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Chapter-9 Chemical Equilibrium

INTRODUCTION o

Q.1

Ans:

i -
N2

Ans:

Ans:

SHORT QUESTIONS

What are chemical reactions? (Knowledge i3ase) AN [ (@ \NOo~—
sMLMJAL_R_c_Af_HON Y
Definition: _ Al |
“The riu‘“,'-‘S‘ in waich chemludl h"Jnue occurs ifriature and composition of substances
is calleichientj! sl r‘eartnn % \ s
Examp_nsf my \
s Rustinglc iron_

e 2Hy(g) + Oag) = 2H20q

Differentiate between reactants and products. (Understanding Base)(MTN 2016 G-I, FSD
2016 G-11)

DIFFERENTIATION
The differences between reactants and products are as follows:
Reactants Products
Definition
e In a chemical reaction the substances | e The new substances formed during a
that combine are called reactants. chemical reaction are called products.
Example
e Inareaction e Inareaction
2Ha(g) + O2() ——>2H20q) 2H3(g) + O2(g) ——> 2H20q)
H, and O, are reactants. H,O is product.
What is complete reaction? How it is represented? (Understanding Base) (LHR 2018)
A reaction in which all the reactants are converted into products is called complete
reaction.
Representation: It is represented by single arrow " __s*

Example: 2H, ., + O,y = 2H,0,

Write down an example of equilibrium in nature. (Knowledge Base + Understanding
Base)

EQUILIBRIUM IN NATURE
Following examples describe the phenomenon of equilibrium in nature:
(i) Between O, and COy: -1
We owe our existence to equilibrium phenomenon taking place in at:ii dprw'"ore Wi imilidle
oxygen and exhale carbon dioxide, while-plants consumie tarbenl qickige ¢nd reiddse
oxygen. This natural process is resoGasible f0n tig existence of lite on the Faii.

— e - e e e e _-_,__

Figure: Showing Equilibrium Between O, and COZ in atmosphere

dimmmmimlanaa
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Chapter-9 Chemical Equilibrium

INTRODUCTION

MULTIPLE CHIOICE QUESTIONSjy

In chemical reactions the substances that.combine are catied: (KB} ~(F3D 202751}

(A) Products (ByRebeticn inferinediatis '
(C) Reactants e (D, Botn A ang ¢

Name i rq re Actapts i thig! Oc,damkn 2‘-|2(q) +C. ,(g)w2H O(I) (K.B)

(A) War er A IRRARY (B) Hydrogen and oxygen
(S)xyen’ 4 L (D) None of these

5 ATne rzactions in which all the reactants have been converted into products are

xnown as: (K.B)

(A) Incomplete reactions (B) Complete reactions
(C) Continuous reactions (D) Reversible reactions
A complete reaction is one in which: (U.B) (LHR 2016)

(A) All the reactants convert into products

(B) All the reactants do not convert into products
(C) Half of the reactants convert into products

(D) Only 10% reactants convert into products
Plants consume carbon dioxide and release: (K.B)

(A) Oxygen (B) Water

(C) Carbon monoxide (D) Hydrogen

Human beings exhale: (K.B)

(A) Oxygen (B) Carbon monoxide

(C) Carbon dioxide (D) All of these

Name the products in the equation, 2H,,+O,, —HWZH 0, :(K.B)
(A) Water (B) Hydrogen and oxygen
(C) Oxygen (D) None of these

9.1 REVERSIBLE REACTION AND DYNAMIC EQUILIBRIUM

Q.1

Ans:

LONG QUESTIONS

Explain in detail the reversible reaction with the help of suitable examples.
(Knowledge Base + Understanding Base) (EL)
: (S(30) 20143

OR
Describe dynamic equilibrium witfi the halp dt'izxamples. (MTH-2617, RWP 2017)
REVEPGIELE REEACTIONS

Definition:

“The fea:fions—ii wh ich' the _orad\icis.can~recombine to form reactants are called
reversitiie loa ionsy”

Exampie 5

(Bfgglc_m_ngtwec.. H, and 15):

i_3t ns-iscuss a reaction between hydrogen and iodine. Because one of the reactant,
iodine is purple, while the product hydrogen iodide is colorless, proceedings of the
reaction are easily observable.

CHEMISTRY-10 3



Chapter-9 Chemical Equilibrium

Forward Reaction:
On heating, hydrogen and iodine vapours in a closed flask, hydrogen iodide is formed. As
a result, purple color of iodine fades as it reacts to form colorless hydrnr"un |U"I|de o

o4 I, A oH SN |

Coforless — Purple' _.--_Ci\ioi'léss AL R

-_. i 'l 1 %,

Reverse Reaction: T = R -
When only-hydrogen _iodide, is noat 1 ,n a f.ash nursie colou. appears because of
formatlor nf \oginie vamu S Sncn\{

| . ZH 2 '-rl—l + |2
BRI \\__Cuiorless Colorless Purple

. __|P s cise n\/nirugen iodide acts as reactant and produces hydrogen and iodine vapours.
\ Vhisréaction is reverse of the above. Therefore, it is called reverse reaction.

At Equilibrium State:
When both of these reactions are written together as a reversible reaction, they are

represented as:
2HIE ) H,+1,

Hydrogen gas Combination Ce Ce
(Purple colours fades) Hydrogen iodide

— as
Decomposition 2

(Purpie colours reappears) ()Q . OO

Figure: Showing Establishment of Reversible Reaction

Example 2:
(Reaction between Calcium Oxide and Carbon Dioxide):

(i) In Open Container:
When CaCOs is heated in an open flask, it decomposes to form calcium oxide and carbon
dioxide. CO, escapes out and reaction goes to completion.

CaCO; ——— CaO + CO; (decomposition) -

In these two reactions, decomposition is reverse to comblnatlon or Vice \/pr:a
(i1) In Closed Container: w5 /
When calcium carbonate is heated in a_ c 05° y |o.Sk o) that COZ ra.‘nn* ¢scape out,
following reaction takes ptac‘ - \

At Equilikiium:
In the heginning, Torw ard |°a"f|m 3 *:f aiid reverse reaction is slow. But eventually,
the reversaireaction speeds liniara noth reactions go on at the same rate. At this stage
decunpositinn'and, comibination take place at the same rate but in opposite directions, as

g resulEameiiis of CaCOgs, CaO and CO; do not change. It is written as:

CaCO, ) CaO+CO,

CHEMISTRY-10 4



Chapter-9 Chemical Equilibrium

Q.2

Ans:

RN

x . \! dc.z,omposm:)n.- iti
£| (’a a3 —)Ca0(5)+COZ(g) CaCO,, [ TN CaO , +CO,,

Reversicia Rpac)ion ;' P

%, _,"—,-1——'—.—-\.35 A LAy e

\ ) tablisvequllibliuk o
| _..-'. [ € 1, q i : / L
~ 1\ / ARRRERE o foms

./-_Cauf; is hralsd \ L’ and cannot escape

Irreversible Reaction
e

goes to completion /oo s,

'. andgouf._.?{[t #

CaCo, iews ated

Ca0 forms
_—

o

3s)
Figure: Showing Establishment of Reversible Reaction

What is chemical equilibrium? Explain its types with examples. (Knowledge Base)
CHEMICAL EQUILIBRIUM

Definition:

“When the rate of the forward reaction takes place at the rate of reverse reaction, the

composition of the reaction mixture remains constant, is called chemical equilibrium

state .

Types:

There are two types of chemical equilibrium:

(i) Static Equilibrium: (Test Yourself 9.1 Q(ii))

“When reaction ceases to proceed, it is called static equilibrium. This happens mostly in
physical phenomenon .

Example:
e A building remains standing rather than falling down because all the forces acting
on it are balanced. This is an example of static equilibrium.

(if) Dynamic Equilibrium:

“When reaction does not stop only the rates of forward and reverse reazinn baconieeulal) |
to each other but take place in opposite directivns. Thisiscailed dynamic equitibrivineizie.”

Note: Dynamic means reagiion is st:!: cortinuUing ar dvnamic equilibrium state.
Example . . :
o Bl C ﬂ@g CaO+CO

/At ( ' umbnum
Rate of forward reaction = Rate of reverse reaction

CHEMISTRY-10 5
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Q.3  Explain graphical representation of dynamic equilibrium.

(Understandlng+ApnI|cat|on Bassl T

RAPHICAL REPRESENTATI N ,"*- A0 N .._
In a reversible reaction, dynamic equilibriurri| is ‘establisiied Besare: t.“e Lomplef"rm 0L Igaction.
At initial stage the rate of fiiward rea«tiori IS Very fast, ara, reve'se re: ction is taking place at
a negllglblﬂ +ate. But gradudly forwc rdi1zagtion Hiows ‘Aowirand revéise reaction speeds up.
Eventualliy, bati reacthrn art 1|n ihe\s\cmv |ete, 1c1s called a dynamic equilibrium state.

NN e H,+1,— 2HI

Forward rate of reaction decreases

At Equilibrium state

Rate of forward
reaction and reverse
reaction become equal

Reactionrate — 0

Reverse rate of reaction increases

0 10 20 30 40 50 o0 TO BO 90 100

Time (minutes) — 5

Figure: Graph Showing the Rate of Forward and Reverse Reactions and
Establishment of Equilibrium State

Example: [
In case of reaction between hydrogen ani indine vagois, some o the mule*u.s: r2act

with each other to give hydrogen igaide. | |

I-‘ HEn T >?HI
Atdthe ‘Qﬂr".c time, somz-af| thn hydlogcn mrldo mnlccules decompose back to hydrogen
and iodinz

cH’ s+ Ly

sl :I_rLi'i:e__reF,. ﬁﬁn‘g.
| J | %1% i the beginning, as the concentration of the reactants is higher than that of the products,
' the rate of the forward reaction is fast than the reverse reaction.

CHEMISTRY-10 6
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Q.3

Ais:

Q.4

Ans:

At L ater Stage:
As the reaction proceeds, the concentration of reactants will gradually decrease while that

of products will increase, consequently the rate of the forward reactionswill gs! Hn: i\

decreasing and the reverse reaction will go o4 increasing.asu U.fln a;el.y EL'IP *vvf) retes il
become equal to each other. Thus; the équilisiium’ wili set| Gip ‘ar/d'coneainiation of
various species (H,, I, Hij) kecomasrafistant.\ It i<, represerited 2s:

. e . 1 .l_.-..' i ! ..I : m_ .I:) L, . — h

AR YAl ﬁ?(g)iiz(g,'@ﬂ_a.ﬂ@'“‘m(g)
Write |déwn) \macroscppic_characteristics of forward and reverse reactions.

_ (“nuwledge\+ Uincelstanding Base)
N _ — DIFFERENTIATION (LHR 2016-2017, SGD 2017, FSD 2017)

‘The differences between forward and reverse reaction are as follows:

Forward Reaction Reverse Reaction

Definition
e |t is reaction in which reactants react | ® It is reaction in which products react
to form products. to produce reactants.
Direction
e |t takes place from left to right e It takes place from right to left.

Rate of Reaction in the beginning
e At initial stage the rate of forward | e In the beginning the rate of reverse

reaction is very fast. reaction is negligible.
Rate of Reaction at later stage
e It slows down gradually. ‘ e It speeds up gradually.

Write down macroscopic characteristics of dynamic equilibrium.

(Knowledge+Understanding Base)
(Ex-Q.2) (LHR 2014-16-17, SGD 2014, MTN 2016 G-I, 17, SWL 2017, FSD 2017, DGK 2016 G-II,
BWP 2016, G-1)

MACR Pl HARACTERISTI
Characteristics:

A few important characteristic features of dynamic equilibrium are given below:

(i) Closed System:

An equilibrium is achievable only in a closed system (in which substances can neuh.
leave nor enter) - \

(i) Ri=Ry: N .

At equilibrium state a reaction daes nei-stop., Foriverd cnd r=ve*5( reactions keep on
taklng place at the same raig L~u* I¢ )p,m3| e 1|r=‘t| Qe

At equ! ||lrwum siatz, the amauids™ (concentrations) of reactants and products do not
chare. Even pryswcal Urupertles like colour, density, etc. remain the same.

i\ thaiinivg of Chemical Equilibrium:
An equilibrium state is attainable from either way, i.e. starting from reactants or from products.

CHEMISTRY-10 7
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(v) Re-establishment of Equilibrium after Disturbance:

concentration, pressure and temperature.

ﬁmmmm

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

EmuM

Differg ntnta bet\ e n reve rs.*ole hd\i revem ibiefeactions. (Understandlng Base)
\ : (LHR 2015-18-19)
! ! DIFFERENTIATION
o vll“e rpnces between reversible and irreversible reactions are as follows:

' Reversible Reaction Irreversible Reaction

Definition
e Reactions in  which  products | e In most of the reactions the products do
recombine to form reactants are not recombine to form reactants, are
called reversible reactions and such called irreversible reactions and such
reactions proceed in both directions. reactions proceed in one direction only.

Completion
e They never go to completion. ‘ e They go to completion.
Representation
e These are represented by a double | e These are represented by a single arrow
arrow (£ i ) between reactants and (=) between reactants and products.
products.
Write down macroscopic characteristics of forward reactions. (Knowledge Base)
(LHR 2019, MTN 2016 G-I, BWP 2017, DGK 2017)
CHARACTERISTICS OF FORWARD REACTIONS
Following are the characteristics of forward reactions:

e ltisreaction in which reactants react to form products.
o |t takes place from left to right.
e Atinitial stage the rate of forward reaction is very fast.
e It slows down gradually. ) 1
Write down macroscopic characteristicsiot|reverse-rzactioris: (Khgwieage Bave;
SRW 2017 DGKZ017,,SWL 2017, L. kR 2012, 2014, 2015, GRW 2014)
CHARACTZRISTACS F ?EVL RS REA CTIONS '

Following are tiie'characteristice, of I’OVt rse reactions:
e ltizreactignin ~hich-sioducts react to produce reactants.
It talkes-piace from right to left.

In the beginning the rate of reverse reaction is negligible.

It speeds up gradually.

CHEMISTRY-10 8
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Chapter-9 Chemical Equilibrium

Q.4  Why reaction does not stop during equilibrium condition? (Understanding Base)

Ans: REACTION AT EQUIL IBRIUM o V(A
The reaction does not stop during equilibritiry conditing L'jésau:se_pi‘.'Of'uL'._git-? fecamiine to
form reactants again ie- the 'foiwarcs- and ieverse ;jea;_ct‘__ohs Keep—on occurring
continuously. ARTES 1B |

o

\_Reactants Products

SIBLE REACTION AND DYNAMIC EQUILIBRIUM

AV MULTIPLE CHIOICE QUESTIONS

1. The reaction in which the products do not recombine to form reactants is known as: (K.B)
(A) Reversible reaction (B) Decomposition reaction
(C) Addition reaction (D) Irreversible reaction

2. The reactions in which the products recombine to form reactants are called: (K.B)

(SGD 2016 G-I, FSD 2017 G-11)

(A) Forward reactions (B) Reversible reactions
(C) Irreversible reactions (D) Backward reactions

3. Reversible reactions take place in: (U.B)
(A) One direction (B) Both directions
(C) Left to right (D) Right to left

4. The characteristics of reversible reactions are the following except: (U.B)

(A) They never complete

(B) Products never recombine to form reactants

(C) They have a double arrow between reactants and products
(D) They proceed in both ways

S. Irreversible reactions are represented by a between reactants and products.
(K.B)
(A) Single arrow (B) K¢
(C) Double arrow (D) Single line

6. An irreversible reaction consists of: (U.B)
(A) Forward reaction (B) Reverse reaction
(C) Both forward and reverse reactions (D) None of these

7. Which reaction is irreversible? (U.B) (MTN 2016 G-I1)
(A) N,+3H,——2NH, (B) H,+l,——2HI
(C) 2H,+0,——2H,0 (D) N,+O0,——2NO

8. Reversible reaction is represented by: (K.B) ' AR 2DITEG-1)
(A) — " < (B) 55
C) «— . DYe=>

9. The corzul; of hygiroger: iedioz(Hlis: (KB) (GRW 2014, FSD 2017 G-11)
(A) Blu 14 40 )\ (B) Grey
(G Flurnte (D) Colourless

.24 | W he-coiour of iodine (1) is: (K.B) (LHR 2014, FSD G-I 2016, SWL 2016 G-I, 17, BWP 201 G-1)

~ (A) Purple (B) Green

(C) Yellow (D) None of these

CHEMISTRY-10 9
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Chapter-9 Chemical Equilibrium

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

Dynamic means reaction: (K.B)

(A) Stops (B) Is still continuing

(C) In opposite direction (D) Both A and B —_ N \
When reaction ceases to proceed it is called: (K.B) Y TSGD G;M.2g16)
(A) Dynamic equilibrium (B) Staiic equ”n‘)r.um o A" L

(C) Chemical equilibrium .~ (D) Norie bf these -

Reaction in.which reactants r*a,t to for*n orpduets ig u.le'd (K.5)

(A) Fefward reaction” - \\ VA “(R) Reverse reaction

(C) Ren Zrsible ! -egction | (D) Backward reaction
Atiritigl stage ‘the nats e LEForward reaction is: (K.B)

3 _/\‘.low R (B) Very low
((*)\'ery tast (D) All of these
Reverse reactions gradually. (U.B)

(A) Speed up (B) Negligible

(C) Slow down (D) Do not speed up
Forward reaction takes place from: (K.B)

(A) Left to right (B) Right to left

(C) Both Aand B (D) All of these
When CaO reacts with CO, they produce: (U.B)

(A) CaCOs (B) CaCO;,

(C) CaC, (D) CaO

In the beginning reverse reaction: (K.B) (FSD 2017 G-I)
(A) Is fast (B) Stops

(C) Is slow (D) Is very fast

When rate of forward reaction takes place at the rate of reverse reaction and the
composition of the reaction mixture remains constant is called: (K.B)

(A) Static equilibrium (B) Neutral equilibrium

(C) Chemical equilibrium state (D) None of these

There are characteristics of dynamic equilibrium. (K.B)

(A) One (B) Two

(C) Three (D) Five

When a system is at equilibrium state then? (U.B) (GRW 2015)

(A) The concentration of reactants and products becomes equal
(B) The opposing reactions (forward and reverse) stop

(C) The rate of reverse reaction becomes very low

(D) The rates of forward and reverse reactions become equal

_xt.:mzma\mws.._

Ans:

Why reversible reacf-""\s e /Jr comp et 2?) (U ridersiainaing Base) (LHR 2013, SWL 2017)

The reversinle eccuo.ws nevier cu.nplete because products recombine to form reactants
a"a r|. Tne forvyeraiana reverse reactions keep on occurring continuously. e.g.

A+ B I@@ C+D
Reactants Products

CHEMISTRY-10 10
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ii. What is a static equilibrium? Explain with an example. (Knowledge Base)
(LHR 2015, GRW 2015)
Ans:  Answer given on Page # 5 - \
iii. Why the amounts of reactants and products do not chnnc*e n| rﬁ\/cr .bl'e rdaction?
(Understanding Base) S 1O~
' ' (GRW 2013)
Ans: AMOUN 'S ’)F F A' ; AN 1'S i ND L’R JDUC

state G Gyrom'c equhbm'm ‘S[aullShEd in reversible reaction. In dynamic
equilibriurn) staie th? rate 0t jorward and reverse reaction becomes equal and take
piade in bp| Jnsite airection but amounts of reactants and products remain the same.

N[N0 9.2 Law OF MASS ACTION

Q.1  State the Law of Mass Action and derive an expression for equilibrium constant for
a general reaction. (Understanding Base + Application Base) (Ex-Q.3)

(DGK 2016 G-I, 17, RWP 2017, LHR 2015,2016,2017,2019, GRW 2015, 17, BWP 2017, SWL 2016 G-
1,17, SGD 2016 G-I11, FSD 2016 G-I, 17)

Ans: LAW OF MASS ACTION
Introduction:
Law of Mass Action was given by C.M. Guldberg and P.Waage in 1869. They studied a
lot of reversible reactions and put forward this law.
Definition:
“The rate at which a substance reacts is directly proportional to its active mass and the
rate of a reaction is directly proportional to the product of the active masses of the
reacting substances ”.
Active Mass:
Generally, an active mass is considered as the molar concentration in units of mol dm™,
expressed as square brackets [ ].

DERIVATION OF EXPRESSION FOR EQUILIBRIUM CONSTANT

Consider a reversible reaction

K
A+B[] @1@ C+D

Suppose [A], [B], [C] and [D] are the molar concentrations (mol dm’ ) of A B, C and O
respectively.

According to the Law of Mass Action:

Forward Reaction:

The rate of the forward reaction i ff [/ 1 [B]
Bt = Kt I_.’\_! [B] ceeen (1)
Similashy:
Reversu E e_agfim_
ne late ofithe roverse ueactlon oc [C] [D]
| Ry = k- [C][D]...... (ii)

where K and k; are the proportionality constant called specific rate constants of the
forward and the reverse reactions respectively.
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At Equilibrium State:
The rate of forward reaction = The rate of reverse reaction

Rs = R ... (iii) 'y % A
ki [Al[B] = k(CI][D] ., By puttlnq w2l bs of| eo, (l; dnc (||J ML gL
— ) { 1 _.. .. \ '-I- \
- LL.(C i ;ﬁq\. -
I l(r)

) \ﬁ\lh2 e, s
A '-'|\ 15/ ii! uv' equmbrlum constant. It is represented as:

< _[cl[]

" [Al[B]
Significance:
Law of Mass Action describes the relationship between active masses of the reactants and
the rate of a reaction.
DERIVATION OF THE EXPRESSION FOR E IB NSTANT FOR GENERAL REACTI
Consider a general reaction.

aA+bBH Hif] cC+dD

This reaction consists of two reactions i.e. forward and backward.
According to Law of Mass Action:
“The rate of a chemical reaction is directly proportional to the product of the molar
concentrations of its reactants raised to power equal to their number of moles in the
balanced chemical equation of the reaction”.
Derivation:
Forward Reaction:
In forward reaction A and B are the reactants whereas 'a' and 'b" are their number of
moles. The rate of forward reaction is:

Re o [A]* [B]

Re = ke [A]'[B]°
Where ks is the rate constant for the forward reaction while square brackets represent
concentration in mol dm™.
Reverse Reaction:
The rate of the reverse reaction R, is directly proportional to the nrog uct of [C3: -'D| )
where 'c' and 'd" are the number of moles as aiven in the balﬁn(,uu ctemica eq lation.
Thus, '

Re |\ ZICHTEY |
=N k-1’
Where le. i tre rate con‘ta.n fu tht, ravarsc-ieaction

__-_,____

ern :)f 1 oy rc reaction = Rate of reverse reaction
& jeh as. Rt = R,
By putting the values of Rfand R,

ki [A[B]° = k. [CI'[D]"
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Q.1

Ans:

Q.2

g

AN oL e

By taking the constants on one side and the variables on other side of the equation, the
above equation becomes:

K, [A]a[ 1 A ArANY [ (0 o
Where, A W LA Y

RIRRRA J[D]d

Where K. is called equilibrium constant.

Example 1:
When nitrogen reacts with oxygen to form nitrogen monoxide, the reversible reaction is
as follows:

Nog) + Oy 1 2NO,
The rate of forward reaction Rf = ks [N2] [O2]
The rate of reverse reaction R, = k; [NOJ?
The equilibrium constant expression for this reaction is:
2
« _[No]
[N ][0,]

Example 2:
For the reaction of nitrogen with hydrogen to form ammonia, the balanced chemical
equation is:
Ny +3Hy 0100 2NH, )
For the reaction

The rate of forward reaction = k¢ [N2] [Hz]

The rate of reverse reaction Rr =k, [NH3]

The expression for the equilibrium constant for this reaction is:
[NH3]2

K,=——2
[N,][H,] —
9.2 LAW OF MASS ACTIONN :

SHORDQUESTIONS

What is significance of Law of-viase Action? (Kiho NIqué Base) | | (BWP 2016 G-11)
SIGNIF!CANCE OF LAWLOF W1ASS ACTION

Law oi-Miass \£icticn deserib 3s e .° atioiichip between active masses of the reactants and
the rate'of\a reactiori L

°f|| le sne ,Lfl(. -ale zoinstant. (Knowledge Base)
I PECIFIC RATE NSTANT
Detinition:
“The rate constants at which concentrations of reactants and products are unity, are
called specific rate constant”.
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Q.3  Find Kc for the reaction of nitrogen and hydrogen to form Ammonia?
Ans:  See Example 2 on Page # 13.

, _(l/\

(9)\

9.2 LAW OF MASS ACTION __ ¥/ =a )

For the rem‘tlon 2A +F. \[J 3t, th° E,XLIDSDI("" fu. the equ.nbrlum constant is:

uB) L\ T \

l2AYED, |
RS
3]

© [2A][B]

(BWP 2017)
y LAIIB] [Al[B]
[CT
[CT
[A][B]

(B

(D)

Which statement is not correct about active mass? (U.B)
(A) Rate of reaction is directly proportional to active masses
(B) Active mass is taken in molar concentration

(C) Active mass means total mass of substances

(D) Active mass expressed in square brackets

Name the scientist who presented Law of Mass Action: (K.B)

(A) Guldberg and Waage
(C) Newton

5 | (GRW 2013)
B) Boyle
(D) Lavoisier

Point out the coefficients in the following hypothetical reaction: (U.B)
2A+3 D ——4C+8D

(A) 2,345 (B) 2,3,4,3

(C)A b, c,d (D) 2,3,4,8

An active mass Is considered as the molar concentratlon in units of: (K.B)

(A) mol dm3 (B) mol

(C) mol? dm (D) mol ™ dm

The units of molar concentration: (K.B) (LHR 2013, 17, GRW 2016)

(A) mol dm (B) mol dm™

(C) mol dm? (D) mol dm™3

Kc is always equal to: (K.B) (LHR 2015, DGK 2017)
R k

A) -t B) -

(A) R, (B) K.
k R

C) - DI

€ A B N

Specific ratg constant for forwara régctior) is represented by: (KB) (GRW 2017)

(A) K B k,

©) k44 (D) K,

[J_inl\e_r concentration (mol dm™) is expressed as: (K.B) (GRW 2017)

(/\) 1 JI’ (B) ( )

©) [ ] (D) ¢
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Ans:
Definition:

Ans:

Ans:

Ans:

9.2 TEST YOURSELF
Define the Law of Mass Action. (Knowledge Base)

(LHR 2014-17-18, GRW 2014, MTN 2016 GII, 17, SWL 2016 G-II, 17 RwE "JJ7 I-SD ?\JLC :- Vi

SGD 2016 G-I, DGK 2016 G-I1) . |
LAW OF MAS ACTION, (- ", N | .’ O
“The rate at which a substarice re";,t"» i§ diredt) y ,Wnp(‘\ltl(.nuil 0 ils actlve mass and the
rate of a reaction is directly joroport nnal tol .he product of thé-active masses of the
reactlrg sibstancess \

RAle 0T reastion, oc-._" achive masses of reacting substances

A+B@@ C+D

; | S « _[cD]

°[A][B
How the active mass is represented? (I[<n<1\[/vlcldge Base) (SGD 2017)
REPRESENTATION OF ACTIVE MA
An active mass is considered as the molar concentration in units of mol dm™. It is
represented in square brackets, as [ ].
What do you mean by equilibrium constant? (LHR 2015, BWP 2017, MTN 2017, SWL 2017)
EQUILIBRIUM CONSTANT
Definition:
“Ratio of the product of concentration of products raised to the power of coefficients to
the product of concentration of reactants raised to the power of coefficients as expressed
in the balanced chemical equation is called equilibrium constant.”
_ Product of concentration of products raised to the power of coefficients

KC = Product of concentration of reactants raised to the power of coefficients

Importance of Kc:
. Eqmtllbrlum constant helps to predict the direction of a reaction and extent of a
reaction

Point out the coefficients of each in the following hypothetical reactions:
(Understanding Base)
a.2A+ 3B il 4C+ 2D b. 4X fldf 2Y +3Z c.2M + 4N gIHf 50

EFFICIENTS OF HYPOTHETICAL REACTION

(@) 2A+3Blff 4C+2D

Reacting
substances A B c D

Coefficients 2 3 4 2 ¢
(b) 4XHlHh 2Y+3Z i |

Reacting | | = 7 L Sl )

| _substances | | A | A=

Cseilitients | 4 » 2 3

(©) AN 4N s '
v ‘_F‘F'?tﬁg

substances M N O

Coefficients 2 4 5
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V.

Ans:

Q.1

Ans:

Write the equilibrium constant expressions for the following reactions:

(Understandlng Baqn\ Xa (

a. ZNOZ(Q) @@ N204(g)
C. 2802(9) + Og(g) l @@ 2503(9) '! B! | '. s
) QL_JIL 3R|ld|\/ (‘_Q’\S_A_\Q_LQP_E““'
(a) 9N02(o ”JLHLHI I\Jz 4() » \\ _-

b. PCls(g) + Clz(g) I @@'I PCJ 1(g ,"‘? ]

(SWL 2016 G-I, DGK 2017)

. FFor thig reaction:
| Aate of fofward reaction = Ry = ky [NO,]®
\ Rate of reverse reaction = R, = k; [N2O4]
Equilibrium constant expression
_ N204
Ke="INOy]
(b) PCl,,+Cl,, HIHd PClg, (RWP 2017)

For this reaction
Rate of forward reaction =  R; = k¢ [PCl3] [Cl;]

Rate of reverse reaction = R, =Kk, [PCls]
Equilibrium constant expression
K. = [PCIs]
¢~ [PCI3][CI]

(C) 280, +0,¢, LI 2S04,

For this reaction
Rate of forward reaction =  R; = k; [SO,])[O;]

Rate of reverse reaction = R, =k, [SO3]?
Equilibrium constant expression
« __ISOF
°~ [SO.)[O:]

9.3 EQUILIBRIUM CONSTANT AND ITS UNLE

What is equilibrium constant? Exp1a|n its urite. (Km wiedge +encerstaraing Base )
(BWP 2016 G-11)

i

Definivizn, \

“Equililyrigin ¢dnstant'is ratio of the product of concentration of products raised to the
pOEr o1l c effisiznits to the product of concentration of reactants raised to the power of
chesficients as expressed in the balanced chemical equation ”.
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Formula:
_ Product of concentration of products raised to the power of coefficients
~ Product of concentration of reactants raised to the powpmf ( O(‘Ff -:en'i-s

c

Representation of Equilibrium E‘mressun — T\ \ AL ¢ o
It is conventional to writ§ the nrog socts cide | rumeiatm a1d reacfarts denomlnator By

knowing. ine balanced han.!.-vai ¢quation for “revérsible reaction we can write the
5, o

equilibrs an) el pre)s fort.
Deteim! nctJom f! K \ca.ue

% e e caliuiate the numerical values by putting actual equilibrium concentrations of the
reactants and products into equilibrium expression.

Dependence of Kc Value:
The value of Kc depends only on temperature, it does not depend on the initial
concentrations of the reactants and the products.

NITS OF K,
There are two possibilities for units of K.

(i) No Unit of K¢: (BWP 2017)
Number of moles of reactants = Number of moles of products.

In a balance chemical equation.

This is because concentration units cancel out in the expression for K. for the reaction.

Example:

Hy+ I, @@ 2HI

(motern)’
Units =
(if) Some Unit of K¢:

Number of moles of reactants = Number of moles of products.
In a balance chemical equation.

Example:

=no unit

| %,
|

N, -+ 8 B -2INH;

Vi d |3 2
K, F- -.—}(‘Tl-dr—) - =mol *dm°
| (nokdni™)(moldm™)
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Chemical Equilibrium

NUMERICAL EXAMPLES

When hydrogen reacts with iodine at 25°C to form
hydrogen iodide by a reversible reaction as
follows: (U.B +A.B)

Ha + Lo HIF 2H)
The equilibriurTegncy ntrajr,i':ﬂs are:

I:H ]=0.05m(f:5m L'2 | OOtm)rjm \\ -

[Hﬂ G-agfoldn™ |\ ! B
Calclias 1”10 adiiilsnum constant for this reaction.
M >“|LtI0" i

Given Data:
Given equilibrium concentrations are:

[H2] = 0.05 moIdm-3
[IZ] = 0.06 moIdm-3

[HI] = 0.49 moldm ™

To Find:
Equilibrium constant Kc="?

Calculations:
Write the equilibrium constant expression as:

Kczi.
[Ha [

Now put the equilibrium concentration values in Kc.
expression

2
_ [0.49] _ 0.2401 _
[0.05][0.06] 0.0030

Result:

Thus equilibrium constant for the reaction= 80

For the formation of ammonia by Haber’s process
hydrogen and nitrogen react reversibly at 500 °C as
follows: (U.B +A.B)

Nag + 3Haq O 2NHag

The equilibrium Concentratlons of thzse gases are;
nitrogen 0.602 mol dm; hydrogen 0.420, msi ain™

and ammonia 0 11 T oI dm?, Whetisivalule of .21

Solution:

Given data:

The equilibrium Gorizéntiadiors qre:

[I\:,- = C2 mcldr 3. '
s | 1 p

) | =0.420moldm™

[NHg ] =0113 moldm™

To Find:

Equilibrium constant Kc =7

Calculations: - f I T
The. qumbrv ™ JoTitant vxﬂre‘ Sich 1or*r is rgantisRs

LNZJ[HZJ
No put the equilibrium concentration values into the
equilibrium expression.

[0.113]2

2, 6

Kc=————=—~-=0.286mol “dm
[0.602][0.420]

Result:

Thus equilibrium constant for the reaction = 0.286 mol*dm°

For a reaction between PCl; and Clz to from PCIs, the
equilibrium constant is 0.13 mol* dm® at a particular
temperature. When the equmbrlum concentrations of PCl;
and Cl, are 10.0 and 9.0 mol dm™ respectively, what is the
equilibrium concentration of PCls? (U.B +A.B)

Given data:
The equilibrium concentrations are:

PCl, | =10moldm™ [ cl,, | = 9.0moldm™
3 2

Kc = 0.13mol Ldm>
To Find:

[PC'5]=

Now write the balanced chemical equation and
equilibrium constant expression:

PCl, +cCl, Hi pcl
39) g 59)

=

(PCL_,_H—P ] |
N YW inutthe Knhvyn vaiiled ifsabova hquatianaivd
searraige. | |

Kc=

- oA
o -
Vpaget 5
[10.0][9.0]
[F>C|5]=o.13><1o.0><9.o=11.7mo|dm'3
Result:

Thus molar concentration of PCls =11.7 moldm™
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9.3 EQUILIBRIUM CONSTANT AND ITS UNITS
SHORT QUESTIONS

Q.1  What are the units of Kc? (Understandirg Base) — - "% % | ("« —
Ans: UNITS OF =I5 . - e

There are two possibilities|for n-f° i Ke. \ - .

I.  No Unitof K. \ : : (BWP 2017)

ilumber o malés Sf T re “t Nty s Nl' nber of moles of products.
In a balante chenical Aqualion,
This.is Lecquse| concentiatios units cancel out in the expression for K. for the reaction. e.g.

Wy - H2+|2@@ 2HI

(motar)”
Units =
ii. Some Unit of K¢:

Number of moles of reactants = Number of moles of products.
In a balance chemical equation.
N, +3H,H 8 2NH,

=nounit

an2
K, = (motdm ) ~=mol *dm°

(moldm’s)(moldm’3)
9.3 EQUILIBRIUM CONSTANT AND ITS UNITS

MULTIPLE CHIOICE QUESTIONS

For a reaction between PCl; and Cl; to form PCls the units of Kc are: (U.B)
(GRW 2017, DGK 2017, MTN 2017)

(A) mol dm (B) mol™* dm
(C) mol™ dm?® (D) mol dm®
2. When H; and O, combine they form: (K.B)
(A) HO (ByHand O
(C) HO, (D) None of these
3. When H; and N, combine they form: (K.B)
(A) H.0 (B) NH;
(C) I (D) H, and I
4. The ratio of product of concentration of products raised to-poviel si soefficiénts,

the product of concentration of reactarit, raised-tG e power ¢f Ceeficiznis=in a
balanced chemical equation at eqiuilibrium is Kncwi as; (1J.13)

(A) Kc (B Qz

(C) Kr DY Ki
5. Equilidriumicerstant-is renresented ny: (KaB)

(A) Qc ] (B) Kc

(CYKr (D) Kf

[ Wialt arp tnits of Kc for the reaction? H, ., + 1, i 2HI (K.B)

{GRW 2015, SWL 2017, RWP 2017)
(A) No unlts (B) mol dm
(C) mol? dm® (D) mol™* dm?
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7.

10.

Q.1

Ans:

The units of equilibrium constant Kc for the reaction in the balanced chemical

equation N, +3H, Hf 2NH, are: (K.B + U.B) —. T :
(A) mol‘2 dm6 (B) mol™ dm‘3 . f ) )
(C) mol™ (D) mol dm N . .' o
For the reaction H,+1,HH TH] thP ey press ont for th= Qqu riyfii constant:
(U.B) } YA ' '
et YaR (SGD 2017)
PART: ¥ . ,_- o \\ - 1 B .
(A) Kc-.:—_L'i]__-.__ \ (™ R (B) Kc=—[H2][|§]
(M) - [HI]
’ 2] oy kel

C) Kc=

ARGy [2H1]

The value of equilibrium constant Kc depends only on: (K.B)(BWP 2016 G-I1, DGK 2016 G-11)
(A) Temperature (B) Pressure

(C) Concentration (D) Density

When number of moles of both sides are equal in a reaction then the unit of Kc:
(K.B) (DGK 2016 G-II)

(A) No unlts (B) mol dm™

C) mol® dm® D) mol™* dm®

9.4 IMPORTANCE OF EQUILIBRIUM CONSTANT

LONG QUESTIONS

What is the importance of equilibrium constant? (Application Base) (Ex-Q.4)
(GRW 2014, LHR 2015, SGD 2014, 17, BWP 2017)
IMPORTANCE OF EQUIL IBRIUM NSTANT
The numerical value of equilibrium constant of a chemical reaction helps in:
e Predicting Direction of a Reaction
e Predicting Extent of a Reaction
(i) Predicting Direction of a Reaction: (MTN 2016 G-I)
Direction of a reaction can be predicted by performing following steps:
Determination of K. (Equilibrium Constant):

Direction of a reaction at a particular moment can be predicted by inserting the conce:itzipn
of the reactants and products at that particular moment in the eguiiibriun 2xsiession.

Example: _ _
e The reaction of hyCrogen-ithiicdine - |
H,+% Qj@ 2H! ' J 1< =57. 0at700 K

\ve wlthdro.w the ﬁar..ples from the reaction mixture and determine the concentrations of
2.1, anc-1l. Suppose concentrations of the components of the mixture are:

[H2]:=0.10 mol dm™  [1,]; =0.20 mol dm™ and [HI]; =0.40 mol dm™
The subscript ‘t> with the concentration symbols means that the concentrations are
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measured at some time t, not necessarily at equilibrium. When we put these

concentrations into the equilibrium constant expression, we obtain a value called thF ey

reaction quotient Q.. The reaction quotient for this reaction is calculatpd as:

_ [HI]Z (C_40)2 I ..__.-- . '_I [ ..-__.:..: 1 -\._- e g

_—T;-._-Z___._'__;t:gt-‘. . { o
QC_ E-Hz]["z:]{'. [Q lOJ 0. 70) . . .

As the _nmiTe rlcal va'w Of D/ (6.0} is: less), tha.r' ‘Re (57.0), the reaction is not at
equilibrivn. it req.ulre> mrﬁ cmée.(n*ra‘fluﬂ st products. Therefore, reaction will move in
the forvyar directiol. The féar ion quotient Q. is useful because it predicts the direction

_ GELN rerction by  dorsparing the value of Q. with K.
' Do parison of Q. with K

Thus, we can make the following generalization about the direction of reaction.

o If Q. < K¢; the reaction goes from left to right, i.e., in forward direction to attain
equilibrium.

. o
@ Forward direction K

C

o If Q.> Kg; the reaction goes from right to left, i.e., in reverse direction to attain
equilibrium.

QL ) Reverse direction@

e |If Qc = Kc; forward and reverse reactions take place at equal rates i.e.,
equilibrium has been attained.

T . ™ N
t;?s*;f:_ﬁquilibrium state ( K,

(ii) Predicting Extent of a Reaction: (MTN 2017)

“Numerical value of the equilibrium constant predicts the exte':f uf a ream G

indicates to which extent reactants are conyerted to prod'Jcm SN ]
or {1 ()L -
“It measures how far a reaclion-argceeds bafers e_st':ibfi'i:hl"’\g' equifibrium state .
POSSIb"'t ed: YA LR
In gene. cE hefe arethree p(S»It,'II'tIE:L wf preuictlng extent of reaction as explained below.

| ”11 Iarqv _\_/a e Gr Kc |nd|cates that at equilibrium position the reaction mixture consists
o1 etmust all products while reactants are negligible. The reaction has almost gone to
completion.

CHEMISTRY-10 21



Chapter-9 Chemical Equilibrium

Q.1

Ans:

Q.2

Ans:

Example:
Oxidation of carbon monoxide goes to completion at 1000 K. _
2Co(g) +Oz(mﬁ.@@ ZCOZ(G) N P. C.i: 22 x 102' .

PN |

Small Numerical Value of K.

The small value of kc incicates Tiat the eq,m iprilirh ra> ‘Stuu“SHPd with a very small
conversiaf Gf re2stants o [.10@;‘& \At-equilisridm position almost all reactants are
present=Eut arhount of p ch,f:* is.\negligible. Such type of reaction never goes to
comple |o1 '

F H Xé rnnlt

2NHS(Q) [if N2(g) + 3H2(g) Kc=3.0x107°

Numerical Value of Kc is Neither Small Nor Large:

The moderate value of Kc indicates that at equilibrium position the reaction mixture
consists of comparable amounts of reactants and products.

Example:

N204(g) E @@ ZNOZ(g) Kc=0.211

9.4 IMPORTANCE OF EQUILIBRIUM CONSTANT

SHORT QUESTIONS
Define reaction quotient. (Understanding Base)
REACTION QUOTIENT

Definition:
“The ratio of product of concentration of products raised to the power of coefficients to
the product of concentration of reactants raised to the power of co-efficients in a
balanced chemical equation at any moment of the reversible reaction is known as
reaction quotient”.
Importance:
The reaction quotient Q. is useful because it predicts the direction of the reaction by
comparing the value of Q. with K.
Describe use of atmospheric gases in the manufacture of chemicals. (Knowledge
Base)

(Science, Technology and Society Pg. # 14)(LHR 2013, BWP 2017, RVE2ZZ4017)

USES OF ATMOSPHERIC GASES [

The two major components of atmukphere ars fat rcgen arid'oxygen na;es Bsiiof these
gases constitute 99% of th# a*mosniziie.

e Niticgen: \ ) -
Nitro@en” i, used k¢ epart @nisaonia, which is further used to manufacture
Qitiegennus teriilizers.
e Oxyders:
' “Oxygen is used to prepare sulphur dioxide which is further used to manufacture
king of chemicals sulphuric acid.
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Q.3

Ans:

Q.4

Ans:

Q5

Ans:

Q.6

Ans:

Which chemical is called king of chemicals? (Knowledge Base)
(Science, Technology and Society Pg. # 14)
KING OF CHEMICALS )
Sulphuric acid (H,SO,) is called king of chemlcals beco-Im 14 |> Jsm in! alanQ* ait
chemical industries dlrectly orindirectly. '\ | - AN
Write the names of two n apr gLes cf ¢ tmo pht,”* (Kn' w-edge I:’ase)
L T (Suenu Icuhl’]OlOgy and Society Pg. # 14)(GRW 2013)
=1\ 0y l\_/ﬂigﬂg\ffﬁ S OF ATMOSPHERE
The twa, miajor, ¢ases o1, atmospnere are:
. Nitiggen' 7%

AU o “Dxygen 21%

Both constitute 99% of the atmosphere.
Write the importance of equilibrium constant. (Application Base) (LHR 2014)
IMPORTANCE OF EQUILIBRIUM NSTANT
The importance of equilibrium constant is as follows:
e It is used to predict the direction of reaction i.e. forward or reverse
e Itis used to predict the extent of reaction which means how much of the reactants
are converted into products.
Write the names of two chemicals in which nitrogen is used. (Knowledge Base)
HEMICALS INVOLVING NITROGEN
Following are the chemicals in which nitrogen is used:

e Urea (H,NCONH,)
e Nitric acid (HNO,)

9.4 IMPORTANCE OF EQUILIBRIUM CONSTANT

MULTIPLE CHOICE QUESTIONS

In direction of a reaction, if reaction proceeds forward then: (K.B)

(A) Qc <Kc (B) Qc > Kc

(C) Qc=Kc (D) None of them

In direction of a reaction, if reaction proceeds reverse then: (K.B)

(A) Qc <Kc (B) Qc > Kc

(C) Qc =Kc (D) All of these

In direction of a reaction, if reaction is at equilibrium then:{x.B) |
(A) Qc < Kc (B)LOcsKic |
(C) Qc =Kc ! < _ (D BEotha &N _ _

In extent ofreaction, the vegciion wilich aimast goes :o'uorﬁpleliun has: (U.B)
(A) Vervilargaike value (B) Very small Kc value

© Modleiate ke vaiue, | | T (D) None of these

i extent of rection; the reaction never goes to completion has: (U.B)
{3 VVexy farge Kc value (B) Very small Kc value

(C) Moderate Kc value (D) Qc =Kc
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6.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Thereare _ possibilities of predicting extent of a reaction. (K.B) (MTN 2017)
(A1 (B)2

(€)3 (D)4 .

Thereare __ major components of atmosphere o 5) A R
(A) 1 B2 N (&0
(C)3 \ ~ () 4 _' VALV Y

The two major componerits pf atrosy) hL re ae; (B ' / (MTN 2017)

(A) Nifrogen! andhyarnqen qaaes\ VA / R Oxygen and hydrogen gases
(C) Nitrouen ér d sarbon, d| DKIGe aces (D) Nitrogen and oxygen gases

Nitrogen ard biyqen ¢o! astute of the atmosphere. (K.B) (GRW 2013)
TW(AY 9% A (B) 98%

(Cje29 (D) 97%

Nitrogen is used to prepare: (K.B)

(A) Carbon dioxide (B) Ammonia

(C) Hydrogen (C) Sulphuric acid

Oxygen is used to prepare: (K.B)

(A) Ammonia (B) Nitrogen gas

(C) Oxygen (D) Sulphur dioxide

The percentage of nitrogen in atmosphere is: (K.B)

(A)21% (B) 78%

(C) 99% (D) 0.93%

Ammonia is used to manufacture: (U.B)

(A) Sulphuric acid (B) Hydrogen gas

(C) Nitrogenous fertilizers (D) Chlorine gas

Sulphur dioxide is used to manufacture: (U.B)

(A) Sulphuric dioxide (B) Ammonia

(C) Sulphuric acid (D) Nitrogenous fertilizers

Which is the king of chemicals? (K.B) (MTN 2017)

(A) Sulphur dioxide (B) Ammonia

(C) Nitrogen (D) Sulphuric acid

The value of Kc for the reaction N,O, ) 2NO,, is: (U.B)

(A) 2.2x10% (B) 0.211

(C) 3.5x10" (D) None of these

The oxidation of carbon monoxides goes to completion at: (K.B)

(A) 2000K (B) 1000K .

(C) 100K _(D)200K .- [

The reaction quotient is useful-hecause it "‘FE'JI s n= ai ectlJr Gf reaction by
comparing the values of(X°3) o |\
(A) Qc _( B\ Qc vy.itn s

C© ke ~o Y sV M) None of these

As the ritmetiit value of - QC, (3 Q). 154ess than KC (57.0) the reaction is: (U.B)

(A) In forvyerd, dirécdon ' - (B) At equilibrium

(G3[Ih revversa.girection (D) All of these

Wen Qc < Kc, then reaction goes in: (U.B) (SWL 2016 G-11, LHR 2016, SWL 2017)
(A) Forward (B) Reverse

(C) Equilibrium (D) None of these
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Ans:

Ans:

Ans:

Ans:

Ans:

9.3 TEST YOURSELF
What do you mean by the extent of reaction? (Knowledge Base)

EXTENT OF REACTION _ A P
The extent of a reaction means the X ‘ent to Wi reac d'\t‘ a e ‘onver el mfd groducts In
fact, it measures how far a recct' T 'DH( eede bliort e,;tcb'ls m‘f‘ Q) Jilibrium state.
Why t} ]E |nv=r5|b.c réactiong’ d nat uo to- mmpwuon” (Understanding Base)
LQ\’IL’LEF[-Q‘J QI RE ER IBLE REACTI

a8 raversi"b'ie rva_ctu,na do not go to completion because products recombine to form

|4, -

' '_.'e'é."':_tal 5'and reaction occurs in both directions i.e. forward and reverse. At this state, the

composition of reaction mixture remains constant.

A+B[ @@ C+D
Reactants Products

If a reaction has large value of K. will it go to completion and why? (Understanding
Base) (SWL 2016)

LARGE K. VALUE
If a reaction has large value of K it indicates that reaction has almost gone to completion
because at the equilibrium position the reaction mixture consists of almost all products
and reactants are negligible.

Example:

2C0O,, + Oy, H i) 2CO Kc=2.2 %107

2(9)

Which type of reactions do not go to completion? (Knowledge Base)  (RWP 2016 G-1)
REACTIONS WHICH DO NOT COMPLETE

Reversible reactions do not go to completion. These reactions have very small value of K..

Examples:
2NH, [ Hd N, +3H, K. =3.0x10"

Why the reaction mixture does not have 50% reactants and 5% “producia’ At
equilibrium position? (Understanding Base) . N [

20% REACTANTS AN 597 PROLUGCTS
The reaction mixture doe! riot-iialre’ 509% 'ecctanta_aﬂ.. Y6 procucts at equilibrium
position dcauss-cquilihrivin aoes. riot depeﬁd upon' concentration rather it is a state at
which iate¢ iof 19r\yerd and\ revarsz reactions must be equal. So it is not necessary that

readtion mixXtui2\ccntains 50% reactants and 50% products.
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|

Q. < K., reaction proceeds forward
Q. > K, reaction proceeds reverse

Q. = K,, reaction is at equilibrium

Chapter-9
"rﬁ"’-ers’ib:a—".—- —- et to complation
' iezctivn l HiNeh'
WarAWR YR )
Gnegraical—.j ;I "t
reéc*i‘?n;__ ' | e
e ' . ~ -
. Wy 2 ) ] - RevefSibIew Takes place in [ Equilib”‘um
NI - reaction J both directions L established )
J
~
Rates of both
Law of Mass Action j___ EQUILIBRIUM reactions are
Rate « active mass | CONSTANT equal but in
/ opposite
direction
J
Numerical Value
of K, predicls
Direction oﬂ .
a reaction r Extent of a reaction

PRI AR SRS DAV = |

[~very large i, valuz; reariion goes to completion

Viary $mall i5-value; reaction never goes to completion
ivioderale K, value; reaction is at equilibrium
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1. The characteristics of reversible reactions-are the follayiing, "X(,"p'[ ’K“_)

EXERCISE SOLUTION
MULTIPLE CHOICE QUESTIONS

1'%,

(a) Products never recombine to fcrrrr rea(‘f» nt3

(b) They never complete '

(c) They *)’01 eed in-hotn way< TR T

(d) Thesheve g double arrquy t_eLX“sn ieactants and products

2. In the time l{il"ﬂ,_"_the. reaction CaCOs(s) —— CaO(s)+COx(g) goes to completion
i hicause(S.B) (GRW 2013, 16, LHR 2015, SGD 2014, BWP 2017, MTN 2016 G-I, DGK 2016 G-I)
WL (@) Of high temperature (b) CaO is more stable than CaCO3
(c) CO, escapes continuously (d) CaoO is not dissociated
3. For the reaction, 2Aq + B HHid] 3C( the expression for the equilibrium constant is:
(K.B)
(LHR 2013, 14, BWP 2017, RWP 2016 G-11, FSD 2017 G-11)
2
@ [2A1E] ) [AT[B]
Ed [cf
3C cl’
(©) % (d) #
[2A][B] [A]'[B]

4. When a system is at equilibrium state: (K.B)

(a) The concentration of reactants and products becomes equal
(b) The opposing reactions (forward and reverse) stop

(c) The rate of the reverse reaction becomes very low

(d) The rates of the forward and reverse reactions become equal

5. Which one of the following statement is not correct about active mass? (K.B)

(a) Rate of reaction is directly proportional to active mass
(b) Active mass is taken in molar concentration

(c) Active mass is represented by square brackets

(d) Active mass means total mass of substances

6. When the magnitude of K. is very large it indicates: (U.B)

(RWP2017, ZED ”')l) G-ETINTNT81e-5-1)
(a) Reaction mixture consists of alinast all-:rodiic's
(b) Reaction mixture has aimast-ati‘redc tarits )
(c) Reacticn has newt-gone#¢ cempletion '
(d) Reazunn ragxtire has necligiu'e zroducts

7. Whzn tne magnitiice of4<; Is very small it indicates: (U.B)

(&) = iheiuin will never establish

() All reactants will be converted to products
(c) Reaction will go to completion

(d) The amount of products is negligible
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8. Reactions which have comparable amounts of reactants and products at equilibrium
state have: (U.B) (RWP 2016 G-11, 17)_ "1
(@) Very small K, value (b) Very large K. value_. e =ia
(c) Moderate K, value _Ad) None of these _' S \ e

9. At dynamic equilibrium: (K.B) ™ mia ! | UsGe2016 G-l )

(a) The reaction stops to pioceed . = /" — ' b
(b) The amounts of reactanis ¢nd products'ar: equal
(c) The.stieeas OF the fonward c.ld\vs\ver se-redctions are equal
(d) Thelreecticr! ccn nc Innuer e Teversed
10. - bowdr it e\ers.blp reaction dynamic equilibrium: (K.B) (BWP 2016 G-I1)
[ 4gjNederestablishes
(D) Establishes before the completion of reaction
(c) Establishes after the completion of reaction
(d) Establishes readily
11.  Arreverse reaction is one that: (K.B)
(LHR 2013,2016, GRW 2016, DGK 2017, RWP 2016 G-1, MTN 2016 G-11, DGK 2016 G-I, II)
(a) Which proceeds from left to right
(b) In which reactants react to form products
(c) Which slows down gradually
(d) Which speeds up gradually
12. Nitrogen and hydrogen were reacted together to make ammonia: (K.B + U.B)
(GRW 2017, RWP 2017)

No+3H, dHf 2NH3 K = 2.86 mol*dm®
What will be present in the equilibrium mixture?
(@) NH,only (b) N,,H, &NH,
() N, &H, (d) Hy only

13.  For a reaction between PCl; and Cl, to form PCls the units of K. are: (U.B)
(GRW 2014, SGD 2016 G-I, 17, SWL 2016 G-1, RWP 2016 G-I, I1)
(a) mol dm™® (b) mol™ dm3
(c) mol™ dm® (d) mol dm®
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EXERCISE SHORT QUESTIONS

1. What are irreversible reactions? Give a few characteristics of them? _ AT
(Knowledge+Understanding Base) (LHR 2013, RWF 2152017, Sr= D z tm' \

Ans: IRREVERSIBL REACTIONS~~ N | (7 -
Definition: A

“The reactions, in which th¢ prca' s dr* 20! retontne tc form reactants are called
irreversibleieactions F 0 ) -

Examples) |\ 7~ ) |\ .ax \\
. "‘Du) Dag) ——\=-5-2H;0¢)

- '_'_- ZNa- 2|‘I ﬁ—)ZNaOH+H
N

[ p | NOhed acteristics:
Following are the characteristics of irreversible reactions:
e These reactions proceed in one direction only.
They are represented by single arrow (—) between reactants and products.
e Reactants are completely converted into products at end of reaction.
e These reactions are generally fast.

2. Define chemical equilibrium state. (Knowledge Base)
(LHR 2013, BWP 2017, DGK 2016 G-II)
Ans: HEMICAL EQUILIBRIUM STATE
Definition:

“When the rate of the forward reaction takes place at the rate of reverse reaction, the
composition of the reaction mixture remains constant. It is called a chemical equilibrium state .
Types:

e Static equilibrium

e Dynamic equilibrium

3. Give the characteristics of reversible reaction. (Knowledge+Understanding Base)
(MTN 2017, RWP 2016 G-11, BWP 2016 G-I1)

Ans: REVERSIBLE REACTIONS

Definition:

“The reactions in which products can recombine to form reactants are called reversible

reactions”.

Example:

. Nz(g) + 3H2(g) [He 2NH3(g) K. =2.86 mol?dm®

Characteristics: ,
e They are represented by double arrow (5 i) ) between reactdl:S.& 1d DrofitCre,
e They proceed in both ways. =
e Areversible reaction never/gues to cornpietion.

4. How dynamic equilibriuim is estasiished? (L‘r ders*anUmq 3ase)
: (SD 4015 G-, 177302017, GRW 2013, MTN 2016 G-11)
Ans: o '"_;FAE..I_S_-I.‘\/IF'\I. CEDYNANIC EQUILIBRIUM

In a relersibie reaction, dynamiicequilibrium is established before the completion of
reaction) At initial stane tiie rate of forward reaction is very fast and reverse reaction is
taking piack'at a negligible rate. But gradually slows down and reaction speeds up.
!—/e.utually, both reactions attain the same rate, it is called a dynamic equilibrium
state.
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Ans:

. j .|. -"-.'_,|5II'E‘SZ

Ans:

Ans:

_ "\rhy eq ||I Lrl lm Jtate is attainable from either way? (Understanding Base)

Example:
e N,+3H, A} 2NH; = 2.86 mol2dm®

Why at equilibrium state reaction does not stop? (Understandingr ﬁ-ceqr
L (BUE '01-6‘ ’ 17 l\‘.!\rzml,'
REACTIGRAT Eul UL LU | \ [ \ o~

At equilibrium state, a reaction does;zat stop-besaude forward énci re'/e' 'se reactlons keep on
taking place-at the same r:ate butin OFPOsy te diteciian. "P2gUCTs recormisine to from reactants.

Example.| | .~

Hz-l‘le S SHI K. = 57.0 at 700 K

(FSD 2016 G-1)

ATTAINING OF EQUILIBRIUM STATE
An equilibrium state is attainable from either way because it may start from reactants to

give products or products can recombine to give reactants again.
Reactants £ [Hif] Products

A+B Hlf C+D

Equilibrium state is established in a reversible reaction which proceeds in two direction.
What is relationship between active mass and rate of reaction? (Knowledge Base)
(SGD 2016 G-I, I1)
RELATIONSHIP
According to Guldberg and Waage’s Law of Mass Action, the rate of a reaction is directly
proportional to the product of the active masses of reacting substances.

Rate of Reaction oc active masses of reacting substances.

Derive equilibrium constant expression for the synthesis of ammonia from nitrogen

and hydrogen. (Application Base) (GRW 2014)
EQUILIBRIUM CONSTANT EXPRESSION

For the synthesis of ammonia from nitrogen and hydrogen the balanced chemical

equation is:

N +3H, @E@ 2NHy,

The rate of forward reaction: Re = ke[N2][H2]®
The rate of reverse reaction: R = kJNH3]?
At equilibrium state: f
Rf R
e NZATHLE 2 K[ Ha)?
Ko L[k, I

. rk = 3
= . ] K. [.\12J|_H2]

The equiligrjuin expressianfai this reaction is
[NH,J*
[N, I[H, T’

L .
| - c
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9.

Ans:

10.

Ans:

11.

Ans:

Write the equilibrium constant expression for the following

(Application+Understanding Base)

() Hyg+lag [ 2HI

(ii)  COgt+3Haygll CHyg +H:0q

EQUILIBRIUM wNST gté2+=

(i) Hygtlyl 2Hig O\ e

The rate of-forward reaction ' 5 K [imn [121

The ra'e 0 reve F3€ reaction’ R: 2k THI |

The equnb mm C)rstcnue, prersion: -
RN ' [Products]

;

'Iln"
~z

NIN A °= [Reactants]

[HI)*
[H.][I,]
(i) CO@*+3Hzgll  CHag) + H2O).
The rate of forward reaction Rs = ki [CO] [H2]*
The rate of reverse reaction R, =k; [CH4] [H20]
The equilibrium constant expression:
_[CH,I[H,0]
“ [CO] [H,T

c=

reactions:

(GRW 2014, SWL 2017, RWP 2017, FSD 2017)_ "

i |.\~-'
|

How direction of a reaction can be predicted? (Knowledge+Understanding Base)

(SWL 2017, RWP 2017, S

PREDICTION OF DIRECTION OF REACTI

Direction of a reaction at particular moment can be predicted by

GD 2016 G-I, 17, LHR 2013)
N
comparing the value of Q.

(reaction quotient) with K. (equilibrium constant) of a chemical reaction.

_ [Molar concentration of product]
[Molar concentration of reactatnt]

o If Q.<Kg; the reaction goes from left to right, i.e., in forward direction to attain

equilibrium.

o If Q.> K; the reaction goes from right to left, i.e., in reverse direction to attain

equilibrium.

e |If Qc = Kc; forward and reverse reactions take place at ﬂq‘:'-wl rates By

equilibrium has been attained.
How can you know that a reaction has a¢ hnﬁved é ||’-“1U'.|")I’

"'\.

Um's t( 107

(<ncw+ed e+ Understandmg Base)

ACHIEV:N ILIERIUR

g

If Q¢ = Vp, it|inaicates shat forwaid ml roverse reactlons are takmg place at equal rates

i.e. equilibriurathas nedn attained. -
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12.

Ans:

14.

Ans:

Q.1

Ans:

Q.2

Ans:

Q3

Ans:

Q.4

ARG

What are the characteristics of a reaction that establishes equilibrium state at once?
(Understanding Base)

HARACTERISTI EAREACTION . <

A reaction that establishes equilibrium (state at onge- IS Lalled' le'fembl ieastion,
Following are the characterlctlcs of tr IS tyna of reacUOn -

e These reactions never 99 (0] ,o Tp| =tmn

. Tn@se ressiiGis-are very, f £ |5

o FOr hes= r=a“tnr 'S IhP Vaiae of Kc is small.
8 ¢ |07t‘d Flw ki = Rr

' "_H'.."e.awon quotient Qc of a reaction is more than Kc, what will be the direction of

the reaction? (Knowledge Base) (SGD 2013, BWP 2017, MTN 2017)
DIRECTION OF REACTION

If reaction quotient, Q. of a reaction is more than K., the reaction proceeds from right to
left i.e. in reverse direction to attain equilibrium.

. -
i ) Reverse direction@

An industry was established based upon a reversible reaction. It failed to
achieve products on commercial level. Can you point out the basic reasons of
its failure being a chemist? (Application Base)
BASIC REASONS FOR FAILURE OF INDUSTRY
An industry established based upon a reversible reaction failed to achieve products on
commercial level due to the following reasons.
e Reaction is reversible so products recombine to form reactants and dynamic
equilibrium is established.
e Equilibrium state is achieved at the initial stage of reaction and concentration of
products is negligible.

EXERCISE LONG QUESTIONS
Describe a reversible reaction with the help of an example and graph.
See LQ.1 (Topic 9.1)
Write down the macroscopic characteristics of dynamic.equiiiar um,
See LQ.4 (Topic 9.1) ' | ’

State the Law of Mass Aatlun s aarivie '.he uxpr\ssu n f0" Zquiiliorium constant for
a general reaction \ -

See LQ:% (rop., ¢.2) _
What is\thelimpoitance ot equilibrium constant?
o'l .Qu1<Gvopic 9.4)
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EXERCISE NUMERICALS

Q.1For the decomposition of di-nitrogen oxide
(N,O) into nitrogen and oxygen reversible
reaction takes place as follows ~

2N,00 i 2N, +0. D)

The concentration of NZO Nz and, 02 are
1.1 mol dri ™ 3.0 mel & and 1295
dm?, respeml wly at € :111111‘5)1 fuip) I*u.fl
K. for this r 1a-.t on, |

JULtLﬂ|

b oS ==

Toe rever5|ble reaction takes place as follows:
2NZOB I 2N, +0,

The equilibrium concentration of:
[N,O] =1.1mol dm?
[N,] =3.90 mol dm™
[0;] =1.95mol dm™
The reversible reaction takes place as follows:
2N20§ I 2N, +0,
To Find:
Equilibrium constant = K. =?
Calculations:
The equilibrium constant expression for this reaction is

K = [NzJ [02]
[Nzo}

Putting the values

2
[3.90] [1.95]
Ke = o 2
[11]
3 3
15.21mol/ dm™ |{ 1.95mol/ dm
- 2
[1.1moldm3}
K¢ = 24.51 mol dm™
Result:
Thus equilibrium constant for the reaction= 24 51 myi
dm?

mol I

)

Q.2 Hydrogen to

hydrogen and _iodiaa.

iodide decomp,oca
%

toncentration of il i$.0. )78 ol i 4,

L and 1, ik sarpe'.H1 mol (m2-Caiculate the
- el vilibriural, constant [value for this
. reversibnleredction:

Soludieii:

Given data.

The equilibrium concentration of:
[HI] = 0.078 mol dm™®
[H,] = 0.011 mol dm™®
[1,] = 0.011 mol dm
The reversible takes place as follows:

2HIH 1 H, +1,

To Find:

Equilibrium constant = K, = ?

Calculations:
The equilibrium constant expression for this reaction is

K. = [y ][]
[’

_ [o.011][0.011]

Putting the values

[0.078]2
_ 0.000121

0.006084
K:= 0.01989
Result:

'Ff‘.vr]-.... AR
he. eqmll)uum :
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Q.3 For the fixation of nitrogen following
reaction takes place:

N, + O, HHi 2NO

When the reaction takes place at 1500
K, the K. for this is 1.1 _x 107, f

equilibrium concentratlons 01 num’ren'

and oxyger ard 1. 7 X 1n m(l din? and |
6.4 x 163mb1idm®, respec Ue]r?& W
much NO I8 mrnwtd \

'IJ .011

\ iven Gata:

'|:qU|I|br|um concentrations of:
[N;] =1.7%10%mol dm®
[0,] =6.4%10%mol dm?
K. =1.1x10°
The reversible takes place as follows:
N2 +02 df 2NO
To Find:
Molar concentration of [NO] =?
Calculations:
The equilibrium constant expression for this
reaction is

[NoJ'

[N][0:]

Kc=
Putting the values
1.1x10° =

[NOT
[1.7><10‘3 moldm’s][6.7><10'3 moldm’3]
[NOJ* = (1.1 x 10°%) x (1.7 x10”moldm™)
(6.4 x 10 moldm™®)

[NOJ? = 11.96x10** (moldm®)?
[NOJ? = 1.96x10*° moldm™
Taking square root on both sides

JINOP? = L1968x1070
[NO] = 1.00 X):0™ mekarii®
Result:

‘ Th; At ceasintraiion of NO = 1.09 X 10 mol
g’

Q.4 When nitrogen reacts with hydrogen
to form ammonia, the equilibrium_.. -
mixture contains 031 ol dm
050 mol —~dm™ ')f n-tmgen
"hvf‘rcgeﬁ re:pecfweI/ I, ti.e,.f'(‘.o 050

Llapel =

< ol dny® whai 15 the equilibrium
| conee rrrot.f:". of amonia?

Sou fion®

Given data:

The equilibrium concentrations of:
[N,] = 0.31mol dm™®
[H,] = 0.50 mol dm’
Kc = 0.5 moldm®
The equilibrium constant expression for this
reaction is

N,+3H, [ i) 2NH,

To Find:

Equilibrium concentration of ammonia= [NH;] = ?
Calculations:

The equilibrium constant expression for this

reaction is
[NH3]2

"]

Putting the values

[NH3}2

[0.31 moldm'3] [0.50 moldm’s]

Ke =

[NHJ2 = (0.50mol?dm®) x (0.31moldm)
x (0.50 moldm )*

[NH, ]2 = J0.019375

Takmg square root on:soth sides
r'\" 3] = 0. 1294 m Ol dr"' .
[I Lidsg = 0 14 mo.driv

3

Result;
Li'hus equilibrium concentration of NH; = 0.14

mol dm®
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Q.1

Ans:

Q.2

Ans:

Q3.
Mg

Q.4

Ans:

Q.5

Ans:

ADDITIONAL CONCEPTUAL QUESTIONS

Why is equilibrium achievable only in closed system? ; \
Equilibrium is only achievable in close svstem because.-yian lc equ'..nrl mijs _f‘ AV

attained in reversible reactlons and, revehlLIP gt

o

system.
How can e determine-thi viaiuz (_f w:?
We cah_caiculgiethe namer.ca wa‘k\es Ny ni

Ctl’ﬂ (an orit y tcku piees i closed

mng actual equilibrium concentrations of the

reactants onl eroal ACts into Bindlibiium expression.

\wihy rezcticn’ uctienit Qc is useful?
'JJ'L"Q:_ (isefa1 because it predicts the directio
with Kc.

Differentiate between Qc and Kc.

n of a reaction by comparing the value of Qc

Qc

Kc

Definition:

Ratio of product of concentration of
products raised to the power of co-
efficient to the product of concentration of
reactants raised to the power of co-
efficient in a balanced chemical equation,
at any time interval ‘t> of reversible
reaction

Definition:

Ratio of product of concentration of
products raised to the power of co-
efficient to the product of concentration of
reactants raised to the power of co-
efficient in a balanced chemical equation.
At the time of equilibrium.

Value: Value:
Its value can be obtained before |Its value can be obtained only at
equilibrium state. equilibrium state.
Formula: Formula:
Qc= [Product], _ [Product]
[Reactant], " [Reactant]

Differentiate between Reverse and Reversible Reaction.

Reverse Reaction

Definition: \
It is reaction in which products reL(t 10
produce)rzactants.

e e | s s e n

Iy is e-reantien 1N whien reactants react to
i nroduce products and products react to
give reactants.

Dijipctiong

| It takesioiaceé in one direction,

| 1ight to left.

i.e from

Direction:
It takes place in both directions.
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Q.6

Ans:

Q.8

Ans:

Why at large numerical value of Kc concentration of products are high and
reactants are low?

As we know 1A (C\L
_ [Praduet] S N
- [ o W
[R«,d(,tan] \
Which mearis Kc is ﬁ'"°Cr|y t)rf)parmnal to mm‘,..uatlon of products and inversely
proporanal 6 c.catmtaon ')f ‘im\e{( i3, =+ numerical value of Kc is large it means

concentiaticn 9f p’O"iU‘t Art nigh as Kc is directly proportional to product and reaction

._h almcstgwn {© completlon

'v\/hy at small numerical value of Kc concentration of reactants are high and

products are negligible?

As we know

_ [Product]
[Reactant]

Which means Kc is directly proportional to concentration of products and inversely
proportional to centration of reactants. If numerical value of Kc small it means
concentration of reactants are high as Kc is inversely proportional to the reactants and
reaction will never go to completion.

Explain why does the concentration of reactants decrease in forward reaction and
increase in reverse reaction?

In forward reaction reactants react and concentration of reactants decreases
gradually as they form products, as concentration decreases rate of forward reaction also
decreases. On the other hand rate of reverse reaction increases and concentration of
reactants also increases with time as products react to form reactants in reverse reaction.
Therefore we can say that rate and concentration are directly proportional to each other.

Rate of reaction «c Concentrationof reactants
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TERMS TO KNOW

Chemical The process in which "hemlw‘al chenge | m‘CL S, iri rrature ono rewposmon
Reactions of substances s callegchemical\rea tipn, | ! |
Complete — | A reactici -r_vvFlc_faWﬂEn?z_td}n_s ave CEJrTverted into products is called
Reaction - | tomple e reactlm :
Irrevessigie | || 'Jr* mofit of't thiy .eactlons the products do not recombine to form reactants,
RELL (r ' _are—called irreversible reactions and such reactions proceed in one
ST direction only.
| . . . . .
Reversible Reactions in which products recombine to form reactants are called
Reactions reversible reactions and such reactions proceed in both directions.
Chemical When the rate of the forward reaction takes place at the rate of reverse
Equilibrium reaction, the composition of the reaction mixture remains constant, is
q called chemical equilibrium state.
Static When reaction ceases to proceed, it is called static equilibrium. This
Equilibrium happens mostly in physical phenomenon.
Dynamic When reaction does not stop only the rates of forward and reverse reaction
Equilibrium become equal to each other but take place in opposite directions. This is
State called dynamic equilibrium state.
Law of Mass The rate at which a substance reacts is directly proportional to its active
Action mass and the rate of a reaction is directly proportional to the product of
the active masses of the reacting substances.
Active Mass An active mass is considered as the molar concentration.
Ratio of the product of concentration of products raised to the power of
Equilibrium coefficients to the product of concentration of reactants raised to the
Constant power of coefficients as expressed in the balanced chemical equation is
called equilibrium constant.
Numerical value of the equilibrium constant predicts the extent of a
reaction. It indicates to which extent reactants are converter‘ L] produrfs !
Extent of a OR
Reaction .
It measures how far a reactiuiy, proceedsqiseiore t.Sto.h“ ,h.n Q) liiriin
state.. (3 AW VW S
The ratio ot puod":‘t o1 comtnt eticn 'of\products repsid to the power of
Reaction coefficients to\the’ product, of conceniration of redCtants raised to the
Quotient sower otcorufficierts, in a-haldinced chemical equation at any moment of
-\ lt_ 1e rever sl reaciio: is known as reaction quotient.
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Chapter-9 Chemical Equilibrium
SELF TEST
Time: 35 Minutes . Marks:,25- 1 |
Q.1  Four possible answers (A), (B), (C) and (D) to each questlon are g1y ep mark f t"e
correct answer. | Sl am iy | S \6XJ. 6)
1. When the magnitude of ¥ | S vp'" Jarge it inlicd tes
(A) Ecunmrl im v;.. .1eve“ *stab. hy (B Keaction mixture has almost all products
(C) Rea, f:trn hes 1 o. gnrva t) cC rnp.etlon (D) Reaction mixture has negligible products
2. % _;I\ b reran uear*m. isone that
| {A)Proceeds from left to right (B) In which reactant react to form product
(C) Slows down gradually (D) Speeds up gradually
3. The colour of hydrogen iodide is:
(A) Colourless (B) Black
(C) Red (D) Pink
4. Which gas is used to manufacture king of chemicals (sulphuric acid)?
(A) N, (B) Oz
(©) Cl, (D) CO,
5. The units of molar concentration:
(A) mol.dm2 (B) mol.dm™
(C) mol.dm (D) mol.dm3
6. If Q. < K¢, the reaction goes in:
(A) Forward (B) Reverse
(C) At equilibrium state (D) None of the above
Q.2  Give short answers to the following questions. (5x2=10)
Q) Why reversible reactions never complete?
(i)  Define irreversible reaction. ¢
(iif)  Write use of atmospheric gases in manufactire of chemicals:
(iv)  Define k. and give its formula. \
(V) How can you predict the dfrestion Giesctisn? BN
Q.3 Answer thefollowina.questions;inidetaib, ) T (5+4=9)
@ State lawr'cf rogss actiar ar ¢ ey “\Ia n de nﬂf o of expression for equilibrium constant for
general reqqtic ooy (5)
(b) When nntrCcon laants mtn hydrogen to form ammonia, the equilibrium mixture contains

;22 aile:50" mol. dm™3 of nitrogen and hydrogen respectively. If the K is 0.50 mol?
@in”, what is the equilibrium concentration of ammonia? 4

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

of students.

CHEMISTRY-10 39



CHAPTER
. ACIDS, BASES

cﬁﬁ%ﬁ v & .}Al-l )

Introduction 41
Concepts of Acids and Bases
e Arrhenius Concept of Acids and Bases
e Bronsted Lowry Concept
10.1 e Numerical Examples 42
e Lewis Concept of Acids and Bases
e General Properties of Acids
e General Properties of Bases
* Stomach Acidity 62
pH Scale
10.2 e Indicators 64
e Numerical Examples
Salts
e Preparation of Salts
10.3 e Classification of Salts 73
e Uses of Salt
* Preservatives in Food 86
* Concept Diagram _ { ?’7.,
Exermse Solution | AEAR\RERI\ N =]
a1 T Mitiple! Clroide Dueksticrs A
* = | Shart Quest, b:\ﬁv /ers 90
- \Long Duissiion Answers
| e O —Numericals
NN ] Addltlonal Conceptual Questions 103
* Terms to Know 107
* Self-Test 108

CHEMISTRY-10

40



Chapter-10 Acids, Bases and Salts

Q.1

Ans:

Q4

Ans:

.vJ—.-. - }

INTRODUCTION
SHORT QUESTIONS

A famous Muslim Chem|51 \]cbh Bin H 1y¢ n ")rtpar

o /NiUric acid-(G4N03;

e Hydropnleris aciyl (RCH

« Suiphutic ecid (H:SO,)
Wnat wes ifte-contribution of Lavoisier towards acids? (Knowledge Base)

CONTRIBUTION OF LAVOISIER
In 1787 Lavoisier named binary compounds of oxygen such as CO, and SO, as acids
which on dissolution in water gave acidic solutions.
Give the work of Sir Humphrey Davy towards acids. (Knowledge Base)
WORK OF SIR HUMPHREY DAVY

In 1815, Sir Humphrey Davy gave the following countributions:

e He discovered that there are certain acids which are without oxygen. For example,

HCI.

e He proved the presence of hydrogen as the main constituent of all acids.
Which acid is present in stomach and how is stomach acidity treated?
(Understanding+Application Base)

ACID PRESENT IN STOMACH

We all have little concentration of hydrochloric acid in our stomach, which helps to break down
the food. Sometimes the amount of stomach acid becomes too much, which causes acidity.
Treatment of Stomach Acidity:
Stomach acidity is easily treated by taking an alkaline medicine. The alkali neutralizes
the acid, producing a harmless chemical called a salt.

MULTIPLE CHOICE QUESTIONS

Nitric acid was prepared by: (K.B)

(A) Bu Ali Sina (B) Jabir Bin Hayan
(C) Laviosier (D) Humphrey _
The first acid known to man was: (K.B) (SWL 2017). 7"
(A) Hydrochloric acid (B) Sulphuric acid ' VIV
(C) Nitric acid (D) Acetic acid - N -
The word acid is derived from: (r( B) \ N ’
(A) Acidic _ v ' (E) Abidus,
(C) Acgtip| | - VYA D) Acetate
Humpi rev Da A 0 ‘ovel] 1hat mu il constltuent of all acids is: (K.B)
) |’I|tmg(~r \! Bl (B) Oxygen
' 'Q(,) HlydrGgen (D) Chlorine
CO,and SO; are: (K.B)
(A) Base (B) Acid
(C) Amphoteric compounds (D) Neutral compounds
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6. Which one gives acidic solution? (K.B)

(A) CO, (B) SO,
(C) Both A and B (D) MgO . AR

7. Hydrochloric acid was prepared hy: (K.B) ' [ e a)ie G-11)
(A) Alkhawarzmi : ~ (B Ikngheshiim
(C) Jabir Bin Hayan (C)Bu-AliSina

8. The meaning ofLasgnword agicus,ist (KB (DGK 2016 G-I1)
(A) Sweet A = (B) Tasteless
(C)Soun 4 WL (D) Salty

IR~ U Y 10.1 CONCEPTS OF ACIDS AND BASES

10.1.1 ARRHENIUS CONCEPT OF ACIDS AND BASES

LONG QUESTIONS

Q.1 What is the comparison between acids and bases? (Knowledge Base) (DGK 2016 G-I)
OR
Write down characteristic properties of acids and bases.
Ans: COMPARISON BETWEEN ACIDS AND BASES
Following are characteristics properties of acids and bases:

Acids | Bases
Taste
e Acids have sour taste. e.g. unripe e Bases have bitter taste and feel slippery.
citrus fruits or lemon juice e.g. soap is slippery to touch
Effect on Litmus
e They turn blue litmus red e They turn red litmus blue
Nature
e They are corrosive in concentrated e They are non-corrosive except
form concentrated forms of NaOH and KOH
Electrical Conductivity
e Their agueous solutions conduct e Their agueous solutions conduct electric
electric current current . r
Examples (oo \ (CAe
e HCI, H,SO4,HNO; etc | ¢ \NaOH, X0 ﬂjﬂgH elc/ e
Q.2  Write in detail Arrhenius r‘once*\'rxof acids\and Lrases. anvledce T Understandlng
Base) )
=0 20, MTN'2016!G=i;17, SGD 2016 G-I, 17, FSD 2016 G-I 17)
This.col cept W cS Qv e b . AiThenius in 1787.
-~ R A’ 10§ :
> J'I' NN ‘RL J 1S a substance which dissociates in aqueous solution to give hydrogen ions”
Examples:

e Hydrochloric acid (HCI)
e Nitric acid (HNO3)
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e Sulphuric acid (H,SOy,)

e Phosphoric acid (H3PO,)
General Reaction: )
In general the ionization of acids, takas pla'v_,e as fqllnvﬂs.

He = R LR LA
Explaniaijon!, VS WL
: 1 -‘.';dig' r +
HCh— —— cl
) . ' water .
[ b . HNO; ——= H + NO,
- water  + ]
CHsCOOH —2&L W' | CH,co0
Base: (BWP 2017)

“Base is a substance which dissociates in aqueous solution to give hydroxide ions .
Examples:
Sodium hydroxide (NaOH)
Potassium hydroxide (KOH)
Calcium hydroxide [Ca(OH),]
e Aluminium hydroxide [AI(OH)s]
General Reaction:
The general ionization of bases takes place as follows;

Explanation:
BOH water B+ + _OH
water + -
NaOH — Na  +  OH
Conclusion:

Thus, according to Arrhenius Concept:
Acid gives H" in water and base gives OH™ in water.

Limitations: (LHR 2014.2015, 2019 202557~ (7, |

e Agueous medium: =

This concept is appllcable ?ly in LqLe 5GS .necwum md does nwt expiain nature

of acids and bases,ir non-¢ Fquesus Tneuwn
o 'ru e of seripour! d< '

L\Lc'ordmg th this £ong epf, acids and bases are only those compounds which
A coritain) rnyUru"an \H ") and hydroxide (OH") ions, respectively. It can't explain
SO Y cthenature of compounds like CO,, NHs etc., which are acid and base,
. respectively. Although this concept has limited scope vyet, it led to the

development of more general theories of acid-base behaviour.
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10.1 CONCEPTS OF ACIDS AND BASES .

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

10.1.1 ARRHENIUS CONCEPT OF ACIDS AND ‘,@

SHORT. QUESTIONS

What are physical (charasieristic).fyroser ties o1, azios? (Kinowledg: Base)
(GRV/\2014; 2015, DNG-RH/AN 2017, BWP 2016 G-11)
H S1CAL PROBERTIES &5ACIDS
The phwr‘al puop:.tles of acids are-zs 1olicws:
e AciCs eve sour vaste-e.g. Unripe citrus fruits or lemon juices.
.8 Theyiturr-5iue litmus red.
e '“fiey are corrosive in concentrated form.
e Their agueous solutions conduct electric current.
Examples:
e Hydrochloric acid (HCI)
e Sulphuric acid (H,SOy)
e Nitric Acid (HNO3)
What are physical (characteristic) properties of bases? (Knowledge Base) (GRW 2013,
LHR 2015, BWP 2017)

PHYSICAL PROPERTIES OF BASES
The physical properties of acids are as follows:
e Bases have bitter taste and feel slippery. e.g. Soap is slippery to touch.
e They turn red litmus blue.
e They are non-corrosive except concentrated forms of NaOH and KOH.
e Their aqueous solutions conduct electric current.
Examples:
e Sodium hydroxide (NaOH)
e Potassium Hydroxide (KOH)
e Calcium hydroxide [Ca(OH),]

What are limitations of Arrhenius concept of acids and bases? (Understanding Base)
(GRW 2014, 15, DGK 2016 G-11, 17, MTN 2017, RWP 2017, FSD 2016 G-11)
Answer given on Page # 43 (limitations)

10.1.1 MULTIPLE CHOICE QUESTIONS
Formula of phosphoric acid is: (K.B)

@ Hea NN [ (0 o

(A) H2POs (2
(C) HPO, RS Y OT: 5ROl | | N
AlOH)gis{KB) \ \/ /s
A A2l | 0\ SN A base
(C)Asclt AW e = (D) A non-metallic oxide
. 2 fina! p”’*du of Arrhenius concept is: (U.B)
{4 x) Salt +H,0 (B) An adduct
(C) A conjugate acid base pair (D) A salt only
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4.

Base turn red litmus to: (K.B)

(A) Blue (B) Red _
(C) White /D) Yellow e
Arrhenius concept was presentedi in: (K1) | (BWP 2017)
(A) 1234 ' T\(B)\1455 »,

(C) 1787 T 1987

It is a subsiar,ce Which provicestiydrogen ions: (K.B)

@) l4cic, | ' (B) Base

(Crlai (D) Adduct

It is a substance which provides hydroxide ions: (K.B)

(A) Acid (B) Base

(C) Salt (D) Adduct

10.1.2 BRONSTED LOWRY CONCEPT

Q.1

Ans:

LONG QUESTIONS

Explain Bronsted-Lowry Concept. Give its limitations. (Knowledge + Understanding
Base) (Ex-Q.1)(LHR 2019, FSD 2017)
OR

Define an acid a base according to Bronsted-Lowry concept and justify with
examples that water is an amphoteric compound.

BRONSTED-L OWRY NCEPT
Introduction:
In 1923, the Danish Chemist Bronsted and the English Chemist Lowry independently
presented their theories of acids and bases on the basis of proton transfer.
Acid:
“An acid is a substance (molecule or ion) that can donate a proton (H") to another
substance. ”

Examples:
e Hydrocholoric acid (HCI) . AN (T
e Acetic acid (CH;COOH) O AN [ (o o=
e Nitric acid (HNO3z)— VTN - N
Base: A

“A base"i;s._é \}uhqtai‘.f;é_tht‘f cai ae:{ept"-.a piratort () from another substance.”
Exampied:| |4 10 L4 L) et
7 Amrnofia (NH2)

el Avarside (OH)

Zxplanation:
HCI acts as an acid while NH3; acts as a base
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HCI +NH, B 5l5dg NH; + CI”

Acid + Base Conjugateacid + Conjugate base
Water as an Amphoteric Substance: (TE:_ILOQFL _Fg—_10_L_q__)
(Understanding Base) —
“A substance that can act asan avud & well ada beoe i5 M*Jleo ar nkoteric specie .

o (Wite ter s5d Basa: '
Nie n HCI di ssnlizel in water’ HCI acts as an acid and H,0O as a base.
HICH+ F,0 BB 5 H,O" + CI”
Acid + Base Conjugateacid + Conjugate base

"\-\.

e \Water as an acid:
When ammonia dissolves in water, H,O acts as an acid and ammonia as a base.

H,O + NH,HES  NH, + OH"
Acid + Base Conjugateacid + Conjugate base

Explanation:

It is a reversible reaction. In the forward reaction HCI is an acid as it donates a proton,
whereas H,O is a base as it accepts a proton. In the reverse reaction ClI" ion is a base as
it accepts a proton from acid HzO" ion. CI ion is called a conjugate base of acid HCI
and H3O" ion is called a conjugate acid of base H,O. It means every acid produces a
conjugate base and every base produces a conjugate acid such that there is conjugate
acid-base pair.

Conjugate Acid:
“A conjugate acid is a specie formed by accepting a proton by a base .

Conjugate Base:
“A conjugate base is a specie formed by donating a proton by an acid .

Examples:
e Conjugate means joined together as pair.

CH,COOH+H,0f 6} CH,COO™ +  HQ" < [ [~ i
Acid Base Gpnjugé__te‘_ir_.id__ f‘cnjugatbb s Ta

Condition: \ ) -

Accorginig to, Bropsted-Lewiry-Ccoacept, acia-and base always, work together. That means,
a subsizinde | canact as| lan, * :\ﬁ-\promn donor) only when another substance
simultar,ecusly heha /ey ¢s.4 wase (proton acceptor).

= UL lmltatnn» _
' 'Jt Ak Geen observed that there are certain substances which behave as acids though they

do not have the ability to donate a proton, e.g., SOs. Similarly, CaO behaves as a base
but it cannot accept a proton. These observations prove the limitations of Bronsted-
Lowry concept of acids and bases.
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Table 10.2 Conjugate Acid-Base Pairs of Common Species

=l -

HNO3q) + H20u pids FaD g, + N3 (ag)
H2SO04(aq) + H2Qq) H e -_H3£’+<'»q) = HSO4 (ag)
HCNq) ' = M0 Iy e H30" ag) +  CNy
CH3COOH(aq) ! I"2CJ(|" @ @@ H30+(aq) + CHgCOO(aq)
HaC [ - NHs(ag) H B NHs" ag) +  OH g

[T\ f1Qan ' t COs i HCOs @ +  OHaqg

Clg HCOs (a) B8 HiCOs3ep  +  Clg

()

(b)

(©)

()

PROBLEM 10.1

(Understanding + Application Base)
What are conjugate bases of each of the following? (DGK 2017, SWL 2017)

HS',H,0", H,PO;,HSO,, HF,CH,COOH, | Al (HZO)GT
Give the conjugate acids of the following?
OH’,HCO;, HPO? ,CH,NH,, CO>,CH,COOH .
Which of the following behave both as Bronsted acids and Bronsted bases?
H,0,HCO;, H,S0,,H,PO,, HS .

NUMERICAL EXAMPLE

Solution:
Conjugate Bases: (b) Conjugate Acids:
Species Conjugate Bases Species Conjugate Acids
HS s OH" H,O
H,0" H,0 _ HCO;, — < | |H.E04
H,PO; upoz () OV PG Y RO,
HSO, —. 907 \ oW Vs ZH,NNH, CH,NH;
JHJ/ccor L T CH,CoO co? HCO;
|- 3+ 2+
FAI(H,0), | | Al(H,0), OH |

CH,COCH CH,COOH," .
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(©)

Q.2

Ans:

Bronsted Acids as Well as Bases:

e H,O
e HCO;
e HS

ED LOWRY CONCEPT
SHORT QUESTIONS

What is conjugate acid and conjugate base? (Knowledge Base + Understanding Base)
(GRW 2013,2014,2015)
N ATE ACID AND N ATE BASE
Conjugate Acid:
“A conjugate acid is a specie formed by accepting a proton by a base .

Conjugate Base:
“A conjugate base is a specie formed by donating a proton by an acid ”.
Examples:
e Conjugate means joined together as pair.
HCI +NH, 5 55 NH; + ClI-
Acid + Base Conjugateacid + Conjugate base

What are limitations of Bronsted-Lowry concept of acids and bases? (Knowledge
Base)

Answer given on Page # 46 (limitations)

10.1.2 BRONSTED LOWRY CONCEPT
MULTIPLE CHOICE QUESTIONS

Which one is amphoteric: (U.B) _ —s T L

(C) NaOH ' g’ (D) HG Y
Bronsted _Lwry aC|d "< B3\ AL
(A) Gived H™ T BARIEL \ A ('B') Is an electron pair acceptor
(C) Doriates, OH | | | 1" (D) Is an electron pair
Al Elroristod azias are: (U.B)
Li\)-Arrhenius acids (B) Lewis acids
(C) Lewis bases (D) Bronsted acids
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4. Conjugate base of sulphuric acid is: (U.B) (LHR 2014, BWP 2017)
(A) SO (B) SO” ¢ =105
(C) HSO, : | (D) HSG,
5. Acid is a substance that ¢ar, donaie a: (K ?)
(A) Praior .\ |\ (R} Eiettron
(C) Netitrer _ | ) S (D) Positron
6. Bicr sted-i,uw rirconcept was presented in: (K.B) (SWL 2017)
(Nj2973 (B) 1787
(C) 1823 (D) 1943
7. Bronsted-Lowry concept is based on transfer of: (K.B)
(A) Proton (B) Electron
(C) Neutron (D) Positron
8. Base is a substance that can accept a: (K.B)
(A) Proton (B) Electron
(C) Neutron (D) Positron
9. Substances that can behave as acid as well as base are called: (K.B)
(A) Bases (B) Acids
(C) Amphoteric compounds (D) Salts
10.  Which one is not an acid? (K.B) (MTN 2016 G-I1)
(A) HCI (B) NH3
(C) H,CO3 (D) H2SO4

10.1.3 LEWIS CONCEPT OF ACIDS AND BASES
LONG QUESTIONS

Q.1 Explain Lewis Concept of acids and bases with smtable exampl—s JI/..pv 'Ied;* ta%e'
+ Understanding Base) [ | EXQ2Z)
(LHR 2013, 2014, 209" JRWAOB |V|TI“2016( T 17, 56D 2027 Bive 2016G 1)
Ans: LEWIS ;LC_EQ =0__F="C_JDS;£|QEAQS
Introductisn :
The Arr,mmuﬂ and Bron! ted L\Mry "onre s of aC|ds and bases are limited to
substantes \waich corltaln \protoise=" G.N. Lewis (1923) proposed a more general and
bromﬁer cong e|Lt of acids aitd bases. According to this concept:

\ J'I' Y “\Frucid is a substance (molecule or ion) which can accept a pair of electrons ”

Examgles
e Boron trifluoride (BF3)

e Hydrogen ion (H")
e Sodium ion (Na")
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e Aluminium trichloride (AICl5)
Base:
“A base is a substance (molecule or ion) which can donate a pair of el*ertu ns,’

Examples:
Ammonia (NHs)

Flvoride ion(F7)

Syenide igim(CND) LY

Altdhols (ROH) |

[xeraple 1) '

(IResction between Boron Trifluoride and Ammonia):
A reaction between ammonia and boron trifluoride takes place by forming a coordinate
covalent bond between ammonia and boron trifluoride by donating an electron pair of
ammonia and acceptmg that electron palr by boron trlfluorlde

“an- . .‘:::f‘ -
“ ;- R
:F]xB' £ _:NX.H —_— - '.F'KB iNX.H
[ ] ] ¥ X . ¥ ' )(

X " b

e oH 'F- H S

[T : . . ‘o |

: a'u:ceptm Doror

Boron trifluoride + Ammonia
Examples 2:
(Reaction between H and Ammonia):

The cations (proton itself or metal ions) act as Lewis acids. For example, a reaction
between H* and NH3; where H* acts as an acid and ammonia as a base:

Ammonia boron trifluoride (adduct)

+

v L :
0+ : ]:i_le g 7 TN Nx'H — |H iNwoH
X

- .- .A('t'luct.' -

1w J I
— = L N |

Acid + Base Acceptor. Donor

Adduct: ) -
“The pmquc of any l-ewis acid- '\S“ reaceisn i5 a-siiigle specie, called an adduct”.
Netzralizatiori Reattmn .

A neutralization reacticn ‘«tccdrdlng to Lewis concept is donation and acceptance of an

- nect -on|pair th'farnia coordinate covalent bond in an adduct.

O haracieristics of Lewis Acids:
Acc’drding to Lewis concept, the following species can act as Lewis acids:
(i) Central Atom With Incomplete Octet:
Molecules in which the central atom has incomplete octet are Lewis acid. The central
atom has only six electrons around it, therefore, these can accept an electron pair.
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Q.2
Ans:

Examples:
° BF3
L A|C|3 i} B [
o FeCly - W N
(ii) Simple Cations: :
Simple cations can act as Lieveisacils. /\II CofICT S a‘* as| L.evsis-acids since they
are def.b.eﬁt in eIPctrons

Some cata. ans ravn 1 \,mv {iltie tendency to accept electrons like:

L\ Na'
Py ,(
e Ca?etc.

Greater Tendency to Accept Electrons:
Some cataions have a greater tendency to accept electrons like:
e HY
e Agetc.
Characteristics of Lewis Bases:
According to Lewis concept, the following species can act as Lewis bases:
(i) Electron Rich Species:
Neutral species having at least one lone pair of electrons act as Lewis bases
because they contain a lone pair of electrons
Examples:
e Ammonia NH,

e Aamines R-NH,
Alcohols R-O-H
o Water  H-O-H.

(ii) Anions:
Negatively charged species or anions act as Lewis bases:
Examples:

e Chloride CI

e Cyanide CN'

e Hydroxide ion OH"
Give brief idea about three concepts of acids and bases..(“ripw!e ig mbe)
Q_OMﬁS_Q_C_-[L»AMD tsALEQ AN =AY T

m\m\\ NN
. Arlhemu‘ | ‘ It gryes! H It gives OH" Salt + H,O

e Bratsthd-Cowry | It donates H' It accepts H* g;?’“gate acid base
- . It is electron pair It is electron pair
* Lewis acceptor donor Adduct
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

10.1.3 LEWIS CONCEPT OF ACIDS AND BASES

SHORT QUESTIONS

What are types of Lewis bases? (Knowlefige Base)
TYPES OF LEV/IS 3ASIES

According to Lewis concept, the fatiowingsneries|can act &s iewis bases:

(i) Electrsii Rich Species)

Neutrel shecizs-raving-ot ast ane-I¢ ne wr gp clectrons act as Lewis bases because they
containia .cne pair, ¢f dlectinns!

Examp_'-‘s, '

» Aminoria NH

¢ Amines R-NH,
e Alcohols R-O-H

e Water  H-O-H.
e Ethers R-OR

(it) Anions:
Negatively charged species or anions act as Lewis bases:
Examples:
e Chloride CI
e Cyanide CN*
e Hydroxide ion OH
What is an adduct? (Knowledge Base) (SWL 2016 G-I, I1)
ADDUCT
Definition:

“The product of any Lewis acid-base reaction is a single specie, called an adduct ”.
Example:

+
H 31 ’ H
. [ [}
. X X x
H 4 tRael s 1 2 Nxe T — | H «— :NxeH
-3 E .
H H H
Acid + B . -
ci ase Acceptor Donor Adduct

All Bronsted bases are Lewis bases but &il 3ronsteé Acids are nc't l ew s‘act (I‘.':rubtlfy.
(Understanding Base) \ TRERIREEE (Do you know Pg. # 26)
JUSTEIGAITL ’)_' '

It may 7€, hoted that-4il Biohstéd %@;Te}o !_ewis bases but all Bronsted acids are not
Lewis asids. | ' \
Justification:!

Acclrding T B norsted concept a base is a substance which can accept a proton, while

h |1_(Mld”w th=ewis concept, a base is a substance which can donate a pair of electrons.

2ws wases generally contain one or more lone pair of electrons and, therefore, they can
also accept a proton (Bronsted base). Thus, all Lewis bases are also Bronsted bases. On
the other hand, Bronsted acids are those which can give a proton. For example, HCI,
|I:|zSO4 artzj not capable of accepting a pair of electrons. Hence, all Bronsted acids are not
ewis acids.
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10.

Ans:

'. J_'. WIN

10.1.3 LEWIS CONCEPT OF ACIDS AND BASES

MULTIPLE CHOICE QUESTIONS

The product of any Lewis acid base reactign is a single.specia cal Ie:i \K B,/M INZBIT

(A) A salt (B¥Anlacouct

(C) salt +H,0 ' ([0}, Cor\jugateacid'base jpair
In a reaction between ammgnia & bv -ohth |f|3r|u:, BFsi5: (U.B)

(A) Anacid (B} Abase

(C) A cesijuiget base (D) An adduct

These can éctigs b.ewis acias: (K.B)

() [Anicns (B) Radicals

1C)Cetinas (D) Molecule

These can act as lewis bases: (K.B)

(A) Cations (B) Anions

(C) Cations & anions (D) Radicals

Which is a Lewis base? (K.B) (GRW 2014, LHR 2015, 2016, DGK 2017)
(A) AICl3 (B) H*

(C) BF3 (D) NHs

Molecules in which central atom has incomplete octet is called: (U.B)
(A) Lewis base (B) Lewis acid

(C) Amphoteric (D) Salt

Substance which has unshared pair of electons act as: (U.B)

(A) Lewis base (B) Lewis acid

(C) Amphoteric (D) Salt

Substances which have empty orbital that can accommodate an electron pair are called:
(U.B)

(A) Lewis base (B) Lewis acid

(C) Amphoteric comopuds (D) Adduct

Simple cations can act as: (U.B)

(A) Lewis base (B) Lewis acid

(C) Amphoteric (D) Adduct

Ammonia, amines and alcohols are examples of: (K.B)
(A) Lewis base (B) Lewis acid
C) Amphoteric D) Arrhenius acid

10.1 TEST YOURSELF

What is the difference between Arrhenius base and Bronsted-Lowry base? -
(Ur‘d"iSlar\dln" D'Fc;-. L

DIFFERENTIATION -
The differences between Arrhenlus base arid Bronstf‘ Low"/ baee are ai f*\'uow —

| ArrheniusBasg 43 = 4§ BribstdUpieyisas” |

. ___'Jltm tign | |
e Abasgis é{ ubstarcd which “ T ‘A baseis a substance that can accept a
dissocratat ir! aqgeenus coluuon £ G ~~  proton (H+) from another substance.
__hydroxidg _L%S_(_C‘b ).
NI B Examples
IEANL (i e NH;
e Ca(OH), e AICl;
NaOH[] (%%} Na*+OH" HCl + NH, 003 NH," +CI
Acid Base
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Ans:

Ans:

Ans:

Ans:

Vi.

Ans:

What do you mean by neutralization reaction according to Arrhenius acid-base concept?
(Undc.amndlnr* Bate)
NEUTRALIZATION }

Accordlng to Arrhernius acid base-gpncepi, Curiag ne. ratizatioh, reattion yciogen ions
(H") combine with the equal,numbai-of Aivdroxide ivng andl koth ni 2uiralize each other to
form water... -

| .I-'C..E.@é i—:+-L_c_:1-
WoHTI E Na® +OH

H'+ OH —H,0

HCI+NaOH M8 NaCl+H,0

Prove that water is an amphoteric specie. (Understanding Base)
Answer given on Page # 46
How can you justify that NH; is Bronsted-Lowry base but not Arrhenius base?
(Understanding Base)

NH; AS BRONSTED-LOWRY BASE
Ammonia (NHj3) is Bronsted —Lowry base because it has the ability to accept a proton
(H" ion) but not Arrhenius base because it does not produce hydroxide ions (OH") in
aqueous solution.

Example:
NH; accepts a proton from water

NH,+ H,0 G  NH; +  OH
Base Acid Conjugate Conjugate

acid base

State and explain the neutralization reaction according to Lewis concept.
(Knowledge Base)

NEUTRALIZATION REACTION
Definition:
“A neutralization reaction according to Lewis concept is donation and acceptance of a
electron pair to form a coordinate covalent bond in an adduct .

Example: e [y (CAL
BF; ¥ INHa—% [BFs «cnlfFoy W N [ (@ o=
Electron pair Electronrain~—  \Addust || | N T
Acceptor (acid) Coyioy (bas -) Sek)

Defing 'épd give tie-charalter |§L 5,01 k ewr Asig: (Understandlng Base)
= | oLl LEWIS ACID
Definition; |

__II\.] acid s asustance (molecule Or ion) which can accept a pair of electrons”.
Eixarnpies:

e Boron trifluoride (BF3)
e Hydrogen ion (H)
e Sodium ion (Na")
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e  Aluminium trichloride (AICls)
Characteristics of Lewis Acids:
According to Lewis concept, the following species can act as Lzwis Ac/ts.

(1) Central Atom With Incompléte’ Octet:
Molecules in which the centrai atgim has inodripizie bciet aie i.ewss acic. The central atom as
only six-elections arovriu it, thecefare, th=:e ¢2i1 ancegtan electron pair.
Exampizs:
° BF\}
R |C|3
o “eCls
(i1) Simple Cations:
Simple cations can act as Lewis acids. All cations act as Lewis acids since they are
deficient in electrons.
Little Tentdency to Accept Electrons:
Some cataions have a very little tendency to accept electrons like:

e Na
e K'
e Ca?etc.

Greater Tendency to Accept Electrons:
Some cataions have a greater tendency to accept electrons like:

e HY
e Agetc.
vii.  What is an amphoteric specie according to Bronsted-Lowry concept? What is its
nature according to Lewis concept? (Knowledge Base + Understanding Base)
Ans: AMPHOTERI PECIE

Water is amphoteric specie according to Bronsted-Lowery concept because it behaves as
an acid as well as base.

NATURE OF AMPHOTERIC SPEICE
According to Lewis concept water acts only as Lewis base because it has the ability to
donate electron pair.

HO + H ——(H, ('j—>H)+
Base Acid Adduct

mmum
] mam

Q.1 Explam n-l e hPrr.C"l nrapnruemo\t at Hs (Jrderstanding + Appllcatlon Base)
- \ - (LHR 2016, GRW 2014,2017, DGK 2017)

Ans: R W\ NI AL PROPERTIES OF ACID

f, '| hnrm at ,uropertles of acids are as follows:
{ % {!) reaction with Metals: (LHR 2014)

Acids react explosively with metals like sodium, potassium and calcium. However, dilute
acids (HCI, H,SO,) react moderately with reactive metals like, Mg, Zn, Fe and Al form
respective salts and evolve hydrogen gas.
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Zngy+H,S0,,, —> ZnSO,+H T

29)
2Al y+ 6HCI(aq) — 2AICly*3H, T K

(i) Reaction with Carbonates and Bicarfhonates: (est Yourself102 qi

Acids react with carbonateg and 'hicarbsrates| tc, torin, corigsporiding Saits and evolve

carbon dioxide gas. -

caCQ, + 2.4c| SR Vauz +CO,T+H,0
! C< Iciymi calbhna e)
2N&CO, + H,50, —— Na,SO, +2C0O, T+ 2H,0
(Sodium Bicarbonate)
(m)Reactlon with Bases:
Acids react with bases (oxides and hydroxides of metal and ammonium hydroxide) to
form salts and water. This process is called neutralization.

NaOH(aq) + HCI(aq) ——> NaCl,_, + HZO(,)
CuO(aq) + HZSO4(aq) — CuSO4(aq) +HZO(,)

(iv)Reaction with Sulphites and Bisulphites: (Test Yourself 10.2 q ii)
Acids react with sulphites and bisulphites to form salts with liberation of sulphur dioxide
gas.

(ag)

CaSO0;ag) + 2HClg) —> CaClyag) + SOy T +H, 00
(Calcium Sulphite)
NaHSO;q) + HCliag) — NaCleg) + SOy T + HyOq)
(Sodium Bisulphite)
(v) Reaction with Sulphides:
Acids react with metal sulphides to liberate hydrogen sulphide gas.
FeSqq) + HySOyaq — FeSOyaq) + HyS¢) T

Q.2  Write down uses of acids. Give some naturally occuring acids and their sources.

Ans:

(Knowledge Base)(Do you know Pg. # 29) (FSD 2016 G-I, BWP 2016 G-I, GRW 2017)

USES OF ACIDS
Following are the uses of some important acids:
Sulphuric Acid (H,SO4): (Test Yourself 10.2 q iii) - ¢ \
It is used to manufacture fertilizers, ammonium sulphste Ca'C,JU n oune phtw" L
explosives, paints, dyes, drugs. It is< "Iso us“d As-a dlen U’Ofylﬁ in' dd al')ra(‘-"‘ Haateries.
Nitric Acid (HNO3): \
It is used in manufacturmg ot fi: rtalwe. amn 0ol un. nltrus), explo“ves paints, drugs and
etching Gesigns-oi cOnDeT oldte\

Hydrocitigrid Aci di(Han: |
It is used foil cieaning mesats, tannlng and in printing industries.

..',Iéaz_zgls_gud {C¢iHsCOOH):

it/ is-used in preservation of food.

Acetic Acid (CH;COOH):

It is used in food preservation & flavouring of food. It is also used to treat stings of
wasps.
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ME NATURAL ACIDS AND THEIR RCE
Naturally accruing acid

Sr. No. Acid Sauirte

(i) | Citric acid ~ | Citrsfritsii.e., lentn, drande— |
(i) | Lactic acid | = Sotnmitk VL T

(i) — Formicazsid| \/ /11 L_Sﬁﬁ,_o? Leesand ants
(i Buazic acio, | ~-Rancid butter
) | CFartaric aicd L Tamarind, grapes, apples

o] viy | Mbleicracid Apples

[ O )T | Uric acid Urine
| | (viii) | Stearic acid Fats

10.1.4 GENERAL PROPERTIES OF ACIDS
SHORT QUESTIONS
Q.1 What are mineral acids? (Knowledge Base)
(Do you know Pg. # 28)(GRW 2015)

OR

Write down the names and formulae of three mineral acids.
(GRW 2015, DGK 2017, RWP 2017)

Ans: MINERAL ACIDS
Definitions:
“Acids having inorganic origin are called mineral acids”.
Examples:

e Hydrochloric acid (HCI)

e Sulphuric acid (H,SO,)

e Nitric acid (HNO;)
Q.2 How do acids react with metals? (Application Base) (LHR 2014)
Ans: REACTION BETWEEN ACIDS AND METALS

Acids react explosively with metals like sodium, potassium and calcium. However, dilute

acids (HCI, H,SO,) react moderately with reactive metals like, Mg, Zn, Fe and Al to form v -

respective salts and evolve hydrogen gas. —
20+ H,S0, ) —> ZRE0,+ Hyy N |

2Al ,+ €HEL _J—) ZAICH, +3l-zg)
Q.3  Write dr)\m uses of h,“'“o hioric gcig (h_l_r\ovv_lt.'ige B5ase)
DARY s VR (GRW 2013) (DGK 2017, RWP 2017)
Ans: BIRY JSES.CE HYDROCHLORIC ACID
o tis Usec; WL -
.. J'I' S INL Gor cleaning metals

e For tanning
e In printing industries.
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Q.4 Write down sources of Maleic acid and Stearic acid. (Knowledge Base)

Ans: SOURCES OF ACIDS
Following are the sources of acids:

1%,

e Maleic acid : Appqe!
e Stearicacid : fats Y
Q.5  Write satiices of Citric ‘acig and lagtic acid. (Knowledge Base) (LHR 2014,2015)
Ans: \ | “5OURCES OF ACIDS
r <l <ources )f citeic acid and lactic acid are as follows:
o “Citric acid : Citrus fruits i.e. lemon, orange.
e Lactic acid : Sour milk.
Q.6  Give the uses of sulphuric acid. (Knowledge Base) (MTN 2016 G-I)
Ans: ES OF SULPHURIC ACID
Sulphuric acid (H2SOy) is used:
e To manufacture fertilizers, ammonium sulphate, calcium superphosphate, etc.
e To prepare explosives, paints, dyes, drugs.
e Asan electrolyte in lead storage batteries.
Q.7  Write down any two uses of acetic acid. (Knowledge Base) (SWL 2016 G-I)
Ans: USES OF ACETIC ACID
Acetic acid is used:
¢ In food preservation, flavouring of food.
e To treat stings of wasps.
Q.8  Give four uses of nitric acid. (Knowledge Base) (DGK 2016 G-I1)
Ans: USES OF NITRIC ACID
It is used:
e In manufacturing of fertilizer (ammonium nitrate)
e In the manutectueing of explosives,
e To prepare of paints and drugs
e For etching designs on copper plates.
Q.9  Write the name of acid present in (a) Vinegar (b) Ant sting. (Knowledge Base) (DGK 2016 G-1)
Ans: NAMES OF ACID ey
The names of acids present in vinegar ant sting are: P / Vi
e Vinegar : Acetic acid - NN Y e
e AntSting : Formicacid iR EA RN A

e o

1. Neuiralizatior: is veacticiiof: (U.B)
= [ MARAGHS i rmetals (B) Acids with sulphides
v | ((C)-Bases with acids (D) None of these
o Acid used for food preservation is: (K.B)
(A) Nitric acid (B) Benzoic acid
(C) Acetic acid (D) BothBand C
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3.

10.

11.

12.

13.

14.

Q.1

R
LT | "

i _(]c}?y/ 2014)

Maleic acid is found from: (K.B)

(A) Apples (B) Grapes

(C) Sour milk (D) Fats _ -
Acid reacts with metal sulphides to liberate: (U.R} W N
(A) Hydrogen gas . - (13} Carhon'dinxide

(C) Ammonia gas ' (L Hycrogen suisiids gas
Formule o1 acetic.actaiz; KB '

(A) CH£00H . —(B) CHO

(C) NaQH, | '\ ) ' (D) CH3OH

\Which cne is fourd in stings of bee’s and ants? (K.B)

i) Lericacid (B) Maleic acid

(C) Butyric acid (D) Formic acid

It is used to cure sting of wasps: (K.B)

(A) Acetic acid (B) Benzoic acid

(C) Nitric acid (D) Sulphuric acid

When acids react with carbonates and bicarbonates, which gas evolves out? (U.B)
(LHR 2013,14, GRW 2014, SWL 2017)

(A) H,S (B) COs

(C) CO, (D) Co

Uric acid is present in: (K.B) (FSD 2016 G-I, SGD 2016 G-1)
(A) Fats (B) Citrus fruits

(C) Apples (D) Urine

When Na reacts with HCI the salt produced is: (U.B)

(A) NaCl (B) NaOH

(C) H0 (D) NHs

Citric acid is found in: (K.B) (BWP 2017, FSD 2016 G-11)
(A) Urine (B) Fast

(C) Lemon (D) Sour milk

Acid present in sour milk is: (K.B) (DGK 2016 G-I, 17)
(A) Lactic acid (B) Formic acid

(C) Tartaric acid (D) Uric acid

Name the acid used in lead storage batteries: (K.B) (MTN 2017, SGD 2017)
(A) CH3COCH (B) HCI

(C) HNO; (D) H2SO,4 - ; )
Lactic acid is found in: (K.B) Tt 'G.‘{‘vv"_?m?. S\.\/."_ 207
(A) Citrus fruits _ [ \B) Sowr *1 K-, N ' - -

(DY Ap

T AT T —
Rone bksFions

Describe the ! .1em Col sroperties of bases. (Understanding + Application Base)

(C) Rancid butter
Q.

..-" )

= HEMICAL PROPERTIE F BASE
The chemical properties of bases are as follows:
(1) Reaction with Acids:

Bases react with acids to form salt and water. It is a neutralization reaction.

CHEMISTRY-10 59



Chapter-10 Acids, Bases and Salts

Q.2

Ans:

2KOH,,,) + H,50,,, —> K,SO0,,, + 2H,0,,

(1) Reaction with Ammonium Salts: ; '
Alkalies react with ammonium salts to libefatz ammes#id gas '
NH,Cl .+ NaOF, - KaC! i +NH, | T'+ H,D

(acy acy (ac) B 0
~({¥H,), 80,55+ QA (ORI} == Cas0ggg+ 2NHy T+ 2H,0,,

(ag) 4(aq)

4{aq) 4{aq) 3(9)
(iii) Prs Précrd"tdnor‘ Of Mydroxides{keaction with Heavy Metal Salts): (LHR 2013, 2020)

Alkalies| pi erlpl ats 'irsoluble hydroxides when added to solutions of salts of heavy
“rtla\s Suenh as copper, iron, zinc, lead and calcium.

u + a —> QU + Na
CuSO,, + 2NaOH,, Cu(OH),, + Na,SO

4(aq)

Blue ppt.

ZnCly, + 2NaOH,,;, ——> Zn(OH), + 2NaCl,
White ppt.

FeCl,,, + 3NaOH,, —— Fe(OH)3(S) + 3NaCl
Brown ppt.

Pb(NOS)Z(aq) + 2NaOH,, —> Pb(OH)Z(S) + 2NaNO,,,

White ppt.

CaCl,,,+ 2NaOH,, ——> Ca(OH)Z(S)+ 2NaCl
White ppt.

FeSO,,, + 2NaOH,, —> Fe(OH)Z(S) + Na,SO,,,

Dirty Green ppt.

Write down the uses of bases. (Knowledge Base)
(LHR 2013, 2015, 2017, 2018, 2020, GRW 2014, 2015, BWP 2017 MTN 2017, DGK 2017, SWL 2016 G-I)

USES OF BASES
Following are the uses of some important bases:
Sodium Hydroxide (NaOH): | -\ (AL
Itis used for manufacturing of soap. (7} BN [ (o o=
Calcium Hydroxide Ca(Gil),: - ' ' ' ' -

It is used for manufacturirg of b.eacmng th'el, .,oftenlm of hard water and
neutrcllzmg af‘l‘"!'u, z0il and |dk€b\Qe \c acm' rain,

Potassiiiny 5—_|\LUrcx de (;(()H)

_Itisgsed in alkaling batteries.
viaghesiust Aydroxide Mg(OH),: (LHR 2020)

itis used as a base to neutralize acidity in stomach. It is also used for the treatment of
bee’s stings.

Aluminium Hydroxide AI(OH)s:

It is used as foaming agent in fire extinguishers.
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Ammonium Hydroxide (NH,OH):

It is used to remove grease stains from clothes. (BW 200
10.1.5 GENERAL PRQPERTIES GPBASES| |\
SHORDQUES TIONS |
Q.1 What are the uses of magnesiun, nyd oriae? (Kriswlécge Base) - (BWP 2016 G-1)
Ans: | USES DEMAC Nl"IUI\ JNi-nYDROXIDE

Magnetiun: hmendo is usad
" »| /s a'hase < riettralize acidity in stomach
. e 'For the treatment of bee's stings
2.2 Write down four uses of bases. (Knowledge Base) (LHR 2013) (GRW 2014,2015, MTN 2017)

Ans: USES OF BASES
Bases are used for a number of purposes. The important uses of bases are:

e Potassium hydroxide is used in alkaline batteries and shaving creams.

e Magnesium hydroxide is used as a base to neutralize acidity in the stomach.

e Aluminum hydroxide is used as foaming agent in fire extinguishers.

e Ammonium Hydroxide (NH4OH) is used to remove grease stains from clothes.

10.1.5 GENERAL PROPERTIES OF BASES

MULTIPLE CHOICE QUESTIONS

1. Fe(OH)s is: (K.B)

(A) An acid (B) A base
(C) Asalt (D) A non-metallic oxide
2. It is used to treat bee’s sting: (K.B)
(A) Mg(OH), (B) Ca(OH),
(C) NaOH (D) KOH
3. Which is found in alkaline batteries? (K.B) (SWL 2016 G-11)
(A) Mg(OH). (B) KOH -
(C) NaOH (D) Ca(OH), A
4. Alkalies react with ammonium salts to li9elrate whici as? (K. B‘ [ ( O N0~
(A) Hydrogen \ )~ () Sulphyr, dipxidy -
(C) Carbon dioxide BYFAR' (C)\Alsiinonia '
5. Alkaliss bregin itdte |r“ol nle (P{\) A
(A) Oxides! 1 ' (B) Hydroxides
(2)Folvanis, || L (D) Salts
el A “W'n b is-ased as foaming agent in fire extinguishers. (K.B)
J RV A) Aluminium Hydroxide (B) Ammonium Hydroxide
(C) Potassium Hydroxide (D) Sodium Hydroxide
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Ans:

Ans:

Ans:

[

Ans:

AnsS:

10.2 TEST YOURSELF .

When acids react with carbonates and bicarbonates, which gas e\'“l ves out?
(Understanding + Application Base)
Answer given on Page # 56 :
Which types of salts procitge SO-as on.reectirig with acids? (Un, Jerstandlng +
Application.Base)
Answer giv2n'on-Rdge # 5¢
Give the uses ¢f sulphuric acid.: (k& .uvvledge Base)
Ansviar given on\Page # 55
\Mite dewn-tiie colours of the precipitates formed by reaction of aqueous caustic
sbaa with solutions of copper, zinc and ferric salts. (Knowledge Base)

LOURS OF PRECIPITATE
When caustic soda (NaOH) reacts with copper salt, it gives blue precipitate of cupric
hydroxide.

CuSO, +2NaOH ——>Cu(OH),+Na,SO,

(Blue ppt.)
When caustic soda (NaOH) reacts with zinc salt, it gives white precipitate of zinc

hydroxide.
ZnCl,+2NaOH,,, —Zn(OH), +2NaCl _,

(White ppt.)
When caustic soda (NaOH) reacts with ferric salt, it gives brown precipitate of ferric
hydroxide.

FeCly,, *3NaOH ,,, ——> Fe(OH)3(S) +3NaCl

(Brown ppt.)
Name an alkali used in alkaline batteries. (Knowledge Base)
ALKALI USED IN ALKALINE BATTERIES
Potassium hydroxide (KOH) is an alkali used in alkaline batteries.

Science, Technology and Society (STOMACH ACIDITY)

Q.1

Ans:

LONG QUESTION

Write a detailed note on stomach acidity. (Knowledge Base) sl
(Science, TEChnOk‘gy And SOuety Pd 1 1)
STOMACHASIDITY "\ 4] | :

Definition: . I R
“Sometimes stomach proa udes ta5 Tuch acidl it “au~es anna(h aC|d|ty also called
hyperacid; [y ' '

Compuzi*inn cf&om'—uh SaCH éfbﬂ
Stomacl) sziretes chy emlw A5 a regular way to digest food. These chemicals mainly

o Consist of hyiesciioric acid along with other salts.

_ﬁ’ronecuon of Stomach from HCI:
Although hydrochloric acid is highly corrosive, but stomach is protected from its effect
because it is lined with cells that produce a base. The base neutralizes stomach acid.
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Functions of Acid:
e The important function of this acid is to breakdown chemical haiids, of foads i
the digestion process. Thus big molecules of food are-cenvared into srall gnes:
e Italso Kills the harmful baciesia of cen ‘rfonds and drinks,
Symptoms of Hyperacidity ) '
e _Ceviing burningsansation/thiovchcut'the gastic mtestlnal tract.
e Tne feelings of burning.senzatiori 'sometimes extend towards the chest that is
Galied hearr burping!
Peventinn ctHyperacidity:
Tne best prevention from hyperacidity is as follows:

Avoiding over eating and staying away from the fatty acids and spicy foods.

Simple and regular eating.

Remaining in an upright position for 45 minutes after taking a meal

Keeping the head elevated while sleeping.

Science, Technology and Society (STOMACH ACIDITY)

SHORT QUESTIONS

Q.1 How we can prevent hyperacidity? (Knowledge Base) (SWL 2017)
Ans: PREVENTION OF HYPERACIDITY
Hyperacidity can be prevented:
e Avoiding over eating and staying away from the fatty acids and spicy foods.
e Simple and regular eating.
e Remaining in an upright position for 45 minutes after taking a meal
e Keeping the head elevated while sleeping.

Q.2  What is hyperacidity? (Knowledge Base) (DGK 2017)
Ans: HYPERACIDITY
Definition:
“Sometimes stomach produces too much acid. It causes stomach acidity also called
hyperacidity. ”

Symptoms of Hyperacidity:
e Feeling burning sensation throughottt-the gastro intesiin cl i ax.t _
e The feelings of burnlng ccn pation scmeun es, =x1°rd towams \the-{iest that IS
called heart burniny. \ \
Q.3  Descrihe % process stetehing in ar* and n(,mtr\' <Knowledge Base)

AN ) .~ (Science, Technology and Society Pg. # 32)
Ans: \ 1 rL_-EING N ART AND INDUSTRY

Therjrotess of e“rcl ino-origlass is carried out by using a wax stencil.

S seercil s placed on areas of glass or mirror that are to be saved from acid.

Method of Etching:
Stencil is placed on the areas of glass or mirror. The glass or mirror is dipped into
hydrofluoric acid. The acid dissolves the exposed part of the glass thus ething it.
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Q.1

Ans:

\ '.I i K. =

Drawback:
This process has been very dangerous because the acid would damage the skin i
tissues of artist’s body. -

Advantage:
Athough it is dangerous tc deal vt ¢écid, y=t LchmJ cone\with acgid is very attractive as

comparad fousing other chumlua's \ 5
wa ociety (STOMACH ACIDITY)

__scieniditachn
A IMULTIPLE CHOICE QUESTIONS

Iti¢ ugea-r etching designs on copper plates: (K.B) (LHR 2013)
{A) Sulphuric acid (B) Acetic acid

(C) Hydrochloric acid (D) Nitric acid

In etching process, the glass or mirror is dipped into: (K.B)

(A) Hydrochloric acid (B) Sulphuric acid

(C) Nitric acid (D) Hydrofluoric acid

Stomach acidity is also called: (K.B)

(A) Acidity (B) Basicity

(C) Hyperacidity (D) Hypoacidity

LONG QUESTIONS

What is autoionization of water? How it is used to establish the pH of water?
(Knowledge + Understanding +Application Base) (Ex-Q.3)
OR

Write a note on pH scale.
pH SCALE
Definition:
“A logarithmic scale which is used to determine the pH of a solution is called pH scale .
pH is the negative logarithm of molar concentration of the hydrogen ions .
Basis of pH Scale:
Concentration of hydrogen ions [H'] in pure water is the basis for pH scale.

pH:
“pH is the negative logarithm of molar concentration of the hydrogen |r" IS

pH = -log [H']
Autoionization or Self lonization;_. Al alh ¢ -

“Water is a weak electrolyzg becauce it toirizes) very sI ohtiy | nt) I ng ina process called
aut0|on|zat|on or self ionizatipny:
H o }'ﬁj@ N H + OH"
Thegqu Ilerum ex DIeSSIGIT of this reaction may be written as.
[H*][OH"]
[H,0]
As concentration of water (H,O) is almost constant the above equation may be written as,
K. [HO] = [H'][OH]
A new equilibrium constant known as ionic product constant of water 'K, is used instead

..-"
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of product of equilibrium constant and [H,O]. Therefore,

Kv= [H]OH]= 1.0x10™at25°C (7
As we know, one molecule of water produces one H ism.and “ene GH ibn .o
dissociation. Therefore, WM« —

= [Oi‘-l_j \pri=: \HT Y \HY JloH |
['i 12 [ (1 Oy 1._:)-14')1/'4 o
Taking squarn 0ot on pth ides _—
_ ) = Tox 107 M at25°C
Thus|in pure water| |
[ BN A [H] = 1.0x107 M
' [OH] = 1.0x10"M

Conversmn of Figures With Negative Exponents into Positive:

As it is difficult to deal with such small figures having negative exponents, so it is
convenient to convert these figures into a positive using a numerical system. It is taking
the common (base-10) logarithm of the figure and multiplying it with —1.

Meaning of ‘p’:

p’ before a symbol means’ negative logarithm of the symbol. So ‘p’ before H means
negative logarithm of H”.

Therefore, pH is the negative logarithm of molar concentration of the hydrogen ions.
That is,

pH = —log [H]
Range of pH Scale:
With reference to above equation, a scale develops according to the molar concentration
of H" ions that is called pH scale. It ranges from 0 to 14.
To Prove That pH + pOH = 14:
According to this scale, pH of water is calculated as:
pH = —log [H]
pH = —log (1.0x107) =7

Similarly,
pOH —log [OH]
pOH = —log (1.0x107) =7
pH value normally varies from 0 to 14.
Therefore:
The sum of pH and pOH of the solution is always 14 at 250~

pH [o[1]2]3 4|5\6 3 J_Jrlbpl 2l15 14
POH |14 |13 |12 21 [ 2079 | ra 210
Identificaiicn of Acigds and E*asr 'Sy tH- Qralr\

pH scale-zan b Used 10\iazntify. thia naflire-of solutions as acid and base. A solution of a
compotng, of i T ar pC)H 7 i CU.|S|dered a neutral solution. Solutions of pH less than 7
are geidic énd marvtﬂsn 7 are basic.

(] DNC1SOrS

5 pH ‘of a neutral solution is always 7.

e Acidic solutions have pH less than 7.

e Basic solutions have pH value greater than 7.

e pH and pOH values range from 0 to 14.

CHEMISTRY-10 65



Chapter-10

Acids, Bases and Salts

Y]

HO] pH [OHT  pOH
/\ 1x10™ 140 1x10° O.”—| )
107 1301 K100} (1)
c% FRI0° 420 x| 20
'(:| Basle 4 T 100 M40 Mee0T 30
g AT 1000 1x10T 40
» 1x10° 90 1x10° 50
1x10" 80 1x10° 60
— | NEUTRAL 1x 10" 7.0 1x107 70
1x10° 80 1x10° 80
o 1x10° 50 1x10° 90
3 1x10° 40 1x107 100
ol [ACDIC1x10° 30 1x10" 110
2 1x10° 20 1x10" 120
1x 10" 1.0 1x10® 130
\/ o 4x10° 00 1x10™ 140
Figure: pH Scale Showing Relation Among [H*] and pH
and pOH Scale Showing Relation Among [OHT] and pOH

10.2 pH SCALE
SHORT QUESTIONS

(GRW 2017, SWL 2016 G-II, 17)

Q.1

Ans:

Q.2

Ans:

What are uses of pH? (Knowledge Base)

USES OF pH
pH is used to:

e Determine acidic or basic nature of a solution.
e Produce medicines, culture at a microbiological particular concentratlon of H*

ion.

e Prepare solutions of requwed concnntratlons nerc:':o‘ry f,)r cer Lé|n bnmg*cm

reactions. -

What is pH scale? Give piof pur’*Wc ier. (F’ 0! 'V| edye Base

. / pBLCALE|
Deflnmm Vol g

e

. (RWP 2016 G-11, 17)

“A Iogc rnh’m SC! 1I1 W 'h chiIs LSt tu determine the pH of a solution is called pH scale .
“okiis tne' nﬂgauvv lagarithm of molar concentration of the hydrogen ions ”

k 381 0i pt Scale:

Concentration of hydrogen ions [H*] in pure water is the basis for the pH scale.

pH of pure water:
pH of pure water is 7.
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10.2 pH SCALE
MULTIPLE CHOICE QUESTIO

1. Concentration of in pure watziis the basis for p:"SL AAle. Ky .:)
(A) Hydrogen ion . - (13) Spdiuin ion
(C) Potassium ion ' (D) Hcroxidelion
2. Water;is: , WA, '
(A) Wezikelectrolyis _ Tyl " (B) Strong electrolyte
(C) Nori-eigztroiyt | ) (D) None of these
2 \Water icnizes-sligntly into ions in a process called: (K.B)
; (N neutralization (B) Auto ionization
(C) Self ionization (D)BothB&C
4. “K,” is known as: (K.B)
(A) Equilibrium constant (B) lonic product constant
(C) Specific rate constant (D) All of these
5. The negative logarithm of molar concentration of hydrogen ions is: (K.B)
(A) pOH (B)p
(C)pH (D) None of these
6. The range of pH scale is from: (K.B)
(A) 10-14 (B) 1-14
(C) 0-14 (D) 14-0
7. The sum of pH and pOH is always: (K.B) (LHR 2014, GRW 2014, DGK 2016 G-11)
(A) 14 at 26°C (B) 14 at 25°C
(C)13at25°C (D) 7at25°C
8. A solution of a compound of pH 7 or pOH 7 is considered a/an: (U.B)
(A) Basic solution (B) Neutral solution
(C) Acidic solution (D) None of these
9. Solution of pH less than is acidic. (K.B) (RWP 2016 G-I)
A7 (B) 14
(©)6 (D)9
10.  Solution of pH more than 7 is: (K.B)
(A) Acidic (B) Neutral ]
(C) Basic ~(D) Strong aeidic s N | -
11. pH= (K.B) h P
(A) ~log[OH ] \ A0\ () tos [
(C)logfHiTh = W .<DJ BetiB&C
12. A solusr, of | plds =11 hai j__\ i “times higher concentration of H* than a
solutior, of pH = 4: (UIE)L
(M) 14 times| (B) 100 times
y ﬁ(:) 10 umes (D) 20 times
13 pH of a neutral solution is always: (K.B) (MTN 2017, SWL 2017)
(A) 14 (B)O
©7 (D) 1
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10.2.1 INDICATORS .

Q.1

Ans:

LONG QUESTIONS L

Write a detailed note on the follawing! (}« nowledge + londgrsta 2l ing 2ase )
(L HR 2015, SGD 2014)

b. I\Aeasu .rrﬂg niH o1 a snlutior.
& IO A "“Ol’_b

a. Indicators

Definitzone:
“The sub)lar ces\ virhich .nulcate the completion of a chemical reaction due to
change in celeui-are called indicators .
Pre¢perties of Indicators:
Indicators are the organic compounds. They have different colours in acidic and alkaline solutions.
Importance:
Indicators help in determining the acidic, basic and neutral nature of solutions.
Types of Indicators:
There are different types of indicators. Some of the indicators are given below:
(i) Litmus
(ii) Phenolphthalein
(iii)Methyl orange
(i) Litmus:
e Blue litmus turns red in acidic solution.
e Red litmus turns blue in alkaline solution.
(i) Phenolphthalein:
It is colourless in strongly acidic solution.
It is red in strongly alkaline solution.
It changes colour at pH about 9.
Phenolphthalein is colourless in solution with pH less than 9.
If the pH is above 9 then it gives pink colour.
(iii) Methyl Orange:
e |t gives red colour at pH <4.
e It gives yellow colour from pH >4. —_ N -
So, each indicator has a specific colour in acidic medlur.‘. A 'nleh,ct'iéng_és ot a ‘specHic

pH to another colour in basic medium. L B
z - h-..a_ : A — ——*—'*—"_".__1'-'
[ drANGES | B¢ J ) i
- LITNS REE Blue
3 1 I’;'lﬂ'ﬂ.\LI’Hl"lllALliIN Colourless Red
AU ‘ I B
__ pH 0 1 2 3 456 7 8 91011121314

Figure: Colours of Indicators at Different pH Solutions
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A few commonly used indicators in titrations are given in table 10.3.
Table: 10.3 Few Important Indicators T

Indicator LM \ Ea l,!r )
; N4 . aWSqutlon
Methyl orange - ‘ _\Red /0 ‘ VA A T [ 57 Yellow
Litmus L\ | L7 | Red L A Blue
Pheno_lp_hﬂalin_w___j_t____ - Colcuiless ‘ 9 Red

[ I = " b. MEASURING pH OF A SOLUTION

- () unlversal Indlcator (pH indicator):

' “The mixture of indicators which gives different colours at different pH values is called
universal indicator or pH indicator .
It is used to measure the pH of a solution.
Procedure:
The pH of solution can be measured by dipping a piece of Universal Indicator paper in
the solution. The pH is then found by comparing the colour obtained with a colour chart.

NN &

1 2 3 4 5 6 7 8 9 10 11 12 13 14
(if) The pH Meter:
“A pH meter is an instrument which is used to measure the pH of a solution ”.
Construction:
It consists of a pH electrode connected to a meter.
Procedure:
The electrode is dipped into the solution and the meter shows the pH either on a scale or
digitally.
Comparison with Universal Indicator:

It is much more reliable and accurate method of measurmg pH thai l-mwersal Iy mlcahr':_ W

paper, though the latter is often more conv¢n nient._ | SRS -:j '-"}._; . p—

—

Figure: p Meter
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NUMERICAL EXAMPLE

PROBLEM 10.2/(S§:57:%:))

A solution of hydrochloric acid is 0. 01M.
What is its pH value?

Solution:
Given Data:
Molarity of !4&, Soluties-="0.03 1
To Find:
~ pHot sclution = ?
Ca'_“l_J-_t__( ns: |
Hydrachicric,acid isa strong acid so it ionizes
| ':.onnplcte y that is:
HCI —)H+ CI‘

So, its solutlon also contalns 0.01M HYions,
i.e. 102 M.
pH = -Iog[H*}
By putting the values of H"ions in the above
equation
pH = -log10”
pH=2 '
Result:
| Thus, pH of H,SO, solution is 2. |

PROBLEM 10.3[(S8:37:N:)!
Find out the pH and pOH of 0.001M
solution of KOH.
Solution:
Given Data:
Molarity of KOH solution = 0.001 M
To Find:
pH of solution = ?
pOH of solution = ?
Calculations:
Potassium hydroxide solution is a strong base.
It ionizes completely such that one mole of

KOH gives one mole of OH" ions.

KOH, )——>K(+ ,*OH, ) _

ThereforeJO 001 Mor 10°M YUAR
[OH_I= 107 " S N

pOH = —l0g107" = 3 '

=148\

il

pOH =3

Result y
L Thus pH and DOH o Jiver sc._utF are i
)

a3 Kespectively.

'Mm B+AE)

Find the pH of 0.01M sulphuric acid.
Solution:

Given Data:

Sulphuric acid is a strong dibasic acid. It
ionizes completely and its one mole produces
2 moles of hydrogen ions as presented in
equation.

H, SO, ——2H* +S0O%
2 Yeq) (aa) 4
Therefore; 0.01M sulphuric acid will
produce 2x0.01M hydrogen ions.
To Find:
pH of solution = ?
Calculations:
Hence hydrogen ions concentration
is:
[H"] =2x10°M
pH = -log(2x10?)
=- (log2+log107)
= - log2-log10™
Where, (-log?10=2)
Thus

pH —-Iogz+2
—’?1099 "
e<u|t RIRR= '

f, | Firuspi of given solutlon is1.7.
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1.

10.2.1 INDICATORS
SHORT QUESTIONS

What are indicators? Write names of of any two irdicators: \KI HW Iedoe Buge)
(DGK2047, ILHIK-2015, RWP 2017)

Answer given on Page # 6¢
What arg uriiversatindicators?4{Khonmedge Base)”
Answergiven'on Fage# 69
Whzt ave (le alreas of waik for analytical chemists? (Knowledge Base)

; (Science and Technology Page#38)

ANALYTICAL CHEMISTS
Analytical chemist examines substances qualitatively and quantitatively.
Areas of work:
e They identify substances and evaluate their properties.

e They have a wide area for working ranging from basic research in laboratories to
analytical research in industries.

e They work in almost all industries including manufacturing, pharmaceuticals,
healthcare, forensics and public protection where they test air, water, industrial
waste, drugs and food to make sure they are safe.

e They ensure the quality of the products in industry.
10.2.1 INDICATORS

MULTIPLE CHOICE QUESTIONS

Indicators are: (K.B)

(A) Inorganic compounds (B) Hydrocarbons
(C) Organic compounds (D) Salts
in acidic or basic solution indicators have colour: (K.B)
(A) Same (B) Different
(C) Light (D) Green
It is a common indicator: (K.B)
(A) Litmus (B) pH meter
(C) pH scale (D) Both Aand B _ \
In strong acidic solution litmus is: (K. B) . T (RCE K251 BWP 4016635
(A) Blue I (B) Nogimal ~— N A
(C) Red _/ (D3 Crangz!, & 4 4 -
In strong alkaline solutlon I tn iustis: (K. 3) / ' Lt (SGD 2016 G-II)
(A)Rea~ | | L (B Blae
(C) Yeitgw, ) \ ' (D) Orange
Colour pf{Fhertolpti th alm T acidic solution is: (K.B)
: (A\ Fled 1\ ) (B) Blue
G eow (D) Colorless
In alkaline solution methyl orange is: (K.B)
(A) Red (B) Blue
(C) Yellow (D) Orange
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8.

10.

11.

12.

13.

14.

15.

Ans:

At which pH methyl orange changes color?

(A) 7 (B) 14

©)9 (D) 4 _ -
At which pH phenolphthalein changes caicr? (K.Bj W N[
A7 . - (Bh 4

©)9 ' (.0

pH metericcnsists of:(K.E) _ AR :

(A) ph-giettrode _ ~(B) Positive electrode

(C) Negatuv2 elgctiorle ) ' (D) None of these

ltid muth'more réliaole and accurate method of measuring pH: (K.B)
A Uniyersal indicator (B) pH meter

(C) pH scale (D) Litmus

A solution of HCl is 0.001 M, what is its pH value? (U.B)

(A)3 (B) 12

(©)2 (D) 14

What is pOH value of 0.001 M solution of KOH? (U.B)

(A) 14 (B) 13

©)11 (D)3

What is pH value of 0.01 M sulphuric acid? (U.B)

(A) 7.1 (B) 1.7

©10 (D) 0.3

lonic product constant depends on: (K.B)

(A) Temperature (B) Pressure

(C) Both (D) None of these

10.3 TEST YOURSELF
Why pure water is not a strong electrolyte? (Understanding Base)
(SGD 2016 G-11, RWP 2016 G-1)
PURE WATER ASELECTROLYTE

Pure water is not a strong electrolyte because it ionizes very slightly into ions in a process
called auto-ionization or self ionization.

H,Of [fif) H*+OH"
The concentration of ions is very small i.e.
[H ] |c_,H7—1 CX1C7 |/|

HCI and 330, are streing acias. \/\/'rmc thziv SL'L.TJOFa are eqwmolar they have different
pH vaiues ‘as! carclated ir prcﬁlém\ 10 z-2rd"10.4. Why they have different pH values?
(Under taﬂnw E;at e) )

' QH VALUES OF HCI AND H,S0O,

| !:Z]L. molar solutions of HCI and H,SO, have different pH values because when HCI

ionized it produces one H* ion, it is monobasic acid.
While H,S0; is dibasic acid it produces two H" ions.

HCIH lgih HT+CI
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Ans:

Ans:

H,SO, bl 2H*+S07

pH of HCI = — log [H"]

pH of H,SO4\ ="~ log 127<'H]
Why ionic-product constant of weter is temperdture Cegendent? |
\ (Understanding Base)
TONIG-PROBUCTLC OsTANT OF WATER

K, is tht ibric\protiuct sinstant of water.
L ey e T i T -14 o
= [OH |=1.0x10" at 25°C

Temperature dependence:

It is temperature dependent because it increases with the rise of temperature and vice
Versa.

Differentiate between “p” and “pH”. (Understanding Base)
DIFFERENTIATION
The difference between “p” and “pH” is as follows:

S T

“p” before the symbol means negatlve pH is the negative logarithm of molar
logarlthm of the symbol. So ‘p’ before | concentration of the hydrogen ions.
H means negative logarithm of pH = —log [H']

H* (hydrogen ion).

10.3 SALTS

Q.1

AnNs:

10.3.1 PREPARATION OF SALTS

LONG QUESTIONS

What are the salts? Write down characteristic properties of salt. (Knowledge +

Understanding Base) (Ex-Q.4)
(GRW 2013, BWP 2017 DGK 2017, RWP 2017)

ALT
Definition: — ey (U
“Salts are ionic compounds general.y formpri oy the, 'w_'au:r‘ili-ze:t_ior. o an
acid with a base ”. ' T
Composmon of Salts: )
- "Ibl(a'_) + «ia )Hlaq, s NCCI(aq) + H20(|)

Salts arg Hldt‘ ip of phsitive, icns.(fztons) and negative ions (anions).
Basic Radidal) | .

_—

a l.\ catiol it metallic ion derived from a base, therefore, it is called basic radical .

Acid Radical:
“An anion is non-metallic ion derived from acid, therefore, it is called acid radical ”.
Salts are named from the name of the metal and the respective acid. (SGD 2017)
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Q.2

Ans:

Nomenclature:
A salt gets its name from the name of the metal and the acid as shown in-tiie-followiia:

| Metal ] Add 4\ ] Salliane Lo

e Sodium (Na) Hydrachloriz acid HICN| v Joditm Chalbride.(hiaCl)

e Potassium (K) \| NitrisAcid tHNOs) Potessiint nitrate (KNO3)

o Zinz(Zn) sufphuric deid (inpSE4) Zinc sulsnate (ZnSOy)

e (Chicium {Ca Pirnsphor_ic aCid{H3POy) CaIC|um phosphate

R 'Siwer (Ag\ | Agefic-aeid (CH3COOH) | Caz(POy).
_________ | Silver acetate (CH3;COOAQ)

Chareslarisic Propertles of Salts: (DGK 2016 G-1)
Tne characteristic properties of salts are as follows:
lonic Compounds:
Salts are ionic compounds found in crystalline form.
Melting and Boiling Points:
They have high melting and boiling points.
Water of Crystallization:
Most of the salts contain water of crystallization which is responsible for the shape of
the crystals. The number of molecules of water is specific for each salt and they are
written with the chemical formula of a salt.
Example:
Copper sulphate CuSO,4.5H,0; Calcium sulphate CaSO,4.2H,0
(Gypsum)
Neutral Compound: (Test Yourself 10.4 g iii)
Salts are neutral compounds. Although, they do not compose of equal number of
positive and negative ions, but have equal number of positive and negative charges.

NaCl——>Na"+ClI
CaCl, ——>Ca* +2CI

Explain with examples that how soluble salts are prepared? Describe preparation of

insoluble salts as well. (Understanding Base + Application Base)
(Ex-Q.5) (SGD 2014, LHR 2021)

PREPARATION OF SOLUBLE SALT o )
Salts may be water soluble or insoluble. The methods uspd Tor. *he o euara[mn of salts;are
based on their solubility in water. - ' A BN ]
General Methods for thé, Pre g‘lat_n_r*_of_‘@t_._ IRBEE
There are Tive general “"ntmh forithi promrc,tnn E-saits. Four methods make soluble
salts but sire [nnpafes nsoiuble ﬁaﬁs\
0] Er_egam o of) c'Jlul:Ie \Saks:
>clul;le salte ale oiter prepared in water. Therefore, they are recovered by evaporation
Ut'SryStaiiization.
(a) By the Reaction of an Acid and a Metal (Direct Displacement Method):
This is direct displacement method in which hydrogen ion of acid is replaced by a
reactive metal such as calcium, magnesium, zinc and iron

CHEMISTRY-10 74



Chapter-10 Acids, Bases and Salts

Examples:
Acid + Metal —— Salt + Hydrogen gas
HCl,,
(b) By the Reaction of Aif £cid A& a/Base (Mettralizatior, Method):

It is a neuyaiization reaction in'wiich aeidiand naseréact to produce a salt and water.
Exampie: '

1%,

+ Mg,x — MgCI?(a o :-iz(r)

Acid + Base —— Salt + Water

HCl ., + NaOH,,, > NaCl,,+ H,0,

(c) By the Reaction of an Acid and Metallic Oxide:
Mostly the insoluble metallic oxides react with dilute acids to form salt and water.

Acid + Metallic oxide —— Salt + water

H,SO, g + CUO,, —> CuSO,,, + H,O

(aq) 4(aq) (aq)
(d) By the Reaction of an Acid and a Carbonate:

Dilute acids react with metallic carbonates to produce salts, water and carbon dioxide gas.

2HNO,,, + Na,CO syt H20+ CO, Ty

3(a0) —— NaNO

(if) Preparation of Insoluble Salts:

In this method, usually solutions of soluble salts are mixed. During the reaction
exchange of ionic radicals (i.e., metallic radicals exchange with acidic radicals) takes
place to produce two new salts. One of the salts is insoluble and the other is soluble.
The insoluble salt precipitates (solidify in solution).

AgNO,,, + NaCl,, ——> AgCl + NaNO
Na,CO,,,+ CuSO,,, —> Na,SO

3(aq)

3(a0)

+ CUCO,,

3(a0) 4(a0)

m . e
o — L1
|

Q.1

ANS:

SHORT QUESTIONS

Write names of any two methods for the' proom auon of .alts (< 10 1903 Esase)

(LHR 2014)
. Fi E.":LFAE Q\I_L ____§ .
Two imp') 'ta 1t methods Tarithe prepareti or. uf siltsare as follows:
o Sirect isglacemen; mefh'w
= Ieutratization me*hua
f, (] » nplﬂta arg-palance the equation. (Understanding Base) (LHR 2013)

Al+HCl——
COMPLETE AND BALANCED EQUATION

2AI +6HC| ——>2AICI +3H2(g)
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10.3 SALTS .

10.
11.
12.
13.
14

g5,

MULTIPLE CHOICE QUESTIONSHEE

Salts are: (K.B)

(A) Organic compounds : - (B horganic tompounds
(C) lonic compounds (C)\Pelar comr:otinds
A catigivisz geriveg-fiomnis (KiB)< . '
(A) Aci# _ : ~(B) Base
(C) Moecile . ' ' (D) Compound
Witz Ilic, o |1e ar2:(K.B)
1) Epesng (B) Acids
w) Salts (D) Organic compounds
An anion is derived from: (K.B)
(A) Acid (B) Base
(C) Molecule (D) All of these
When K reacts with HCI the salt produced is: (K.B)
(A) KCI (B) NaOH
(C) H0 (D) NHs
Salts have: (K.B)
(A) High M.P and low B.P (B) High M.P and B.P
(C) Low M.P and low B.P (D) Low M.P and high B.P
Copper sulphate has water of crystallization: (K.B)
(A)5 (B) 2
(©)6 (D) 24
Calcium sulphate has water of crystallization: (K.B)
(A)5 (B) 2
(©)6 (D) 24
Salts may be: (K.B)
(A) Water soluble (B) Water insoluble
(C) Both Aand B (D) None of these
Reaction of acid and a metal is called reaction: (K.B)
(A) Partial displacement (B) Direct displacement
(C) Incomplete displacement (D) All of these
Mostly soluble metallic oxides form salt and water when they are treated with: (K. B)
(A) Dilute acids (B) Concentrated acids :
(C) Dilute bases (D) None of these<—, | ™ L
In preparation of insoluble salts which are'mixed?{F.B)- "\~ % | [ & 10
(A) Insoluble salts \ (B! Solubigisalts, | '
(C) Insoluble and soluble salis 700 [ (D) Nare ¢fithese
When Mg ¢ acts withi mCl the salt produséd §s=(4.B)
(A) Mg,(‘no e T K _ ~(B) NaOH
(C) HaG 0 L™ (D) NHs
Seluhle zaits are. racavered by (K.B)
A -ﬁ/a) E:viaparation (B) Crystallization
) Both ‘A’ and ‘B’ (D) Boiling
There are general methods for preparation of salts. (K.B)
(A)5 (B) 4
©)3 (D) 2
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Ans:

Ans:

Ans:

Ans:

Ans:

10.4 TEST YOURSELF .

How the salts are named? (Understanding Base)

1%,

NOMENCILATUREOF SALTS

A salt gets its name from the-names of the me taI enc thie ecid fromiwt: 'cr they-dre made of.
ExamQIe }

i’i‘l\ﬂ\lﬂ

Sogium (INn) Hlyarochloric acid (HCI) | Sodium chloride (NaCl)
! [y LSRR (K) Nltrlc acid (HNO3) Potassium nitrate (KNO3)
Name the salts which are formed when Zn metal reacts with following acids.

(Understanding Base)
(A) Nitric acid (B) Phosphoric acid (C) Acetic acid
NAMES OF SALTS
Zn + nitricacid —— Zinc nitrate

Zn + phosphoric acid —— Zinc phosphate

Zinc +acetic acid —— Zinc acetate

How will you justify salts are neutral compounds? (Understanding Base)

Answer given on page 74.

How many water of crystallization are present in CuSO,.5H,0 and CaSO,. 2H,0?
(Understanding Base)

WATER OF CRYSTALLIZATION

In CuSO,4.5H,0, there are 5 water molecules and in CuSO4.2H,0 there are 2 water

molecules attached with CuSO,4 and CaSQ,, respectively as water of crystallization.

Name the type of reaction that takes place between an acid and a metal. Which gas

would evolve in the reaction? Explain with an example. (Understanding Base)

REACTION BETWEEN ACID AND METAL ¢ '

When acid reacts with metal, salt and hydr%,an gas are 5 uduurj "fw rypf 01 rfa:im is

called direct displacement F“’-lCtIOh » -

Representation: Y, 1IRER

Ve 5__Ap’nl .\/I.é_aal\—: —> Sali’¥ "H))d.rogen gas

Gas Evolved: |

W LELES erdubed due to reaction between acid and metal will be hydrogen gas.

._xamgle.

2HCl,+ Mg > MgCly+ Hy T
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10.3.2 TYPES OF SALTS .

Q.1

Ans:

LONG QUESTIONS S

Name the classes of salts? Explain them'with tite helis,o1 exa.'n:ates’. ;

(Knowledge + Understandirig + Aggiication Biéase) | . (RWP 2017)
IYEES DK sALfS - Y

Them=|rT classzsof saits are as f0|| 0Ws; '

(i) Noringl >a.t‘

(in Easi¢ sblt ,

(il DMixad salts

(iv)Acidic salts

(v) Double salts

(vi)Complex salts

(1) Normal or Neutral Salts: (LHR 2015)
“A salt formed by the total replacement of ionizable H" ions of an acid by a positive

metal ion or NH ions, is called normal or neutral salt”.

Examples:
HCI(aq)+ KOH —— KCI + H,O,,
H,SO,+2Zn0 —— ZnSO,+H,0,
H,PO,+3NaOH —— Na,PO,+ 3H,0,
HNO,+ NH,0H —— NH,NO,+ H,0,,
Properties:
Normal salts are neutral to litmus and have no effect on blue or red litmus paper.
(i) Acidic Salts: (LHR 2015, 2016, MTN 2017)

“These salts are formed by partial replacement of a replaceable H* ions of an acid, by a
positive metal ion”.

H,S0,+ KOH —— KHSO,+ H,0
H,PO,+ NaOH — > NaH,PO, + H,0

Properties:
Aqueous solutions of these salts turn blue litmus red.

Acidic salts react with bases to form normal salts. SYE VR
— > ; 2\_0 1' HU b . e S

KHSO4(aq) + Ku'-l(aq)

NaH POM) /ua') -I(q) — I\_.a ’)4, 2I- XOM
(iii)Bagiv, »a ts: ' (LHR 2016, DGK 2016 G-11)
“Basic sty are fc rined! bv tw mm%"cte neutrallzatlon of a polyhydroxy base by an acid .

| AlUCE), + HCl —— AI(OH), Cl + H,0

NN _ P‘o(OH)2 + CH,COOH —— Pb(OH) CH,COO + H,0

Zn(OH), + HNO, —— Zn (OH)NO,+ H,0

Properties:
Aqueous solutions of these salts turn red litmus blue.
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These salts further react with acids to form normal salts.
AI(OH)2 Cl+HClI —— AI(OH)CI2+ HCI

Al(OH)Cl,+H,0 —-— AICL,+ H O
Pb(OH)CH,COQ + CH{CHOH-—> PE(CH,GCOY, +HLO
Zn(OH) NGy H0 =) Zi (NO,), +HNO, =~

Doubl 2 Sl ts are fc rmied Ly'two normal salts when they are crystallized from a mixture
giefJimolay salurated solutions ”.

O s Plrareties:
J | The individual salt components retain their properties. The anions and cations give their
respective tests.

Examples:
e Mohr's salt FeSO4-(NH,4),S04.6H,0

e Potash alum K;S0O4.Al(SO4)3.24H,0
e Ferric alum K,SO4-Fey(S04)3-24H,0
(v) Mixed Salts:
“Mixed salts contain more than one basic or acid radicals .
Example:
e Bleaching powder Ca(OCI)CI
(vi)Complex Salts:
“Complex salts on dissociation provide a simple cation and a complex anion or vice versa”.
Only the simple ions yield the characteristic test for cation or anion.

Example:

e Potassium ferrocyanide Ks[Fe(CN)s] gives on ionization, a simple cation (K")
and complex anion [Fe(CN)g]™

10.3.2 TYPES OF SALTS

SHORT QUESTIONS

Q.1  What are normal salts? (Knowledge Base)., \¢-|5W-2u1?,~|\,'.‘_|‘|'\.| 2016 /Gty 17

Ans: NORMALI OR NF' TH \AL S’\L |S

r

“A salt formed by the tot¢l | eolwcomﬂnt 0] zowzaulo .ons Of an acid by a positive

metal ic=Cr HH; mnL S mllei‘ n\mﬂ or ﬂeutral salt”.

Exarpls: |

NNV HCI,,, + KOH —— KCI +H,0

(a0) 0

H,SO,+Zn0 —— ZnSO,+ H,0,,
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Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

—!-m,vl

Define acidic salts? Write one chemical equation of their reaction with bases
(Understanding Base)

(GFALze15) (L '2 2015)
ACIDIC SALGG WM« '
These salts are formed by nartial réolicemsnt of H* iohg of an gcid by a pusitive metal
ion. _ |

Exampies: .
o I etassum n/d101en >umhatt - 7 KHSO,
o e.odl n nylln)men oulphate . NaHSO,

Acmlc salts react W|th bases to form normal salts.
KHSO4( +KOH —>K SO +H O

Define double salts. Give two examples. (Knowledge Base) (GRW 2013)
DOUBLE SALTS

Definition:

“Double salts are formed by two normal salts when they are crystallized from a mixture

of equimolar saturated solutions. ”

Examples:
e Mohr’s salt FeSO4.(NH4)ZSO4.6HZO

e Potash Alum K,SO,.A/,(SO,),.24H,0

Give formulas of potash alum and ferric alum. (Knowledge Base) (SWL 2017)
FORMULAS OF SALTS
The formulas of potash alum and ferric alum are as follows:
e Potash alum K3;S04.Al2(S04)3.24H,0
e Ferric alum K;SO4-Fey(SO4)3-24H,0
Name any four types of slats. (Knowledge Base) (SWL 2016 G-I)
FOUR TYPES OF SALTS
Following are the four types of salts:
(i) Normal salts
(i) Basic salt — (1= (|
(iii)Mixed salts AT a AN | o=
(iv) Acidic salts ' o el

o T —
O

HCH+ KOH - —h I HZO is an example of: (U.B)

OagNeatalsait (B) Acidic salt
) Basic salt (D) Complex salt
H3PO,4 + 2NaOH —— Na,HPO, + 2H,0 is an example of: (U.B)
(A) Acidic salt (B) Basic salt
(C) Double salt (D) Normal salt
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3. Which litmus turns into red in acidic salts? (K.B)
(A) Blue (B) Orange
(C) Yellow (D) Green
4, FeSO4.(NH,); SO..6H,0 |s (K B)- ' '
(A) Mohr’s salt = 7 (B Potashiélum’,
(C) Ferric aium Y . (D) Chreme alum
5. Double saits are formerl b) t\m ’K B\ —
(A) AC|1I(. calis, | \ (B) Neutral salts
(©) E asis snt_s. ' (D) Mixed salts
\ J P ’[hé formula of bleaching powder is: (K.B)
IINY] (A) CaCl (B) Ca(OCI)ClI
(C) CaCl , (D) Ca(OCl)
7. Washing soda has water of crystallization: (K.B)
(A) 24 (B) 6
©)5 (D) 10
8. There are how many types of salts? (K.B)
(A) 4 (B)6
(€5 (D)7
9. HBr + KOH —— KBr + H,0 is an example of formation of: (K.B)
(A) Neutral salt (B) Acidic salt
(C) Basic salt (D) Complex salt
10.  Which litmus turn into blue in basic salts? (K.B)
(A) Blue (B) Orange
(C) Yellow (D) Red
11. KzSO4.F82(SO4)3.24HQO is: (KB)
(A) Mohr’s salt (B) Potash alum
(C) Ferric alum (D) Chrome alum
12. A neutral salt is not composed of: (K.B) (GRW 2015)
(A) A metallic cation (B) Non-metallic anion —
(C) An anion of a base (D) An anion of an.acid™ ‘o || _
13, Which one of the following is acidic salt7 (IX.B) ~ NN [ (o Yo "%2016)
(A) KHSO, = (B A, (O )vCJ \ L .
(C) NaCl VO oy caeeed :
14.  Bleactiinlyipcviaer,| |s ,-1|" e <nn”ale\o\ (K. Q\ - (MTN 2017)
(A) Mixec Galt), | 4 L L T (B) Acidic Salt
. (©)[Douhle,$ al* ) = (D) None of these
J ]Ful XS bl a{Ci)Cl is an example of: (K.B) (FSD 2017 G-I)
R (A) Normal salts (B) Double salts
' (C) Mixed salts (D) Complex salts
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10.3.3 USES OF SALTS .
LONG QUESTIONS NS s
Q.1  Write down the uses of salts. (Knowledge, Biase) N

Ans:
Salts have vast

their uses are given-heiow:

TR DL

Sodmm zh or|1e

USES OF SAL TS

applicatior's i indust: |=s ard Aeidls dcl v life: 'Sema common salts and

1‘. mmon and Industrial Uses

155 commonly used as a table salt and for cooking purposes. It is also

\Washing soda

(Fal!/ used for de-icing roads in winter and for the manufacture of sodium
feRW 2017) metal, caustic soda, washing soda.
Sodium It is used for the manufacture of glass, detergents, pulp, paper and other]
carbonate(Na,COs) . ' ' ’

chemicals.
Soda ash
Sodium carbonate |It is used as cleaning agent for domestic and commercial purposes, for|
(Na,C0O3.10H,0) softening of water, in manufacture of chemicals like caustic soda

(NaOH), borax, glass, soap and paper.

Sodium sulphate
(Nast4)

It is used for the manufacture of glass, paper and detergents

Sodium silicate
(Na28i03)

It is used for the manufacture of detergents, cleaning agents and
adhesives.

Sodium chlorate
(NaClO3)

It is used for manufacture of explosives, plastics and other chemicals.

Sodium tetraborate
(NazB407.10H20)

It is used for manufacture of heat resistance glass (pyrex), glazes and
enamels, in leather industry for soaking and cleaning hides.

Calcium chloride
(CacCly)

It is used for de-icing roads in winter, as a drying agent of chemical
reagents and as freezing agent. _ ]

Calcium oxide (CaO)
Quick lime

Calcium sqlphats)
\”: a '.-.:O|4'-.'c'-‘ 20\

) For Ir‘dI’ITI"c.‘tI(fﬂ

:3p M is used as fertilizer, to prepare plaster of Paris which is used

It is used as drying agent for gases and alcohoi-dind i |n slep. makmu anes

treatment and other chemuak |I\t' »Ia'\td ||'T1t D! ea"'llng puwder

calcium carbide. .- . B

Soda Limg: ' / ' Lt
f Lugar, &midtiire of CaO and NaOH called soda lime

isiuzed ta I ncv;\cai bon Gioxide and water vapours from air.

tor making statues, casts, etc.

bgiassium Nitrate
(KNOs)

It is used as fertilizer and for the manufacture of flint glass.
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Q.2  What are neutralization reactions? (Knowledge Base) (RWP 2016 G-I, 2017)
Ans: NEUTRALIZATION REACITON - :
Definition: - A
“A reaction between an acid and a base ista'led a nsi Talization rea t ori_it jpruduces a
salt and water.’

Examples:
A few Eelanced chemicarreactions gre'giver'here:

- Aid 5 Rase —— Salt + Water
|:C,I o tNaOH,, —>NaCI o TH0
H 804(aq +2NaOH —>Na2804 +2H20(,)
CH,COOH,,,, + NaOH,,,, ——>CH;COONa,,, +H,0,

10.3.3 USES OF SALTS

SHORT QUESTIONS
Q.1  What are uses of calcium sulphate? (Knowledge Base) (RWP 2017)
Ans: ES OF CALCIUM SULPHATE
Calcium sulphate (Gypsum) is used:
o As fertilizer
e To prepare Plaster of Paris which is used for making statues, casts, etc.
Q.2  What are uses of washing soda? (Knowledge Base)
Ans: ES OF WASHIN DA
Washing soda (Na,C0O3.10H,0) also called sodium carbonate is used:
e As cleaning agent for domestic and commercial purposes
e For softening of water
e In manufacture of chemicals like caustic soda (NaOH), borax, glass, soap and
paper.
Q.3 Write down the use of sodium chlorate (NaClO3). (Knowledge Base) (LHR 2014)
Ans: USES OF SODIUM CHLORATE
It is used for manufacture of:
e Explosives o
e Plastics and other chemicals. o YN _' e -
Q.4  Give the uses of calcium cklorid¢ (CvaClu (K owledge Base) | " .(JGRW 2013)

Ans: . US:SCF\,AL( IllI\/‘Cl-‘LCF?IL‘L

Itlsused | 4
. N

=Zor'del Acin g rOAGS 1) w:m
~ Ash\drying anent'si chemical reagents
[T el A dreezing agent
Vit | WMYriie uses of CaO. (Knowledge Base) (SWL 2017, RWP 2017, SGD 2017)
ANS: USES OF CaO
The four uses of CaO are as follows:
(i) As drying agent for gases and alcohol
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Q.6

Ans:

2nz:

(i1) In steel making, after treatment and other chemicals like slaked lime, bleachlng

powder, calcium carbide. :

(iii) For preparation of bleaching powder .

Write down the use of sodium chlaride. (Knowlecye Bam , [ 5GH,-£016 G-1)
S3ES O SOMMGIM UHILCRIDE

1%,

It is commonly used:
e Asaablesattand for cooking purposss
e itisials used for d¢-icing.rozas in winter
= [rol the\rnanufacture ot sodium metal, caustic soda, washing soda.

Hf w/acid rain‘istormed? Give effects of acid rain. (Knowledge Base)
| (Science and Technology Page#44)

FORMATION OF ACID RAIN
Acid rain is formed by dissoving acidic air pollutants like oxides of sulphur and nitrogen
by rain water.
Effects:
e pH of the rain water decreases and it becomes too acidic.
e When this acid rain falls down, it damages animals, plants, buildings, water
bodies and even soil.

10.3.3 USES OF SALTS

MULTIPLE CHOICE QUESTIONS
Which salt is used to dry the gas: (K.B)  (LHR 2014, 2015, BWP 2017)

(A) CaCl, (B) NaCl

(C) Cao (D) NaySiOs

Gypsum is also known as: (K.B)

(A) Calcium carbonate (B) Calcium chloride

(C) Calcium sulphate (D) Calcium bi-carbonate
Na,C0O3.10H,0 is called: (K.B)

(A) Baking soda (B) Washing soda

(C) Detergent (D) Soda ash

Na,COjs is called: (K.B)

(A) Baking soda (B) Washing soda—, 2 (L
(C) Detergent _ (D) Sogaash’ ~ s W [ C O
Itis used as fertilizer anc-ir the msanumu.tup of flint, giass: ’K '3) '

(A) Potassium nitrate /L BY Sadiunt sihcate

(©) Col'éi'um Chieride - . B Soda ash
A reactor. hewn leen \ar. aqld and ‘g pase is called: (K.B)

(2) [Displacement | ' (B) Decomposition
A E(%) Hlyeisiysis (D) Neutralization

Soda lime is a mixture of: (K.B)

(A) CaCl,, KOH (B) NaOH, CaO

(C) NaCl, CaO (D) Ca(OH),, CaO
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10.5 TEST YOURSELF .

ANS:

Ans:

Ans:

Ans:

Name the types of salts. (Knowledge Base)

TYPES OFSALTS
Following are the main types of sa'ts:
e Normal salts '

DEK 20150-(1)

1%,

e . Balicsalt
o Fivec talts
e Acicicralts
s Colblessis
' el “Complex salts
H3PO, is a weak acid but its salt (NasPO,4) with strong base NaOH is neutral.
Explain it. (Understanding Base)
NEUTRAL SALT OF H;PO,
Three moles of strong base (NaOH) release 3 OH ions that neutralize acid H3PO,. So

neutral salt is obtained.
H;PO,,, +3NaOH ,, —>Na,PO, ., +3H,0,,

(weak acid) (strong base) (Neutral salt) (water)

How the basic salts turn into normal salts? Explain with an example.
(Understanding Base)

BASIC SALTS FORM NORMAL SALT
Basic salts turn into normal salt by the removal of OH group when they are treated with acid.
Example:
Zn(OH)NO, + HNO, —— Zn(NO,), +H,O
(Basicsalt) (Acid) (Normal salt) (Water)

What are complex salts? (Knowledge Base) (SGD 2017)

COMPLEX SALTS
Definition:
“Complex salts on dissociation produce a simple cation and a complex anion-or visa versan | —~
These are the simple ions which give characteristic test for catlon ar ar‘lor =
Example: - "
Potassium ferrocyanide, |(4, Fe(C!‘,.;ﬁ] gl‘,'es 'oh Iomz’a |m Lal snnrle catlon (K") and
complex_aiiion (Fe(CI\')D]“‘. \ / R
Na,SO=is A 1! eut d! sal \\, hot' q\e te USeQ (Knowledge Base)

A USES OF Na,SO,
a .l,d aLSO I3 sed for the manufacture of:

e Glass

e Paper

e Detergents
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Science, Technology and Society (PRESERVATIVES IN FOOD) |
LONG QUESTIONS . <

Q.1 What are preservatives? Why preservatives are 1:5aC 1 *')od‘? (¥ )wleﬂge JAsEy
‘Sciency, echmloo,/ aiv=-3ociety Pg. # 44)
Ans: I'—O_Or‘ “H E;_Fan "I\’ES

Food s sp0| ng ma) e dun tn'micrsuial actlons or chemical reactions.
Prirripie of preservatives:
Pregervaiives.serve as anti-microbial or antioxidants.
Lises.
The important uses of preservatives are as follows:
e Manufacturers add preservatives to prevent spoilage during transportation and
storage of foods for a long period of time.
e Natural food preservatives efficiently control the growth of bacteria in food. They are
used to preserve meat and fish. Natural preservatives include salts, sugar, alcohol,
vinegar.

Science, Technology and Society (PRESERVATIVES IN FOOD

SHORT QUESTIONS

Q.1  Why tears, perspiration and blood taste salty? (Knowledge Base)
(Interesting Information Pg. # 43)
Ans: TASTE OF TEARS, PERSPIRATION AND BLOOD

There are many kinds of salt solutions inside our body, which come from the food we
eat as a result of chemical reactions. So, tears, perspiration and blood are salty because
they contain slat in solution.

MULTIPLE CHOICE QUESTIONS

1. The substances used to preserve food are called: (K.B)
(A) Preservatives (B) Oxidants
(C) Microbial (D) Degradative
2. Natural food preservatives added to food efficiently control the or'\ Jth o. (K i:‘ 3
(A) Bacteria _ ’B) Plants .~ =0 | | 7 -
(C) Algae i Veltehtates'| N
3. Tears, perspiration and Lload tasiese 1ty hedzuge of:\(K. 3)
(A) Hydrccrtoric acid Vw0 B Sodidim chloride and other salts
(C) Suighuricgcid- () 1| ™ \ B (D) Sugar
4. Which pollutiyats| d"Cl else: e pH of rain water? (K.B)
(A Eiasik Oxi ‘des— (B) Normal oxides
A ' '_\(, A\Cidic oxides (D) None of these
“BL = Preservatives serve as: (K.B)
(A) Oxidants (B) Anti-oxidants
(C) Anti-microbial (D) BothB and C
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T — l"r,-_ :'._P:r_\':fl::-.l:illﬁ
--"x ' m}:? 'if_J.¢:*~_J,-' gue
| F I|I 3 \___..-" -
G‘@MGZBE @JAEEEM N (EAC
. . — l '. | | A L _‘ | II
I ._'_" -' = —n = .
.Y Thre: {cend mpas -)f .Acn:!s-'ar .Rases }
Il--._.-'I ll'. I| | -— -H' 1 1 i_ r—
§ I".I \\ I'l,l' I". \ \ (o Arrhenius Concept
- [T :‘] |“f|]“-,; {
:'-.ﬂ'-._ ,I k"‘.J |\\I_J .\."\..\_ - )
'L"-,I___I '-\.‘___
( .
(reacts with: reacts with:
® metals [ aCidS
® carbonétes and e ammonium salts
bicarbonates e precipitates as
e bases hydroxides
. &)
e sulphites and
bisuphites pH & pOH determine nature
e suphides of compounds, such as
= = acidic, basic or neutral
SALTS
Formation
o
™ Y
o~ . _,.-"'_"'q,_lllI I:H'II 1 4 1
— 1 l__-.:'l' |'--.\'\'\I II I._I_Il II_.l
¢ ( N w o LI%'\I".I - ?Q:J"H -
Soluble salts are prepared % |ns0|l,lb.8-o?1|t W ﬂ?ég\e’“ﬂ'& A

by a reaction of "'.II__"-I
® an acid. witirmetals

Wr ‘I|| e *u"f- -‘x". I|I |
e an acilwith ¢ adasss (\ \\ ¢
e an acid .Iwnr!' rfﬁa?uq o,.ldeé- \J

"'\-I_-'

ISRe

=S,

| T’H*j"l id With "’_‘a' ties ial'tes
\ N aF PK] |

\‘*l N

1 *mf ;]mp«r'pd' b:.,r |'
/ melr‘ mh‘ﬁzons*
" Qé&d’?é salts J

[d No. mqll salts
—e Ac1d|cf'§alts
e Basic salts
® Double salts
® Mixed salts

® Complex salts
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Chapter-10 Acids, Bases and Salts

EXERCISE SOLUTION —~ (s

ishll

1. A base is a substance which ne:ts allzes an acka. Whi ‘h of\thzée sulistances |s not a base? (K.B)

10.

11,

12.

(GRVV 2015, WP 2017, mtn 2016 G-1)

(a) Aguealis iammenis . L% “(h)Sudium chloride

(c) Sodrainicarirorate A e ~ (d) Calcium oxide

Lewsis acic-hase coricepeqias the following characteristics except: (K.B)

() Formatinr-of an adduct (b) Formation of a co-ordinate covalent bond
&) Donation and acceptance of an electron pair (d) Donation and acceptance of a proton
Acetic acid is used for: (K.B) (RWP 2016 G-I, 17, FSD 2016 G-1, BWP 2016 G-I)
(a) Flavouring food (b) Making explosive

(c) Etching designs (d) Cleaning metals

A salt is not composed of: (K.B)

(@) A metallic cation (b) Non-metallic anion

(c) An anion of a base (d) An anion of an acid

If a liquid has a pH of 7 then it must: (RWP 2016 G-I, GRW 2015)
(a) Be a colourless and odourless liquid (b) Freeze at 0°C and boil at 100°C

(c) Be neutral (d) Be a solution containing water

A salt always: (K.B)

(a) Contains ions (b) Contains water of crystallization

(c) Dissolves in water (d) Forms crystals which conduct electricity

Dilute acids react with carbonates to produce the given products except: (K.B)
(LHR 2013, GRW 2013, DGK 2017, MTN 2016 G-11)

(a) Salt (b) Water

(c) Carbon dioxide (d) Hydrogen

In the preparation of insoluble salts, which one of the facts is incorrect? (U.B)
(@) Two soluble salts are mixed (b) Two soluble salts are produced

(c) One of the salts produced is insoluble  (d) Both of the salts produced are insoluble—. 1"
A reaction between an acid and base produces: (K. B)(SGD 2014, RV ?Cﬂ FSD 2 Jli c 1))

(a) Salt and water b) Saltandgas, N | T o=
(c) Salt and an acid - (U saitargabae) N [
The conjuoate acid of HPD |s (B I R L ~ Y (LHR20152017)
@POL | | 0 || L) PO
(© HaP L A T (d) H3PO,

C Wnat is'this AOHOf 0.02 M Ca(OH),? (U.B) (GRW 2014)
14)1.653 (b) 1.397
(c) 12.31 (d) 12.61
Which one of the following species is not amphoteric? (U.B) (LHR 2013, FSD 2016 G-11)
(@) H0 (b) NHs
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13.

14.

15.

16.

17.

18.

19.

20.

(c) HCO, (d) SO.Z

The product of Lewis acid-base reaction is called adduct The-agnd between t1e
adduct specie is: (K.B) '

(@) lonic ' ' (.)} Covalent

(c) Metallic ' : - (@) Ccortlirate covalent

The watei of crystallization i< responsibiefor; the:{K.B)

(a) Meiting paints-of crystels . (b) Boiling points of crystals
(c) Shapes'cf crisstals ) ' (d) Transition point of crystals

You want e drya gas which one of the following salt you will use: (K.B)
(L HEL 2613, 14, 15, BWP 2016 G-1, 17, FSD 2017 G-11, SWL 2016 G-1, MTN 2016 G-1, DGK 2016 G-I)
(a) CaCl, (b) NaCl
(c) CaO (d) Na;SiO3
Ferric hydroxide Fe(OH); is precipitated out of solution when aqueous sodium
hydroxide solution is added to ferric chloride (FeCls): (K.B)
FeCl; (ag) T 3NaOH (aqg) ——— Fe (OH)3(S) + 3NaCI(aq)
Colour of the precipitate is:
(@) Green (b) Blue
(c) Dirty green (d) Brown
Which ion is the conjugate base of sulphuric acid? (K.B)
(LHR 2014, BWP 2016 G-1, 2017, SWL 2016 G-I, I1)

(a) SO;* (b) S*
(c) HSO;! (d) HSO;'

Which one of the following is a Lewis base? (K.B)
(GRW 2014, LHR 2015, SGD 2014, 16 G-1 RWP 2017, SWL 2016 G-II, FSD 2017 G-11)

(a) NHs (b) BFs

(c)H" (d) AICI3

According to the Lewis concept, acid is a substance which can: (K.B) (LHR 2014)

(a) Donate a proton (b) Donate a pair of electron

(c) Accept a proton (d) Accept a pair of electron -
Given K. = [H'] [OH]=1.0x 10 14 at 25°C What is the concﬂntravnﬂ nf H" m piL: e
water at 25°C? (K. B) ) | B o e 1) )
(a) 1 x 107 mol dm™ . (n) 1'% 10 ‘nc,l dm T

(c) 1 x 10" mol dm™ VAR ¢V ,Ql_‘ mol G

A 1
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Ans:

Ans:

Ans:

Ans:

EXERCISE SHORT QUESTIONS

Name three common household substances having (Knowledge Baee\
(a) pH value greater than

(b) pH value less than 7

(c) pH value equal to 7

__-____ e e | . | e

—_—-—————a—

‘./m,egar ciirie ﬂults butter apple etc

()= Value Equal to 7:

Water, sodium chloride, sugar etc

Define a base and explain all alkalies are bases, but all bases are not alkalies.
(Understanding Base)

co

AS

m

Definition:
“A base is a substance that can release OH" ions in aqueous solution, accepts a proton
or donates an electron pair is called base .
Examples:

e Sodium hydroxide : NaOH

e Potassium hydroxide : KOH
All Alkalies are Bases but All Bases are not Alkalies:
Water soluble base is called an alkali but some bases are not soluble in water, so all
alkalies are bases but all bases are not alkalies.
Define Bronsted-Lowry base and explain with an example that water is a Bronsted
Lowry base. (Knowledge Base) (SGD 2017, FSD 2017)

BRONSTED-1 OWRY BASE

Definition:
“Bronsted Lowry base is a substance that can accept a proton (H") from another substance ”.
Water as Bronsted-Lowry Base:
When HCI dissolves in water HCI acts as an acid and H,O as a base because it takes
proton from HCI. In this reaction water is a base.

HCl,, +H,0, 0 i H,0", + Cl', -

How can you justify that Bronsted-Lowgy, concept ¢£aCIG enu 'JE-SP IS ap',)lif".a't;;.ie o
non-aqueous solutions? (Applicati on Base)| A -

APP| ICATIQS DK RROIIT T0-L0 _\L‘LY @QEPT
According-t, Bronsted-Lovyry, ¢ oiCypL | L) | e
Acids! |\ LT A
“An acid m a. l,bs fa ack thaf can donate aproton (H")”.

Rasg|

5O ANAsE s substance that can accept a proton (H*)”.

LIS concept does not require an aqueous medium for an acid and base to ionize. This
concept requires only two substances. One acts as an acid and the other acts as a base. It
means an acid and base work together to transfer a proton.

HCl,, +NH,. ., [1 NH", .+ CI”

(aq) 3(a0) 4(aq) (ag)
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5.
Ans:

Ans:

Ans:

O

b
o
7!'_

Which kind of a bond forms between a Lewis acid and a base? (Understanding Base)
KIND OF BOND g —
Coordinate covalent bond is formed between Lewis acid.aric ..ask l0| fo i an ad(‘u

In this case Lewis base donates an nlectrnn ralg enc, L.e i cCIC‘ aq ce,:ts that electron
pair. |

Exampie;, '
N H H
. H ) SN H —> H'Y YNxeH — |H<— iNxoH
- § : : :
H H H
Lewis acid Lewis base Adduct
Why H" ion acts as a Lewis acid? (Understanding Base) (SGD 2017, MTN 2016 G-I1)

H'ION ACTS AS A LEWIS ACID

H" ion acts as a Lewis acid because it has an empty orbital that can accommodate a pair
of electron.

H H H
-t PSR- x
H +  NxeH —> H© XNxeH — [H<— XNxeH
. 3 s
H H H
Lewis acid  Lewis base Adduct

Name two acids used in the manufacture of fertilizers. (Knowledge Base)
(FSD 2016 G-I1, SGD 2016 G-I)
ACIDS TO MANUFACTURE OF FERTILIZERS
Acids used in the manufacture of fertilizers are:
(i) Nitric acid HNO3
(it) Sulphuric acid H,SO4
Define pH. What is the pH of pure water? (Knowledge Base)

(LHR 2013, BWP 2017, SGD 2017, FSD 2017, MTN 2016 G-I, I1)_ "

Definition: AN VRS
“pH is the negative Iogarlthm of muiar corcersratinn|cf the'hydiageyi fans—
Mathematlcally ' N TR \R RN R
e —\ U A ,_IoﬁlH] '
pHof ¢ —""f_t“l*/_’m’u. ARIEN {
0L Tse pH of pure water is 7

- _I-low mc ny ' mwec 4 solution of pH = 1 will be stronger than that of a solution having
' hs 2% {Onderstanding Base) (LHR 2013)

STRENGTH OF SOLUTION
A solution of pH = 1 will be stronger than that of a solution having pH = 2 because the pH
scale is logarithmic. A solution of pH = 1 has 10 times higher concentration of [H'] than that of
a solution of pH =2.
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10.

Ans:

11.

Ans:

12.

Ans:

13.

y J ,'-._'15"1:';:I

Define the following: (Knowledge Base) (LHR 2013)
i. Normal salt ii. Basic salt - —
DEFINITION=S
(i) Normal Salt: - A
“A salt formed by the total \replaczferit 2f inhizakle| I ions\ of layi acid by a positive
metal i ion 51 NH, ion.fecalled' normal or neJtIa' sal¢”

These sats|have no efiet t ar, litimus-rager.
Exampue:’, '
[ b B HCl,,+KOH,, ——KClI,,+H,0
' Acid Base Salt  Water
(ii) Basic Salt:
“A salt formed by the incomplete neutralization of a polyhydroxy base by an acid.”
Example:
Al(OH),,, +HCI,, —— AI(OH),CI ., +H,0
Base Acid Salt  Water

Na SOy is a neutral salt while NaHSO, is an acid salt. Justify. (Understanding Base)
NEUTRAL SALT AND ACIDIC SALT
Justification:
Na,SOy, is a neutral salt because it is formed by complete replacement of H* ions from an
acid while NaHSO, is an acidic salt because it has one H* ion and is formed by the partial
replacement of H* ions from an acid.
Give a few characteristic properties of salts. (Knowledge Base)
(BWP 2016 G-11, DGK 2016 G-I)
PROPERTIES OF SALTS
The characteristic properties of salts are as follows:
lonic Compounds:
Salts are ionic compounds found in crystalline form.
Melting and Boiling Points:
They have high melting and boiling points. _
Water of Crystallization: 2 LA
Most of the salts contain water of crystali} zdtion veich is le<00n~'iblle'ff6“ thiv'shape of
the crystals. The number0f moleciles of, waer| |‘ spocﬂc for ea(h salt and they are
written Wlf'" the chemical forrils of a-_li,all___.. '
Examplel | |\ (0 L
Copper ui pha ¢ Cush O tHL@:-Calcium sulphate CaS04.2H,0

ol +.p_\lv the, sc|l |_hTe odlts are recovered from water? (Understanding Base)

RECOVERY OF SOLUBLE SALTS
The soluble salts are recovered from water by evaporation and crystallization. When
salt solution is evaporated, water vaporizes leaving behind salt.
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14.

Ans:

15.

Ans:_

16.

Ans:

17.

Ans:

18.

Ans:

19.

Ans:

How the insoluble salts are prepared? (Knowledge Base)
(SGD 2017, FSD 2016 G-1L.BWP 2016 G-y

PREPARATION OF INSOLUBLE SALTS [€
Insoluble slats are prepared by mlxmg <sglutions _of-saitidie salts. Durir 0 FeEHiGr
exchange of ionic radicals takes pnce to, preutce two new! selts. Cne_sf-the salt is
insoluble and other is soludle, The i=solzible, salv pleC|p tates (s0:idifies in solution).
Example: _
A AGNO, .t I\'aC‘ NN }—\gC|(S)+ NaNOs(aq)
Why a ' ‘a.t is nzutr: al,\eplain’ wun an example? (Understanding Base)  (FSD 2016 G-I)
ALT IS NEUTRAL

Hulis eig nedwal compounds although they do not contain equal member of positive and
nigative ions but they have positive and negative charges e.g.

NaCl—— Na*+CI

CaCl,——Ca* +2CI-
Name an acid used in the preservation of food. (Knowledge Base) (SGD 2017, FSD 2016 G-1)

ACID TO PRESERVE FOOD
These are the acids used in preservation of food.
e Benzoic acid is used for food preservation
e Acetic acid is also used for preservation of food i.e. in pickles.

Name the acids present in: (Knowledge Base) (FSD 2017, SGD 2017 G-1)
I. Vinegar ii. Ant sting  iii. Citrus fruit iv. Sour milk

SOURCES OF ACIDS
Following are the sources of acids:

(i) Vinegar Acetic acid
(ii) Ant sting Formic acid
(iii) Citrus fruit Citric acid
(iv) Sour milk Lactic acid
How can you justify that Pb(OH)N03 is a basic salt? (Application Base) (SGD 2016 G-1)
P IS ABASIC SALT

Pb(OH)NO;s is a basic slat because it is formed by the mcomplete neutralization of a
polyhydroxy base by an acid and it contains replaceable OH ™ ions.

Examples:
Pb(OH), . +HNO,,, —>Pb(OH)NO,+H,0

2(aq) 3(aq) 1 -
Pb(OH) NO,+HNO; —-»Pb(NO, ), #11,¢ N

You are in a need of an acidic sa\t How.rar, fou precars if? (/-\ppluau“” 5ase)
PREFARATIS N OF ANACIDIC SALT

== T _—;—_ =2 N L NN | L

An acidicsalt is fp_rmed by partial) rex Iatemem of_repiaceable H™1ons of an acid by a
positive thetal ior.. © 1L e \
Exam jed: \ L -

By H,S04(aq) + KOH(aq) ——> KHSO4q) + H20¢)

WhICh salt is used to prepare Plaster of Paris? (Knowledge Base)
(SGD 2016 G-Il, 17, FSD 2016 G-I, 17)

ALT USED FOR PLASTER OF PARI
Calcium sulphate or gypsum (CaS0,4.2H,0) is used to prepare plaster of paris.
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HCI( ) H(aq) +CI7

HCl(yy *+ NaOH ) ——+NaCl, + H.G5 \ [ 7
b. H,SO, forms two series of salts be;,auco tCO"]thI’St’\rO o Ilz‘ablellyomgen ions.
"'7594(;,« >H(a) A ‘Cﬁ;_,‘a_n;
_. I-'SQ,)\ S So;faq)
Exampigsi | 14 L)L
N R ..KOH(aq)+HZSO4(aq)—>KHSO4(aq)+H20(I)
Wt KHSO,,,, +KOH, —>K,SO,,,, +H,0,,

c. HCI forms only one series of salts because it contains one ionizeable hydrogen ion.

HZPO4(aq)—)H( )+H PO4(aq)

Chapter-10 Acids, Bases and Salts
EXERCISE LONG QUESTIONS B
Q.1 Define an acid and a base according to Bronsted-Lowry conceof zid |ust|f" Wik
examples that water is an amphoteric compound . |
Ans: Seethe LQ.1 (Topic 10.1.2)
Q.2  Explain the Lewis concept of aci 13 and. h’lStS
Ans:  See the LQ.1 (Topic 10.1.3) ) -
Q.3  What is aitp-ionizaticr.o water? Hyw is it LISLd fo-¢stablish the pH of water?
Ans:  See the LQ.1\(Fepic15:2)
Q.4 Defineat d.‘t and'give tihe charactziistic propertles of salts.
Ans:  See the |_Q.1 (Topic'1C.3)
Q.5+ l xplain wikh eixamples that how soluble salts are prepared?
_ J Arg: w Shethé-LQ.2 (Topic 10.3.1)
(n Qe Give the characteristics of an acidic salt.
Ans:  Seethe LQ.1 (Topic 10.3.2)
Q.7  Give four uses of calcium oxide.
Ans:  See the SQ.1 (Topic 10.3.3)
Q.8 You are having a strong acid (HNO3) and strong base (NaOH) on mixing
a. What type of salt you will have?
b. What type of this reaction will be?
c. Will it be soluble or insoluble?
d. If itis soluble, how it will be recovered?
Ans: a. When strong acid (HNO3) and strong base (NaOH) react together normal or neutral
slat is formed.
HNO,+NaOH —— NaNO,+H,0
b. This reaction will be neutralization reaction.
c. It will be a soluble salt.
d. This salt can be recovered by evaporation and crystallization process.
Q.9 Explain why:
a. HCI forms only one series of salts.
b. H,SO, from two series of salts.
c. HsPO, form three series of slats.
Give necessary equations.
Ans: a. HCI forms only one series of salts because it contains one ionizeable hydrogen ion.
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- + -2
HZPO4(aq) — H(aq) + HPO4(aq)

HPOf(aq) —>H, * POf(aq) (K
Examples: ) f \ Y Y
NaOH(aq) + H3PO4‘,_:J) —= Nad,P® o) +.H.__Ok_!)
. NaHZPO*q;_ + _I\jaQH(aq_) e I\'a:HPQﬂaq)- ™ HZO(I)
= INaHRQ, )y NACH, ) <=>T5d,PO, ) +H,0 +HO,

Q.10 Classify, the fdliovrina selts s soluble or insoluble salts:
(it Sediumichloriae (i) Silver nitrate (iii) Lead chloride  (iv) Copper sulphate
(\)*Earium sulphate (vi) Ammonium chloride
(vii) Sodium carbonate (viii) Calcium carbonate
(ix) Ferric chloride (x) Magnesium sulphate

Ans:
(i) Sodium chloride Soluble
(i) Silver nitrate Soluble
(iii) Lead chloride Insoluble
(iv) Copper sulphate Soluble
(V) Barium sulphate Insoluble
(vi) Ammonium chloride Soluble
(vii) Sodium carbonate Soluble
(viii) Calcium carbonate Insoluble
(ix) Ferric chloride Soluble
(x) Magnesium sulphate Soluble

Q.11 Complete and balance the following equations:

Aluminium + Hydrochloric acid. —— Aluminium chloride + Hydrogen gas
Copper oxide + Sulphuric acid. —— Copper sulphate + water

Iron sulphide + Sulphuric acid. —— Iron sulphate + hydrogen sulphide

Ammonium chloride + Sodium hydroxide.—— Sodium chloride + water +
ammonia gas

e Ferric chloride + Sodium hydroxide. —— Ferric hydroxide + sodium chlarige~ | |
Ans: " T |
e Aluminium + Hydrochloric acid. ——Aluminium chicrida™ Hyarige geso—"
2A1 + 2HCl ——2AIGH + HAD) T
e Copper oxide + Sulphuriciagic’ | -_—'—'9 'Clpper ég[.waxe Fwater
CuQ FHASCr =L GUSQy et

e lror sulphice 8| i‘»u'ior-:_urjé arit——— Iron sulphate + hydrogen sulphide
_ FeS & FSO,—=— FeSO, + H,ST
O [ risaium chloride + Sodium hydroxide  —— Sodium  chloride  +  water  +

L ammonia gas

NH,Cl + NaOH — NaCl + NH;T+ H,0
e Ferric chloride + Sodium hydroxide —— Ferric hydroxide + sodium chloride
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EXERCISE NUMERICALS

(i) Calculate the pH and pOH of 0.2 M
H,SO,,

Solution:

Given [yata
Molarity 7f + 950 solytion = 0:2%
| |pH amH;50, solution =2
" pOH of H,SO, solution =7
Calculations:
lonization of H,SO, in aqueous solution is as:

H,SO,,, —>2H" , +SO7

4(aq) (aq) 4 (a0)
1M 2M 2M
Therefore, 0.2 M sulphuric acid will
produce 2x 0.02 M hydrogen ions.
Hence molar concentration of H' ions,
=[H]
=2x0.2M
=2x2x10'M
= 4x10'M
To find pH
pH =—log [H']
=_log 4x10™*
—log 4 +log 10!
—log 4-log ™10
—log 4+1
1-0.602
pH =0.398
To find pOH
pH + pOH = 14 '
pOH,~ =14 —PH_ -

=14=0.3981 ~ ()L \

p(‘H L 2335802) |\ L
Re,ult

_|____

“J'hus pH and pOH of solution are 0.398
and 13.602 respectively.

(ii) Calculate the pH of 0.1 M-KOF?

nIJt on:

-__ i AL LY

GiverData:
Molarity of KOH solution = 0.1M
To find:

pH=7?
Calculations:
lonization of KOH in aqueous solution is as
follows.

KOH——K" + OH™

M M 1M

Concentration of KOH =0.1M
Concentration of OH?  =0.1M

= 1x10"'M

In case of alkali or base first we have to

calculate pOH of solution and then we

calculate pH of solution.

pOH =-log [OHT]
=—log 1x 107%(0.1)
=—log10*
pOH =-(-1) log 10
pOH = 1 _
TofindpH _ [ 5~
L or el HE AT AN RN
pH 14. nDh |
hH=14-1
pH =13

Result:
Thus pH of solution is 13.
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[N l Thus _‘75H_of solution is 11.602.

Chapter-10 Acids, Bases and Salts
(iii)  Calculate the pOH of 0.004 M | (iv) Complete the following.tale '.l"l_j
HNO3

Solution: re AT Traw _;ﬂf@m

Given Data: e st o T o T —

Molarity of HNOj3 solution = ') L\O»nv
To find: -

pPOH =17
Calcuigtions: | ' .
~ | ranitationof-14NO; in agueous solution
_lis & follows:
HNO,——H" + NO;
M iM 1M

Therefore, 0.004 M HNO;3 will produce
1x0.004M H" ions.
[HNOs;] =0.004 M
=4x10°M
[H'] =0.004M or
=4x10°M
In case of an acid first we have to
calculate the pH of solution.
pH=—log [H']
=—log [ 4 x107]
=—(log 4 + log 107)
=—log 4 —log 10
=—log 4 + 3 log™®
=—log4+3
—log 4
=3-0.602
pH =2.398
To find pOH
pH + pOH= 14 \ ==
pOH __—_LA—PH W/
=14 12208 1

pOH \=ll1.e02 | | | 1

1 L ¥ ' 1
r - W LNy
o i
- T Y \

[5:020M.B3(OH), | L

) "70.00030 M HCIO,

0.55 M NaOH

0.055 M HCI

0.055 M Ca(OH),

Ans:
(1) 0.15 M HI:

Given Data:

Molarity of HI solution = 0.15M
To find:

[H'] =2

pH =7?

pOH =7?
Calculations:
lonization of HI in aqueous solution
follows.

HI S H o+ T

1M 1M 1M
Hydrogen iodide produce one H+ ion.
To find [H']

[H] = 0 15M

=15 x 10M
To find pH

pH =—log [H" ]2

—log [15x107]
— (log 15 + log 10°%)
—log 15 — log 10

—log 15 + 2 log 10 .
log15+2 — | [~

_2_ ‘:)(_, _[_u\ A | I_- o \ -__*-;-_. -

PR 20 1Ly
=\ pH,=082 | |
. vo'find por
_#~pH + pOH = 14
pOH =14 - POH
=14-0.82
pOH =13.12

Result:

as

Thus [H] is 15 x 10°M and its pH and pOH values

are 0.82 and 13.12, respectively.
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(ii) 0.040 M KOH
Solution:
Given Data:

Molarity of KOH solution = 0.040M

To find:

[H ] 2P
OHT(=0,
Vi -9

I
.\J'

“Calculations:
lonization of KOH in aqueous solution
is as follows.

KOH {Hif K* + OH"

1M 1M 1M
Therefore 0.040 M KOH produces
1x0.040M OH" ions
To find [OH™]

[KOH]  =0.040M

[OH™] = 0.040M or 4.0 x 102 M
To find pOH

pOH = —log [OH]

= —log [4 x 107]
—(log 4 + log 109
— log4 — log 10™°[]

=—log4 +2

—log 4

pOH =2-0.602

pOH =1.40
To find pH

pH + pOH = 14 A

pH = 1.4-—“OH W/

=14 5220\ 0\ TR\

pH 1286 \|

\f.h
.] TEES rr»lﬂj 0.040M or 4.0 x 107 M and its
pti and pOH values are 12.60 and 1.40,
| respectively.

(iii)  0.020 M Ba(OH),.

Solution: _
|Civen Diate: ' ”
| Mlar |t) of 3a {0} ‘l)g saiution = 0.020M

0 fm(]
[OHT] =7
pH =7
pOH =7?
Calculations:
lonization of Ba(OH), in aqueous solution is

as follows.
Ba(OH), H [Hid) Ba’"+OH

Therefore 0.020 M Ba(OH), produces
1x0.020M OH ions.
To find [OH]
[Ba(OH),] = 0.020 M
[OH] =2x2.0x 107
=4x10?
To find pOH
pOH = —log[OH]
= —log[4x 107
— (log 4 + log 10%)
— log4 — log 107
—logd +2
—log 4
pOH = 2-0.602
POH = 140  — -\ (7
-."_pH-l p H 14 | | \ A
| "_pH =14 oo |
L ="TE— 1.40
pH =12.60

Result:

Thus [OH™] is 4 x 10° M and its pH and
pOH wvalues are 12.60 and 1.40,

respectively.

CHEMISTRY-10 100



Chapter-10

Acids, Bases and Salts

(iv)0.00030 M HCIO,.

N pFi2nd pOH values are 3.5229 and 10.4771,

Solution:
Given Data:

Molarity of HCIO, solution =7 0100030
To find:

[H']'=2)
pH =%
o =2

[ WO a.f;uluuons

lonization of HCIO, in aqueous solution is
as follows.
HCIO, HHd H*+ CIO,
M iM 1M
Therefore 0.00030 M HCIO, produces
1x0.00030M H" ions
To find [H']
[H] =0.00030 M
=3x10*M
To find pOH
pH =—log [H']
—log [3x10™]
— (log 3+ log 10™)
—log 3 - log 10
—log 3 + 4 log 10
=log3+4
=4-0.4771
pH = 3.5229
To find pOH
pH +pOH =14 .
pOH =14 —pH W\
pOH = 14 3.522¢
pOH & 0.47?1 A

| |h|< A E \"‘JUJOMoerlO M and its

| respectively.

(V) 0.55 M NaOH:

Solution:
\ (ﬂvdq L-)O.td

\Miolarity, o. l\‘aOH s¢lution = 0.55M

Tofing:
[OH] =7
pH =7
pOH =7?

Calculations:

lonization of NaOH in aqueous solution is

as follows.
NaOH{ Hid] Na*+OH"~

Therefore 0.55 M NaOH produces 0.55 M

OH ions
To find [OH]
[OH]=0.55M
OH =055x 107
To find pOH
pOH = —log[OHT]

= —log [55 x 107
— (log 55 + log 10°%)

Thus [OH] of solution is 0.55 x 10 M and its
pH and pOH values are 13.74 and 0.26,

respectively.

= —log55 — log 1020
= —log55+ 2
= 2-log55
POH = 2-174
POH = 0.26
To find pH Ay (2Ll
pH+p_m W N | O\
pk RS —PO"| T
_ '_..: /L-_ LR L I |
A pH=13.74
Result:
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(vi)  0.055 M HCI: (vii)  0.055M Ca(OH),.

Solution: _Solution: "

Given Data: . Given Data:

] |T‘1L'=r()-|]7f o1u1c*‘-;055x10 M and

N

Molarity of HCI solution 2, 0! OSRM
Fo Find: _

[H]="2-

pH =%

POH =2

CouCalbiialicnsT

tonization of HCI in aqueous solution is
as follows.
HCl Hidg H™ + CIF
M 1M 1M
Therefore 0.055 M HCI produces 0.055 M
H* ions
Hydrochloric acid produces one H+ ion.
To find [H']
[H] =0.055M
=55x10%M
To find pH
pH =—log [H']
—log [5.5 x 10%]
— (log 5.5+ log 10°%)
—log 5.5 — log 107
—log 5.5 + 2 log 10
=log55+2
=2-0.74
pH =1.26
pH =1.26
To find pOH
pH + pOH =14
pOH =14 -pH '
pOH =14"-1.26_ .

Result:

Wz [ e e H values are 1.26 and 12.74,
) respcctlvely

POH ‘=12.74 "~ | ! \ ”-f« \

|\ Mblérity'of Ca(CIH)! splution = 0.055M
[OH] =7
pH =7?
pOH =7
Calculations:
lonization of Ca(OH), in aqueous solution
is as follows.

Ca(OH), {Ifid Ca* +OH"

Therefore 0.055 M Ca(OH), produces
0.055 M OH ions

To find [OH]
[Ca(OH);] =0.055M
[OH] =2x55x10?
=11x 102 M

To find pOH
pOH = —log[OH]

= —log(11x 109
— (log 11 + log 10?)
—log11 — log 1072
—logll +2
—log 11
pOH = 2-1.04
POH = 096 1~ "\ | 9
~To find nH-—"_ ! " \ ™~
'-,'-.pr‘| FLOH = 14 | )
SR CES VIS
=14 0.96
pH = 13.04
Result:

Thus [OH"] of solution is 11 x 102and its pH and
pOH values are 13.04 and 0.96, respectively.
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ADDITIONAL CONCEPTUAL QUESTIONS

Q.1  Why itis preferable to use pH meter over universal indicator?

Ans: Preference to pH.meter e
Althrough universal indicator is oftan moie corseliient p etererice |s ngen to o meter

because it is much more reliable &fia accurata metnod 'of raeasuring pH.\Thiz hH meter consists of

pH electrode connected to meter which sh ws, p 1 mtmr Git sale-or digitatty when dipped into

the solution arid ). VE precise valug.,

Q.2 Why HZi Lar me k= aniy one type-ci salt whereas H,SO, can make two series of
salts? ' _

Ans] [ BN HCl vs H,SO4

[=1 1s'a Ticnoasic aC|d i.e it has only one replaceable H" ion, therefore it gives only one type

"f sait.

HCIO H™+CI™
For example. HCl + KOH — H,0 + KClI
Conversely, H,SOy is dibasic acid i.e. it has two replaceable H ions. It dissocates in two stages.
()H,S0,4 I H™+HSO,
(ii))HSO, ) I H* +S0;?
Hence, it gives two series of salts.
Example: H,SO, ., + KOH,,, = KHSO, +H,0
(Acidic salt)
KHSO4(aq) +KOH @) KZSO4(aq) +H,0

(Normal salt)
Q.3  Why NaOH can make only one type of salt whereas AI(OH)3; can make three series

of salts?

Ans: NaOH vs Al(OH)s
NaOH has only “1” replaceable hydroxide ion (OH™) which results in formation of one
type of salt.

NaOH[] Na"+OH"
Eg. NaOH +HCl— NaCl +H,0
Conversely, Al(OH),is a polyhydroxy base. It has3rep|aceab|e OH |0 =it
dissociates as follows: —N
Al (O, A!*‘+f)|-1 VU WY LG
Therefore, it gives three series of saits, ; ARIRRERE
‘.\OH)s “hiC! — Ai’(‘H;,L 4 m'-zo
=\ 1\ | A —BasicSalt
_ _ A(Lm)2 CI+HCI—>AI(OH)CI +H,0
NN - Basic Salt
- AI(OH)CI, +HCl — AICI, + H,0

Normal Salt
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Q.4

Ans:

Q5

Ans:

Q.6

Ans:

Q.7

Ans:

Why the precipate of same heavy metal give different colours?
Heavy metals are transition elements. There hydroxides g|ve d-ffvrem coloitrs/ of
precipitates at different oxidation states. -

E.g FeSQ, ., +2NaOH.., ' Ila, SO

1(aq) 4faq

-+ Fl’(OH )2(5)

Difty gre.en ppt.

72t +3NaOH,,,, —3NaCl

(aq) (aq)

+Fe(OH )3(5)

Brown ppt.
Differentiate between Acid and Basic radical.
DIFFERENTIATE

Acid Radical Basic Radical

Definition: Definition:

An anion is non-metallic ion derived from | A cation is metallic ion and derived from a
acid, therefore, it is called acid radical. base, therefore, it is called basic radical.
Example: Example:

NaOH +HCIl — NaCl+H,0 NaOH +HCIl — NaCl+H,O

In this reaction Cl is an acid radical. In this reaction Na™is a basic radical.

Why Bronsted acids are not lewis acids?

Bronsted acids can donate a proton to another substance whereas lewis acids are those
that can accept a pair of electrons. All bronsted acids are not lewis acids because all
proton donating species do not have tendency to accept electron pair.

Example:
e H,SO,
e HNO, ) — -
They can dissociate to giv proton ki c:m'""t c(."e 1t an eledtrhn’ parr

Find pH.¢i0.01M of ;50,4 anc'0. 0GLM ot HnbO Afahich solution is more
concer:trarec, ani wvhy N =

' pH of H,S0,

f, ‘] 'ven nltr

1) 0.01M H,SO,
(ii) 0.001M H,S0O4
Required: pH ="?
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Calculation:

(i) For 0.01M H,SO4 (i1) For 0.001M H,SO4
H,SO,[ 2H"+S0;? H,SO, [ 2H" TSOI;Z
2[H']=2x0.01=2x10"°M '_ 26 1] 2 20000 2 2% .03 Vi
pH =—log[H"] ' ' | pH=1- o[

~ 1002167 VL = =ag[2 <107

“=-leg 21 21g Lol | " [ =-log2+3log10
=Zloi110'-10c2 =3log10-log2
=2-ug2 =3-0.3010
=2-0.3010 =27

=17

Conclusion
e (.01 M H,SO4is more concentrated due to larger value of molarity compared
to 0.001M solution.
e Smaller value of pH of 0.01M H,SO, make it more concentrated then 0.001M
HzSO4.
Q.8 Differentiate between to the Acidic Salt and Basic Salt.

Ans: DIFFERENTIATE

Acidic Salt | Basic Salt

Definition: Definition:
These salts are formed by partial | These salts are formed by the incomplete
replacement of replaceable H" ions of an | neutralization of polyhydroxy base by an
acid by a positive metal ion. acid.
Presence of lon: Presence of lon:
H™ ion is present in it. OH'ion is present in it.
Example: Example:
e KHSO, e AI(OH),CI
e NaHPO, e Zn(OH)NO;
Q.9 Differentiate between to the Double Salt and Complex Salt.
Ans: DIFFERENTIATE

Double Salt

ot S (AU
Definition: ~efinition: e

These salts are formed by, two {ormal L Tig salis \whith| oy tisshciatieh provides a
salts when they are crys:allizes:fiom/ay, 7|r1ple Cation larid.} co, nplex anion or vice

mixture Gi (qmmolar oa*urat«\d solutign. Y verga:
Exaniple) | (o ™ L& kample:
RN A= e Potassium Ferrocyanide
» K t“o' Al (50,),.24H,0 K,[Fe(CN),]

N O RS0, Fe, (SO,),.24H,0

| Q.iu Why salts have high melting and boiling points?
Ans: Salts have high melting and boiling points because there exist strong electrostatic force of
attraction between opposite charged ions.
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Q.11
Ans:

Q.12
Ans:

What is Soda lime? For what purpose it is used?

Mixture of CaO and NaOH is called Soda lime. For purlflcatlon of sugar #t-is used to

remove carbon dioxide and water vapours from air. ™

Differentiate between Conjugate Acid arid 'Conjusgats Base. |
DIFFERENTIATE

lCon -‘__Mlllljgl

Definition: . -Definition:
A conyugaie agic, i ¢ soenle-formed by | A conjugate base is a specie formed by
aceepting a pr') ‘o1 bya base. donating a proton by an acid.
J_\(_c nikes Example:
e HCI+H,O H, 0"+ CI° e HCI+H,O00 H,O"+ CI°
Acid Base Conjugate Acid Base Conjugate
Acid Base

NOTE: Every acid produces a Conjugate Base and every base produces a conjugate acid.

Q.13
Ans:

Q.14
Ans:

Q.15

Ans:

Q.16
Ans:

Q.17

_,Il.l 1|

KHSO

Why HS™ is amphoteric but SO?" is not?

Amphoteric substance can act as acid as well as base. HS™ is amphoteric because it can
act as acid by donating H" ion and become S* whereas, it can also accept H* ion and act
as base to form H,S, on the other hand SO cannot donate a proton therefore it cannot act
as an acid. It can only act as a base therefore it is not amphoteric substance.

Give conjugate base of [Al(H,0),]*" and conjugate acid of HPO;" .

Conjugate Base of  [AI(H,0).," : [Al(H,0),OH]*

Conjugate Acid of ~ HPO? . H,PO}

Justify bronsted bases are also lewis bases.

Bronsted bases are also lewis bases, For example NH3;.NH; is bronsted base as it can
accept a proton, it is also lewis base as NH3 contains lone pair of electrons and according

to lewis concept, base is a substance which cn donate a pair of electrons,_hence we caiw el
say that all bronsted bases are also lewi bases P B A [ {
Define water of crytallization. . A W o NN SO

The number of water molezu’ es nm',cwt in ”‘e |ys*ai-s of a subst ande jre called water of
crystallua ion. AR '

Exampie: ccso ‘°H c, \ \ -

ko acidit sa! t are Lurned mto normal salts?

'_,lkr,.gl_\c 2aits are turned into normal salts by the reaction of acidic salts with its parent
base.

aag) KOH(aq) - KZSO4(aq) + HZO(,)
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TERMS TO KNOW .
L Terms | Definitions . b (L]

Arrhenius Acid ‘

Acid is a substance whiciy dissociates- in w,ueouc ’O'wlO] i0ive
hydrogen ians.

Arrhenius Base

Bronsted-Lov/ry!,
Acid |

S B R I e I

Base is ¢ srbource Nr|c1 wlsswrratn N aque)u: solution to give
hydrgxite ions. £

A nladid is ¢ stibstance (molecule or ion) that can donate a proton (H”)

[ to,another substance.

| BrdngigG-Lowry

) 3ase

A base is a substance that can accept a proton (H) from another
substance.

Amphoteric Specie

A substance that can act as an acid as well as a base is called
amphoteric specie.

A Conjugate Acid

A conjugate acid is a specie formed by accepting a proton by a base.

A Conjugate Base

A conjugate base is a specie formed by donating a proton by an acid.

Lewis Acid

An acid is a substance (molecule or ion) which can accept a pair of
electrons

Lewis Base

A base is a substance (molecule or ion) which can donate a pair of
electrons.

Lewis Concept of
Neutralization

A neutralization reaction according to Lewis concept is donation and
acceptance of a electron pair to form a coordinate covalent bond in an
adduct.

A logarithmic scale which is used to determine the pH of a solution is

pH Scale called pH scale. pH is the negative logarithm of molar concentration of
the hydrogen ions.
oH pH is the negative logarithm of molar concentration of the hydrogen

ions.

Autoionization

Water is a weak electrolyte because it ionizes very slightly into ions in
a process called autoionization or self ionization.

Universal Indicator

The mixture of indicators which gives different colours at different pH
values is called universal indicator or pH indicator.

pH Meter

A pH meter is an instrument which is used to measurs fhe pH )
solution. [y

Salts

Salts are ionic compounds generallv fairried Ly th*' n =l{'[ral zarru i ﬂ’r an
acid with a base. LT\ |

Basic Radica_L

A cation i} me ari; a1 i cer ver; frwn E La,e, Lnrﬁf:'re it is called basic
racical. |

Acid Radical= | | _T_Aﬁ a_rr&n_g%r etk f'um acrd therefore it is called acid radical.
Acidic Saii _ The>e sultd are formed by partial replacement of a replaceable H™ ions
YR IRE +an acid, by a positive metal ion.
N lb|1 S;u ts Double selts are formed by two normal salt_s when they are crystallized
W from a mixture of equimolar saturated solutions.
Mixed Salts Mixed salts contain more than one basic or acid radicals.

Complex Salts

Complex salts on dissociation provide a simple cation and a complex
anion or vice versa.
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Chapter-10 Acids, Bases and Salts

SELF TEST N
Time: 35 Minutes 'y Mailg! 75
Q.1  Four possible answers (A), (B), (C) and (D) to each questia!; ar—* given; mark e~
correct answer. \ ' o \6><1 6)
1. Acetic acid is used for: - ' - R
(A) Flaxauriiag food 4B} idaking explosives
(C) Etciing dogigns) |\ | | . " (D) Cleaning metals
2. \Whalis thaIo0id bf 6:02 M Ca(OH),?
| (Nj-1.698 (B) 1.397
(C)12.31 (D) 12.61
3. Which one is a Lewis acid?
(A) BF3 (B) AICl;
(C) FeCl3 (D) All of above
4. pH value normally varies from:
(A)0-14 (B)1-14
C)7-14 (D) 10-14
5. Which salt is used as a table salt?
(A) NaCl (B) NaCO3
(C) Na,SiO3 (D) NaHCO3
6. Which is used as cleaning agent for domestic and commercial purposes?
(A) NaCl (B) Na,C03.10H,0
(C) NaHCO4 (D) NaySiOs
Q.2  Give short answers to the following questions. (5%x2=10) .
Q) Prove that water is an amphoteric specie. =
(i) How can you prepare hydrogen sulphlde gas? e | f -
(iti)  Describe the reaction of bases W|tf amm ...qm )aiJs ;
(iv)  Define the pH What Is.rH ofigure v fater?’, )
(v)  What Fact 4s|Lewis audL o \ -
Q.3  Angiyerithe, foMovvlr a que;tlons in detail. (5+4=9)
| L \ ,'-' j H \_r,_l_u Dthe preparatlon of salts. 5)
i) Explain the Lewis concept of acids and bases. 4)

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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INTRODUCTION
LONG QUESTIONS

Q.1 What was vital force theory? How it was rejected? (Know!edge Eas?)
(DGK 2027, GRw 2013, BVI/P 2016, G- 11}
Ans: VITAL FQRCE THEORY '
Introduction: )
In early 19th century, Swedish chom st Jocobl Eerrellins-put forward the "Vital Force
Theory" in 1815.
Definition: _ | -
“Accordiy g 1]ou thls “*neo0iy organic compounds could not be prepared in laboratories
because ¢iey-wwere supposed to be synthesized under the influence of a mysterious force
called Vital Force, inherent only in living things”.
Rejection of Vital Force Theory
(i) E.Wohler (1828): (DGK 2017)
The Vital Force Theory suffered death blow in 1828 when Wohler synthesized the first
organic compound urea from inorganic substance by heating ammonium cyanate
(NH4CNO).

NH@NO*&‘;”}M) H,NCONH,
(Urea)

(if) Kolbe (1845):
In 1845 Kolbe also rejected vital force theory, when he prepared acetic acid in
laboratory.

SHORT QUESTIONS
Q.1 What was early concept of scientists about organic chemistry? (Knowledge Base)
Ans: EARLY CONCEPT OF SCIENTISTS ABOUT ORGANIC CHEMISTRY

Initially (before 1828), the name organic chemistry was given for the chemistry of
compounds obtained from plants and animals, i.e., from living organisms.

“The word organic signifies life”
Q.2 What was Lavoiser’s concept about composition of plants and animals? (Knowledge

Base)
Ans: COMPOSITION OF PLANTS AND ANIMQ.;
Plants: .
Lavoiser showed that compounds (p15 Launed froro nlgnts werd oﬂer. mn: ad= of G; 'i dnd @)
elements. PAR W ™ \\ . :
Animals: IR R

He showed that compoungs. ot tamec r01 ammals contain elements C, H, N, O, S, P etc.
Q.3 Give examnlg Lf.ru_ 5 |h|po_r13m organlc compounds. (Knowledge Base)
Ans: _ '_r' | BAPORTANT ORGANI MPOUND
Some important organic compounds are as follows:
e They range from simple to complex compounds
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e They are present in drugs and medicines
e Flavours and fragrances
e Plastics and paints
Detergents, insecticides and pesticides
Carbohydrates
Proteins
Lipids
Enzymes
e Vitamins . .
Q.4  How was vitarial cethacny 12;ected? (Knowledge Base)
Ans: Answer gi’lm‘ onoe £ 110

MULTIPLE CHOICE QUESTIONS

1. The vital force theory suffered rejection in: (K.B)

(A) 1892 (B) 1882
(C) 1889 (D) 1828
2. Who put forth Vital Force Theory? (K.B)
(A) Berzellius (B) Jabir Bin Hayan
(C) Dalton (D) Wohler
3. Vital Force Theory was further negated by: (K.B)
(A) Kolbe, 1845 (B) Farat, 1545
(C) Divan, 1435 (D) Derek, 348
4. Who rejected Vital Force Theory? (K.B)
(A) Wohler (B) Farat
(C) Divan (D) Derek
5. According to Lavoiser the compounds obtained from plants were often made of:
(K.B)
(A)C,H,N,O,SandP (B)C,Hand O

(C)H,C,N,and O (D) CandH

ORGANIC COMPOUNDS
LONG QUESTIONS

Q.1  Explain the types of formulae of organic compounds. (Knowledge +SnderstandisgBass} _
(GRW 1014 DGK 4 C_L/ MTH 7OJ6 - l) )
Ans: TYPES OF FORMULAE OF ORGANIC TOMPSHUNDS, ol !

There are four types of formulae of 2#ganic comnnundb F
(i) Molecular formula NN N
(i) Structural formula TR
(iif)Condensed formula,
(iv)Dot and crsss(farmpia
0] Mo.\cmru.r nula
“The forrauta "witich represents the actual number of atoms in one molecule of the
organic compound is called the molecular formula”.
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Example:
Molecular formula of butane is C4H1,. It shows:

e Butane is made up of carbon and hydrogen atoms. .
e Each molecule of butane consists of 4 carbon atoms and 10 F‘ﬂrogen aterss,

(i) Structural Formula:

“Structural formula of a compound represents the exact =7 “angemert o1, the d1ff°r@m
atoms of various elements present in.3 molecule of o,Sl,batc‘n el a

Representation of Bonds:

Rt

In a structural formula the bonds et vezn l:ondod atoms are skiown as fOIIows
e Single bond is represented by/'a singie finz =

e Double bond bxvicslines =5
. Tl'lr‘lel)l-’_)']jl.‘/tl rhdings' (= )

Organic ceirinounds ay nave same molecular formulae but different structural formulae.
Example:
Structural formulae of butane (C4H;) are:
H H H
| | |
T H-C-C-C-H
H-=C-C=C~C—H H C H
| | | | /|\
H'H
HHHH H
n-butane isobutane

(ili)Condensed Formula:

“The formula that indicates the group of atoms joined together to each carbon atom in a
straight chain or a branched chain is called the condensed formula ™.

Examples:
H, C—CHZ-CHz—CH3

n-Butane

iv. Electronic or Dot and Cross Formula:

Hjc—(,:H
CH,

—CH,

isohutane

“The formula which shows the sharing of electrons between various atoms in one molecule
of the organic compound is called dot and cross formula or electronic formula ™.

Examples: HoH H HHH W
H H H HH H H
Propane n-butane

Molecular formula
represents actual number
of atoms of a molecule.

7

\ Iof ilzar jic)

; kY

Siru u-rc.! ﬁmmla . w :
seirdses th exadt
L arjaiig:mert of atom

of a molecule.

.-'/ F.wumulfa“ > ’

Condensed forimula
represziil; group G£zioms-
jomci tdgethorid ealth|

a arb'm amm

"‘\.

| d-prri'nhun'ds n

Electronic formula
represents sharing of
electrons between atoms
to form a molecule.

Figure: Summary of the Formulas of Organic Compounds

- —
i o
1 = K -
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Q.2  Write the names, molecular, condensed and structural formulae of the first ten
hydrocarbons. (Knowledge + Understanding Base) .

Ans: FIRST TEN HYDROCARBONS '

Following are the names, molecular, condensed and structszal formu as vf th f|r>t te1
hydrocarbons: .

AR
Formula 0 ﬁ la i
LA Fe
Methane ,.-Ls Y N ,:_ i
v v oW H
| ; _I'_ _____ e H H
Ethanz L (z"-i1' II LS HE H——(:)—(::—H
y L 1 i 1 Rk H H
) 5 |—-|__— H H H
Piopdne CsHs HaCCH,CH3 H—C‘—(:Z*(::*H
H H H
H H H
Butane CaHio H3C (CH2),CHs H-¢-¢-C-¢—H
H HH H
H HHHH
Pentane CsH12 HaC(CHz),CHs Hr¢fc:--<::—c:-c:—H
H HHHH
HHHHHH
Hexane CeH 14 HsC(CHz),CHs H-C-¢-¢-C-d-¢—H
H HHHH H
H HHHHH H
Heptane CrHie HsC(CHz),CHa H-&—¢-C-¢—C~C—C—H
H H H H H H
HHHHHHH H
Octane CgH1s H3C(CH2),CHz Hfé—c:—c:—(:: (# C:,(::,(::,H
HHHMHMHHHH
H H HH HHHH
Nonane CoH20 H3C(CHgz),CHs H—(::—<::'f<::*¢fc:—(::—-c::—¢—c::—H
H HHHHHHHH
H HHHHHHHHH
Decane CioH22 H3C(CHz),CHs H~(;1~(::—C::—(::—(%--(%—C:—(::*<::*(::—H
H HHHMHMHMHMHHH

y Y |
TS 'r)'_ N
1 %
1 |

Q.1  What are the organic compounds? (Knowledge Base) (GszﬂT,SGL) 90“
Ans: ORGANIC QQMPQHN-)ﬁt’- = = A
Definition: —_ . WYV ARIERYERE -

“Organic compounds are hydrce ~5rhoh (rumpo mi ow‘\bon aina nydrogen) and their
derivatives, in which covalently Lor 0°d o,aracn LS an, desential constituent

Examples: ~ N o
° _PIFILQ ’( |(‘H|1"C-L:I)'.
o I\/-'uihﬁr e (\,H4)
e Alcohol (C;Hs0H)
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Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q5

Ans:

Q.6

Ans:

Q7

Ans:

Q.8

Ans:

Number of Organic Compounds:

Today, there are about ten millions of organic compounds and thousands of new organic
compounds are being prepared every year. )

What is organic chemistry? (Knowledge Base) _ ) (LR 2013, DGK2016 30
ORGANIC CHEMISTRY NARIA® -

Definition: o\ -
“The branch of chemistry whict: '_de_a‘_s .vx'itr' ihe, 'stiidy—0r hydrocarbons and their
derivatives is known as orgaiiic cnern'stiy,”.
In this brénki we %‘.uu'y pétroleum, petrochemicals, pharmaceuticals etc.
Which are inorganic compounds yet they contain carbon? (Knowledge Base)
INORGANI MPOUND NTAININ ARBON
Following are inorganic compounds yet they contain carbon:
e The oxides of carbon like carbon monoxide and carbon dioxide. (CO,CO,)
e Carbonates (CaCOs,)
e Bicarbonates (NaHCO3)
e Carbides. (CaC,)

They are not treated as organic compounds because their properties are quite different

from those of organic compounds.

Define molecular formula? (Knowledge + Understanding Base) (LHR 2013, FSD 2017, SGD

2016 G-I, DGK 2016 G-)

Answer given on Page # 111

What is electronic or dot and cross formula? (Knowledge + Understanding Base)
(SWL 2017)

Answer given on Page # 112

Define structural formula. Draw the structural formulae of n-butane and isobutane.

(Knowledge + Understanding Base)
(MTN 2017, SWL 2016 G-I |)

Answer given on Page # 112 ) o
Define condensed formula. (Knowledge + Understandmg ﬁwse) (F S 016(1 |I MTI\ 2( 1bG l‘ -

Answer given on Page # 112
What are characteristics of nanhmdene’? Giveits| udes. (Kﬂcmledm E-‘a"o\
=0 AW LA | (Itaresting Inuurmatlon Book Pg. # 53)
CHARACTEEFE _&T LQ&Q_,—_\ILEJ—I AL ENE
Naphthalene is an orgsiiic r_jlmpounu It \dseomposes at room temperature giving out very
strong smetd. [T p | \
Uses: NRYA
It is used in moth balls to keep insects away from clothes.
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ORGANIC COMPOUNDS
MULTIPLE CHOICE QUESTIONS

1. The branch of chemistry which deals with hydrocarbons aiid their derivatives s callec:
(K.B) ' ' \
(A) Inorganic Chemistry -~ (B)-~nelyiicai Chenuisiny
(C) Organic Chemistry - D} Biochemistry—
2. The chemical formula of-actpnelis) (K.5) '
(A) CsHiz ] NN INJOY T (B) CsHg
(C) CoHg. ! (D) Cg Hig
3. Organic compounds have: (K.B)
(A) lonic bond (B) Covalent bond
(C) Electrovalent bond (D) Coordinate covalent bond
4. How many types of formula of organic compound? (K.B)
(A) 4 (B)5
©)3 (D) 2
5. Formula which represents the actual number of atoms in one molecule of organic
compound is: (U.B)
(A) Structural formula (B) Condensed formula
(C) Dot and cross formula (D) Molecular formula
6. Condensed formula of propane is: (U.B)
(A) HCCHs (B) H3C (CH,) 2CHs
(C) H3CCH2CHs (D) CH,
7. It represents group of atoms joined together to each carbon atom: (U.B)
(A) Molecular formula (B) Structural formula
(C) Condensed formula (D) Electronic formula _,
8. The molecular formula of pentane is: (K.B)
(A) CH, L ®CH 7
(©) CeHaz DARTaaCTHN TN
9. Naphthalene is an. (K.B) A _ i
(A) Organic compz i .I.-: 4 WA (B) Inorganic compound
(€) COVf'_i!‘I.‘P-}kor’.ﬂb-:)t..lrjd = (D) lonic compound
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11.11 CLASSIFICATION OF ORGANIC COMPOUNDS

Q.1

Ans:

LONG QUESTIONS

Write a detailed note on classification of organic compounds.

(Knowledge +Understanding Base) \ : N ) (ExiQuad)
OR '

How organic compounds are classifizd2.Explainiaithn tria b eI Dot e‘ 'f"nples

Classification of Organic Comjouind:: \ -

All known organic compounu, havé hear: brolad; y ulVlded into two categories depending

upon their carbon siel:#en » ihess are:

(i) Open Zigi ey acycliccompounds

(i) Closed enain“or cyclic compounds

(i) Open Chain or Acyclic or Aliphatic Compounds: (SWL 2017)
“Open chain compounds are those in which the end carbon atoms are not joined with
each other in this way they form a long chain of carbon atoms ”.
Open chain compounds are also called aliphatic compounds.
Types of Open Chain Compounds:
There are two types of open chain compounds.
a. Straight chain compounds
b. Branched chain compounds
a. Straight Chain Compounds:
“Straight chain compounds are those in which carbon atoms link with each other
through a single, double or triple bond forming a straight chain”.

Examples:

H,C—CH, —CH, —CH,
Straight chain (n — Butane)

b. Branched Chain Compounds:
“Branched chain compounds are those in which there is a branch along straight chain .

Examples:

HyC——CH—CHj

CHj
Branched chain (|sobutane) |
(ii) Closed Chain or Cyclic Compounds: (GQV‘, 2014120157 H‘-'< 2014)
“Closed chain or cyclic comporncs” are those-ii which' the Caiors atoms-at tie end of

chain are not free. They are linkes, 1o fo*m & rmg | ™

Types of Closed Chain Compounds: \

They are further divided isiio|tjvo "lcSuE“

a. Homocyclicar Larbbeyi H, S gounds.

b. Hete*u; elid sdmpounas.

a. Homogyciie or Carbocyclic Compounds: (LHR 2014, GRW 2013, 15)
“Homocyclic or carbocyclic compounds contain rings which are made up of only one
kind of atoms, i.e., carbon atoms are called homocyclic compounds ”.
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These are further divided into two classes:
e Aromatic compounds
e Alicyclic compounds

Aromatic Compounds

These organic compounds contain at least one benzene ring-in the|r mn'"cue 1'hry are™,

also called benzenoid compounds.

Benzene Ring: ' -

A benzene ring is made up of zi¥ (arb)n oo il h Hree ahel

They are called aromatic becaus= Lf arpme, (,r <rnﬁll they hiave.

Examples:
INIPU
\ =
Benzene Naphthalene

Alicyclic or Non-benzenoid Compounds:

s

]
L

ating double bonds.

“Carbocyclic compounds which do not have benzene ring in their molecules are called

alicyclic or non- benzenoid compounds ”.

Examples: . AUl
o, on | |
Nen” CHp—CH,

Cyclo-hexane
b. Heterocyclic Compounds:

(Cyclobutane)

“Cyclic compounds that contain one or more atoms other than that of carbon atoms in

their rings are called heterocyclic compounds ”.

Examples:
[ 7\
N S
Pyridine Thiophene

| Organic Compounds I
= =z

Open chain
compounds

Straight chain
compounds

T 1 i - ey

. L llomm T
et
~—a 1T & ompmnd

LY
| | A

TR /./'. ——1==

s A -
e o [ | = vi
. IR RS A Alicyclic Aromatic
L m'-] | | ' compounds compounds
i Y 1

f aleroy v/L'I ic

compounds

LY’ B L .

L
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

Q.6

Ans:

Q.7

Ans:

11.11

CLASSIFICATION OF ORGANIC COMPOUNDS
SHORT QUESTIONS

What are aromatic compounds? (Knowledge Base) ' L ITN 2015 G117
Answer given on Page # 117 ' ' \ \
What is Benzene Ring? (Knowledge Base)

Benzene RING

“A benzene ring is made up of sik carb b o.tC'Tl it three- V..Lernatlng double bonds.

Examples: .
NS :
i 3 ) '] ,' | \\ -
[ %) |
=
Benzene Naphthalene
Define open chain or acyclic compounds. (Knowledge Base) (SWL 2017)

Answer given on Page # 116
What are alicyclic or non benzenoid compounds? (Knowledge Base)
Answer given on Page # 117
Define heterocyclic compounds. Give two examples. (Knowledge Base)
(DGK 2017, FSD 2016 G-1 BWP 2016 G-I)
HETEROCYCLIC COMPOUNDS
Definition:
“The cyclic compounds that contain one or more atoms other than that of carbon atoms
in their rings are called heterocyclic compounds .

Examples:
[ 7\
N

S
Pyridine Thiophene

Write names of any two closed chain or cyclic chain hydrocarbons. (Knowledge Base)

(SWL 2014, GRW 2014)
CYCLIC HYDROCARBONS

Following are the names of two closed chain or cyclic chain hydroc AI0NS:

(i) Benzene ;

(i1) Naphthalene

Write down two properties of na,htwalnnu {Kno Meuae B\.e) A~ (BWI5 2016 G-1)

PROPERT E‘_QE N_\_Pﬂ"&*ﬁlzl_ff £

Following are the two progeariizs of ngpl' t.1ga_ger+e.

(i) It is used as; .ab QI7 tu.\,lreme , '

(i) Itis us=1 Ir\ rnoftiLalls to keep insects away from clothes.

-
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Q.1

Ans:

11.11

11.1.2 DIVERSITY AND MAGNITUDE OF ORGANIC COMPOUNDS

CLASSIFICATION OF ORGANIC COMPOUNDS
MULTIPLE CHOICE QUESTIONS

A benzene ring is made of carbon atoms: (K.B)
(A) 4 (B) 2
(C)6 (D)3
1 iy
—C|:—C|:—C|:—C|Z— is a: (K.B) ' _
(A) Straight Chain \\ V) By Closed Chain

(C) Branched@r:ain {1 : (D) Cyclic Chain
Aromatie| ¢4 )Jﬂpou 1ds are also called: (K.B)

(A) Benzenoiu (B) Carbonoids
(C) Acyclic (D) Heterocyclic
Homocyclic compounds are of types: (K.B)

(A) 4 (B) 3

(C)2 (D)1

LONG QUESTION
Explain the diversity and magnitude of organic compounds.
(Knowledge + Understanding Base) (Ex-Q.8)
OR
Why organic compounds are numerous? (Ex-Q.8)
DIVERSITY AND MAGNITUDE OF ORGANIC COMPOUNDS

There are a total of 118 elements known today. The number of organic compounds
(carbon compounds) is more than ten million. This number is far more than the number
of compounds of all the remaining elements taken together.
Reason for Large Number of Organic Compounds:
Following are the reasons for large number of organic compounds:

e Catenation

e Isomerism

e Strength of covalent bonds of carbon

e Multiple bonding

(i) Catenation: (PWP 2017, DEK-2317 | |
“The ability of carbon atoms to link with other carbon atems to fnrm '“ﬁg cn. 1|rs aml". '
large rings is called catenation.” | = | y
Explanation:

Main reason for the existence Jf ] I(,rm frber "0f orq i C)mpo'ms is that carbon
atoms can link with one another Jy ineans Hf, cdvalent boaridsigTorm long chains or rings
of carbon atoms. The chains san e'straig hto’ b anched. The ability of carbon atoms to
link with other carbp? 1| e to Jjori-long chains and large rings is called catenation.
Conditians: L M (DGK 2017)
Two basit ca JitissTor an element to exhibit catenation are,
(a) Valeriicy:

Element should have valency two or greater than two.
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(b) Bonds:

Bonds made by an element with its own atoms should be stronger than the bonds-

made by the element with other atoms especially oxygen.
Example:

HsC—CH,—CH,—CH;
i-butane
Carbon Shows Catenation Wltereas Siiicen coss nat:
Both silicon and carbon have similar =IeP ronis Corifiglraions but carbon shows catenation
whereas silicon does not. ' \
Reasons ' :
o L3z .un /iy i the reason that C—C bonds are much stronger (355 kJ mol™)
ther Si-Si200 kJ mol™) bonds.
e Orithe other hand, Si—O bonds are much stronger (452 kJ mol™) than C—O bonds
(351kJ mol™) Hence, silicon occurs in the form of silica and silicates in nature.

(i) Isomerism:
“The compounds having the same molecular formula but different arrangement of atoms
in their molecules or different structural formulae are called isomers and this
phenomenon is called isomerism ”.
Examples:
Molecular formula CsH;, can be used to draw the structures of isomers of pentane,
represented by three different structures. Thus, CsH, has three isomers.

CH;—CH,—CH,—CH,—CHg CH;—CH,—CH-—CHjs CH,
n-pentane | |
CHs CH, —C —CH,
(Iso-pentane) |

CH,
(Neo- pentane)

Note:

Number of isomers increases with the increase in number of carbon atoms in
the given molecular formula.

(iii)Strength of Covalent Bonds of Carbon:

Due to its very small size, carbon can form very strong covalent bonds with other carbon
atoms, hydrogen, oxygen, nitrogen and halogens. This enables it to form a large number of
compounds.

(iv)Multiple Bonding:

In order to satisfy its tetravalency, carbon can make multiple bonds (i.e., doubln arid |

triple bonds). This further adds to the possible number of structures,
Example: v, '
e Two carbon atoms in ethane are linked by'a )lrgla cavaliint b’Hd bv 1 dr uL.e
covalent bond in ethyleneand A triple covaient p in acatylene) )

" -. e
NIC COMPOUNDS

Q.1  Why does siliain Ou Ui l"' th2 forin of silica and silicates? (Knowledge Base)(GRW 2015)
Ans: _fl A RRENCE OF SILICON
Silicon o=curs in form of silica and silicates because Si — Si bonds are much weaker
(200kJ/mol) whereas Si—O bonds are much stronger (452kJ/mol) that is why silicon
prefers to make compound with oxygen.
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Q.2  Define isomerism. Give an example. (Knowledge Base) (GRW 2014, SWL 2017, FSD 2017)

Ans: ISOMERISM
“The compounds having the same molecular formula but different arrangement of atoms- ™
in their molecules or different structural formulae are called 'isomers- and-this, ~/ |
phenomenon is called isomerism”.

Examples:
CH; — CH,—CH,>—CH>—CHy; | CH>—Ckir— H-“CHj
n-pentane - '

ks
(Iso-pentane)

»

m:f\g iY AND MAGNITUDE OF ORGANIC COMPOUND
MULTIPLE CHOICE QUESTIONS

1. How many carbon atoms are present in heptane? (K.B)
(A)5 (B) 6
©)8 (D) 7
2. C-C bond is stronger than: (K.B)
(A) Si-Si (B) C-O
(C) Both (A) and (B) (D) None of these
3. Number of isomers increases with increase in number of atoms of: (K.B)
(A) Hydrogen (B) Nitrogen
(C) Carbon (D) Oxygen
4. Energy of C-C bonds is: (K.B)
(A) 355 kJ/mol (B) 351 kJ/mol
(C) 452 kJ/mol (D) 200 kJ/mol
5. Energy of Si-Si bonds is: (K.B)
(A) 452 kJ/mol (B) 355 kJ/mol
(C) 200 kd/mol (D) 351 kJ/mol
6. Energy of C-O bonds is: (K.B)
(A) 452 kJ/mol (B) 355 kJ/mol ,
(C) 200 kJ/mol (D) 351 kJ/mol - S |

ONTE |

Q.1  What are the general charactéristics\(f organiv compeurids? {Kaewiedge Base)(Ex-Q.13)
(GRIN; 2415, BV/P'2016\Ci-1 \MTN 2016 G-11, 17, DGK 2016 G-11)
Ans: GENERAL CHARACZTERISTICS OF 2RGANIC COMPOUNDS

—— e = e e

Organic compatingiz hidve thel tottomingyeneral charcteristics:
IR W \ -

(i) Origi:™

Naturally occurring organic compounds are obtained from plants and animals. On the

other hand, inorganic compounds are obtained from minerals and rocks.
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Q.1

Ans:

(if) Composition:

Carbon is an essential constituent of all organic compounds. They are made up of few
elements such as carbon, hydrogen, nitrogen, oxygen, halogen, sulphur, etc. On the other-hend,
inorganic compounds are made up of almost all the elements of thie Periodl_c et Known spiar.
(iii)Covalent Linkage: ' ' -

Organic compounds contain covalent bonds thar-maybe/pclar orron-pel=i’, “while the
inorganic compounds mostly coriir! icric honcs.
(iv)Solubility: '

Organic compounds®.fiaving non-psiar Ilnkages are generally soluble in organic
solvents _Ilk,@] aichlint) eiker, benzene, carbon disulphide etc. On the other hand, the
inorganic.cormpounds with ionic bonds are soluble in polar solvents like water.

(v) Electrical Conductivity:

Due to the presence of covalent bonds, organic compounds are poor conductor of
electricity, whereas inorganic compounds being ionic in nature, are good conductors of
electricity in molten state are in aqueous solution.

(vi)Melting and Boiling Points:

Generally organic compounds have low melting and boiling points and are volatile in
nature. Inorganic compounds, on the other hand, have comparatively high melting and

boiling points.
(vii) Stability:

Since organic compounds have low melting and boiling points, they are less stable than
inorganic compounds.

(viii) Combustibility:

Organic compounds with high percentage of carbon are generally combustible. On the
other hand, inorganic compounds are mostly non-combustible.

(ix)lsomerism:

A main characteristic of organic compounds which differentiates them from inorganic
substances is their tendency to exhibit the phenomenon of isomerism. Isomerism is rare
in inorganic substances.

(x) Rate of reaction:

Due to the presence of covalent linkages, the reactiorsnf orgqmc cormpolihds aie molkcyla; '
in nature. They are often slow and requwe specn‘. "()ntjl.lo_% ~uch &S i‘c’mr srare,
pressure or catalyst. ' f ' =

What is.@,r'.gjr\ 61"ur'gdn ic compou nds? (Knowledge Base)
- RIGIN OF ORGANI MPOUND
Organic compounds are obtained from plants and animals. On the other hand, inorganic
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Q.2

Ans:

11.1.3 GENERAL CHARACYHRIGT{tS DRIORGANICC

Ans:

compounds are obtained from minerals and rocks.

What do you know about solubility of organic compounds? (Knowledge Base)
SOLUBILITY OF ORGANIC COMPOUNDS

Organic compounds having non-polar linkages are general'y eolubie in-ongdnic lsofvents

like alcohol, ether, benzene, carbon disulphide eic. |On-4he 'other—hand, 'ths inorganic

compounds with ionic bonds are-giutile in nolaisalverits ke, wiater:..

MULTIREE CHOJCELQUESTIONS

Organic comiarahgs have s(H.R) -

(A) Lovrt pflcarbar (B) High% of carbon
(C) Both'A'and B (D) None of these
Organic compounds are obtained from: (K.B)

(A) Plants and animals (B) Minerals

(C) Air (D) Sun

Organic compounds are soluble in: (K.B)

(A) Organic solvent (B) Polar solvent

(C) Inorganic solvent (D) Both A and B
The ability of carbon atoms to form chain is called: (K.B) (LHR 2014)
(A) Isomerism (B) Catenation

(C) Resonance (D) Condensation
Rates of reactions of organic compounds are usually: (K.B)
(A) Slow (B) Fast

(C) Moderate (D) Very fast

11.1 TEST YOURSELF

Why and how carbon completes its octet? (Knowledge Base)
COMPLETION OF OCTET
Reason:
Carbon completes its octet in order to become stable.
Method:
Carbon atom satisfies its tetravalancy by making single bond and also multiple bonds

(double or triple bond). These multiple bonds are formed itself between carbon atorm @ |

sometimes by simple sharing (covalent bond) with hydrogen 2toms. '

Examples: ' i
et AR NN

CH, . ’-*./i?l:han >

H2C - CH7 |. M . A =thelne-

HC=CH!' "L Ethyne
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Ans:

Ans:

Ans:

Ans:

Q.1

Ans:

(A)

Point out the properties of carbon which are responsible for formation of long
chains of carbon atom compounds? (Understanding Base)
REASONS FOR CATENATION
The properties of carbon which are the responsible for long_chain uf rarhon-<phinps an'S'
are as follows: \
e Carbon has the valency more than two.

e Bonds formed between ¢aron| cassorn{(C—C)\atoms. i strenger-£355kImol ) than
the bond formed betweeri carhon and othek erementse. g. C — O (351kJmol ™)

Why the melting and bc "||1) p)lrt cf otgaiiic compounds are low? (Understanding
Base) NI
| I' ' MELTIN AND BOILING POINT
The meltiiag and boiling points of organic compounds are generally low because:

e These are non-polar

e Intermolecular forces between the organic molecules are weak.

Why the organic compounds are poor conductors of electricity? (Understanding Base)
(GRW 2015)

CONDUCTIVITY OF ORGANIC COMPOUNDS
The organic compounds are poor conductors of electricity because:
e They consist of molecules having covalent bonds between atoms rather than ions.
e They do not have free electrons for electric conduction.
e The covalent bonds is between non-metals which itself are poor conductor of heat
and electricity.
What are the reasons for the formation of millions of organic compounds?
(Knowledge Base)

MILLIONS OF ORGANI MPOUND
The reasons for formation of millions of organic compounds are:
e Catenation
e [somerism
Strength of covalent bond between carbon atoms
Multiple bonding

11.2 SOURCES OF ORGANIC COMPO 'NDS

—

Describe important sources of cijjanic ccrf pou nas. (I o\v\f! xdge tsase)
SOURGES\OiZIORZANIC GO, ViPOUNDS

Organic compounds asnatu elly pre pare(-sy animals and plants.

Animals; INIRN A

Animals, -3',/'11]1 bsizel twwo main groups of organic compounds.

(i) Protewis:e.g meat, mutton, chicken, eggs etc.

(if) Fats/Qils. Fats are present in milk, butter, cheese etc.
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(B)

Q.2

Ans:

Plants:
Plants synthesize four main groups of organic compounds. More over dead plants burried

under Earth’s crust are converted through biochemical processes to coal, petroleum an<-
natural gas. These materials are the main sources of organic conj p@unds Mdercan got:

thousands of organic compounds by the destructiva disti! Ianon ad C_’Jd| and ﬂac |or1a
distillation of petroleum. -

@ourceso Or;anl ("‘mpqu‘f*s)t SN

j_._r'l-.-.i N

l?rlélei.ns} lm

coal
l l " ¥ ) * ‘,} petroleum
eggs milk Carbohydr@ Proteins Vltamlns} QOils gas
mutton butter l l i l
chicken cheese wheat pulses  apple palmoil
beef maize beans  orange olive oil
fish potatoes banana soyabean
barley peanut oil
rice sunflower oil

Figure: Sources of Organic Compounds

How coal is formed? What are different types of coal?
(Knowledge Base+Understanding Base)
OR
Write down composition and uses of different types of coal.
(Knowledge Base+Understanding Base)
FORMATI

(Ex-Q.1) (LHR 2014)

(Ex-Q.2)
N OF AL
Definition:
“Coal is blackish, complex mixture of compounds of carbon, hydrogen and oxygen. It
also consists of small amounts of nitrogen and sulphur compounds .

Formation of Coal:

Coal was formed by the decomposition of dead plants burried ur der the '_dihS Ul tx‘

millions of years ago. V=
Carbonization: _ LA )
“The conversion of wood into coa!. 15 Ca fed caraniz. 1ti'5‘ﬁn |-
It is a very slow bio-chemical ch:nss, |t take~ ')|0.C.'° in tie absence of air under high
pressure and hlgh temperéiure) over & .or g nériga of time (about 500 millions of years).

At

Dead planfEs -J Buthied Ghder Earth's crust ____fherceotar >Coal
ghtemp.& press.
about 500|1| I|)| S
years ago
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Q.3

Ans:

Types of Coal: (Ex-Q.2)
Wood contains about 40% carbon, so depending upon the extent of carbonlzatlon
process, four types of coal are found.
Basis of Difference in Types of Coal: _ _
These types differ with respect to carbon content, volitile mxéiarand ! mbisture. |\ |

Formation conditipns| & | LY
i ) Lherpicdl'chaiges |

y !

Plesaure! | -

{tempprdturg § 4 - “Volatile

Swamp || tirel) i T H O matter
- Pes

I. :
Lignite
Bituminous
Anthracite
v
Different Types of Coal: (DGK 2016 G-1)

Composition and uses of different types of coal are as follows:

Type of Coal | Carbon Content ‘ Uses

Peat 60%0 It is inferior quality coal used in kiln.

Lignite 70% It is soft coal used in thermal power stations.

Bituminous 80%o It is common variety of coal used as household coal.

Anthracite 90% _It is superior quality hard coal that is used in
industry.
Which products can be obtained by the destructive distillation of coal?

(Knowledge Base+Understanding Base) (Ex-Q.3&4)
OR

What is destructive distillation of coal? (Knowledge Base+Understanding Base)(Ex-Q. 2)
OR

Name the different types of products obtained by the dESIrUCtIV“ dlstllla ar oT a)a!

(Knowledge Base+Understanding Base) — w,

L -'
== e

ESTRLJQTIVEI;‘QTILLAT"""L-)F (@J WRYRL
“The strong heating of coal in 1Hn;absr=| iCe, r\1‘ an |s call «d @trucuvﬁ dnstlllatlon 7
Composition of Coal: | 1
Coal contains elements like;
e Carbon_, J.lu |
Hyrgdent [, -
Oxvgen
Nitrogen
Sulphur

-‘E>Q""
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So, destructive distillation of coal provides large number of organic compounds along

with a few inorganic compounds.

Products of Destructive Distillation of Coal:

(i) Coal Gas: )

“Coal gas is mixture of hydrogen, methane and cari:on masoxiae_produces heat 'wher,

burnt in air”. -~

e Itis mainly used as a fue ir.ind. 15try.

e It is also used ia |»rov|d° a1 iert” or reducing atmosphere in various
metalli; .'1 (‘c| \)uLCtS'S':“.

“Ammomv.il uquor isa solution of ammonia gas in water .
Uses:

e |t is used to prepare nitrogenous fertilizers. For example, when it is treated with

sulphuric acid, it produces ammonium sulphate, fertilizer.

(iii) Coal Tar:
“Coal tar is a thick black liquid. It is a mixture of more than 200 different organic
compounds, mostly aromatic ”. They are separated by fractional distillation of Coal Tar.
Some of the important aromatic compounds are benzene, phenol, toluene, aniline, etc.

Uses:
These compounds are used to synthesize:

e Drugs

e Dyes

e Explosives

e Paints

e Varnishes

e Plastic

e Synthetic fibre

e Pesticides

tch:

“The black residue of the coal tar is called pitch .
Use: .

e Itis used for surfacing of roads and roofs. — ) AR ERARRR
(iv) Coke: ARTEE (B A 2017)'

“When coal is subjected to de;tru ,tue daau-!-lanon |1 Io siail' Ilts 'V:‘.l-..'[lle components
and leaves behind a solid residus ca!led coke ¢ o<e |~ 98% garoon”

USES ._ |1 L\ |

e Itis mainlyus el'd cqs'a‘-r ar:aw«fir.g age'ht in the extraction of metals especially iron.
o Thilalshubed as tael.”
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11.2 SOURCES OF ORGANIC COMPOUNDS

11.2.1 COAL

e ]
SHORT QUESTIONS
Q.1  Write down names of different types of coal. (Kndwledae Zesg) - L (RVY/P'2017:
Ans: TYPESDFE COAI
Following are the names of different types ¢f cdai:
e Peat 60% C
e Lignite £0%0. 4

o BitGfiigus | 30%C
o Antiacite 90% C
Q.2  Write carbon content and use of peat and lignite. (Knowledge Base)

Ans: PEAT AND LIGNITE
Following are the carbon content and uses of peat and lignite:

Type of Coal | Carbon Contents | Uses

Peat 60% It is inferior quality coal used in Kiln.
Lignite 70% It is soft coal used in thermal power stations.
Q.3 Write any four sources of organic compounds. (Knowledge Base)
Ans: SOURCES OF ORGANIC COMPOUNDS
Following are the four sources of organic compounds:

e Plants

e Animals

e Petroleum

e Natural gas
Q.4  Define pitch give its uses. (Knowledge Base)
Ans:  Answer given on Page # 127

Q.5 How scientists are trying to mine coal in the future? (Application Base)
(Interesting Information Pg. # 69) (BWP 2016 G-II)
Ans: MINING OF COAL IN FUTURE
Scientists are working one ways to convert coal into gas underground so that it will nat-,

have to be mined. This will allow us to use small seams of caai’ or seams that aie, ) | [

dangerous to mine because of weaknesses in the surrounding fjocks

?.m‘ﬁ

1. Amount of carbon content in ! igmte IS KR r_) \\
(A) 70% 1B 9n%), \
(C) 80% . AR (G
2. Vitamins arefoud i (&) -
(A) Apqie, | TANIA } (B) Pulses
(C) Citrus. friits (D) Both Aand C

CHEMISTRY-10 128



Chapter-11 Organic Chemistry

3. Name the gas which is not found in coal gas: (K.B)
(A) Hydrogen (B) Nitrogen
(C) Methane (D) Carbon monoxide
4, Coal is of types: (K.B) - '
(A)1 (B)3
(€2 i (DM
5. Dead plants produce all of theza-nrodliicis-2x¢ept. (K.2)
(A) Coal OO0 B) Cas)
(C) Petroleum , (D) Carbohydrate
6. Which one-igTsafhes rwuung agent? (K.B)
(A) Aol nJ dl iiger (B) Coal gas
(C) Coal s (D) Coke
7. Which one provides inert atmosphere in metallurgical process? (K.B)
(A) Ammonical ligour (B) Coke
(C) Coal gas (D) Coal tar
8. Which one is soft coal? (K.B)
(A) Peat (B) Bituminous
(C) Lignite (D) Anthracite
9. Which type of coal is used as household coal: (K.B)
(A) Lignite (B) Peat
(C) Anthracite (D) Bituminous
10.  Wood contains carbon about: (K.B) (GRW 2014)
(A) 10% (B) 20%
(C) 30% (D) 40%
11.  Which one of the following is not a fossil fuel? (K.B) (LHR 2015)
(A) Coal (B) Natural gas
(C) Bio gas (D) Petroleum
12.  The %age of carbon in anthracite is: (K.B) (DKG 2016 G-I1)
(A) 90% (B) 80%

(C) 70% (D) 60%

11.2 TEST YOURSELF

I Name the gases which are found in coal gas? (Knowledge Base)

Ans: ASES FOUND IN AL GA
The gases which are found in coal gas are hydrogen, methane and carkan monoxice,.~

ii. Is coal tar a compound? What is importance of coal tar?{cIndersta V*.. g Bc 5=)

Ans: COAL-TAR AS A COMPOUINL; --’ |
No, Coal-tar is not a compound. It is a mixture of more, than 20 dif| erbnt orqamu *com 1mnus
mostly aromatic. Some of the |r*“pmta| 't aremsatic conpuur.&are herizene. fifenol, toluene
aniline etc. \ \ -

Importance: ' L
These chemicals are_used [th sm*t esue drugs dyes explosives, paints, varnishes,
polishes, synthetic/ribir|zanf, pesticides.

iii. What is' )kc]?. F:Un what-purpose it is used? (Understanding Base) (BWP 2017)

Ans: AN RS COKE
Coke is 98% carbon. It is left behind residue of coal.
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Uses:
Coke is mainly used as reducing agent in the extraction of metals especially iron.
It is also used as fuel.

iv. Which is the best quality of coal? (Knowledge Base) , ' (S\Wi, STl
Ans: BEST QUALITY COAI.

Anthracite is considered as superior quality of coal ‘contaisiiig r~300/r carnbn'contznt.) s
used in industry. ) 1Y

V. What is destructive distillation? (Knowledga Base), | " (SWL 2016 G-I)

Ans: D_Ef; E=L ICT &'é LISTILLATION
Definition:
“The strony h‘Latm'g ot :oai in the absence of air is called destructive distillation”.
Importanrce:

Coal contains elements like carbon, hydrogen, oxygen nitrogen and sulphur. So destructive
distillation of coal provides large number of organic compounds along with a few inorganic
compounds.

11.2.2 PETROLEUM

11.2.3 NATURAL GAS

11.2.5 SYNTHESIS IN LABORATORY)|

LONG QUESTIONS

Q.1  Write a short note on petroleum and natural gas. (Knowledge Base+Understanding
Base)

Ans: PETROLEUM
Definition:
“Petroleum is a dark brownish or greenish black coloured viscous liquid. It is a complex
mixture of several solid, liquid or gaseous hydrocarbons in water mixed with salts and earth
particles”.
Fractional Distillation:

“Separation of fractions or components from a mixture depending upon their boiling
point ranges is called fractional distillation .

Petroleum is a main source of organic compounds. It consists ¢f-everal compourias,
mainly hydrocarbons. These compounds are separated by fr; J.CL onaI Uls i |a |0'1 ! '

Composition of a Fraction: - \
Each fraction of a petroleum is-rit!a single-com, pond, rathier eagh bi-it C‘dnsists of

different organic compounds. - | | BLRIEL \ ,
It is a mixture of lowgacleqt Iar MAss ydr arbons 7
mpositiant .\ ¥
The maiq’ ,J'J.; Yoirent about 85% is methane, along with other gases: ethane, propane and
butane.
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Q.2

Ans:

Uses: (BWP 2017)
Nautral gas is used:

e As fuel in homes as well as in industries.

e As fuel in automobiles as compressed natural gas (CNG).

e To make carbon black and fertilizers. /

Orlgln

—_—u__—_—_— .

earth crust

-~—— imperious rock

o~
gas
____~—— petroleum
water

-——— impervious rock

Figure: Occurrence and Drilling of Gas

What types of compounds are synthesized by plants? (Knowledge Base)
OR
Explain living plants as a source of organic compounds.
YNTHESIS OF MPOUNDS BY PLANT

Living plants synthesize macro-molecules, like carbohydrates, proteins, oils, vitamins etc.
(i) Carbohydrates:
The basic unit of all types of carbohydrates is glucose which is synthesized by plants
through photosynthesis. Glucose then further polymerizes to form sucrose, starch and
cellulose.
(it) Proteins:
Proteins are found in the pulses and beans.
Preparation:
Proteins are prepared by fixation of nitrogen by bacteria found on the roots of plants
(ii)Qils: Y
Oils are found in the seeds of plants such as: Ty = A

e Sunflower -~ e W VA A TR LR S

o Rapeseed 2\ AT O o NS

. Pa|m . ! 1 L1 '.. 1 J

e Coconut ~ [} N

o Grplrlgaugy |
(iv)Vitaimips:
Vitamins are found in apple and citrus fruits.
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Other Substances Drived From Plants:

Besides these major food items, plants also give us substances like:
e Gums
e Rubber
e Medicines, etc.

_tm"h\ﬂlh.‘_

Q.1 Whatizgp w;l)os.‘ii )i 0f natural gas? (Knowledge Base)

Ans: Answer given on Page # 130

Q.2 What is meant by fractional distillation? (Understanding Base)
Ans:  Answer given on Page # 130

MULTIPLE CHOICE QUESTIONS

1. Petroleum is a dark brownish liquid. (K.B)
(A) Viscous (B) Light
(C) Heavy (D) Transparent
2. Main component of natural gas is: (K.B) (LHR 2016)
(A) Methane (B) Propane
(C) Butane (D) Propyne
3. Natural gas is a mixture of molecular mass hydrocarbons. (K.B)(GRW 2016)
(A) Low (B) High
(C) Both Aand B (D) Very high
4. Which one is main source of organic compounds? (K.B)
(A) Petroleum (B) Natural gas
(C) Coal (D) Ammonical liquor
5. Living plants synthesize: (K.B)
(A) Macromolecules (B) Micromolecules _
(C) Plasmid (D) Inorganic cempouni
6. What percent of natural gas consists of methane {CH,)2.(i.8) W | (U HIR 2014}
(A) 82% (B)yS3% \/ / -
(C) 84% |\ T DY asle, T

mr—mr T —

Q.1 Give sou:fu lels arlor ganic compounds in our daily life. (Knowledge Base) (Ex-Q.6)
. (FSD 2016 G-I, BWP 2016 G-I1, SWL 2016 G-I1)

Ans: ES OF ORGANI MPOUND
Organic compounds are part of everything, from food we eat to the various items we use
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Q.1

AnNs:

Q.2

Ans:

Q3

Ans:

Q.4

Ans:

in daily life to fulfill our needs. Organic compounds are prepared naturally as well as
synthetically by chemists.

(i) Uses as Food:

The food we eat daily such as milk, eggs, meat, vegetahles cunmn coqomyd.cte '
proteins, fats, vitamins, etc. are all organic stuff.

(i) Uses as Clothing:

All types of clothing (we wear| W\ use as hed shebts etc.j-ans made gp-of natural fibres
(cotton, silk and wool, etc.) and >ynhe i tibred, (ny'cn. dacion and acrylic etc.) all these
are organic compounds,

(iii)Uses as Hause's:

Wood s, \’*"]-llLsﬂ ‘raturally synthe5|zed organic compound). It is used for making
houses ar/fuiniture of all kinds.

(iv)Uses as Fuel:

The fuels we use for automobiles and domestic purposes are coal, petroleum and natural
gas. These are called fossil fuels. All of these are organic compounds.

(V) Uses as Medicines:

A large number of organic compounds (naturally synthesized by plants) are used as
medicines by us. Most of the life saving medicines and drugs such as antibiotics (inhibit
or kill microorganisms which cause infectious diseases) are synthesized in laboratories.
(vi)Uses as Raw Material:

Organic compounds are used to prepare a variety of materials, such as rubber, paper, ink,
drugs, dyes, paints, varnishes, pesticides, etc.

USES OF ORGANIC COMPOUNDS
SHORT QUESTIONS

Describe use of organic compounds for clothing. (Knowledge Base)

RGANI MPOUNDS AS CLOTHIN
All types of clothing (we wear, we use as bed sheets etc.) are made up of natural fibres
(cotton, silk and wool, etc.) and synthetic fibres (nylon, dacron and acrylic etc.) all these
are organic compounds.
Describe two uses of organic compounds. (Knowledge Base) (GRW 2017)

USES OF ORGANIC COMPOUNDS

The two uses of organic compounds are as follows:
(i) Uses as Food: ) : \
The food we eat daily such as milk, eggs, meat; vegeﬁl}ies uuﬂtc-lr'l i bchvarares_
proteins, fats, vitamins, etc. are all organic stuff /
(i) Uses as Clothing: - |
All types of clothing (we wear, Fin\uge as Gad sneet eLc: \\a{ snade up of natural fibres
(cotton, silk and wool, etc.) and syr! t1eu( frbleS (nv':).. dacron and acrylic etc.) all these
are organic compouncis:, [
How orgariqoq PounalJ caul & ased as fuel? (Knowledge Base)
Answer'gil/g rJAbov= :
How orgeriiccompound can be used as medicines? (Knowledge Base)
Answer given above

CHEMISTRY-10 133



Chapter-11 Organic Chemistry

i.
Ans:

il.
Ans:

iil.
Ans:

iv.
Ans:

11.3 TEST YOURSELF

Define Petroleum. (Knowledge Base) (GRW 2015)
PETROLEUM - )
Definition:

“Petroleum is a dark brownish or greenish black colourgtviscous-iquid. 1t i¢, & complex, mixtre,
of several solid, liquid, or gaseous hydrocarbons mixed Vit watei, st and'\earih particles”.

Importance: K :
e Petroleum is a main seurce cfiorjanic zomgsunds.
e It consists of gei/erel comnoundsmainly hydrocarbons.
What ty01s (I1|' ceiminourds aie Synthesized by plants? (Knowledge Base)
" COMPOUNDS SYNTHESIZED BY PLANTS
Living plants synthesize macromolecules.
Examples:
Following are the important the compounds sysnthesized by plants:
e Carbohydrates
e Proteins
e OQils
e Vitamins
What is the basic unit of carbohydrates and how it is synthesized? (Knowledge Base)
BASIC UNIT OF CARBOHYDRATES
The basic unit of all types of carbohydrates is glucose.
Synthesis of Glucose:
Glucose is synthesized by plants through photosynthesis.

6CO,+6H,0 — gt C,H,,0,+60, +Energy

CNG stands for? (Knowledge Base)
CNG STANDS FOR
CNG stands for compressed natural gas, which is used as fuel in automobiles.
Our existence owe to organic compounds, comment. (Knowledge Base)
WIN F R EXISTENCE
Our existence owes to organic compounds because organic compounds are the part of
everything from food we eat to the various items we use in daily life to fulfill our needs.

11.3 USES OF ORGANIC COMPOUND§

MULTIPLE CHOICE QUESTION
Which one of the following is synthetic fibre? (K.3)| /'

(A) Cotton =0 (B) Dacipr” b
(C) Wool = 1) D} Sl \\
Which one of the following is not i¢ssil fusl? (KR}

(A) Dacron AN 11— (B) Petroleum

© Nature!.qr'r'. NN _' i (D) Coal

Which anglof the fottowing is natural fibre? (K.B)

(A) Nylor~ (B) Dacron

(C) Wool (D) Acrylic
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Q.1

Ans:

ALKANES AND ALKYL RADICALS

LONG QUESTIONS
Define the homologous series. Write down its properties. .
(Knowledge Erasetlinideretanadinig Bese)

(E=QTY LR 2015, FSD 2016\GHIL)

) OR 1Y .
Write down the chracteristics‘aof homaicoaussarizs. ' _ - (Ex-Q.7)
_O_‘Q__‘_Dzb_% SISERIES

“The group of similar cqrrround: in‘vhiclieach member differs from the adjacent
member by —(]3'--i;—- qrodpana névesame functional group is called homologous series ™.

.
Examples:
e Alkane series
e Alkene series
e Alkyne series

Most Important Homologous Series:

Alkanes from the most important homologous series of compounds. Alkanes are
saturated hydrocarbons or paraffins (para means little, affin means affinity). Their
general formula is CyH2n+2, where ‘n’ is number of carbon atoms. In case of alkanes ‘n’
ranges from 1 to 40. In this way, alkanes form the most important homologous series of
compounds.

Properties of Homologous Series:

Organic compounds are divided into groups of compounds having similar chemical
properties. Each group is known as a homologous series. Organic compounds of the same
homologous series have the following properties in common.

(i) General Formula:

All members of a series can be represented by a general formula.

Examples:
e General formula of Alkanes : ChHon+2
e General formula of Alkenes : CnHan
e General formula of Alkynes : CnHono

(i) Difference Between Successive Members:

Successive members of the series differ by one usit of --(‘Hg- and| 4 unity iiny tt e|
relative molecular mass. ;

(iii) Chemical Properties: \ \ A
They have similar chemical [’FLLEI'[ES (he“aJsc thny ciriain the same functional
group) LTERIER

There iz a ra ,J..-.?u \._nanb- i their physical properties; the melting and boiling points
increasegradually with the increase of molecular masses.

(V) Methods of Preparation:

They can be prepared by similar general methods.
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Q.2 What s alkyl radical? How alkyl radical can be formed?

(Knowledge Base+Understanding Base)

Ans: ALKYL RADICAL
Definition:
“The group of atoms formed by the removal of one of th-' h)drog
called alkyl radical . DIR Tl -

General Formula:

Their general formula.is, k241
. s

Formaflor“

e1 ctm o An dikme S

Alkyl radu 1 are derlvatlves of alkanes. They are formed by the removal of one of the

hydrogen atoms of an alkane and are represented by a letter 'R".
Nomenclature:

Their name is written by replacing 'ane' of alkane with "yl”.
Examples:

(i) Alkyl Radicals of Propane:

Following are two alkyl radicals of propane:

n-Propyl:
Propane has a straight chain structure. When terminal H is removed it is called n-propyl.
Iso-propyl:
When hydrogen from central carbon is removed it is called isopropyl, as explained
below:
Removal of terminal H CH3—CH,—CH,—  n-propyl!
CH3—CH,~CH, H
propane Removal of central H ——= CH3—(:';-CH3 isopropyl

(if) Alkyl Radicals of Butane:
Similarly, different structures of butyl radicals are explained:

Removal of terminal H —— CH3—CH2-—CH2—CH;._—- mbunet

CH3—CH2—CH2_’CH3 il H"' -' | \ 1!
butane Removal of central H ——| C i3 (‘“U- 2~ PH. swc-.. _-ivl \
- -' )
ey -
CH; — .—emcvai'o’ ten:na'H—r—- CH3 CH —CH,— isobutyl
CH3— CH_C.H:]"-_.'-| ", '-.|-<k WM ' CHs
" L "' | -_.' Y 5
isobifiajup, . Removal of central H —— CHa_JI;_Cﬂa
- ter-butyl
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Table: Names and Molecular Formulae of Alkanes and their Alkyl Radicals

Alkane ‘ Molecular Formula ‘ Alkyl radical ‘ Name
Methane CH,4 CH;— - Methvl
Ethane C,Hsg CiH.— .= EEI‘)_’I_ B
Propane Calag, | C?,;;—_- R _I-—t}:\‘l —
Butane C4H30___ \ { __54;[:—__' __'__Iéutyl
Pentanei_ A\ N ,_H__l__ \ _.F_( T CoHu - Pentyl
r!eycljn, N CeHua CeH1s — Hexyl
Heptare CoHus CoHis— Heptyl
Octane CsHis CsHi7 — Octyl
Nonane CoHzo CoH19 — Nonyl
Decane CioH22 CioH21 — Decyl

11.4 ALKANES AND ALKYL RADICALS

SHORT QUESTIONS
Q.1  Define homologous series. (Knowledge Base) (SGD 2016 G-I, IT, MTN 2016 G-II, SWL 2016 G-II)
Ans: RADICALS OF BUTANE
Definition:
“A group of similar compounds in which each member differs from the adjacent member
by —CH,— group and have same functional group is called homologous series .
Examples:
e Alkane series
e Alkene series
e Alkyne series
Q.2  Why hydrocarbons are regarded as parent organic compounds? (Knowledge Base)
Ans: PARENT ORGANIC COMPOUNDS
Hyrocarbons are regarded as parent organic compounds because all other compounds are

considered to be derived from them by substituting one or more hydrogen atoms of a. [

hydrocarbon by one or more reactive atom or group of atoms.

MULTIPLE CHOICE QUE;

1. The molecular formula of pentane is: (K.B) v
(A) CHy WU EICH VL
(C) CsHyo A D) L4HI_0 ! \'\.
2. Which of the following are deri /ed fr«)rn alirahes? (iKB)
(A) Alkyl radlcal "y '.j _ 1~ (B) Alkane radical
(C) Alkene-rac ! ' (D) Alkyne radical
3. How manyc &'bﬂr s'are present in octane? (K.B)
EE (B)6
€8 (D)7
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4. The chemical formula of butane is: (K.B)
(A) CsHiz (B) CsHs
(C) CzHs (D) C4 Hyo
5. General formula of alkyl radical is: (K.B) (GRW.2017)
(A) ChHane2 (B) ChHa
(C) CnH2n+1 (D) Cn"|8
6. Paraffins means: (K.B) ) _
(A) Little affinity (B)>-Very mgh-affinity
(C) High affinity 1D} Flone of these
7. The removal of terminal hvdrogen frora the =traight chain of propane is called:
(K.B)

(A) n-propyl (75 W5 18 A\ (B) Propane
© Isopm;y"] . (D) Propene
8. Alkanes'are*rydrocarbons: (K.B)

(A) Saturated (B) Unsatruated
(C) Cyclic (D) Very reactive
9. When one hydrogen atom is removed from alkane it gives: (K.B)
(A) Ethene (B) Alkynes
(C) Alkyl radical (D) Aromatic compound
10.  Each member of homologous series differs from the successive member by: (K.B)
(A) CH3;—group (B) — CH, — group
(C) — OH group (D) — CHO —group

11.5 FUNCTIONAL GROUPS

11.5.1 Functional Groups Containing Carbon, Hydrogen and Oxygen

11.5.2 Functional Groups Containing Carbon, Hydrogen and Nitrogen

11.5.3 Functional Groups Containing Carbon, Hydrogen and Halogen
11.5.4 Double and Triple Bond

Q.1 Define the functional group. Explain functional groups containing carbon, hydrogen

and oxygen with examples. (Knowledge+Understanding+Application Base)
(Ex-Q.5)(SGD 2016 G-11)

OR .
Write a detailed note on functional groups of alkenes and alkiyries. How | ey ale-_' {1 (
identified from other compounds? - A VL ECDs)
Ans: EUNCTIONAL GROUE\ ' ) "
Definition: '

“An atom or group of atoms or p|e»e| e nf dcunle ar frmxmund'which determines the
characteristic properties of a5 orpagic ¢ ( m pound sknown as functional group ™.

Alkyl Radical: T -

“The rem aiﬂfllg art| of hc organic molecule (other than functional group) mainly
determiniz5 tine' physical properties such as melting point, boiling point, density, etc and is
called alkyl part or alkyl radica/”.
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Examples:
e — OH group is the functional group of alcohols, which gives characteristics properties

of alcohols.
e — COOH group is the functional group of carboxylic acis.
EUNCTIONAL GROUPS CONTAINING CARBON| HYDRLESEN AHDIOXYGEN, |
The organic compounds contammq carbon, hydregen énd OXvgin as tun; tionai-group are
alcohols, ethers, aldehydes, ketdines, \carboxyliclavias anfestars.
(i) Alcoholic Group: L (BRWE 20 14 5GD 2014, SWL 2016, 17) (Ex-Q.10)
“The functional grous:= ()H is callel] Alzekiic group ™.
The functigagl grquoict nr Gholsis —OH.
Generai.f okl [nulc '
Their general formula is ROH, where R is any alkyl group.
Exmaples:
H;C—OH H;C—CH,—OH H;C—CH,—CH,-OH
Methyl Alcohol Ethyl Alcohol n-propyl Alcohol
(ii) Ether Linkage: (LHR 2015)
“The functional group C— O — C is called ether linkage”.
The functional group of ether is C— O - C.
General Formula:
Their general formula is R -O- R'. Where R and R' are alkyl groups. R and R' may be
same or different.

Examples:
H3C-0O—CHj H3C——CH,—O——CH,—CHj HC—0—C;H5
Dimethyl ether Diethyl ether Ethyl methyl ether
(iii) Aldehydic Group: (Ex-Q.11)
@)
[
The functional group - C - H is called aldehydic group”.
@)
O

Aldehydes family consists of functional group- C - |-| .

General Formula: - j
Their general formula is RCHO. \Nnefe R stanuo fon H.or Some|, alkyl qrf)w

Examples: =S RiRY \\\
0 B\ Lo

N AANIAR =L _C—

! “Shrimaldehyde Acetaldehyde
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(iv)Ketonic Group: (LHR 2015) (Ex-Q.11)
“The functional group C=0 is called ketonic group”.
The compound containing C=0 functional group are called ketones.

0 9 o \n
Dimethyl ketone () | | -E"h.yl méthyi detdine—"
¢ -

N =
They have :hlel'g(-.rini'rc..l forhtha K- C-R . Where R and R’ are alkyl groups. They may be

same or'Cijierent:

(v) Carboxyl Group: (MTN 2016 G-11)
“The functional group —COOH is called carboxyl group .

The compounds containing —COOH as functional group are called carboxylic acids.
General Formula:

Their general formula is R-COOMH. Where, R stands for H or some alkyl group.

Examples:
0 0
Il
H—C-OH H;C—C—OH
Formic acid Acetic acid
(vi)Ester Linkage: (LHR 2015)
(@]

. I
“The functional group - C-Q - is called ester linkage or ester functional group”.

i
Organic compounds consisting of - C- - functional group are called esters.
General Formula:

There general formula is RCOOR". LA L
Where R and R’ are alkyl groups. They may be sanve or gifferlevit,Stct| as:_) |

Exammes: ! b\ —~ .,K \\ ,,
9 SARIRY - L1 - |1 _I. (l? -
HBC__Q._'CT‘Q]'} \ A HyC——O—CyH
Nizthyl acetate Ethyl acetate
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FUNCTI

Amines:

NAL GROUP

NTAININ

ARBON, HYDR

EN AND NITR

EN

(Ex-Q.9)

“The organic compounds containing carbon, hydrogen and nltroge= 138 functiardi nroub
are called as amines” : \

Functional Group:

Their functional group is -NH ™ . ‘ .
General Formula:
Their general formula i F '\IH
Examples:, [T\ 1]
H;C—NH, H3C-NH H;C._ . CH;
Methylamine CH;3 1|\I
Dimethylamine CHj
Trimethylamine

Table 11.4 Functional Groups containing carbon, hydrogen and oxygen

Class Name gtzlclt;onal Class Formula Examples
! Alcohols ;
| A
| Primary | —CH,—OH
|
| | R HoC, |
' Secondary CH—OH CH-OH CH-OH |
[ R/ H3C
f ; R ClHa {
; Tertiary —C—OH R—C—OH 2C~C~OH |
' | R CHj
| .
| Ethers I —0— R-O-R HaC—O—CHs
| |
| .
| Aldehydes | ? 2 2
| —C-H R-C—H | HaCrSrH )
—— | T
| o — - ~ I-I 1 '.I L
! Ketones I f | KeB\RY
| —C— R-C-R | | { ¢ crchchd ..
e e o e = 1 & |1 v, ¢ 1 "__.-'I R —_
— T | —F = k1 [
A T P | \ T
| Carboxylic acids O LAY TRGL L %
; —c-oft 11 [\} ‘ricliops 4C—C—OH
| O —— - /| ____'- T, P T ™ =
T, 5 %
Estergn, [ J. \ ||"-~_JFLI J 1 0 !
] [ SN [% ) “~—c-or ‘ R-C-OR HaC—C~0C,Hs
I____;-,;_'.-._'-,___ 3 | z

L
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FUNCTIONAL GROUP CONTAINING CARBON, HYDROGEN AND HALOGENS
“The organic compounds having functional group containing carbon, hydrogen and
halogens are called alkyl halides”. -

Functional Group:

Their functional group is — X

General Formula: ]

There general formula is R — X! Wkiere = F'Ciy, Erior 1)

Table 11.4 Functional Groups corita:ring zaiban, hvdr¢oen aid oxygen

I

AIkyI I-.‘:J( ﬂ
a. Fomary —CHy— R-CH,~ HaC-CH,—X  Ethyl halide
b R\CH X HSC\CH X sec-Propyl halide
—_ - - sec- /1 N
b. Secondary | CH™X o HC
| 1 T
c. Tertiary —CI)— R—(}.‘.—X H3C—(|3——X ter-Butyl halide
R CHs
DOUBLE AND TRIPLE BOND
(i) Alkenes:

“Hydrocarbon compounds consisting of double bonds between two carbon atoms in their
molecules are called alkenes ”.

Examples:
H,C = CH, Ethene
HsC - HC =CH, Propene
(i1) Alkynes:

“Hydrocarbon compounds consisting of triple bonds between two carbon atoms in their
molecules are called alkynes ”.

Examples:

HeC—— C==CH

Propyne

FUNCTIONAL GROUPS .~

Q.1  Write the general formulaolela-myi'ﬂ grour\ ' \\ N A (SWL 2016 G-11)
Ans: ALD_LQ;@;;@; L
NN -0

The genera *o mu.a of aldehydic groupis R—-C—-H.

CHEMISTRY-10 142



Chapter-11 Organic Chemistry

Q.2  What is composition of perfume? Give functional groups present in geraniol.
(Interesting Information Pg. # 69)_

Ans: COMPOSITION OF PERFUME _
Perfumes often contain rose oil, which consisis \of diztinct~smenl’ giving, ‘organic,
compound geraniol.

Functional Groups of Geranioi:,

Geraniol consists of twa funclional iious: carbon-carbon double bond and the hydroxyl

group. ..
Q.3 How dog§ recognize the characteristic smell of human sweat?
(Interesting Information Pg. # 69)

Ans: SMELL OF HUMAN SWEAT

A sniffing dog can recognize the characteristic smell of human sweat. Each person’s

sweat contains a unique blend of carboxylic acids.

11.5 FUNCTIONAL GROUPS
MULTIPLE CHOICE QUESTIONS

1. Functional group — OH is found in: (K.B)

(A) Alcohols (B) Carboxylic acids
(C) Ethers (D) Esters
2. Perfumes contain: (K.B)
(A) Sunflower oil (B) Rose oil
(C) Soya bean oil (D) Palm oil
3. Functional group C-O-C is found in: (K.B)
(A) Alcohols (B) Carboxylic acids
(C) Ethers (D) Esters
4.  CHz-O-CHj s called: (K.B) O
(A) Dimethyl ether (B) Diethyl etfier | [ ()
(C) Ethyl methyl ether DR e %_(D'?-Proﬁyl.”_e‘thw\"
S. The characteristics of carboxylic avias'are dut tp the prezciice of group: (K.B)
0 = LN
GEINIANV AN A (B) -COOH
(C)-OH- ~ (D) C-0-C
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6.

10.

11.

12.

13.

14.

15.

Which one contains double bond? (K.B)

(A) Alkene (B) Alkyne ¢
(C) Alkane (D) Alkyle
Which one contains triple bond? (K.B) -
(A) Alkyne : (B) Alkyle
(C) Alkane AW (DJ Al tne )
Organic compounds contalnlng cefrbcr, hydrugm and halogens are called: (K.B)
(A) Alkyl halides ~, [T | BN A (B) Alkene
(C) Amiindsh| | W (D) Halides
Organic e'ompounds containing — NH; are called: (K.B)
(A) Thiophene (B) Alkyne
(C) Amines (D) Alkane
Geraniol consists of functional group. (K.B)
(A) 2 (B) 4
©3 (D)5
O
[J
Organic compounds consisting of — C—O—functional group are called (K.B)
(A) Ethers (B) Ketones
(C) Esters (D) Carboxylic acids
Members of a homologous series have same: (K.B)
(A) Chemical properties (B) Physical properties
(C) Melting point (D) Density
The functional group —COOH is found in: (K.B) (GRW 2014)
(A) Carboxylic acids (B) Aldehydes
(C) Alcohols (D) Esters
Which one is carboxylic group? (K.B) (GRW 2015)
\ —0OH || TN [
(A) L= (B) —C—0H M\ _ A NN/ (@
|| \ 7\ \L O WS- |
(C) —C—-~H ~(b ?--_ x;\ OR
Class formula of prlmary alcoh 3I~ 1S (r( B) - (GRW 2015)
NN _ R\

(A) R~ Chiy 7,'3-54. ' ® FHOn
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16.

17.

11.6

Q.1

AnNs:

|
©) R—T—OH (D)R-0-R

R . —_ 1 1
Which one of the following compounds is ketane? (K. 3) 1R (R 2016)
(A) (CH,), CHOH 2 (BY (CH,);C0 |
(C) (CH,), NH L (@)Y (CH,), CHEY
Formula ¢f tle"tie.ry aicanolelis: (K.B) (RWP 2016 G-11)

.I | R
(A)R-CH,- OH (B) \CH—OH

R/

R
© R—<|:—OH (DDR-0-R

R

TESTS FOR FUNCTIONAL GROUPS

LONG QUESTIONS

Give the tests for functional groups. (Knowlegde+Understanding+Application
Base)
TESTS FOR FUNCTIONAL GROUP
a. Tests for Unsaturation: ¢ = c{ or —C=C—
(i) Bromine Water Test:
Dissolve a pinch of the given organic compound in 2.0 cm?® of carbon tetrachloride
(CCly). Add 2 cm® of bromine water in it and shake.
Result:
Bromine will be decolourised.
(ii) Baeyer's Test:
Dissolve about 0.2 g of the organic compound in water. Add to it 2-3 drops of alkaline
KMnQO, solution and shake.

Result:
Pink colour will disappear. tm! _
b. Tests for Alcoholic Group —OH: VN A(EQILD) ISWL 2015 G-1

(i) Sodium Metal Test , SRV AR L R A

Take about 2-3 cm® of the givén. Jrgan iGuid in'a 'F![y\aést"tubé & add a piece of
sodium metal. AR RELE T

Result: -

Hydrogen gas will qvo'wI b

(ii) Estzr '-m% aan o rest.

Heat abGuit 2.0 criv® of the organic compound with 1.0 cm?® of acetic acid and 1-2 drops
of concentrated sulphuric acid.
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Result:
Fruity smell will be given out.

c. Tests for Carboxylic Group —COOH:

(i) Litmus Test:

Shake a pinch of the given compound with wite! am acd/ard op 01 Hu= I| mus
solution. - \ A

Result: '

Litmus paper (solution) will turn red

(i) NaHCOg3 Solution Test: '

Take about 2.0.:5n™ of 594 NG H84'solution and add a pinch of given compound.
Result:*, ] [ %1 -

CO, gas ‘it foervescence evolves.

d. Detection of Aldehydic Group —-CHO : (Ex-Q.12)

@)
0

—C-H

(i) Sodium Bisulphite Test

Shake about 0.2 g or 0.5 cm?® of the given compound with 1-2 cm® of saturated solution
of sodium bisulphite.

Result:

A crystalline white precipitate will be formed.

(i) Eehling's Solution Test:

Mix equal volumes of Fehling’s solution A and B in a test tube. Add a pinch of organic
compound and boil for five minutes.

Result:

Red precipitate will be formed.

e. Tests for Ketonic Group: (Ex-Q.12)
(i) Phenyl Hydrazine Test:

Shake a pinch of the given organic compound with about 2.0 cm® of phenyl hydrazine
solution.

Result:

Orange red precipitate will be formed.

(if) Sodium Nltropru55|de Test: ' \
Take about 2.0 cm® of sodium nitroprusside solutisn, in a fost tubeand add -3 drc]og of *
NaOH solution. Now add a pinch of the given compoum md I’ak= ' '

Result: =T\ o~ L
Red colour will be formed. — S B a! LA ._“* \\
(iii) Eehling's Solution Test A W
No reaction AN
1 T I. I . I-'
f. Tests T _IE'QnH 2y Amino Group (-NH»): (Ex-Q.9)

Carbyl Anirie Test:
Heat about 0.2 g of the given compound and add 0.5 cm®of chloroform and add 2-3 cm?®
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Q.1
Ans:

Q.2
Ans:

Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

of alcoholic KOH.
Result:
Extremely unpleasant odour will be given out.

g. Tests for Esters:
They are recognized by their fruity smell.

What is carbyl amine test? ([<ncwlgdg? 'B#se+Understanding Base)
Answer given.ca Pae &L 3e '

What i5'8 sq]mr’sweét? (¥nowledge Base+Understanding Base)
Answer ¢iven-on Page # 145

How can aldehydic group be identified? (Knowledge Base+Understanding Base)
(Ex-Q.12)

Answer given on Page # 146
What is bromine water test? (Knowledge Base+Understanding Base) (SWL 2017)
OR

Which reaction is used to identify the unsaturation of an organic compound?

Answer given on Page # 145

Pharmaceutical chemists work towards the partial and total synthesis of effective

drugs. Comment. (Understanding Base) (Science, Technology and Society Pg. # 73)
WORK OF PHARMACEUTICAL CHEMISTS

Synthesis of effective drugs to control the epidemics and fatal diseases is the need of the

society. The responsibility to synthesize effective drugs is of pharmaceutical chemists.

They can evaluate the efficiency and safety of these drugs. They make the drugs more

and more effective by reducing their side effects and enhancing potency.

11.4 TEST YOURSELF

Ans:

What is the functional group of an ester? (Knowledge Base+Understanding Base)
(LHR 2013)
FUNCTIONAL GROUP OF AN ESTER

O

|
Esters have R - C- OR'general formula where R and R" are the alkyl groups that may or
may not be same. -

Thus, \
o o
. || .-.: 1 T % - = 1 L1
Functional group of an ester -C-£F | BARIE \\ ,
I - !
Example: gy} Boagr]
| eyl Acetate
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Ans:

Ans:

Ans:

What is the difference between aldehydes and ketones?

(Knowledge Base+Understanding Base)
DIFFERENTIATION —~5
The differences between aldehydes and ketones are as follos'

e | A VARERGIU

-u*1 ,uonal Sreup

e Aldehydes have functional group [l Ket Cites have functlonal group
Or
TININ IRV A ' I|
]. R -C-
I General Formula
e Their general formula is RCHO e Their general formula is
O
[ i ,
R-C-H R-C-R
Examples
i 0
o H—(“:—H o H,C-C-CH,

Give the functional groups of alkenes and alkynes?
(Knowledge Base+Understanding Base)
FUNCTIONAL GROUP
Folowing are the functional groups of alkenes and alkynes:

Alkenes: e o 1 ool
Alkynes: —E=0C—

How an alcohol is tested? ?(Knowledge Base+Understanding Base)  (SGD 2016 G-I1)
TESTS FOR ALCOHOL

Alcoholic group is tested by sodium metal test and ester formation test.

(i) Sodium Metal Test _

Take 2 — 3 cm?® of the given organic compound in dry testtube and ﬁdd aplece nf Jo0. ury =th

Result: o , WYFARY

Hydrogen gas will evolve. AR o/ e \ A SN \

(ii) Ester Formation Test SRS A

Take about 2— BCm Off wlen ormr icide: .lpound Wlth 1.0 cm® of acetic acid and 1-2 drops

of conczint a}e IR ric-acid.

Result: "

Fruity smell will be given out.
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V. How a ketonic group is tested? (Knowledge Base+Understanding Base)
Ans: TESTS FOR KETONI ROUP

Ketonic group is tested by following tests.

(i) Phenyl Hydrazine Test:

Shake a pinch of the given organic cempound with z.0'cs n¥of phznyl ny(razine soation.
Result: D, : _

Orange red precipitate will be-formea. |

(i) Sodium Nitropi,ssice: Teqt:

Take abau, ?.];'cm'g o -s0dium .nitroprusside solution in test tube and add 2-3 drops of NaOH
solution. Now add a pinch of organic compound and shake it.

Result:

Red colour will be formed.

(iii) Fehling’s Solution Test:

No reaction

11.6 TESTS FOR FUNCTIONAL GROUPS

MULTIPLE CHOICE QUESTIONS

1. Baeyer’s test results in disappearance of colour: (K.B)
(A) Pink (B) Red
(C) Orange red (D) White
2. Esters are recognized by their: (K.B)
(A) Fruity smell (B) Fruity taste
(C) Fruity colour (D) Unpleasant smell
3. Fehling’s solution test gives colour precipitate of: (U.B+K.B)
(A) Red colour (B) White colour _
(C) Black colour (D) Orange red-calour '
4. Extremely unpleasant smell will be given out for teét:_(:(.f%;
(A) Carbyl amine D | (5‘\_Fehfin"g'§ Iution
(C) Sodium sulphite Y ._ AR \D, Liitraks )
5. Phenylhydrazine reacts with keior."és_éﬁd-fdr'ms: '(.A.B)
(A) Orar‘g :_-r&lil' AL, ..I (B) Brown ppt.
(C) Whita ppt (D) Red ppt.
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CONCEPT DIAGRAM

~ _\- ] II-:H_
L 3
Alidls ' Molecular '.'__"-, _ArA ‘llk xl | -:ifl
Synthesis in . 7 @ Structural j AR TuBRY ". b\ I
: Proteins ; f- ] ad ARERIRER N
laboratories ¢ Condensed | || AWV VY
, (® Electropic—= \ |\ / | \\(oTr—=
\\ |L [l _\\? El'_"’-lﬁxﬁ | f N. i !Eﬂdﬁd
(L pl ) f BIEARRRY 'K_- Ll P8 as clothing
ive plants \ '. \ —'-—'—-—I— b L
l | [. formulal (IS &46 h
© Carbohydrates et O \ '| '._- = uses as nouses
o Protems :l'fg_&\:]_ “_’J_]'E"'{" ® as fuel
® Qils «.\ M ‘[ | g ® as medicines
e Vitamins J ORGANIC ® as raw materials
- Compounds g
Dead plants
Coal
® Petroleum
e Gas Functional Alkyl Homologous
groups radicals series
Containing Containing Containing C, Containing double
C,Hand O C,Hand N H and Halogens and triple bonds
=N
f. Alcohols ® Amines & Alkyl halides
e Ether > Primary > Primary
® Aldehyde > Secondary > Secondary
® Ketone > Tertiary > Tertiary
® Carboxyl acid s A \ A .
T =5 = W \
\' Ester J \ "| _.F I'I| f-"\ 1Y, _I'_I.I'n._j" et .
VO~V W
) =
Types: e Peat o-ilil'érllr!'j:te'l.l'l vaW:ua{nI'!nolh,lé., \ oal-‘\.%mram )
i

e Coaltar = Coke

'!. I
ATC
“« Ammonical liquor

*“RFR*J_]

"14_F|| 15-4515

f‘?:fl‘%@

CHEMISTRY-10 150



Chapter-11 Organic Chemistry

MULTIPLE CHOICE QUESTIONS
INTRODUCTION

g ohcanic, |, N
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11.2 SOURCES OF

RGANIC COMPOUNDS

11.5 FUNCTIONAL GROUPS
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'S A ICH C B8 B
5 E1 10 N 15 I _

—
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10.

11.

12.

EXERCISE SOLUTION
MULTIPLE CHOICE QUESTIONS

The ability of carbon atoms to form chains is called: (K.R)
(GRW 2013, LHR 2014,;3GD 2014-=SD2u16 (3411,1S\VVL, 2017 G-1)

(a) Isomerism (b) Catznation

(c) Resonance ) @ Cendensaticn

Coal having 90% carbon contenty is ¢elled) (iX.3)} |} (5GK 2017, MTN 2017, SGD 2017)
(a) Peat Vo (ky-iignite

(c) Anthragitac, [\ (WU [N @ = 7 (d) Bituminous

Main caimcnert hixatural gas is: (K.B) (GRW 2013, LHR 2015, RWP 2017, MTN 2016 G-
1,11

(a) Methane (b) Propane

(c) Butane (d) Propene

The strong heating of coal in retorts in the absence of air is called: (K.B)

(a) Fractional distillation (b) Sublimation

(c) Roasting (d) Destructive distillation

Pitch is black residue of: (K.B) (SGD 2016 G-I, SWL 2016 G-11, BWP 2016 G-11)
(a) Coke (b) Coal tar

(c) Coal (d) Coal gas

Natural gas is 85% methane. It is used to make the following except: (K.B)

(a) Carbon black (b) Coke

(c) Coal tar (d) Coal gas

Which one of the following does not contain starch? (K.B)

(a) Sugar cane (b) Maize

(c) Barley (d) Potatoes

Petroleum is refined by: (K.B)

(a) Destructive distillation (b) Fractional distillation

(c) Simple distillation (d) Dry distillation

In laboratory urea was prepared by: (K.B) (SGD 2016 G-11, MTN 2016, G- ||)
(a) Wohler (b) Rutherford -
(c) Berzellius (d) Dalton ., - _
General formula of alkyl radical is: (K.B) V= ASGD 2017, BWF 2015 G-l
(a) CiHone (b) C. ko, of /A .

(¢) CoHans1 A Gollzn ‘\'

Identify which one of the followi ing) compou ncs’ isal \dtone? (K. B)

(@) (CH3)2,CHOH .~ ] | || LAy (CHs)CO

(€) (CHaYMHT p | ) (d) (CH3),CHCI

The furictisris J I ngUp -COOH is found in: (K.B) (GRW 2014)
(@) CarboXyllc acid (b) Aldehydes

(c) Alcohols (d) Esters
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Which one of the following statements is not true about fossil fuels? (K.B)

(a) They all contain carbon (b) They are renewable

(c) They produce pollutants when burnt (d) They cause acid rain L
Which one of the following is the hardest coal? (K.B) ~,  (DGK 2017, SW).2056'3-1)
(a) Peat (b) Lignite o b 1o
(c) Bituminous - (dY.Anthragitz .

In which of the following gml'og pryden is autacl“nd on )uh Siges Wlth carbon
atoms?(U.B) '

(a) Ketone _ W (b) Ether
(c) Aldehvde-«, [, (W o= (d) Ester
Carborizp IJH unc%s is the conversion of: (K.B)
(a) Coal irto coal gas (b) Coal into wood
(c) Wood into coal (d) Wood into coal tar
Coal gas is a mixture of: (K.B) (FSD 2016 G-I)
(a) CO and CH4 (b) CO, CHy, CO,
(C) CO, CHg4, H, (d) CO, H» and CO,
Which one of the following is a synthetic fibre? (K.B)
(a) Cotton (b) Wool
(c) Nylon (d) Silk
Which one of the following is not a fossil fuel? (K.B)
(a) Coal (b) Natural gas
(c) Biogas (d) Petroleum
Which one of the following does not contain protein? (K.B)
(a) Pulses (b) Potatoes
(c) Beans (d) Eggs
Conversion of dead plants into coal by the action of bacteria and heat is called:
(K.B) (DGK 2016 G-1)
(a) Carbonization (b) Catenation
(c) Hydrogenation (d) Cracking
Which one of the following compounds is an aldehyde? (K.B)
(a) CH3; —CH,-OH (b) CH; — COOH
(c) CH3;CHO (d) CH3COCHg3
Formula of acetaldehyde is:
(a) CH,—CH,OH I\~ w) CH —CLOH
0 SIRARARY AQ
0 _ RIRE
() CH,—C-H _ .5 . (d) H C H

CHEMISTRY-10 154



Chapter-11 Organic Chemistry

ANSWER KEY

1 ¢ EY 11 N 16 K 21 EN
c IR 2 Wb o YA c e c |
13 BN 18 E.23 ISH|

7
8

1. What is et by the. thim catenation? Give an example of a compound which
displays. ¢g cnﬁw'atim. Knowledge Base) (GRW 2014, SWL 2016 G-1, DGK 2016 G-11)
Ans: CATENATION
Definition:

“The ability of carbon atoms to link with other carbon atoms to form long chains and
large rings is called catenation .

Examples: CH,
P
CH, CH, CH, H,C CH,
e e /
ch/ SCH,  OCH,  CH, | |
H,C_ _CH,
n-octane \CHZ
2. How coal is formed? (Knowledge+Understanding Base) cvclohexane
Ans: FORMATION OF AL

Coal is formed by the decomposition of dead plants burried under the Earth’s crust millions of
years ago. It is very show bio-chemical process. Coal is formed by carbonization of wood. It
takes place in the absence of air under high pressure and high temperature over a long period of
time (about 500 millions of years).

Pressure Pressure

Wood —2ial__y pegtHdhemperawre | jognite—= 4 Bituminous——==*y Anthracite

Biochemical ” Press
40%C 60% C 70%C 80%C 90%C
3. What is importance of natural gas? (Knowledge Base) (BWP 2016 G-}, [ |
Ans: IMPORTANCE OF NATURAL GAS \ A |
Natural gas is used: [

e As fuel in homes as well as i A 'ndustr|e<
e As fuel in automobiles as: ‘f'»mprt Ss7, natt ra gagt f\‘N& \
e To make carbon blaclk ani fPrtIi-'z er'

4. Justify that or"anr c mm m A vt Gsed as food. (Knowledge Base)
A A (GRW 2014, MTN 2017, DGK 2016 G-1)
Ans: AV R RGANI MPOUNDS AS FOOD

Organic compounds are used as food because the food we eat daily such as milk, eggs, meat,
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vegetables etc. contains carbohydrates, proteins, fats, vitamins etc. are all organic stuff.

5. How alkyl radicals are formed? Explain with examples. (Knowledge Base)
(FSD 2016.G-ij
Ans: FORMATION OF ALKYL RADICALS _ \
Alkyl radicals are the derivatives of alkanes. They-are formed by the) rempvi, of one

hydrogen atom of an alkane and are ropresented by ¢ letter) }'”
Example:

Alkyl Radicals of Propane: 1!

Following are two alkyi radicels of prorarie:

n-Propy!: ,'
Propane nas straight chain structure. When terminal H is removed it is called n-
propyl.
Iso-propyl:
When hydrogen from central carbon is removed it is called isopropyl, as explained
below:
Removal of terminal H CH3—CH,—CH,— n-propyi
CH3;—CH,—CHj, H
propane Removal of central H CHs_(:3 —CH, isopropyl

6. What is the difference between n-propyl and isopropyl?

(Knowledge+Understanding Base) (LHR 2015, FSD 2016G-I1, MTN 2016 G-I1)
Ans: DIFFERENTIATION
The differences between n-propyl and isopropyl are as follows:
n-Propyl ’ Isopropyl
Definition
When terminal hydrogen is removed from the | When central hydrogen is removed from
structure of n-propane, n propyl is obtained. the structure of n-propane, it is called
n-propyl is the radical of propane. isopropyl. Isopropyl is_also the radica £t
propane. ) AREER
_Formation Y AYEaR\RCR\ B
CH5 —CH, —CH, — Removal of terr: {i_-_r';_:i;.__“,'.{’-’- 1' (,I-' —t_ITZ _Eﬁz\jﬁg_m; alof Ce Central “H”
CH, —Cl, EICHAN - H
ol idiopyt = CH, - c| —CH,
- Iso—p|ropyl
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7. Explain different radicals of butane. (Knowledge Base) (RWP 2017, SGD 2016 G-11)
Ans: RADICALS OF BUTANE

Butane has two isomers, n-butane and isobutane.

Different radicals of butane which are possible, are as.follovs.)

Removal of terminal H —— [Cligi— CH,o—ICH,— 3~ nddiy
CHy—CH,—CHp—CHy —< ALY s " b
Herhcyallof contral H '—i~1= CHs—?—CHz—CHs sec-butyl

butane

N - CHa

Cidl J' . ai Removal of terminal H ——= CH3;—CH —CH,— isobutyl
| =
CH3z— CH—CH3; { CHj
isobutane Removal of central H —— CH3-"(:2'-CH3
ter-butyl
8. Define functional group with an example. (Knowledge Base)
(LHR 2014, 15, GRW 2013M, SGD 2016 G-I, DGK 2016 G-II)
Ans: FUNCTIONAL GROUP
Definition:

“An atom or group of atoms or presence of double or triple bond which determines the
characteristic properties of an organic compound is known as the functional group .

Examples:

e Alcoholic functional group: (-OH) present in alcohols
e Carboxylic functional group: (-COOH) present in carboxylic acids

9. What is an ester group? Write down the formula of ethyl acetate. (Knowledge Base)
(LHR 2013, FSD 2016 G-I1)

Ans: 0 ESTER GROUP
Definition: I
“The functional group —C—0O- s called ester group”
General Formula: O

General formula of estersis R—C-0O-R’. | y

Where R and R'are alkyl groups. They may be same or dlfferent
Formula of Ethyl Acetate: \ . IERERIEER .
Formula of ethyl acetate is CH3COOCH,CH. AVZIATEAaR IR R\ R Y,
10.  Write down the dot and cross fer m lae of Qrupan‘“ nd/n- bu;tane’%'( Knc adedge Base)
Ans: DOT A AP"‘) CROSC FORMJI_AE

The dot and cross formulae of prgponu and - nmar e al's is Tollows:.

tl ..'-..HHHH

N\ ] | d" s -XLX-C-XH Hx-C-xCx-C-xCx-H
Ll Y x = % x X s

H H H HH H A
Propane n-butane
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11.

Ans:

12.

Ans:

13.

Ans:

14.

Ans:

Define structural formula. Draw the structural formulae of n-butane and isobutane.
(Knowledge Base) (BWP 2017, MTN 2017, SWL 2016 G-I)

STRUCTURAL FORMULA &
Definition: ' -
“Structural formula of a compound represents the exact arfangerv" nt'of mﬁﬂror tatems
of various elements present in a molecule of a substante * !
Structural formulae: -

Structural formulae of n-butane ‘art isCtutans are ad 10liws
i { L1 T Y E—d
WU | ; I I
NS
H R 51+ H C H
- fasdll t' ] | /l \H
I % H
| i ™M H H H
J n-butane isobutane

Write down classification of coal. (Knowledge Base)
CLASSIFICATION OF COAL
Following are the different classes of coal:

Type of Coal | Carbon Contents | Uses

Peat 60% It is inferior quality coal used in Kiln.

Lignite 70% It is soft coal used in thermal power stations.
Bituminous 80% It is common variety of coal used as household coal.
Anthracite 90% It is superior quality hard coal that is used in industry.

What are heterocyclic compounds? Give two examples. (Knowledge Base)
(DGK 2017, FSD 2016 G-I, BWP 2016 G-I)
HETEROCYCLI MPOUND

Definition:
“The cyclic compounds that contain one or more atoms other than that of carbon atoms
in their rings are called heterocyclic compounds

.Examples:

Thiophene Pyridine .
Why benzene and other homologous compounds of benzene ay e “alled aroy; umc co T po Bt ds’I' -
(Knowledge Base) | :_ BIEAR' fn-GIs D1 Gy

MA(}QA ‘"\lzfi LY ) N § -

™,

These compounds are called aro nct. mecaJ‘e nf aloma oF smell that these compounds
have. These compour*:» a edlio callad h szenoid compounds.

Examg:gg A

Benzene Naphthalene
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Q.1

Ans:

Q.2

Ans:

Q3

Ans:

Q4

Ans:

Q.5

Ans:

Q.6

Ans:

Q7

Ans:

Q38

Ans:

Q.9

EXERCISE LONG QUESTIONS

How is coal formed? What are the different types of coal?
See LQ.2 (Topic 11.2) .
Write down the composition and uses of different types r;fcoal
See LQ. 2 (Topic 11.2)
What is destructive distillation of ccal?
See LQ.3 (Topic 11.2) )
Name the different types of the pr( c uct ont. air'ed by\thiz u:olructlve distillation of coal.
See LQ.3 (topic 11.2)
Write a detailed e, 9w functinnal 9roups of alkenes and alkynes. How they are
|dent|flﬂd ‘(Ir 00] |J~I’ cun peurids? (Knoowlegde+Understanding Base)
! FUNCTIONAL GROUP

Alkenes.
“Hydrocarbon compounds consisting of double bonds between two carbon atoms in
their molecules are called alkenes .
Examples:

e H,C=CH, Ethene

e H3C-HC=CH,; Propene

Alkynes:
“Hydrocarbon compounds consisting of triple bonds between two carbon atoms in their

molecules are called alkynes ™.
Examples:

° HC=—=CH Ethyne

o HC——C==CH propine

IDENTIFICATION OF ALKENES AND ALKYNES

Alkenes and alkynes are identified form other organic compoudns by the following tests:
(i) Bromine Water Test:
Dissolve a pinch of the given organic compound in 2.0 cm ®of carbon tetrachloride
(CCl,). Add 2 cm?® of bromine water in it and shake.
Result:
Bromine will be decolourised.
(ii) Baeyer's Test: _
Dissolve about 0.2 g of the organic compound in water. Add to it2-3 dropc of-aikaliiy b._'
KMnQ, solution and shake. LA \

-

Result: N RERY

Pink colour will disappear. AN T/ e \

Give some uses of organic compound, n DL'I‘ 1c |I) i,

See LQ.1 (Topic 11.3)

Write down the cna mw ~t cisof '-omologous series.

See LGk '"]p.u, 1P

Why orgqr_n ompounds are numerous?

See LQ.1 (Topic 11.1.2)

What are amines? Explain the different types of amines giving an example of each
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Ans:

Q.10
Ans:

type. How primary amino group is identified?
AMINES:
“The organic compounds containing carbon, hydrogen and nitrogen as functlonal qrou*‘-
are called as amines” -
Functional Group:
Their functional group is —NH,
General Formula:
Their general formula is R —NH

TYRESIOF Al ’IIJ\'.'_S

Following are the types.cf praings.
Prlmar,_/m Ihest
“The anvir.es.in wiiich one carbon atom is attached directly to the nitrogen atom of amino

2

(—NH,) group are called primary amines.
Example: CH,-NH,
Methyl Amine

Secondary Amines:
“The amines in which two carbon atoms are attached directly to the nitrogen atom of

amino (—NH, ) group are called secondary amines.”
Example: H3C—N\H

CHj
Dimethylamine

Tertiary amines:
“The amines in which three carbon atoms are attached directly to the nitrogen atom of

amino (—NH, ) group are called tertiary amines.”
Example: HsC CHj

~N..
N

CHj
Trimethylamine

IDENTIFICATION OF PRIMARY A\/II.NJ '5{ Al )

Carbyl Amine Test is used for their de ntificstian of Diimary.amning quLJO \Heat about 0.2 g
of the given compound and add 0:Z¢rh Lf ch 0fo10m and 3‘dd -3.2m*of alcoholic KOH.
Result:
Extremely unpleasant-geiour will Le qwew f}ut
Describe rhe 1|=(|'rlonua: Q “eLp'sf an alcohol. How alcoholic groups are identified?
J (GRW 2014, SGD 2014, SWL 2016, 17)(Ex.Q.10)
ALCOHOLI ROUP
Thefunctlonal group of alcohols is -OH .
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Their general formula is ROH, where R is any alkyl group.

H;C—OH H,C—CH,~OH H3C—CH2 CH,-OH
Methyl Alcohol Ethyl Alcohol ) 1-propyiicoke el
Identification of Alcoholic Group —OH: \ L AEX-Q\10) [S\VL 2015 G-I}

(i) Sodium Metal Test

Take about 2-3 cm® of the given o.gan ic liggid m aq y test.tune! dnd at‘d a puece of
sodium metal. \

Result:

Hydrogen gas WiII evu'\,e )

Heat abo J_t 1_0 cni’ of the organic compound with 1.0 cm?® of acetic acid and 1-2 drops of
concentrated sulphuric acid.
Result:
Fruity smell will be given out.

Q.11 Differentiate between aldehydic and ketonic functional groups. How both are
identified from each other?

Ans: DIFFERENTIATION
The differences between aldehydes and ketones are as follows:

Functional Group
O 0O
e The aldehydic || functional |
-C-H e The ketonic —C— functional group is
group is present in aldehydes. present in ketones
Examples
i i
e H-C-H e H,C-C-CH,
JRENTIFICATICNS & /0 40 )
Tests for Aldehydic Group: ()| | "~ | f_x ) (Ex-Q.12)
D -,
- v] |

(i) Sociun _LIDLI_Q Wi Tests
Shake abovt 6.2 g or 0.5 cm?® of the given compound with 1-2 cm® of saturated solution of
sodium bisulphite.
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Result:

A crystalline white precipitate will be formed.

(i) Eehling's Solution Test: .
Mix equal volumes of Fehling's solution A and B in a.test tu be Add er.ch ot o. gamc
compound and boil for five minutes.

Result:
Red precipitate will be formed. | ' 1} |
Tests for Ketonic Graur: Vo ' (Ex-Q.12)

(i) Pheny:t ) drasine Te Bt

Shake a pir % 3f iie given organic compound with about 2.0 cm® of phenyl hydrazine
solution.

Result:

Orange red precipitate will be formed.

(if) Sodium Nitroprusside Test:

Take about 2.0 cm® of sodium nitroprusside solution in a test tube and add 2-3 drops of
NaOH solution. Now add a pinch of the given compound and shake.

Result:

Red colour will be formed.

(iii) Eehling's Solution Test:

No reaction

Q.12 Encircle the functional groups in the following compounds. Also give the names of

Ans:

the functional groups?

o 0 0 0
0 | I I
CH,-C—-CH, CH,—C-H HO - C - CH, - CH, H—C—CH, — CH,
0
I o~
CH;~0-C—CH;, H,C = CH — CH =

0) 3 I"|
] NI il
s a1 T -
CH, “\CHCr, CHy \C-H
(i)Ketoni;;: group (1) Aldehydic group (111) Carboxylic group
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II)
H - C -/CH, — CH, H(:Ep_cm

(1v) Aldehydic group vy Double beid " {vi)\Estel grouns

Q.13 What are general properties of 5rg‘<'.n|_c conmipcunds®

Ans:  See Q.NO.1 for the.tgie :Lﬂ_.,L3 .
Q.14 Write & dlﬁa]léd hete ori-classification of organic compounds.
Ans: See Q.NC:1 for the topic 11.1.1
ADDITIONAL CONCEPTUAL QUESTIONS
Q.1  Differentiate between Carbonization and Destructive distillation.
Ans: DIFFERENTIATION
The differences between Carbonization and Destructive distillation are as follows:
Carbonization Destructive Distillation
Definition: Definition:
The conversion of wood into coal is | The strong heating of coal in the absence of
called carbonization. air is called destructive distillation.
Products: Products:
e Peat e Coal gas
e Lignite e Coal tar
e Bituminous e Coke
e Anthracite e Ammonical liquor
Q.2  Whysilicon does not show catenation whereas carbon does?
Ans: Carbon Shows Catenation Whereas Silicon-does niv_t" '
Both silicon and carbon have similar electroni? 'configsirations- bi Ear’pOT-{" showe
catenation whereas silicon does et | | W L
Reasons: A\ VAL ALY \\ '

It is mainly due to _the reaser |hat C"'-C‘._l‘;"o"‘ﬂ_ds are much stronger (355 kJ mol™) than Si-Si
(2003 oty ETR AN

On the o':i',er‘-hanb, Si-O bonds are much stronger (452 kJ mol™) than C-O bonds (351 kJ
mol™) Hence, silicon occurs in the form of silica and silicates in nature.
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Q.3  Differentiate between Alkene and Alkynes.

Ans: DIFFERENTIATION
Alkenes | Alkyngs e
Definition: Definition:
“Hydrocarbon compounds, consisting of | “Hydrofalibon cisapunds, carisisting of tiiple
double bonds between two carbon atoms | bonds_betweer: iwai cerbpni atoiis «ri-tieir
in their molecules are called aliker¢s.” —molecuics are cal'ed alkyres:”
Example: \ '_'l;(a-n{,i(::
H,C=CH, 2y [Ethene HC=CH Ethyne
[ ]
b, ]rn H Propene H,C-C=CH  Propyne
Q4 Differentiz+: between open chain and closed chain compounds.
Ans: DIFFERENTIATION
Open Chain Compounds Closed Chain Compounds
Definition: Definition:

Open chain or Aliphatic compounds are | Closed chain or cyclic compunds are
those in which end carbon atoms are not | those in which carbon atoms at the end of
joined with each other in this way they | the chain are not free. They are linked to

form a long chain of carbon atoms. form a ring.
Types: Types:
. Straight chain e Homocylic
o Branched chain o Heterocyclic
Example: Example:
. CH,-CH,-CH,—-CH, CH,-CH,
« I
n-butane CH,-CH,

Cyclo Butane

Q.5 Differentiate between pitch and coke.

Ans: DIFFERENTIATION" \ .
I!!{ ‘mm
Definition: i r)eflr ition:
Itis the black residue of coal tar, ' | |\Itiis the_ieit behind residue of coal.
o it/ig usi! far suviacing of roads e It is mainly used as reducing agent
and Foofs. in the extraction of metals
especially iron.
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Q.7  Differentiate ether and esters.
DIFFERENTIATION

Ans:
:
Definition: Definition: , - ™
e lts functional group is— O — G, \
e Its general formula s ! '
R- O —-R’ - | e lis tuncticnal'greun is =S=OR
: ' O

Example: -
e CH,-O-C,H, AL ! |
Ethyl Methy! fiher “e lts general formulais R—C—-OR’

) J ' Example:
[ N O
. |
CH,-C-0C,H,

Ethyl Acetate
Q.8  Write down formulas of sec-propyl Alcohol and Tertiary Butyl chloride.
Ans:

Sec propyl Alcohol Tertiary Butyl chloride
CH,-CH-OH CH,
| |
CH, CH,-C—Cl
I
CH,
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TERMS TO KNOW

Vital Force
Theory

According to this theory organic compounds could not be prepared-in i~

laboratories because they were supposed to_be syr'thasized under the

influence of a mysterious force called Vlfal Forez, Inhesent Haly, n

living things.

Molecular
Formula

The formula wnien |enmoe.uc_thT'ECtu_a'_rUr'ﬁo_e'r of ‘atoms in one
molecule of the grgani¢ ‘o.npouni i5 cailed roe- wnolecular formula.

Structural
Formula

Condensed }
Formula

Structural formula ¢fla chnpotna .epresents the exact arrangement of
the. ciiterait] atoras \cf-various elements present in a molecule of a
SULSE ahes,

Thi¥<rmula fhat indicates the group of atoms joined together to each
carbon atom in a straight chain or a branched chain is called the
condensed formula.

Dot and Cross

The formula which shows the sharing of electrons between various atoms
in one molecule of the organic compound is called dot and cross formula

Formula or electronic formula”.
Ordanic Organic compounds are hydrocarbons (compounds of carbon and
Co?n ounds hydrogen) and their derivatives, in which covalently bonded carbon is
P an essential constituent”.
Organic The branch of chemistry which deals with the study of hydrocarbons
Chemistry and their derivatives is known as organic chemistry.
i Open chain compounds are those in which the end carbon atoms are
Open Chain not joined with each other in this way they form a long chain of carbon
Compounds atoms.
. . Straight chain compounds are those in which carbon atoms link with
?;t{r‘;'ggﬁ,?dhsa'” each other through a single, double or triple bond forming a straight
P chain.
- Branched chain compounds are those in which there is a branch along
ggﬁggﬁﬂd%ham straight chain.

Closed Chain or
Cyclic
Compounds

Closed chain or cyclic compounds are those in which the carbon atoms
at the end of chain are not free. They are linked to form a ring.

Homocyclic or
Carbocyclic
Compounds

Homocyclic or carbocyclic compounds contain rings which are made
up of only one kind of atoms, i.e., carbon atoms are called homocyclic
compounds.

Benzene Ring

A benzene ring is made up of six carbon atoms with three pEeimating ™,
double bonds. They are called aromatlc )e( ause wf ”omc arl sme‘l L

theyhave. e S e

Aromatic
Compounds

These organic comrgunds contfain at! Iract na b(nLenﬁ rmé i, Their
molecule are ,a|1vd a_mr.la%lr compnun@ T’wey ars aiso called

Heterocyclic
Compounds

The cyclic comppu:; 1ds Hhat| coniain_dise or more atoms other than that
of carhen aichns i théir rings are called heterocyclic compounds.

Catenation . L

Isomerism

< The al,) Ty cff carban atoms to link with other carbon atoms to form

| T..e compounds having the same molecular formula but different

‘ohg.chaiss and large rings is called catenation.

arrangement of atoms in their molecules or different structural

formulae are called isomers and this phenomenon is called isomerism.

CHEMISTRY-10 166

1%,



Chapter-11 Organic Chemistry

Destructive The strong heating of coal in the absence of air is called destructive
Distillation distillation.
Coal gas is mixture of hydrogen, methane and carbon monOX|de

Coal Gas produces heat when burnt in air. Y
Ammonical Ammonical liquor is a solution of ammonia.gas in V\,att r '
Liquor | e e
Coal tar is a thick black liquid. it s @ mlellre of Fora LhoTn ?30-
Coal Tar different orgamr-“(-mooundq ..uJI v cKO"laUC They arp ‘zesdiated by
fractional distiliation T Ceal [rar.| | Seme oF the- 'mportant aromatic
compounds are tenizene, phenol toluene, asiiine, etc.
. The black resirlue oy Ihe coal tarlis'called pitch.
Pitch
Al -_\fF 3ion_'-ﬂ_|§bijected to destructive distillation, it loses all its volatile
Coke W araponents and leaves behind a solid residue called coke. Coke is 98%
\ carbon.
Petroleum is a dark brownish or greenish black coloured viscous liquid. Itis a
Petroleum complex mixture of several solid, liquid or gaseous hydrocarbons in water
mixed with salts and earth particles.
Fractional Separation of fractions or components from a mixture depending upon
Distillation their boiling point ranges is called fractional distillation.
Natural Gas It is a mixture of low molecular mass hydrocarbons.
The group of similar compounds in which each member differs from
Homologous the adjacent member by —CH,— group and have same functional group
Series is called homologous series.
Alkyl Radical The group of atoms formed by the removal of one of the hydrogen

atom of an alkane is called alkyl radical or alkyl group.

An atom or group of atoms or presence of double or triple bond which
Functional Group | determines the characteristic properties of an organic compound is
known as functional group.

The organic compounds containing carbon, hydrogen and nitrogen as

Amines functional group are called as amines.
Alkvl Halides The organic compounds having functional group containing carbon,
y hydrogen and halogens are called alkyl halides.
Alkenes Hydrocarbon compounds consisting of double bonds between two
carbon atoms in their molecules are called alkenes.
Alkvnes Hydrocarbon compounds consisting of triple bonds between two
y carbon atoms in their molecules are called alkynes.
Esters Organic compounds consisting of” functional group (! o :“e . {
called esters. :__}___ . .h'__ﬁ ARRY
Aldehydes Aldehydes have fur <, onal aroup I|
_____ ._l___L_--___ ' -
n-Propvl When terminal iycrvg =n I .emovej froni-tie structure of propane, n
Py propyl i is obtrined.

L T, T
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Chapter-11

Organic Chemistry

SELF TEST

Time: 35 Minutes

Q.1

Q.2
()
(i)
(iii)
(iv)
V)
Q.3
()
(i)

correct answer.
Vital Force Theory was furthgrinegeted by: .
(A) Kolbe, 1845 VL UB) Farat, 154€

(C) Divan, 1435 _ VL (b Derek, 348
Octane has, nisrecuial feorrauld: '

(A) Cahiugl | (B) CaHus

(C) CgHas (D) CgHss
Energy of C-O bonds is:

(A) 452 kJ/mol (B) 355 kJ/mol
(C) 200 kJ/mol (D) 351 kJ/mol
The percentage of machine in natural gas is:

(A) 87 (B) 85

(C) 89 (D) 90

—CHO is functional group of:

(A) Aldehydes (B) Ketones
(C) Ethers (D) Esters
Perfumes often contain:

(A) Rose oil (B) Olive oil
(C) Kerosene oil (D) None of these

Give short answers to the following questions.

Differentiate between open chain and closed chain compounds.

Which factors influence catenation?
What is pitch?

Explain ammonical liquor?

How organic compounds are used for fuel? Vo
Answer the following questions_in-aztail.

Explain briefly types of formulaa-%f"-mhn’hﬁ Qal-ﬁHOL'hdS._“ \\ i

Explain the tests for the following fl-J_rect'-’._é-.na'rJ gray s
(i) Aldehydic groug. W Y LD Garleayiic group

Marks:zS'

Four possible answers (A), (B), (C) and (D) to each questiti are L_wive"., _fmr';t tha

(5x1=8)

(5x2=10)

A (5+'4="9)'

()
(4)

L , 3 ' | " - - - - - - -
NOTE: Paren(s fg’.gbmlerrs sar-conduct this test in their supervision in order to check the skill

of studenl"e: -
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Chapter-12 Hydrocarbons

INTRODUCTION .

Q.1

Ans:

Ans:

Q.3

Ans:

Q.4

Ans:

SHORT QUESTIONS sy
What are hydrocarbons? (Knowledge Bese} | |
HY ’D'(O("‘RE Q NS

Definition:
“The orgaric zompoungas vihith £orsist of tariaen and-hyarogen onIy are caIIed hydrocarbons .
Examp!es:
o Metnane (CHy)
"o Eithiite (C2llg)
o “Propane (CsHg)
Which elements form stable and extended chains? (Knowledge Base)
FORMATION OF STABLE AND EXTENDED CHAIN

Carbon is the only element capable of forming stable, extended chains of atoms bonded
through single, double, or triple bonds.

What are general classes of hydrocarbons? (Knowledge Base)
GENERAL CLASSES OF HYDROCARBONS

Hydrocarbons are divided into four general classes, depending upon the nature of bonds
present in the molecules. Each carbon atom of a hydrocarbon has four bonds.

The general classes of hydrcabons include:

Alkanes

Alkenes

Alkynes

e Aromatics

Hydrocarbons are further classified as saturated and unsaturated.

What are general properties of hydrocarbons? (Knowledge Base)
GENERAL PROPERTIES OF HYDROCARBONS

The general properties of hydrocarbons are as follows:

Different Chemical Properties:

The members of these classes have different chemical properties because of dlfferent
nature of bonds present in them. .

Similar Physical Properties: [ A -
Physical properties of hydrocarkans aie SI"“‘ILT Le01u>e of cur.lpwahla electro-
negativities of carbon and ¢ .ydroge. by L4

Solubility: - L/ LUy -

They a'e Almaost+ian- pc r c‘rd i“r:so‘hklile'ﬂ'r. wat&r-They dissolve readily in non-polar solvents.
thsmcl‘late | iy o

They| are (1dses | o_i_ \'"-)Iatn'e' liquids and their volatility decreases with the increase of

“ Mriavectitarmass. That is the reason low molecular mass hydrocarbons are gases at room

tdmperature, such as: CH4 and C,Hs. Moderate molecular mass hydrocarbons are liquids,
such as, CgH14; while higher molecular mass hydrocarbons are solids.
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Q.5

Ans:

What is importance of hydrocarbons? (Knowledge Base)
IMPORTANCE OF HYDRQQARBQNS

The importance of hydrocarbons is as follows:

As Fossil Fuels:

Fossil fuels are hydrocarbdng, They=are siot-onty n'ajor sauices ¢f energy but also are raw
materlals l"‘"d to make thoysands/oi colisumer .noauc*C

Hydroc.lrtms Are, .he otaft‘ng materials for the synthesis of organic chemicals of
cenirhercial Tmpartarice.
Diherises:
‘These chemicals are essential for making:
e Plastics

e Synthetic rubbers
e Synthetic fibres
o Fertilizers

INTRODUCTION

MULTIPLE CHOICE QUESTIONS
The simplest class of organic compounds is: (K.B)

(A) Carbides (B) Hydrocarbons

(C) Carbonates (D) Nitrates
Hydrocarbons are divided into classes: (K.B)

(A) 4 (B) 3

©) 2 (D)1

Each carbon atom of hydrocarbon has bonds: (K.B)

(A)4 (B) 3

©)2 (D)1

Hydrocarbons are and in water. (K.B)

(A) Polar, insoluble (B) Non-polar, insoluble
(C) Polar, soluble (D) Non-polar, soluble
These are hydrocarbons: (K.B)

(A) Fossil fuels (B) Coals

(C) Petroleum (D) All of these

Q.1

ilm'ﬂﬁlﬂg

Descri be the types, of 'ﬁvcr)cerb@@’? (i“noxitedge Base) (DGK 2016 G-11)
OR
Define ¢nd 'flz-sul’r v nvai scarbons. (MNT 2016 G-I1)
. OR
& xplam satu rated and unsaturated hydrocarbons with exmaples. (BWP 2016 G-11)
HYDROCARBONS
Definition:

“The organic compounds which consist of carbon and hydrogen only are called
hydrocarbons .
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Types of Hydrocarbons:
On the basis of structure, hydrocarbons are divided into two main clas,C
1. Open Chain or Aliphatic Hydrocarbons: — \
“These are compounds in which first and the last car. 10N dtom), are'n, )t |0msf* u.rectly to
each other. The open chaiiiThay be-straignroritranched?. | _
Examples:- RARIR SR et T
L HC-CR-T ‘|2 CHl, ' |
N tmu ht chain ( r- burane)

CH,

_ Branched chain (isobutane)
Tynus'sr Open Chain Hydrocarbons:
Open chain hydrocarbons have been further subdivided into saturated and unsaturated
hydrocarbons.
(a) Saturated Hydrocarbons:

“The hydrocarbon in which all the four valencies of carbon atoms are fully satisfied
(saturated) by single bonds with other carbon atoms and hydrogen atoms are called
saturated hydrocarbons ”.

Saturated hydrocarbons are also called alkanes. Thus, an alkane is a hydrocarbon in
which the carbon atoms are connceted by only single covalent bond (there are no double
or triple bonds in alkanes).

General Formula:
The general formula of saturated hydrocarbons is C,Hzn+2, Where n is the number of
carbon atoms in one molecule of the alkane.
Examples:
e Methane (CH,),
e Ethane (C;Hg),
e Propane (C3Hg) and
e Butane (C4Hyp)

All these are saturated hydrocarbons because they contain only carbon-carbon single
bonds as follows:

i il L
ntn ong-¢n 15 (€O
Metbane ()~ Hthahe| AN |
& - = ; AT
H —(r— (l‘_-:“?.—_l H_C|_C|_ Clj_CI_C
W o Propane Biitae

(b) Unsaturated Hydrocarbons:
“The hydrocarbons in which two carbon atoms are linked by a double or a triple bond
are called unsaturated hydrocarbons. ”
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Classification:
Unsaturated hydrocarbons are classified into two groups -
(i) Alkenes NI
(ii) Alkynes f L A N
(i) Alkenes: : ~ 1)) \
“The compounds in WhICh . 0 2ay oor a cm' a. e Llnk(-ﬂ oy 3 drubne bcnr are called alkenes.”
General Formuta:— . .
These CJI’HL oL r ds h'ivw gerieral fermidia CnHzn

L .___.-\.

'1 et J.w! group of alkenes is \C —C d

‘Examples: 7N
HzC:CHz H3C—CH:CH2
Ethene Propene

(i) Alkynes:

“The hydrocarbons in which two carbon atoms are linked by a triple bond are called alkynes .
General Formula:
They have general formula C,Hzn-».
Functional Group:
Functional group of alkynesis —C=C —.
Examples:

HC=CH Hs;C—C=CH

Ethyne Propyne
2. Closed Chain or Cyclic Hydrocarbons:
“Compounds having rings of carbon atoms in their molecules are called closed chain
or cyclic hydrocarbons ”.

Examples:
CH. H,C—CH
T T
CHE\CH?/CHQ H,C——CH,
Benzene Cyclohexane Cyclobutane
. IH \ ..-..
Hydrocarbons, T S o b
I ! |1 |"-'_ L] = '._'5 .. .. '. - 1 b=
- L L T \,
i = ._.-"_ . _ '.l "_. '._ '.l | '._ .'_. 11 —'\'\I [
Openchalncompounds | A | '_ | | P, \ Cl.lsei.'ul'ainI..-onﬁpounds
! s A
AT _ —¢*- \ v J
| Sitbratpg 11 bnsarura.ed Homocyclic Heterocyclic
Y [Ai(u "IE]
'.._I | - Alkene Alkyne Aromatic Alicyclic
Figure: Summary of Classification of Hydrocarbons
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Hydrocarbons

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

HYDROCARBONS
SHORT QUESTIONS

What are aliphatic hydrorarbon ’5 \an‘ Iedue 3¢ se‘o

“These-ari tne comnediius in which the firct qnd Lhc -ast carbon are not directly joined to

each otazr 7.

These niay; e >1ralgnt or'brarctied cham hydrocarbons.

.l'_».c. rplos:

n-butane

Define saturated hydrocarbons. (Knowledge Base)

Answer given on Page # 172

H3C—CH2—CH2—CH3

H,C-CH-CH,

|
CH,

Branched chain (isobutane)

(GRW 2017, FSD 2016 G-I, II)

Write the general formulas of alkanes, alkenes and alkynes. (Knowledge Base)

(BWP 2016 G-1)

GENERAL FORMULAS
The general formulas of alkanes, alkenes and alkynes are as follows:

e Alkanes: ChHon+2
e Alkenes: CnHon
e Alkynes: CnHan -2

HYDROCARBONS

MULTIPLE CHOICE QUESTIONS

Which one is saturated hydrocarbon? (K.B)

(A) CoH,
(C) CaHg

Which one is unsaturated hydrocarbon? (K.B)

(A) CH; = CH;

(C) CH3 — CH; — CH;s

General formula of alkanes is: (K.B)
(A) CnHan-2

(C) CnHan —

The formula of butane is:{K. B)

(A) CoHis -

(C) CeiHz |

@) [HH

| ..e( :.) I(*n H2n—2

Carbon has valency: (K.B)
(A)3
(©5

: (B\ C4| 110
. 42 CoHao
The gene. cl 10 mu a of! sarur "t(:'u nydrocarbons is: (K.B)

(LHR 2014), (GRW 2017)
(B) CsHe

(D) CsHy2

(LHR 2014)
(B) CH; — CH3

(D) Both Aand C

(B) CnH2n+2

N |

(GRW 2014)

. (D)_Cn”z'.m. N | | ¢ A

(LHR 2015)
(B) Cn H 2n
(D)C Hap

(B)4
(D) 6
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7.

10.

11.

12.

13.

14.

15.

Which of the following property is not present in hydrocarbons? (K.B)

(A) High melting point (B) Non-polar property
(C) Solubility in non-polar solvent D) Poor cnnﬂuctivi_:[y -
Hydrocarbons having high, mole utar M=5S are. (( B3}

(A) Gases (E) LI"UId

(C) Soiids V4o ATl of these
Hydro(arbans having couklebdind are: (K.B)

(7 Alkane | L0 (B) Alkene

() Alkyne (D) Alkyl

What is the formula of methane? (K.B)

(A) CHs (B) CHy

(C) CH; (D) CoHs

Which of the following is not an example of open chain hydrocarbon? (K.B)
(A) CH,4 (B) CsHs

(C) CoHe (D) CeHs

Number of bonds present in methane: (K.B)

(A) 2 (B)3

€4 (D)5

The compounds having at least one benzene ring are called: (K.B)
(A) Aromatics (B) Alkanes

(C) Alkenes (D) Alkynes

Alkynes form: (K.B)

(A) Single bond (B) Double bond

(C) Triple bond (D) lonic bond

The molecular formula of ethane is: (K.B) (LHR 2013)
(A) CoHe (B) C3Hs

(C) CioHie (D) CioH20

12,1 TEST YOURS a‘ﬂWH_

Ans:

Why hydrocarbons are ! onsldc =0, &5 perent Lrgam“ toimgounds? (Understanding
Base) .~ gGPW 2015) ORI
| Shge Qw

Hydroce.rb-._)'ms"-_éﬂ,ré' |-_e_ga|u d as the parent organic compounds since other organic

gerapounds ae considered to be derived from them by replacement of one or more

wydrogen atoms by other atoms or group of atoms.

Example:
CH3OH is obtained by replacement of H — atom of CH,4 with OH.
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Hydrocarbons

Ans:

Ans:

Ans:

What is the difference between a straight and a branched chain hydrocarbon?

DIFFERENTIATION

( Ki lowledgc_'affc)-

The differences between straight cfiain and hrqricr ec chgin h\'dlomrbons are’ss follows

mwmmx 2

anlrll ton

o Stralqhu ¢ holn hydrocc rbnins-are those in
[ yiich: c rnah'stoms link with each other
" | isrough single, double or triple bond
forming a straight chain.

e Branched chain hydrocarbons are those in
which there is a branch along straight
chain.

Examples

e H;C — CH; - CH, — CH;3
Straight chain (n-butane)

e CH; -~ CH - CHjs
|
CH3
Branched Chain (iso-butane)

Give the general formulae of saturated and unsaturated hydrocarbons.

(Knowledge Base)

GENERAL FORMULAE

Saturated Hydrocarbons:

Alkanes are saturated hydrocarbons. The general formula of saturated hydrocarbons is

Cn |'|2n+2-
Unsaturated Hydrocarbons:

Alkenes and alkynes are unsaturated hydrocarbons. The general formula of alkenes is

CnHa, and that of alkynes is CHan 2.

Define unsaturated hydrocarbons with examples. (Knowledge Base)

(LHR 2015, GRW 2013) (MTN 2017) _

UNSATURATED HYDROCARBONS

Definition:

|4, -

“The hydrocarbons in which two oa“bon gtom aro 1 rke1 ny a dou )Ie nr Lrlple bond

are called unsaturated hya o aruz st |
Exammcs N~ ' '

There @€ lNL yp eg Of uns anumttc}‘~ yurocarbons

(i) Alkeries

O P '] (€' =CH,

(Ethene)
H3C — CH =CHj,
(Propene)

(i) Alkynes
HC =CH
(Ethyne)
HsC-C=CH
(Propyne)
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m

Q.1

Ans:

LONG QUESTION SIS

What are the alkanes? Give the sources Of alkangso(Kngwledge L'Se'se) .
AL KANES

Definition:

“The Hydrocarsess in-which all tae cc roon-wu bon bonds are single covalent are called
alkanes”. -

Exeiples:!
| ]\ l|l lll lll
ll—(l‘—ll [l—(|‘—(|_‘—ll
H H H
Methane Ethane
Alkanes are Called Paraffins: (BWP 2017)

The simplest hydrocarbons are alkanes. In these compounds all the bonds of carbon
atoms are single that means valencies of carbon atoms are saturated. Therefore, they are
least reactive. That is the reason, alkanes are called paraffins (para means less, and affins
means affinity or reactivity).

Alkanes as Homologous Series:

Alkanes form a homologous series of compounds in which each successive member of
the series differes by a CH, group but they have similar structures amnd similar chemical
properties.

Memebers of Alkane Series:

The first member of the series is methane (CH,). Next ethane (C,Hg), then next propane
(C3sHg) and so on. The electron cross and dot sturctures of simple alkanes are presented as
follows:

H H H H H H
& & @ & & &
oot HxoCox CoxH HxoCox CoxCoHl
X X X X X X
H H H H H H
Sources of Alkanes: ~ VA TV o L Easspzo

Following are the sources ‘Ji'alkar_\e.ﬂf
(i) Petroleum and Natura| Gés:/
1 he, makitsourced of aii anek are pﬁt»OIeum and natural gas.
o et 1ans formg apout 85951 natural gas.
o | Al the, alkenes 'ssn De obtained commercially by the fractional distillation of
cride’netioleum.

i) Mash Gas:

e Marsh gas is obtained by the bacterial decay of vegetable matter contains mostly
methane.
(iii) Fuel Gases:

e Fuel gases obtained from coal gas contain alkanes in small amounts.
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Q.2

Ans:

Q.3

Ans:

(iv) Gobar Gas, Sewage Gas and Bio Gas:
e Methane occurs in gobar gas, sewage gas and bio-gas which are-farmed hv ina

decomposition of cattle dung, excreta and plant wastes-- Sy
How alkanes can be prepared in laboratory?, (Knowlgdge! - L':nj_e.‘sm.-t:i.‘1g+
Application Base) _ “(GRW 2013)
B__A?_zﬂ'QN Q _é&_i

Alkanes-faith a series-cf-hpmolegous| torapounde _So; their methods of preparation and
chemical-properties, are siniiler., There are-many methods of preparation but only two
method:; aie ay oI ows, | | '

(i £ ydrohendation 6 Alkenes and Alkynes:

I “Ylrogeration means addition of molecular hydrogen (H.) in alkenes and alkynes ™.
Alkenes and alkynes are unsaturated compounds, so they have the capacity to add up
atoms in them.

Reaction Conditions:

This reaction is carried out in the presence of nickel catalyst at 250°C to 300 °C.
However, in the presence of catalyst platinum or palladium, the reaction takes place at
room temperature.

Reactions:
H)C=CH, + H, — N H,c——CH,
250 - 300 °C
HC=CH + H Lo» H,C=CH,
250-300 C
H,C=CH, + H, — N H,c—CH,
250-300 C
(if) Reduction of Alkyl Halides: (GRW 2017)

“Reduction means addition of nascent hydrogen”.

In fact, it is a replacement of a halogen atom with a hydrogen atom.
Reaction Conditions:

This reaction takes place in the presence of Zn metal and dilute HCI.
Reactions:

H,C—Br " Z[H] Zn/dil.HCI S CH, N LB
CH,CH,Br +  2[H] —ZMAILHCL . cpy oG- Her |
Write down the physical propertles of alicanes. (K misdge'Base) | () o=
(NITN|2017-5WL 2016 G-11)
PHY Q.r;"s: ;"i? LFQQ_—):OEA -_<_f NEG
The physigai propertlps of alkanes ale By fcllaws
(i) Physical 5rates, ( |

Alkaneg foim'a homouoqou siries of compounds First four members of the series are

., Geses. The! c|k"’lﬂe‘ Garisisting of Cs to Cyo are liquids while higher members of the
! .]GIIE) aresalids.

G1) Solubility:

They are nonpolar, therefore, they are insoluble in water but soluble in organic solvents.
(iii) Density:

The density of alkanes increases gradually with the increase of molecular size.
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Q.4

Ans:

(iv) Melting and Boiling Points:

The melting and boiling points' of alkanes increase regularly with the increase-of mo'e':l iy,
sizes. This is because of increase of attractive forces between the rnc!ecu es cfarkanes.

(v) Viscosity: 1

The alkanes become more \iscous as thelr 10, eculan sws in¢ Tense:

(vi) Combustion:

Alkanes-liecome less—Tiarmmakie,| i.2, rmsre ' GHEFCHIt to burn Wlth the increase of
molecuilar ¢z, —

Write covyn tae chemical m cpertles of alkanes. (Knowledge +Understanding+Application

Bcﬁ() (Ex-Q.1)
[ I\ — OR

%What type of reactions are given by alkanes? Explain with reference to halogenation
of alkanes? (GRW 2013), (LHR 2013, 2015)

CHEMICAL PROPERTIES OF ALKANES

Reactivity:
Alkanes are least reactive compounds being saturated hydrocarbons. However, they give

reactions at high temperatures.

(i) Halogenation: (GRW 2016)
Alkanes give only substitution reactions which are:

“A reaction in which one or more hydrogen atoms of a saturated compound are replaced
with some other atoms (halogen) is called a substitution reaction .

Reaction in Dark:

In dark there is no reaction of alkanes with halogens.
Reaction in Bright Sunlight:

In direct sunlight, reaction is explosive and carbon is deposited.

CH4 + 2C| Brightsunlight C + 4HC|

Reaction in Diffused Sunlight:

Alkanes react fairly with halogens in diffused sunlight. In diffused sunlight, a series of
reactions take place and at each step one hydrogen atom is substituted by halogen atoms,
so that all the hydrogen atoms are substituted one by one by halogen atoms.

CH, +Cl, —2™d_, CH.CI + HCI

Sunlight

Chloromethane _
CH3C| + C|2 Diffusedsunlight r\H Cl +_HP-| - ..-. S|

" J I
— L N |

L)choromeLharT2 \
CH,CI, +c| —i'ffd—”-gm f‘H"I £ HO!
VAT W \ _“frichloromethane
RAR R (Chloroform)

] CHCI3+ CIZ Diffusedsunlight CCI4 + HCI
Tetrachloromethane
(Carbon tetrachloride)
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Q.5

Ans:

(if) Combustion: (Ex-Q.2)

In Excess Supply of Oxygen:

Alkanes burn in the presence of excess of air or oxygen to Drn"uce a/ et of Feat| Caracr

dioxide and water. : ¢
Applications: I

This reaction takes place ir. auto ~mnla Combustion, eagines, desiestic heaters and cooking

appliansas; 1t is hiohlvexathermiia reaciion'anrd Leceuse of it alkanes are used as fuel.

CH, +208,—==>CG, +2H,0 + Heat

o | e (s s e (| s

I, the linyitoc suppty of oxygen, there is incomplete combustion.
Llisadvdntage:
As a result, carbon monoxide is produced that creates suffocation and causes death.
3CH, +40,——2CO+C +6H,0
What are the uses of alkanes? (Knowledge Base) (SGD 2016 G-I1)
USES OF ALKANES
The uses of alkanes (methane and ethane) are as follows:
(i) Natural gas that is chiefly methane is used as domestic fuel.
(if) Compressed natural gas (CNG) is used as automobile fuel.
(iii) These gases are used in the manufacture of chemicals such as carbon black, methyl

alcohol, ethyl alcohol, chloroform, carbon tetrachloride, formaldehyde and
acetaldehyde.

Use of Products of Alkanes:

The products of alkanes are used in daily life such as:

e Carbon black is used in the manufacture of shoe polishes, printers ink and as filler
in rubber industry.

e Chloroform is used as a solvent for rubber, waxes, etc., and for anesthesia.
e Carbon tetrachloride is used as an industrial solvent and in dry cleaning.

Q.1

Ans:

Q.2

Ans:

SHORT QUESTIONS

Why orchids produce alkanes? (Knowledge Base) (Instersting Information Pg. # 87)

’ (GR.‘v'v 70‘4)’-
PRODUCTION OF AL KANES BY ORCIHIDS -

Orchids are beautiful ornamental and colourful flov i, S(‘me 7|"h|:1° produre c' <anes to

attract bees to pollinate theirflowers. \ |

What is use of butane and! prr parie” (Ki |owlecge Eaas )

—USES, "'ANEELI\I_DP sgPANE
Propane cnd Hlitarie, burn with, verwhst fiames and are sold as liquefied petroleum gas

(LPG). lhe,y are, Kept ‘ac_Ngaids under pressure, but they vapourize easily when the

o pregsare s -gleadaa. Butane is also used in portable torches and gas lighters.
Wizt is rharsh gas? (Knowledge Base)

MARSH GAS
Marsh gas is obtained by the bacterial decay of vegetable matter contains mostly methane.
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Q.4

Ans:

How orchids attract bees to pollinate their flowers? (Knowledge Base)
(Instersting Infermation Po_#.87)
RCHIDS ATTRACT BEE - [ [
Orchids produce alkanes to attract bees to puilinate thai=Foweis,

o AR |\ )]

MULTIRLE CHDICE QUESTIONS

The formiia o} peritang is; KBy (LHR 2014)
(A)[CsH ' (B) CsHy
(CrtComg (D) C,H,,
How many percent of natural gas is consisted of methane (CH,4)? (K.B)  (LHR 2014)
(A) 82% (B) 83%
(C) 84% (D) 85%
General formula of alkanes is: (K.B) (GRW 2014)
(A) CnHZn-Z (B) CnH2n+2
(C) C:nHZn (D) CnHZn+1
The formula of octane is: (K.B) (GRW 2014)
(A) CoHig (B) CgH1s
(C) CsHao (D) CoH2o
The number of hydrogen atoms in butane is: (K.B) (LHR 2015)
(A) 10 (B) 6
(©)8 (D) 4
The reduction of alkyl halides takes place in the presence of: (K.B) (LHR 2015)
(A) Cu/HCI (B) Mg/ HCI
(C) Na/HCI (D) Zn / HCI
Which one is methyl radical? (K.B) (GRW 2015)
(A) —CHz- (B) CHa—
(C) CH,4 (D) CH3 — CH3 .
Which one of these is a saturated hydrocarbon? (K.B) _ (GRW 20185~ " |
(A) CoHa (B) CHs ~ 12 (C\U
(C) C4Hg { D) C5H a1 . 1 | N
The chemical formula of r‘hlorof)r,tn (V 3)\ 1 AIRERERY N’ (E;RW 2016)
(A) CHiCl YA (r:) Cid «,I '
© Chbfg | VvV \ =D} CCiy
The de! ISLt / cf al; (anS nunaaev Vit the increase of: (K.B)
(A)MF L (B) B.P

" MEHMpterniarsize (D) Bonds
wvhich one is the characteristic property of alkanes? (K.B)
(A) Displacement reactions (B) Double displacement reaction
(C) Substitution reactions (D) Redox reaction
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12.

13.

14.

15.

17.

18.

19.

20.

Ans:

Ans:

Ans:

Incomplete combustion of alkanes produces: (K.B)

(A) Carbon dioxide (B) Oxygen

(C) Chlorine gas (D) Carbon monoxide 1<, '
What is the formula of butane? (K B) . ' - {EIWP 2017), (RWE-ZIL T,
(A) C3Hg (B¥Calie '

(C) CsHyo ) - _ (D“ CsFi14 \

Which of the following is'nct 4 funcuipniofictiloreform2-£K.8)

(A) Sotverit In rubber ..\ % (B} iy cleaning

(C) Sor=2ni ir Waxes . ~ (D) Anaesthesia

Due to which'croperty alkases are used a fuel? (K.B)

(A)[Combusti |01 \ (B) Halogenation

1CYOvailation” (D) Reduction

Paraffins means: (K.B)

(A) Highly reactive (B) Less reactive

(C) Oil forming (D) None of these

Which one of the following is a substitution reaction? (K.B)

(A) Halogenation of alkane (B) Dehydration of alkane

(C) Hydrolysis of alkane (D) Hydrogenation

Liquid alkanes have carbon atoms ranging form: (K.B)

(A) Cst0Cp (B) Csto Cyo

(C) Csto Cyg (D) Both A and B

Substitution reaction is the property of: (K.B) (BWP 2017)
(A) Alkanes (B) Alkenes

(C) Alkynes (D) None of these

CNG stands for: (K.B) (DGK 2017, RWP 2016 G-1)
(A) Combustion natural gas (B) Carbon natural gas

(C) Compressed natural gas (D) Cooled natural gas

12.2 TEST YOURSELF
Which is the simplest alkane? (Knowledge Base)
SIMPLEST ALKANE
The simplest alkane is methane having formula CHj.
Give the structure of following compounds: isopentane and isobutane.
(Understanding Base)
TRUCTURES OF ISOPENTANE AND ISOBUTANE
e Isopentane:
H,C— CH-CH,-CH,

|
CH,

e Isobutane: M\ L ArA BN (o o=
' HSC—("H—C.ig-._ . ' -

\ - \CHL ’ '

Why t/ 1e Lu1 nirg of alka’ws :eq«\ues umir et supply of oxygen’>

(Understanding Base)
| SUF hf"E.\u I OXYGEN FOR BURNING

Tiee/ hurrinyiof\2lkanes requires sufficient supply of oxygen because complete burning of

dlkdresirzguires sufficient supply of oxygen to form CO,, H,O and heat. Otherwise

askanes undergo incomplete combustion in the limited supply of oxygen, as a result
carbon monoxide is produced which is poisonous gas and causes air pollution.

3CH4 +40; —— 2CO + C + 6H,0
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v, What do you mean by halogenation? Give the reaction of methane with chlorine |n
bright sunlight. (Knowledge Base)
Ans: HALOGENATION . [€
“Addition of halogen to a substance is called-halogenaticy-. [ |
OR /
“A reaction in which one ¢ 'more fixdrogen atoms of a satiyrated conipound are replaced
with some other atoms like'halcgen atbln is dalled falogengltion”.
Reactiori of Methang with Cnlorunn ' '

In directEunlight reaclion i3 expiosiva zndcarbon is deposited.

) ! Bright
A |4 +2C|2 WC"‘L‘-HCI

A
I o= 122 ALKENES |
LONG QUESTIONS
Q.1  Define the alkenes. How alkenes can be prepared in laboratory?

(Knowledge+Understanding+Application Base) (SGD 2014)
Ans: ALKENES

Definition:

“The hydrocarbons in which two carbons atoms are linked by a double bond are called

alkenes”.

General Formula: ~ e

They have general formula CrH>, and functional group c=cC

Simplest Alkene: 7N

The simplest alkene is ethene having formula C,H,.

Why Alkenes are Called Olefins? (Ex. Short Question # 9)

These compounds are also known as olefins (a Latin word meaning oil forming) because
first members form oily products when react with halogens.

Molecular Condensed e Cross and dot
Name | formula fomula | Stuctursifo formula.
: Hip— o -H H H
() Ethylene | C,H, H,C = CH, H/C“_C\H H .C. 'CI,H
or
ethene
H H 1 H
(i) Lo _H s s\t
CH HC"‘HC_CH C_C I'I"r"‘L' O I
Propylene 316 3 =V H=C-C=Crym, (e ot
or . Th e ] (K P "
propene O ARTVV WAV [
= "] ) . I L \ | . ' - H = H H H H |
iii) Buhdtenell 7 7 [ et I | H P Y S es
( ) k-l. _CQFJB 1 1 I-L_:it?—i'.izk}bau_'qu H_cl:_(lj_c_:c: H (? 9 C C-H
O NN | ‘ H oo
dutene’ LS H H »
[ I
INR ‘ HHHH HHHH
. | | | |__/H .. -.....!..\
(iv) Pentene| CsHio H3C—CH,-CH,CH=CH; H'?‘?‘?‘C—C\H HC-CeCrhCr-Co
H H H H H H
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Q.2

Ans:

Occurrence:

Occurrence of alkenes is as follows:

Q) Alkenes being more reactive than alkanes, seldom occuiirze |n r.afd.e

(i) Lower alkenes occur in coal.nas in minute grantties: -

(i) Ethylene is present-i, naturalyas-soie tjmes toitae 2xteit 6f 20%.

(iv)  Alkenes are producad'iniarge aunc ur.fs oy er:.ckmq of petrcieum.

Preparaion of AlRaines: Yk (Ex. Short Question # 7)
Alkenes aré, prenared ty'the remaeyval G smaII atoms (H, OH, X) from the adjacent carbon
atoms o7 the seturated coinpounds, so as to create a double bond between carbon atoms.
(i7" Diehydreiion of Alcohols:

Celiydration:

“The removal of water from a substance is called dehydration .

Preparation of Alkenes:

Ethene is prepared by heating a mixture of ethanol and excess of concentrated
sulphuric acid at 180°C. In first step, ethyl hydrogen sulphate is formed which
decomposes on heating to produce ethane, which is collected over water.

H,C—CH, —OH +H,S0, —#%'C ,CH CH, - 0SO,H

CH,CH, -0SO,H—"* 3, H ,C ——CH, +H,SO,

(i) Dehvdrohaloqenatlon of Alkyl Halides:

Dehydrohalogenation:

“The removal of hydrogen and halogen from adjacent carbon atoms to create a double
bond is called dehydrohalogenation”.

Preparation of Alkenes:

On heating, ethyl bromide with alcoholic KOH, ethene is formed and removal of
hydrogen and halogen takes place from adjacent carbon atoms to create a double bond.

H,C-CH,Br + KOH — & yH,C=CH, + KBr+H,0

(Alcohollc)

Write down the physical properties of alkenes. (Knowledge Base)

(GRW 2015, 2017, FSD 2016 G-I, SGD 2016 G-1I)

PHYSICAL PROPERTIES OF ALKENE

The physical properties of alkenes are as follows:
(i) Physical State and Color:
The first member of the alkenes is ethene. It is a colourless gas Wlth r"rdsam odow
(i) Solubility: :
Alkenes are nonpolar, therefore 4hey ar 2 nsc!u )It ln V\,ater but soluule. AT organlc
solvents. \ . -..-f L L b N |

(iii)Densit\v: SR -
The flrat i emewT %ne sems ethe\n\ i) slignthyless dense than air.

Alkeﬂes are T|amm1bre .ydrocarbons On complete combustion, they form carbon

o diside. 2nc water with release of energy. However, their flame is smokier than alkanes
hhviriga similar number of carbon atoms.

(v) Melting and Boiling Points:
Their melting and boiling points gradually increase with the increase of molecular sizes
of the compounds in the series.
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Q3

Ans:

Write down the chemical properties of alkenes.

(Knowledge+Understanding+Application Base) . (DGK 20473
CHEMICAL REACTIONS OF ALKENES - [, |
Reactivity of Alkenes: < (Test! Yuu- eI 25l

Alkenes a reactive compound bec#lsg the tle oNs 01 the'd¢ulileshord 2 easiiy avallable
for reaction. These compcur'ds have te; fds ACY ‘0 reacl leadily ny acding other atoms to
become_saturated comnoundy. Aa A 1gsult, thn doukle sond is converted into a single
bond that) 15 recre stao"
Aditiorf raecticng ere'chavectarist; u'property of unsaturated compounds.
Adclition Reactions,

|'These ere the Teactions in which the products are formed by the addition of some
I(a" 2niss like Hy, Cly, etc., to an unsaturated organic compound ™.
In the process, one of the bonds of a double bond gets broken and two new single bonds
are formed.
(i) Hydrogenation of Alkenes: (MTN 2017)
“Hydrogenation means addition of molecular hydrogen to an unsaturated hydrocarbon
in the presence of a catalyst (Ni, Pt) to form saturated compound ”.

H,C=CH, + H, — N o H.c—CH,

L 250 - 300 °C
Application:
On industrial scale, this reaction is used to convert vegetable oil into margarine (Banaspati ghee)
Oil + H, ——— Margarine (Banaspati ghee)
(i) Halogenation of Alkenes: (GRW 2015), (MTN 2017)
“Halogenation means addition of halogen like chlorine or bromine .
Bromination of alkenes is very important reaction. When bromine water (a solution of
bromine in water having red-brown colour) is added to ethene in an inert solvent like
carbon tetrachloride, its colour is discharged at once.
H,C =CH, +Br, H,C CH,

| |
Br Br

1,2 — Dibromoethane

Application:
In the reaction, double bond of ethene is converted into a single bond by addition of a

molecule of bromine. This reaction is used to identify the unsaturation of an organlc .
compound. — -
(|||) Hydrohalogenation of Alkenes: [ [0 A
“The addition of hydrogen and halogen to ¢ sitbstance-isicalled i )dro'hc et gmvmt =
Dry gaseous hydrogen halides (HI, !4Br and MCl; reac with glkenis i p ‘oGesg aikyl halides.

H,C= C‘-| 1—r1)<————>|-‘IL CHX \

—H,C "‘H+ ’3r~.—43—|t, CH Br

T| e o d=r o1, réecti v.., o1 hydrogen halides is HI > HBr > HCI.
() Oxi c‘amn i Alkeres with KMnOj: (LHR 2013)

A

\kenes ditsiotrize the pink colour of acidified dilute solution of potassium

germanganate because the double bond electrons react with MnO, ion, which further

goes on to form MnO, and ethene glycol (I, 2—ethanediol). Such as there is addition of
two hydroxyl groups at the double bond.
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This reaction is also used to test the unsaturation in an organic compound.
3H,C=CH, + 2KMnO, +4H,0———>3H, C —CH, +2MnO, +2KGi

OH OH
- =thané Clycei
Q.4 What are the uses of etheie? (Knaxledge Baje)
Ans: ’J="£3=U;=EL*=EB_E
The uses ol aikenes ae-as Tdllows:
Q) ~arariricial ripenin g o3 TrukEs:

(i) - Asagenaral anoectietc.

(i) | Forithe anufacture of polythene. Polythene is a plastic material used in

“| - “packaging, toys, bags, etc.

(iv)  As a starting material for the manufacture of a large number of compounds such
as ethylene oxide, ethyl alcohol, ethylene glycol, diethyl ether, etc.

(V) Ethylene oxide is used as a fumigant.

(vi)  Ethylene glycol is used as an antifreeze, diethlyl ether and ethyl alcohol are used
as solvent.

(vii)  For making poisonous mustard gas which is used in chemical warfare.

12.2 ALKENES
SHORT QUESTIONS

Q.1 What are alkenes? Give their general formula. (Knowledge Base)

Ans: ALKENES
Alkenes are unsaturated hydrocarbons having double bond between two carbon atoms.
Examples:

e FEthene : H,C=CH,
e Propene: H3C—-C=CH;
General Formula:
General formula of alkenes is CnHan.
Q.2  Give atest to identify ethene (H,C = CHy). (Understanding Base) (GRW 2015)
Ans: TEST TO IDENTIFY ETHENE
Ethene (H,C = CH,) can be identified using bromine-water test. It decolorizes bromine
water which is the indication of the presence of a double bond in the compound.
Q.3 Why bananas are stored away from rest of the fruits? (Knowledge Base] p
(Interestmg Infor"' "'[I(n L g lJO) (GF \.J 201"\
Ans: STORAGE OF EANANAS— 1 - [ -
Ripening bananas produce-etherie gas thit iy akas| frilits| ripen ﬁsﬂy & Tead to food
spoilage. That is the reascn ham dS ¢ ru stored swavi froin rest-c of the/ fruits.

Q.4  Writea nute {o= ou,urrer ch of aikenes: (Km‘r Jledge Base) (DGK 2016 G-I)
Ans:  Answerns givu 01 fPaye, #1134

fis LTIPLE CHOICE QUESTIONS

A J.,' Vi)' allkenes are prepared from alcohols by a process called: (K.B)  (LHR 2016, MTN 2017)
' (A) Dehydrogenation (B) Dehalogenation
(C) Dehydration (D) Dehydohalogenation
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2.

10.

11.

12.

Ans:

Oxidation of alkene with KMnO, produces: (U.B) (LHR 2016, MTN 2017)
(A) Glyoxal (B) Oxalic acid . :
(C) Glycaol (D) Formic acid 14
Dehydrohalogenation of alkyl halldes takes place in the-presanee of: K- '3)
(A) Alcoholic KOH (B¥A\qileaus NeCi

(C) Alcoholic NaCl ' . (D} Aguecus . (CH\,

A solution of bromine in wates hiavind caluu; (k-B)

(A) Daikfiroivn - ' ‘(B FPuple

(C) Ret=rown : ~(D) Voilet

Alkene: are alsp talled: | (K.2y (SWL 2017)
() [Faraffing \ (B) Olefins

1CYcetylenes (D) All of above

Ethanol reacts with H,SO, at temperature of: (K.B)

(A) 150°C (B) 16°C

(C) 180°C (D) 253 K

Banaspati ghee is also called: (K.B)

(A) Vegetable oil (B) Margarine

(C) Cooking oil (D) Coconut oil

Ethylene oxide is used as: (K.B)

(A) Anti-freeze (B) Solvent

(C) Fumigant (D) Poisonous mustard gas
Banana when riped produces gas: (K.B)

(A) Ethene (B) Methane

(C) Noble gas (D) Oxygen gas

Number of bonds in propene is: (K.B)

(A) 6 B)7

(©)8 (D)9

Butene is also called: (K.B)

(A) Ethylene (B) Acetylene

(C) Methane (D) Butylene

Alkenes are insoluble in: (K.B)

(A) Organic solvent (B) Alcohol

(C) Water (H,0) (D) Both B and C

12.3 TEST YOURSELF

Why alkenes are reactive? (Knowledge+Understanding Base)
REACTIVITY OF ALKENES

Alkenes are reactive compounds because the electrons of the douisls hnnd arg cmLIy' \

available for reaction. These compounds have the tendnnvy 0 edct readily) by, adding

other atoms to become saturated rempourds L‘.s & res! l|'[ ne aauble L-onaa-e converted

into a single bond that is mGie stable,

How can you prepare proaene fram )mp/ 'noh) 2 (bndercfandmg+AppI|cat|on

Base) ~ L~
AR T ::L;Egafg<nw £ PROPENE

Propeng, cary ba! pr=pan\d froim-propyl alcohol by heating a mixture of propyl alcohol and
eXCETs of ¢! 1cvr tratec-suiphuric acid at 180°C.

NN H,S0,
) - CH CH CHZWC—)CHS_CH:CHZ-i-HZO

OH
(Propyl alcohol)
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Ans:

Q.1

Ans:

Give a test used to identify unsaturation of an organic compound.
(Knowledge+Application Base) :
TEST FOR UNSATURATION & ™ |

When unsaturated compounds are oxidized with KM~r%); tiie. nn k.cclolirisa scha gee
Process:
Dissolve about 0.2g of the 0|ga .; ,ovpcur d I V\ahr f\dd teit 2'to 3 drops of alkaline
KMnO.-sdiution and stiake. .
Examp!es:

o Reayionwitt AILer g

3CH) = 'Si, + 2KMnO, + 4H,0—3H,C— CH,+ 2MnO, + 2KOH
' |
OH OH
This reaction is used to identify unsaturation of an organic compound.
Give a few uses of ethene. (Knowledge Base)

(LHR 2015, SGD 2017, BWP 2017, FSD 2016 G-11, SWL 2016 G-I)
Answer given on Page # 186

12.3 ALKYNES

LONG QUESTIONS

Define the alkynes. How alkynes can be prepared in laboratory?
(Knowledge+Understanding+Application Base)
ALKYNES

Definition:

“The hydrocarbons in which two carbon atoms are linked by a triple bond are called alkynes .
Examples: Ethyne and propyne.

General Formula:

They have general formula C,H2,., and functional group — C=C-.

Simplest Alkyne:

The simplest alkyne is acetylene, with molecular formula C,H,.

Why are Alkynes Called Acetylenes? (Test Yourself 12.4 q.i) (BWP 2017)
Alkynes are also called acetylenes because of the name of the first member of the series is
acetylene.

Important Alkynes:
Molecular, condensed, structural and dot and cross formulae of a few alkynes are given below

q..r-;-ms and due

Molecular Condensed

I
oo formula formula - '°"‘“_'—“ T
@ Acetylene | CH, |wc=ch) L T HE Cl=lcl- iy | [H=eFEc o~ H
(ethyne) 1 o PP L Vh !
A AR : » "
iy Mbéanyll | T goHp dac,u—c\icw - H—-C—-C=C—H H*-C-xC:I1C~H
Acetvlerie | | H
- (Prcpyineg) |
.l..l . - H H H H
\ | o
(iii) Dimethyl CaHe Hi«C—C=C—CHs | H-é-c=c—-¢&-H |H*-C=CzfCxC-xH
| | H H
Acetylene H H
(butyne) B
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Q.2

Ans:

Q.3

Ans:

Occurrence

Acetylene does not occur free in nature. Traces of acetylene are present in-ceal gas.{ (ahahf
0.06%0) . [T

Preparation of Alkynes: VT WwN O i £017)

Alkynes are prepared by the follov 'm 3 me” 0Gs!

“The rarioyal of uyer)gm "and, ha!ggen f0n an alkyl halide is called
dehydrekalogenatian . -

Process: "\ h )

\wheh a it .na' d- naiide is heated with alcoholic KOH, two hydrogen along with two
il £jen &toms are removed from two adjacent carbon atoms with formation of a triple
wond between the adjacent carbons.

Cl H

| ] -
H-C—C-H + 2KOH —Alcohdlic . pe_cy 4 2KCl + 2H,0
100°C ethyne
H CI

(ii) Dehalogenation of Tetrahalides:

“The removal of halogen from a substance is called dehalogenation ”.

Process:

When alkyl tetrahalides are heated with zinc dust, the elimination of halogen atoms
takes place to form ethyne.

Cl ClI
| | H

H-C—C—H + 27Zn,, 2, He=cH+ 2znCl,
Cl ClI

Write down the physical properties of alkynes. (Knowledge Base)
(LHR 2014, DGK 2017, SWL 2016 G-1I)
PHYSICAL PROPERTIES

The physical properties of alkynes are as follows:

(i) Alkynes also form a series of compounds. Its first member is acetylene. It is a
colourless gas with faint garlic odour.

(i) Acetylene is slightly soluble in water but soluble in organic solvents such as
benzene, alcohol, acetone, ether, etc.

(iii)Acetylene is slightly lighter than air. — 4 f

(iv) Alkynes are also flammable. They produce smokier flameq tr*arhtl“u,se of i Kams'

and alkenes. AN e
Write down the chemical propertres of aka NEs| B A
(Knowledge+Understandmg +-Apn|_' ation.Rage) | 4 L L | (BWP 2016 G-II)

. HJAA-ALBQL "t--':-—i -
Reactwn Y\ 01 a'!'!yne-; ' \
Reasor;; RN \ -

Alkvne< are, rec ctive (,o. ounds because of presence of a triple bond. A triple bond

_( Qnsists of v wWeak bonds and a strong bond.

n lechaitism:

When alkynes react with other substances, two weak bonds are readily broken one by one and
addition takes place easily. The addition reactions of alkynes resemble to those of alkenes.

(i) Addition of Halogen:

Chlorine and bromine add to acetylene to form tetrachloroethane and tetrabromoethane,
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Q4

Ans:

(i)
(iii)
(iv)

v)

respectively. When bromine water is added to acetylene, red brown colour of bromlne
water is discharged rapidly due to formation of colourless tetrabromoethars:

Br B~ [
HCECH+2'3r2—'——\!J—-%——(I.——H' '
' ' ar | Bl
. ‘fetralsrsmoethane
(i) Oxic Ox'd ation with Kivin). . ' (Ex-Q.4) (LHR 2013, 2015)
Ethyne 15 cx di. ed Lly alkaling KNG and four hydroxyl groups add to the triple bond, such as:
OH OH
S=CECH + 4KMnO4+ 8HO —— 3H—C|: —? —-H + 4MnO, + 4KOH

This intermediate product eliminates water molecules to form glyoxal, which is further
oxidized to form oxalic acid.

g g 78, o il
-2H5,0
—_ —_ —_ 42—> - Y o S L —_ —_ —_
H (|3 (|3 H H—C—C—H KMnO, HO—C—C—OH
OH OH Glyoxal Oxalic acid

What are the uses of alkynes? (Knowledge Base)
(LHR 2016, GRW 2014, DGK 2017, MTN 2016 G-, 17, SGD 2017, FSD 2016 G-11, SWL 2016 G-I, 1)

USES OF ACETYLENE
The uses of alkynes are as follows:

Acetylene produces oxy-acetylene flame with oxygen. It is a highly exothermic
reaction. Heat released is used for welding purposes.

Acetylene is used to prepare other chemicals, such as alcohols, acetaldehyde and acids.
It is used for the ripening of fruits.

It is used for the manufacturing of polymer products like polyvinyl chloride, polyvinyl
acetate and synthetic rubber like neoprene.

It is polymerized to form benzene which is used as raw material to form a variety of
organic compounds.

12.3 ALKYNES

Q.1

Ans:

Define the alkynes. Give thelr gener aI fmm i a G nnwledce 3a\e) A, (GRW 2014)

Definitie!

“The hvh Lcomo |s in whm wm\\c lfbon atoms are linked by a triple bond are called
alkynes\. \\ ]

OuExdrnles:

Elhyneand propyne.
General Formula:
General formula of alkynes is C,Hzn-2.
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Q.2

ANs:

Write down molecular and structural formulas of ethyne.
(Knowledge+Understanding Base)

FORMULAS OF ETHYNE
Molecular and structural formulas f£.ethyne are-ss folinivs:
Molecular formula; _—
CoH;
Structtrz| forriia:

12.3 ALKYNES
MULTIPLE CHOICE QUESTIONS

Traces of acetylene are present in coal gas about: (K.B)

1%,

(VTN 2026-05H)

(A) 0.06% (B) 0.07%
(C) 0.08% (D) 0.09%
Which one is used for ripening of fruits? (K.B)
(A) Ethyne (B) Butane
(C) Buane (D) Propane
Which compound is used for welding process? (K.B)
(A) CH, (B) KMnOy,
(C) Acetylene (D) Ethylene
Which of the following does not occur free in nature? (K.B)
(A) Ethylene (B) Acetylene
(C) Propylene (D) Pentene
Alkynes form __ bonds between carbon and hydrogen atoms. (K.B)
(A) Triple bond (B) Double bond
(C) Single bond (D) lonic bond
Di-methyl acetylene is also called: (K.B)
(A) Ethyne _{B) Propyne_- -
(C) Butyne (D Fe; _(y.i 1e_ , ’
Alkynes are also called: (K. B) _ A\ ) | (DGK 2017)
(A ol |\ A\ \ "B Parraffins
(C) Acet yiznes | IR R (D) Ethanes
hEene ral'fo |*‘U.Id of alkynes is: (K.B) (BWP 2016 G-I, 11)
(A) CoHan (B) CnHan+2
(C) ChHonu (D) CnHan 2
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12.4 TEST YOURSELF Y

Ans:

Ans:

V.

Ans:

1%,

Why the alkynes are called acetylenes? (Knowledge Basg)
Answer given on Page # 188

How is tetrabromoethaite prcpored fon acety Iene’7 (Uridenstanding+Application
Base)

PREPARATISIN OF TETRABROMOETHANE

\Wha) brominé \watés—is added to acetylene, red brown colour of bromine water is
discHarved-apidly due to formation of colourless tetrabromoethane.
Blr B|>r
HC=CH+2Br,———>H—C—C—H

|
(Acetylene) Br Br

(Tetrabromoethane)

This reaction is used to identify the unsaturation of alkynes.

How can you prepare acetylene from tetrachloroethane? (Understanding+Application
Base)

Ans: PREPARATION OF ACETYILENE

Acetylene can be prepared by dehalogenation of tetrahalides or tetrachloroethane. When
tetrachloroethane is heated with zinc dust, the elimination of halogen atoms takes place to
form acetylene.

Cl Cl
| | Heat
H—C—C—H +2/n—————HC= CH+27n(Cl,
Cl (l‘,l (Dust) (Acetylene)

What is difference between glycol and glyoxal? (Knowledge Base)
DIFFERENTIATION

Glycol Glyoxal

Functional Group

e The functional group in glycol is |e The functional group |n g! yr‘val |s @

hydroxyl group (OH). AN N Y
a‘deh‘,ce qrc uo || e
| o G- H'

o The fimuld of mlyrcl h

_ H._\_ Ao = P ?
. It belongs to alcohol family. e |t does not belong to aldehyde family.

\ dmemual 1705 mu'a

RS

_—_[, The formula of a glyoxal is

CHEMISTRY-10 192



Chapter-12 Hydrocarbons

Vi. Write the formula of oxalic acid. (Knowledge Base) (BWP 2016 G-11)
Ans: FORMULA OF OXALIC ACID i
The formula of oxalic acid is C;H,04 or (COOH),, which can also beTroreserited 5
0Q [ |
0 0

IN INDUSTRY

Q.1  Wrke aown the applications of hydrocarbons. (Application Base)
[ ) (Science, Technology and Society Pg. # 94)
PRNST¥ ] HYDR ARBONS AS FEED STOCK IN INDUSTRY
' Hydrocarbons are not only used as fuel in automobiles or industries, they are also used as
raw materials in many industries.
(i) Petrochemical Industry
“The organic compounds prepared from hydrocarbons (petroleum and natural gas) are
called petrochemicals.”
Examples:
Some of the important petrochemicals are:
Methyl alcohol
Ethyl alcohol
Formic acid
Chloroform
Carbon tetrachloride
Ethylene
Butadiene
Benzene
e Toluene etc.
(i) Plastic Industry:
Hydrocarbons are used as raw materials for the preparation of a large variety of synthetic
polymers, called plastics like polythene, polyester.
Properties of Synthetic Polymers:
These can be given any shape when soft, and on hardening make a durable article to be
used in common life.
Examples:
Crockery items (cups, glass, jug, plates, spoons)
Furniture items (chair, table, stool) ]
Automobile parts - NN
Electric and sewage items -~ 2 AL OV VST A
A lot of other house¢ncid itenz* NEARRIRRE
(iif) Rubbksr Industryv: |
Hydrogarypns are Used. to Lrepar k/n tetlc subbeF such as acetylene is used to prepare
butadie®e' lubber Used, Tor| ma<| Ysotwear, tyres and toys. Similarly, a good quality
rubber riecprerie, is\prefares 1om chloroprene
=, (V)| | Syntnetic 'Siner Industry:
% Hyqiorarsons are used to prepare synthetic fibres like nylon, rayon, polyesters.

W =roperties of Fibres:

e These fibres have better qualities like greater strength, good elasticity, and
resistance to wear and tear.
¢ Clothes made of synthetic fibres are long lasting than that of natural fibres.
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Qi

0

AnNs:

Q.2
ANs:

(v) Synthetic Detergents: :
Long chain hydrocarbons obtained from petroleum are used to makr S ﬁnf“etl demger ts
and washing powders. .
Properties: :

o These detergents aie fodiuri=<alts ot alicyl hydrcgen st Iphats. |

e These detergents have bétter aric swos 1ger clcaning-propertics-than that of soaps.

o lm\ ,e used gven in hard water.

e ey

HYP 'Jl\_ o t ‘L : t : ED STOCK IN INDUSTRY
HORT QUESTIONS

F-b\b\_ Iy Gi océrbons are used as a fuel? (Knowledge+Application Base)
(Science, Technology and Society Pg. # 94)
OR

Describe combustion process and give chemical equation.
HYDROCARBONS AS FUEL

The main constituents of fuels (coal, petroleum and natural gas) are hydrocarbons. When
hydrocarbons are burnt in air the reaction is called combustion. It is highly exothermic
reaction, i.e. it produces a lot of heat. The basic combustion reaction is:

CHs + O, —— CO, + H,0O + heat
Significance of Heat Produced:
The heat energy thus produced is used to meet needs of energy in:

e Homes
e Transportation
e Industries

Describe use of hydrocarbons in synthetic fibre industry. (Knowledge Base)
HYDROCARBONS IN SYNTHETIC FIBRE INDUSTRY
Hydrocarbons are used to prepare synthetic fibres like nylon, rayon, polyesters.
Preperties of Fibres:
e These fibres have better qualities like greater strength, good elasticity, and
resistance to wear and tear.
e Clothes made of synthetic fibres are long lasting than that of natural fibres.

MULTIPLE CHOICE QUESTIONS

Due to which property alkanes are used as fuel? (K.B)

(A) Combustion (B) Halogenation
(C) Oxidation (D) Reduction —. T
The organic compounds prepared from hydrocarbons (petroleu* and ratuyai-yés)) |
are called: (K.B) [ | 7 | e
(A) Petrochemicals (‘3\ Retrotgum™y, |5 Y | L S T
(C) Pharmaceuticals \ (I.)J Norie i these | -
Which one of the follown g S )yruhet c L)o yr1=r LK., 3\ '
(A) Tokueine!| .~ L (B} Site™
(C) Benzare | | "~ ™ \ - (D) Polyester
Which hngiisoatr of hemlca 24(K'B)
(A)Epcerylene || L - (B) Rayon
S MGENyd s (D) Polyester fibres
!\'eu-prene is prepared from: (K.B)
(A) Benzene (B) Chloroprene
(C) Chloroform (D) Carbon tetrachloride
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CON

Straight
chain
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O
| s |

[ Hydrogenation]

of vicinal dihalides

[Dehydrohalogenation

Dehalogenation
of tetrahalides

HYDROCARBONS

[ Hydrogenationj

/’ Oxidation
Glyoxals,

Oxalic acid
-
_ Dehydaration
Oxidation ‘ \ \ of alcohol
Ethene glycol /
Haloge@ion : ' éigpﬁ

WJLEHa!ogenation}/ "

" \\-{Halogenation}m

|
|
|
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J
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EXERCISE SOLUTION .

¢ =

10.

11.

MULTIPLE CHOICE QUESTIONSY

Which one of these hydrocarbeiimolequizs-would! have no*etfect.on gl aqueous

solution of bromine? (U.3) - ~<LLHIR 2013, GRW 2015, RUVI' 2017, BWP 2016 G-I)
(@) CHy_ A b Crorze
(C) Colid, ) ) . (U:) CoHz

If an Torgaris ‘cemoound ‘has—4 carbon atoms, all singly bonded, it will
havg the following chzracteristics except one: (K.B)

(e)twili b seurated hydrocarbon (b) It will have 8 hydrogen atoms

{d) {s name will be n-butane (d) It will be least reactive

The reduction of alkyl halides takes place in the presence of: (K.B)
(LHR 2015, BWP 2016 G-I)

(@) Zn/HCI (b) Na/HCI

(c) Mg/HCI (d) Cu/HCI

Halogenation of methane does not produce which one of the following? (K.B)(SGD 2014)
(a) Carbon tetrachloride (b) Chloroform

(c) Carbon black (d) Chloromethane

Incomplete combustion of alkanes produces: (K.B) (GRW 2013)
(a) Carbon dioxide only (b) Carbon monoxide only

(c) Carbon monoxide and carbon black (d) Carbon dioxide and carbon black
Alkenes are prepared from alcohols by a process called: (K.B)

(a) Dehydrogenation (b) Dehalogenation

(c) Dehydration (d) Dehydrohalogenation
Dehydrohalogenation takes place in the presence of: (K.B)

(a) NaOH aqueous (b) Alcoholic KOH

(c) Agueous KOH (d) Alcoholic NaOH

Oxidation of ethene with KMnO, produces: (K.B) (MTN 2017)
(a) Oxalic acid (b) Glyoxal

(c) Ethene glycol (d) Propene glycol

Which one of these is a saturated hydrocarbon? (K.B)
(LHR 2014, FSD 2016 G-I, 11, SGD 2016 G-11, MTN 2016 G-I1)

(@) CzH4 (b) C3Hg

(C) C4Hs (d) CsH1o -

A hydrocarbon has molecular formula CgHa,. What is the ‘cle ul & formull 1 of *i.c
next member of the same homologous sefies? (U.By |~ "\ % | [ @8wi 20i5G-11)
(a) CoHis y . (l)) Cl )|'-16 b * o

(C) CyHyg T [ (O\ Cg"L._z )

The melestlar formt,..m af ihe/firstithree ‘meriaheisTof the alkane hydrocarbons are
CHy, G- !--le and ¢ Hg Whet |»-tﬁe\m legiar formula for the eighth alkane member,
octane, wiickt 5 1oy nd in petrol (K.B)

(@ ChHL | (b) CgHuy

K -‘|( k. 3|‘|_5 " . (d) CgHzo

Z'ne of the hydrocarbons reacts with one mole of hydrogen to form a saturated
hydrocarbon. What formula could be of the X? (U.B)

(@) CsHs (b) CeHiz

(c) C4H1o (d) C7Hie
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13.  Dehydration of alcohols can be carried out with: (K.B)(GRW 2013, SWL 2016 G-11, FSD 2017 G-}
(a) NaOH (b) KOH ! :
(c) H2SO4 —{d) HCI

14.

15.

16.

17.

18.

19.

20.

The end product of oxidation of Acétylens ig:{(K.E)

(a) Oxalic acid
(c) Glyoxal

\(by lycol
“43)'None of these

" (GRW 2013)

Dehalojenutim cf tetrahalides produces acetylene. This reaction takes place in the

prasence oF: (K. 25
(d)"Sodium metal
(c) Magnesium metal

(b) Zinc metal
(d) Potassium metal

Substitution reaction is the characteristic of: (K.B)

(a) Alkanes
(c) Alkynes

(b) Alkenes
(d) None of these

Halogenation of methane in the presence of diffused sunlight takes place: (K.B)

(a) Suddenly, only in one step

(c) In a series of four steps
Which one of the following is a substitution reaction? (K.B)
(a) Halogenation of alkynes
(c) Halogenation of alkanes

The order of reactivity of hydrogen halides with alkenes is: (K.B)
(SGD 2016 G-I, 17, DGK 20156 G-1)

(@) HI > HBr
(c) HCI> HBr

Oxidation of alkenes produces: (K.B)

(a) Glyoxal
(c) Glycaol

i
5

(b) Slowly in one step
(d) Fastly in two steps

(b) Halogenation of alkenes
(d) Bromination of alkenes

(b) HBr > HI
(d) HBr < HCI

(b) Oxalic acid
(d) Formic acid

ANSWER KEYEESSECg

|

c

Ry @
\10\“15“20 b

(GRW 2013, BWP 2017, FSD 2017 G-1)
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

The conipourds!ir which, all'the four| e The compounds in which two carbon

EXERCISE SHORT QUESTIONS

Differentiate between saturated and unsaturated hydrocarhens. (Kinowledge 13Ase)
(GRW.2027, RW=205¢ Q-1 TN 2028521, 1)
DIFFEK R‘:NTI/\T '|O|\

i
B
.
E
,:-.;

vallncies, 'of \carhcs-atoms are fully, atoms are linked by a double or triple
| ‘satisfizd-0y single bonds with other] bond are called hydrocarbons.

carbon atoms and hydrogen atoms

are called saturated hydrocarbons.

Other Name
Saturated hydrocarbons are also ¢ Unsaturated hydrocarbons are also called
called alkanes. alkenes (with double covalent bond) and

alkynes (with triple covalent bond).

General Formula

Their general formula is CHzn+2. e Their general formula is C,H,, for alkenes
and C,Hay., for alkynes.
Examples
CH, (Methane) e H,C=CH, (Ethene)
H3C—CH3; (Ethane) HC=CH (Ethyne)

A compound consisting of four carbon atoms has a triple bond in it. How many
hydrogen atoms are present in it? (Understanding Base)

NUMBER OF H-ATOMS
A compound consisting of four carbons atoms with a triple bond will have following
structure. H,C-C=C-CH, H3C-CH,-C= CH
Thus there are six hydrogen atoms in it.
Why the alkanes are called paraffins? (Knowledge Base)

(GRW 2015), (SGD 2017), (BWP 2017), (FSD 2017)(RWP G-1,I1 2017)

ALKANES ARE PARAFFEINS
Para means ‘less’ and affin means ‘affinity’ or reactivity, Alkanes are least reactive-. |7
compounds. In these compounds all the bonds of carbon atoms are ;n-. 1Ie-, thit WEJ.H d||:'
valencies of carbon atoms are fully satisfied:+ [ ] :
What do you know about hydror Enatlon of mK‘n“S b ’K 1cwlaoge+ App llr‘aubn Base)
\ (BWP 2016 G-I, I1)
- HYL RQQ;_ENA"LQJA)F £ LM—J\L& "

Hydro: 1er ctl(,n ""t'afio adaition,of.nolacularydrogen to an unsaturated hydrocarbon in
the preseric? cf a Laual sy (I, Pt) tc-iorm saturated compound.

\ \H;C=CH,+H, —Y _ 3H.C-CH,

250-300°C

{n miqustrial scale this reaction is used to convert vegetable oil into margarine (ghee).
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Q.5

Ans:

Q.6

Ans:

Q.7

Ans:

Q.8

Ans:

How alkyl halides are reduced? (Knowledge+Application Base)
(GRW 2013, WP 2016.G11]

REDUCTION OF ALKYL HALIDE - [
When alkyl halides are treated with HCI ingie presenf‘e FZn, ey are redu ,ed
CH.Br+2[HL 22 Gy b |
CHsCHoBr A, 4[H] ——ﬂwy—» FoC 'CHa + HBT
Why 119 ‘alkaries ared: sed as 18I0 'U nderstanding+Application Base) (GRW 2014)

e E.OF ALKANES AS FUELS

Aliaes are isea-as fuel because they burn easily in excess of air or oxygen to produce a
ict o/ ficat, CO, and water then heat is produced.

CH;+ 0y ———— > CO, + H,0 + Heat

How can you prepare ethene from alcohol and ethyl bromide?
(Knowledge+Application Base)

PREPARATION OF ALKENES

Alkenes are prepared by the removal of small atoms (H, OH, X) from the adjacent carbon
atoms of the saturated compounds, so as to create a double bond between carbon atoms.

(i) Dehydration of Alcohols:
“The removal of water from a substance is called dehydration .
Process:

Ethene is prepared by heating a mixture of ethanol and excess of concentrated
sulphuric acid at 180°C. In first step, ethyl hydrogen sulphate is formed which
decomposes on heating to produce ethane, which is collected over water.

H,C —CH, —OH+H,S0, —#%°C_,CH CH, ~0SO,H +H,0

CH,CH, -OSO,H—— heat ——>H,C=—=CH, +H,S0O,
(ii) Dehydrohalogenation of Alkyl Bromide: (LHR 2014)

“The removal of hydrogen and halogen from a substance is called
dehydrohalogenation”.

Process: 1 -

On heating, ethyl bromide with alcoholic KQH, ethergel1s 'F"I’mtd '?e.rrom o_ n/d;ogen'
and halogen takes place from adjaxer\t carban Al oms to c*eote a ilouble bud:

H.C-CH,Br + KCH |, [ __-"_ea‘ HZC: HL KB+ HZO

(’\F“oh Ilc)
Identits= "n opcne |rom oy, )en‘t‘%h A c”emlcal test.
\ . Lo IFICATION OF PROPANE

?|c7: entiny p.upane from propene, pass the two gases (propane and propene) through

h.‘omine water separately. Propene will decolourise reddish brown colour of bromine but
propane cannot.
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CH,—CH, =CH, +Br,—>CH, ~CH—CH,
| |
By BI

\ ol ourless
Q.9  Why the allfenes are called ulr f| 10 I\now1ec(on Base;

- _ (FSD 2017, SWL 2016 G-11, MTN 2016 G-I)
Ans: L N ALKKENES CALLED OLEFINS

= Alrerles arG aI :¢—wnown as olefins because lower members of the series form oily
pluJ 1ICts wnen react with halogens. Olefins is a Latin word which means oil forming.

f» A0 Why alkanes can't be oxidized with KMnQ, solution? (Understanding Base)(GRW 2013)

Ans: OXIDATION OF ALKANES WITH KMnO,
Alkanes cannot be oxidized with KMnO4 solution because they are saturated
hydrocarbons and are least reactive due to presence of all C — C single bonds.
Alkane+KMnO, +H,O0—— No reaction

Q.11 What are the addition reactions? Explain with an example. (Knowledge Base)
(LHR 2015, GRW 2013)

Ans: ADDITION REACTIONS

Definition:

“These are the reactions in which the products are formed by the addition of some reagents

like Hy, Cl etc. to an unsaturated organic compound .

Mechanism:

In the process, one of the bonds of double bonds gets broken and two new single bonds are

formed.

Example:

e Addition of molecular hydrogen to an unsaturated hydrocarbon in the presence of
a catalyst (Ni, Pt) to form saturated compounds takes place.

H,C=CH, -H,—__H,C—CH,

250-300°
Q.12 Justify that alkanes give substitution reactions. (Understanding Bays) - (AL
Ans: ALKANES GIVE SUBSTITUTION N REACGTIONS . | /¢ W

“Substitution reaction is areactior.._ir wh.u.l Grig primore nyirLgeﬂ ctoma of a saturated
compound are replaced vy |tt gue ut‘le LtO’_rs like haldgess ig called a substitution
reaction” | ¥ \ I

These r&as uow aieh Chora“ter:SL\ﬁ:‘sperfy of alkanes.
Examplz: | VL
rdiffased-stinight, a series of reactions take place and at each step one hydrogen atom

Y

J I A\ | g ststituted by halogen atoms, so that all the hydrogen atoms are substituted one by one

by halogen atoms

CHEMISTRY-10 201



Chapter-12 Hydrocarbons

Q.13

Ans:

Q.14

Ans:

CH, +Cl, —2™=d_, CH.CI + HCI

Sunlight
Chloromethane ) I

CH,CI + CI, D=t _jCq O, T
Dichiornmethant

CH;C + 1, 2P CHC;+ HC
Trichloromethane

. (Chloroform)

CHCI, + Cl, 2ttt CCl, + HCI
Tetrachloromethane
(Carbon tetrachloride)

Both, alkenes and alkynes are unsaturated hydrocarbons. State the one 'most
significant difference between them. (Understanding Base) (FSD 2017)

MOST SIGNIFICANT DIFFERENCE
The most significant differences between alkenes and alkynes are as follows:

Alkenes | Alkynes
Nature of Bond
e In alkenes two carbon atoms are | ¢ In alkynes two carbon atoms are linked
linked by a double bond. by a triple bond.
Functional Group
e Their functional group is e Their functional group is
Examples
e H,C=CH, (Ethene) e HC=CH (Ethyne) o~
HsC-CH=CH,  (Propene) H,C—C=CH (Prnpyne) 7 :
Write the molecular, dot and cross and trictural-for mrilas, m,f e*h\ ne. =
R R RIS (Knowledge Base)
FOR! —ULH‘S—“';‘F=EJ£@|L_ e ! f

The mb!'ﬂ‘ula” dot ﬂnd 05y aild \ri:_u_:f srai-formulas of ethyne are as follows:

thyne ‘ CoH> Hx-C*2C +*H
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Q.15

Ans:

9.16
Ans:

Q.17
Ans:

Why hydrocarbons are soluble in organic solvents? (Knowledge Base)
(SGD 2016 G=if, BGK 26561515
SOLUBILITY OF F QF HYDROCARBONS™ - | :
We know that _ . '
“ Jlle D'~so 'vesl ﬁke

Thereforeé, | h /dreCaruons 1)‘In” [Fa]¢ pmr i \,haracter are more soluble in non polar
organic sol”ert s. lCh ¢s ether, narkairtetrachloride etc.

Ezarpple: |
'[! "Petrol is dissolved in kerosene oil.
Give the physical properties of alkanes. (Knowledge Base)  (MTN 2017, BWP 2016 G-I)
PHYSICAL PROPERTIES OF ALKANES
The physical properties of alkanes are as follows:
(i) Physical state:

Alkanes form a homologous series of compounds. The first four members of the series

are gases. The alkanes consisting of Cs to Cyo are liquids while higher members of the

series are solids.

(ii) Solubility:

They are non-polar, therefore, they are insoluble in water but soluble in organic solvents.

(iii)Density:

The density of alkanes increases gradually with the increase of molecular size.

(iv) Melting and Boiling Points:

The melting and boiling points of alkanes increase regularly with the increase of molecular

sizes. This is because of increase of attractive forces between the molecules of alkanes.

(v) Viscosity:

The alkanes become more viscous as their molecular sizes increase.

(vi) Nature of Flame:

Alkanes become less flammable, i.e. more difficult to burn with the increase of

molecular sizes.

How can you identify ethane from ethene? (Understanding Base) . .~ (_ GD 2615 .;
IDENTIFICATION OF ETHANE - | ; .

For the identification of ethane from etherle, bramine watsr is addud tu bunh sihane and

ethene in the presence of~an ineit-=<olwent like tasbdr! totracnloud= Ethene will give

reaction with bromme water tu e*mnv Wl|| |101 |°au with-it.

Exam)Ie> Ve Yy W

o,

HZ'C':CHZ +Br, —— Br—CH,—CHy-Br
(Ethene)
H3C—CH3+Br, —— No reaction

(Ethane)

Bromination is an important reaction for checking of unsaturation in organic
compounds.

CHEMISTRY-10 203



Chapter-12 Hydrocarbons

Q.18 Why colour of bromine water discharges on addition of ethene in it?

Ans:

TAD
—
o«

Ans:

Q.1

Ans:

Q.2
Ans:

(Understandlng +A cprication-Bas2)
COLOUR OF BROMINE WATER . ' !
Colour of bromine water discharges on acdl ion. ofeitiene-in it'hesalige douto-bord of
ethene is converted into a single beng anaiatlrz of yroming s chaipged.

ExamQI_e: ' AL _

| H0=CH, i Bi |5~ 8F-CH,-CH,-Br

This reactjen i used ta"‘d&r..ufy the unsaturation of an organic compound.

vizdd ong imporant use of each: (Knowledge Base)

) Ethene (i) Acetylene (iii) Chloroform (iv) Carbon tetrachloride
IMPORTANT USES

(i) Ethene:

Oxy-ethylene flame is used for welding purposes.

(i) Acetylene:

It is used for the manufacturing of polymer products like polyvinyl chloride, polyvinyl
acetate and synthetic rubber like neoprene.

(iii) Chloroform:

Chloroform is used as a solvent for rubber, waxes etc. and for anaesthesia.

(iv) Carbon Tetrachloride:

Carbon tetrachloride is used as an industrial solvent and in dry cleaning.

EXERCISE LONG QUESTIONS
What types of reactions are given by alkanes? Explain with reference to
halogenations of alkanes. (Knowledge Base)
See LQ.4 (Topic 12.1)
Alkanes are a source of heat. Explain it. (Application Base)
See LQ.1 (Topic *Application of Hydrocarbons) — y 4
Prepare the following as directed=-(U nde'fsfand-i.n\ ;JFA'OFI)";LétEo'.n_. I-;-'arf;e’;}_i_ i
Ethane from ethene ' SRR
Acetylan\ frcm fexmhalldt

Carbon Telr ich, olmle fr o rmatkane o

__[ n/ene gl/ :0l Trom ethene

1,2 dibromoethane from ethene

Glyoxal from acetylene
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Ans.

(@)

(b)

(©)

(d)

PREPARATIONS AS DIRECTED

Ethane From Ethene:

"\-\.

When hydrogen is passd through ethene in'orisence o heaf"'i I |Lke cat 1IysL e E~ ﬁc is
formed. ) 1

S SR SR H G - CH,

250 T
Acetyle qe Krorn o el rchalrj:

Wiazh als ‘y_h stiaanides are heated with zinc dust, the elimination of halides takes place

to, torm alcetylene.

?I (fl
H—(|3—C—H + 2Zny,

Cl CI

Carbon Tetracholride From Methane:

——> HC=CH + 2ZnCl,
ethyne

Carbon tetrachloride is prepared by the substitution reaction of methane with chlorine in
diffused sunlight.

In diffused sunlight, a series of reactions take place and at each step one hydrogen atom
is substituted by halogen atoms, so that all the hydrogen atoms are substituted one by one
by halogen atoms.

CH, +Cl, 2™ _, CH,CI + HCI

Sunlight
Chloromethane

CH,Cl + Cl, —=0smldt 5, CH,Cl, + HCl
Dichloromethane

CH,CI, + Cl, 2=ttt , CHCI, + HCl
Trichloromethane
(Chloroform)

CHC|3 + C|2 Diffused sunlight CC' + T il N , 7 \ M
' iTmrarhIt)mneahana
= ’ ) I 4 (Lar"’r‘ﬂ tr‘h 5]("”|UH09)

Ethylei}éﬁ-ll nl | Fron) @ t—thene
Ethyiene, g".ycol 1s__prferured by the reaction of ethane with acidified dilute solution of

VIR

'3H2'C= CH, +2KMnO, +4H,0——3H, C —CH, +2Mn0O, + 2KOH
OH OH
Ethylene glycol
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(e) 1,2-dibromoethane From Ethene:
When bromine water is added to ethene in an inert solvent like carbeyi wwachlc_.*jde i
decolourizes to form 1, 2-dibromoethane. This reactlon 1S L>ej‘ te' itlen.ity -thie
unsaturation of an organic compound - '

-|‘|,}C :_Ck_'l2+3|‘\__——)' ~ >sH— C— Cll—H
- H H

1,2 —dibromoethane

\ J AN Sllyoxal From Acetylene:
Acetylene is oxidized by alkaline KMnO, and four hydroxyl groups add to the triple

bond.
OH OH

3HC=CH + 4KMnO, + 8H,0 — 3H— C C —-H + 4MnO, + 4KOH
OH OH

This intermediate product eliminates water molecules to form glyoxal, which is further
oxidized to form oxalic acid.

OH OH 0 O 0 o
HééHﬂZO—FHQQH 2001 -HOHHOH
IR T KMnO 4 T
OH OH Glyoxal Oxalic acid

Q.4  Explain the oxidation of acetylene. (Knowledge+Understanding Base)

Ans. XIDATION OF ACETYIL ENE
Acetylene (ethyne) is oxidized by alkaline KMnO, and four hydroxyl groups add to the
triple bond, such as:

oo
3HC=CH + 4KMnO, + 8H,0 ——> 3H-C —C —H + 4MnO, + 4KOH
OH OH B
This intermediate product eliminates water molecules to form glyoxal WhICh is furthPr T (
oxidized to form oxalic acid. - . a1
OH OH 0 d\ . T WY (Crla—
] ;P ) A R W 1) I T e B
H—C|‘—C|‘—H 7_-)- ] == G M } .EMld"l. | ._HO—C—C—OH
O-H_‘)'E_ —~ '-.GH’OX'&';". § Oxalic acid

Q.5 Write haiance “f eru‘al 'vquatlons for the following reactions. Also name the
- _pmduct tndt are-formed. (Knowledge+Understanding Base)

> J'I' W ) ol (I =A'mixture of ethyne and hydrogen is passed over heated nickel
bl (if) Ethyne is treated with chlorine
(iii) Ethyne is burnt in air

(iv) Ethyne is passed through bromine water
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Ans.

Q.6

Ans.

BALANCED EQUATIONS AND NAMES OF PRODUCTS

The balanced chemical equations for the reactions along with names, cv orwdct° avs 49
follows: —- \

(i)_Reaction Between Ethyne ano .ivdro Jen;
HC =CH +H|, — =51, Cl: CH

J?OO Cl

S (T
5‘0(.—“”(\ —\,l'|3

(|:I C|ZI
HCECH+2CI2—>H—C—(|3—H
Cl ClI

Tetrachloroethane

(iii) Burning of Ethyne in Air:

2HC =CH + 50, ——> 4CO, + 2H,0 + Heat

(iv) Reaciton Between Ethyne and Bromine Water:
Br Br

HCECH+ZBr2—>H—C—C|:—H
Br Br

Tetrabromoethane

Explain briefly: (Knowledge+Understanding Base)
Q) Why butane undergoes substitution reactions?
(i) There are millions of organic compounds.
(iii)  Acetylene undergoes addition reactions in two stages.
(iv)  Alkynes are more reactive than alkanes.
JUSTIFICATION

(i) Substitution Reactions of Butane:
Butane is saturated hydrocarbon (alkane). Like other alkanes it gives substitution
reactions by replacing its hydrogen atoms with some other atoms. Also |t cannot under
addition reacitons. -
(it) Millions of Organic Compounds: \ '
There are millions of organic compounds a Je to fhe ioll! )w...q Toer prr p>rt.w A

e Catenation \ RAERIE .

e Isomerism \ '

- Surenqﬂ‘ OF cova‘en Ic Us of ca.*i}.on

< M. ditipte bongling,
Moreover, the'rumber ot ofgsiic compounds is very large because they are derived from

|4, -

—, hiydrocan bens (parent-arganic compounds).
s MifLAdion Reactions of Acetylene:

Alkynes are reactive compounds because of presence of a triple bond. A triple bond
consists of two weak bonds (m-bonds) and a strong bond (c-bond).

When alkynes react with other substances, two weak bonds are readily broken one by one
and addition takes place easily. The addition reactions of alkynes resemble to those of
alkenes.
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(g1

Q.2

Ans:

Q3

Ans:

HC=CH +H,—N_H,C=CH,

250-300°C
H _CH +H W)HC—CHA_ ..,__
(iv)More Reactivity of Alkvnes
Alkynes are more reactive componms thar aikaries| bdcauzeof prnsence, nf a-riple bond

A triple bond consists of ‘wa weak=5onds-<m-hontst and & sireng bond (o-bond). When
alkynes react with other supstances, tivp - veak Lorids.are-ieadily broken one by one and

AL

additian “takes -place f‘asu
alkenes;

he addton rosctions of alkynes resemble to those of

ADBIEIONAL CONCEPTUAL QUESTIONS

Ditferizndae between Glyoxal and Oxalic Acid. (Understanding Base)
DIFFERENTIATION

Glyoxal
Definition:
e Glyoxal is dialdehyde
compound.
Functional Group:
e It has aldeyhydic functional
group (-CHO)
Structure:

O O
[

H-C-C-

Definition:

Oxalic Acid

e Oxalic acid is dicarboxylic
compound.
Functional Group:

Structure:

e It has carboxylic functional group
(-COOH)

O O

Il
HO-C-C-OH

How alkyl halides are produced fom alkenes? (Understanding Base)
Alkyl Halides can be prepared from Alkenes by Hydrohalogenation (Addition of
hydrogen and halogens). Dry gaseous halides react with alkene to produce alkyl halides.

H,C=CH, +HX - H,C-CH,X
H,C=CH, +HBr - H,C-CH,Br
What is the difference between 1-butyne and 2-butyne or Dimethyl Acetylene?
DIFFERENTIATION

Definition:
e The carbon-carbon triple bond
is at end of carbon chain.

2-Butyne (Dimethyl Acetylene)

Definition: —. T
e The carbon-carbon| npm bondi r> ai

 midiigof cmbo L onains O

Common Name: 1 _ I Coinraon i ndan el f
e Itscommon name, IS, e vl | \ e s h'ﬂon narg is dimethyl
) 4 cetyterie § \ W 'Acetylene
Structu o L\ B . Structure:
A ' (P (, CH H,C-C=C-CH,

Fow can you prepare 1-2, dichloroethene?
Ethene will undergo an addition reaction with Cl; to give 1-2 dichloroethane.
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Cl ClI

|
CH,=CH,+Cl, >H-C=C-H 1

+ R N R

_ Y | 1 20|ch:o|'oethéﬁe =
Q.5 How caryou presare l‘ULd"le .rom bl'tym Alcohol?
Ans: Butene ¢ar, we prefiaiea b Jenydratlon of butyl Alcohol.
N -~ C,H,OH+H,SO,——C,H,0S0,H+H,O
| C,H,050,H—~-C,H, +H.SO,
Q.6 Convert ethyl chloride into ethene?

Ans: Ethyl chloride can be converted into ethene by the process of dehydrhalogenetion
(removal of hydrogen and halogen).

CH, —CH, — Cl+KOH 1) —>CH, = CH, + KCl + H,0

Q.7  Give condensed and structural formula of Propylene and Methyl Acetylene.

Ans: PROPYLENE
Molecular formula: C,H,
H H
| |
H-C-C=C
Structural formula: |
HH H

Condensed formula: CH, —CH =CH,
Methyl Acetylene

Molecular formula: C,H, )
H —C C _-, | I.] — '._ L ',. L \ .I. ._I ] .I'

Structuralformula -|. / J AN

1
I T A ~ | ) i "x \

._(If.f_J.',uler!éeC 'L"orn.-u'la: Hsc—C =CH
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Q.8
Ans:

Q.9
Ans:

Q.10
Ans:

Q.11
Ans:

Q.12
Ans:

Q.13

What is the difference between Benzene and Cyclohexane?
DIFFERENTIATION

Benzene
Definition: ~-Definition:

e Benzeneisan aromatlc : ‘ « |Clllohexaneiis ai QI|C\/z'.u or non-
compound. - o )emer0|d comipeund.
Descrlgt on: Degcristion:
-ithas alternat ingdoutieand |\ . Le »—1t has six carbon atoms linked
=irglahorids initsiring. : : through single bonds only.
Moleciilgr Formuia: \ ' Molecular Formula:
CeFlg | \ CeH12
| Srrictirel ' Structure:
™ B . CH;
7 N
CH;

CH,

I
M SN

CH;

What is the relationship between flammability and Molecular size?
The smaller the carbon chain, the better is its flammability and vice versa. Therefore,
there exist inverse relationship between flammability and molecular size.

1

Molecular Size
Why density of acetylene is slightly lighter than air?
Density of acetylene is slightly lighter than air because air molecular weight is 28.5g/mol.
While acetylene molecular weight is 26 g/mol. As density is directly proptional to mass
and inversely proportional to volume, so we can say that acetylene is slightly lighter than
air.
What is the difference between Hydrogenation and Reduction?

Flammability x

Definition: Definition:

e Itis the addition of molecular e reduction is addition of hydrogen or
hydrogen in unsaturated removal of oxygen or qain of :
hydrocarbon. electrons -

Example: Example: 5 %[ | o
CH,=CH, +H 4>250 wrc—> CHy=CH, ?“O+\, ——>(C 4 F\ A

How can we distinguish tietiveen, aikene 2nd\é Ik /e YA

We can distinguish between alkene anil dlkyn: nsing KivinOy test. Oxidation of alkene

with KM Ny gl\ esethylere givco!\awd Q@xIdaticn ot alkyne with KMnQy, gives glyoxal.

Is this .mu”)s | uucn fechmn?
\ bright

CH +2Cl, - C+4HCI

sunhght

' .l\ 0; thua IS not a substitution reaction because the hudrogen atom are replaced by halogen

atom but removed
What is vicinal dihalide?

Compounds which has two halogen atoms on the adjacent carbon atoms is called vicinal
dihalide
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TERMS TO KNOW

T o oy (10

The organic compourids, which-sensist ¢ carbin adis Fyuregen

Hydrocarbons |
only &re'callea#ydrocarbars. |
= Thiese, are'cornpouids in-whica-first and the last carbon atom are not
Open Chair.
] jolned \direntiy 25-each other. The open chain may be straight or
Compounds
tranched.
[l [_)I_ﬂ_:lt_, o These are the compounds in which the first and the last carbon are
Hydrocarbons not directly joined to each other.
The hydrocarbon in which all the four valencies of carbon atoms are
Saturated o ) )
fully satisfied (saturated) by single bonds with other carbon atoms
Hydrocarbons
and hydrogen atoms are called saturated hydrocarbons.
Unsaturated The hydrocarbons in which two carbon atoms are linked by a
Hydrocarbons double or a triple bond are called unsaturated hydrocarbons.
The hydrcarbons in which all the carbon-carbon bonds are single
Alkanes
covalent are called alkanes.
The compounds in which two carbon atoms are linked by a double
Alkenes
bond are called alkenes.
The hydrocarbons in which two carbon atoms are linked by a triple
Alkynes
bond are called alkynes.
Closed Chain Compounds having rings of carbon atoms in their molecules are
Hydrocarbons called closed chain or cyclic hydrocarbons.
) ) Straight chain hydrocarbons are those in which car“n atnm ImL w-lh | Wi
Straight Chain
each other through sinjle, doubecF Lr"\le Lon\, form rq 38 raryﬂt
Hydrocarbons ) LT\

chain.

Branched Cheajn

Hydrocarboﬁs '_ ._ |

lalbny & etraight Cirain.

.amhﬁd duQ hVUrca"uors are those in whiéh there is a branch

|| Substilution Reaction

A} reactlon in which one or more hydrogen atoms of a saturated

compound are replaced with some other atoms (halogen) is called

a substitution reaction.

Halogenation

Addition of halogen to a substance is called halogenation.
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Dehlogenation

Removal of halogen from a substance is called dehalogenation.

Hydration

Addition of water to a substance is caIIed hydratiep” — =B

Dehydration

Removal of water fron a subste..te 1S colled de: lyjrattn L.

Addition Rc-acntdns

|| Fydirgenation

| 'cdmporind.!

These|alz the. séactions, if wiich e )mductc gre formed by the

adantion 0¢'sdme, reagents,lie+s; Cly, etc., to an unsaturated organic

Hydrogenation means addition of molecular hydrogen to an
unsaturated hydrocarbon in the presence of a catalyst (Ni, Pt) to

form saturated compound.

Bromination Addition of bromine to a substance is called bromination.
Dehydrogenation Removal of hydrogen from a substance is called dehydrogenation.

_ Removal of hydrogen and halogen from an alkyl halide is called
Dehydrohalogenation

dehydrohalogenation.

Dehalogenation

Removal of halogen from a substance is called dehalogenation.

Hydroxyl Group
(OH)

The functional group in glycol is hydroxyl group (OH).

Petrochemicals

The organic compounds prepared from hydrocarbons (petroleum
and natural gas) are called petrochemicals.

Paraffins means less affinity. Alkanes are called paraffins due to

Paraffins
their less reactivity.
) Olefins means oil forming. Alkenes are called olefins due to their
Olefins property of forming oily products on reaction with lower halogens.
The gas (major compounent is methane) nroduwd ..om ma bh\/ 1
Marsh Gas places due to anaerob c der‘orrpc smm ol uead )rqa .c e tteT IS '

called' marshoto P RARRRIR R [ |

&

*«\

CHEMISTRY-10 212



o<

CUT HERE

N

Chapter-12 Hydrocarbons

SELF TEST
Time: 35 Minutes - [ Jiarks: 25
Q.1  Four possible answers (A) (B), (C) and (D) to garn (*uesum an: giten, inairk the
correct answer. = W VYT (6x1=6)
1. One of fh” nydrocarhens reaqts'with ane ol af hydrogen to form a saturated
hydroca=hori, thtmn mil a ‘ound he o tne X?
(A)Cshg W0 L (B) CeHaz
_ (CGIHCaH 2 = (D) C7H1s6
2%_ 'Traces of acetylene are present in coal gas about:
(A) 0.06% (B) 0.08%
(©)1.1% (D) 90%
3. Which one is the formula of chloromethane?
(A) CH.Cl, (B) CCly
(C) CHCl; (D) CHsCI
4. In dry cleaning which chemical is used:
(A) Chloroform (B) Carbon tetrachloride
(C) Acetaldehyde (D) Ethanol
5. Dehydration means removal of:
(A) Water (B) Halogen
(C) Hydrogen (D) All of these
6. General formula of alkanes is:
(A) CiHan 2 (B) CqHzn
(C) ChHons2 (D) CnHan+1
Q.2  Give short answers to the following questions. (5x2=10)

Q) What are saturated hydrocarbons? Give an example.

(i)  Give reactions of methane with chlorine in diffused light? _ .. 3 )
(i) Why alkenes are called “olefins”? ";: 1\ ) ' N - | A
(iv)  Whatis meant by hydroger lat 07, (] RSR\BATN Y
(V) Write nlarr,e< -lekere ' \ x\
Q.3  Answerithe fol Iowir ..q_ql,c-:;tl'lo'rzls .i n. .detai l. (5+4=9)
o (1 ,'-' “l'\'f;"r_t_e Aoy the cﬁémical properties of alkynes? (5)
’ I(.l) How alkanes are prepared? (4)

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill
of students.
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Chapter-13 Biochemistry

INTRODUCTION o

Q.1 What is biochemistry? (Knowledge.Base)' ; O o7
Ans: 1 BICGHENUSTRY
Definition:
“The branch of ckeimistey, trats.deals' witi. the=siudy of structure, composition, and
chemiciziréactipns of su. )stances foteeHin niving organisms is called biochemistry. ”
Scone: |
It sleals with_tie uaturally occurring macromolecules such as carbohydrates, proteins,
linids;, 'mucieic acids and vitamins.
Importance:
Biochemistry is a field that has a great importance today in various fields like:
e Medicine
e Agriculture
e Pharmaceuticals
Q.2 How are macromolecules synthesized? Why are they important? (Knowledge Base)
Ans: YNTHESIS OF MACROMOLECULE
These macromolecules are synthesized by living organisms from simple molecules
present in the environment.
Examples:
e Carbohydrates
e Lipids
e Proteins
e Nucleic acids
Importance:
Macromolecules are essential for us as they are reservoirs of energy.
They not only provide us energy but also form new bones and muscular bones.
They protect us against the diseases.
They are responsible for transmitting genetic information from generation to
generation.
Q.3 What are functions of macromolecules? (Knowledge Base)
Ans: FUNCTIONS OF MACROMOLECULE
Some important functions of macromoleculeq are as f0||0W° - [
(i) Carbohydrates: - IR A
Carbohydrates we eat, pro7ice us e-r*“g\ NARRIREREE
(i) Lipids:- Y,
Lipidstar'majar qourco c’r enargs. Tlﬂe 4 8"c atored in the body to provide emergency
energy Uk p |ItS 1 hty ne!p .U.a th Wwork durmg tough times.

A -ﬁ’ DTS NSt unly prowde us energy, they help us stay strong by forming new bones and

WY muscular tissues. Moreover, proteins protect us against the diseases.

(iv)Nucleic Acids:
Nucleic acids are responsible for transmitting genetic information from generation to
generation.
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MULTIPLE CHOICE QUESTIONS
It is responsible for the transmission of genetic information: (K.B}

(A) Nucleic acid _-B) Acetic ac'g

(C) Carbonic acid : (P dxaliziacid
Carbohydrates are synthizsized hi-izlantsthréugh’ (1IKB)

(A) Photosyathesis L fBh Resriration
(C) Oxidstior: ' ~{D) Breathing
Carbollycratas areymolzcyres! (KB)

(A) MMacrorrinlecules! (B) Micromolecules
1CYHlarmeroiecules (D) Monomolecule
The major source of energy are: (K.B)

(A) Proteins (B) Carbohydrates
(C) Nucleic acids (D) Lipids

13.1 CARBOHYDRATES

Q.1

Ans:

LONG QUESTIONS

What are carbohydrates? How monosaccharides are prepared? Give their
characteristics. (Knowledge+Understanding Base) (Ex-Q.1)
CARBOHYDRATES
Definition:
“Carbohydrates are macromolecules defined as polyhydroxy aldehydes or ketones ”.
General Formula:
They have general formula C,,(H20)n.
Classification of Carbohydrates:
Carbohydrates are classified as:
e Monosaccharides
e Oligosaccharides
e Polysaccharides

SYNTHESIS OF CARBOHYDRATES/MONOSACCHARIDES
Carbohydrates are synthesized by plants through photosynthesis process from carbon

dioxide and water in the presence of sunlight and green pigment chlorophyll

sunlight
6CO, +6H.0—grgrophym>CsH:0s+ 60

(GILUU E Ve L . " l '..- ‘ Pl . .\-.
The glucose is further pol\'“ﬁerlzed th forit starch) anc, Geliuinss. h -
JVEON: NSLCEHARIZES

“Mongses “h arldes are the Sint pl »ug]ars ,\/h_l_(,h annot be hydrolyzed They consist of 3
to9 car Lr al ome .

| _f{y are cI \sificd accordlng to the number of carbon atoms in thelr molecules as:
I Trioses (Monosaccharides made up of 3 carbon atoms)

Tetroses (Monosaccharides made up of 4 carbon atoms)

Pentoses (Monosaccharides made up of 5 carbon atoms)

Hexoses etc. (Monosaccharides made up of 6 carbon atoms)

D
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Examples:

Q.2

Ans:

The important monosaccharides are hexoses like glucose and fructose. - .
Glucose is a pentahydroxy aldehyde while fructose is pentairyc roxy.etone l av g
the open chain structures as follows andgeneral fonaulaCyFli,Og/ | ©

CHO
Ao ] C1,0H
vl L bl | ) |
b . i et C=0
HC = G H |
! o ;. } HO—(F— H
H—C—OH H—C—OH
. : | H—C—OH
| I - H—C—OH |
' | CH,OH
CH,OH Fructose
Glucose

Characteristics:

The characteristics of monosaccharides are as follows:

Monosaccharides are white crystalline solids.

e They are soluble in water and have sweet taste.

e They cannot be hydrolyzed.

e They are reducing in nature, therefore, these are called reducing sugars.

Explain oligosaccharides in detail. (Knowledge+Understanding Base)
(SWL 2016 G-1)(Ex-Q.2)

LI ACCHARIDE

Definition:
“The carbohydrates which give 2 to 9 units of monosaccharide on hydrolysis are called
oligosaccharides .
Classification:
Depending upon the number of units they produce on hydrolysis, they are classified as:

e Disaccharides

e Trisaccharides

e Tetrasaccharides etc.

Examples: —
The most important oligosaccharides are disaccharides like sucrose. Another examplﬂ waki
of disaccharide is lactose. . A - )

Hydrolysis of Sucrose: - N N |
On hydrolysis, sucrose produces ofienit of g Lu,use ar, a, one Jn't af fch*me’ -

CpoHz00 1 HLO= j}‘a’j‘" G MO CIH LD,

.' - _v-lv!:\)se 19 \ --".__gnu\,ose Fructose

AR A A il

The characteristics, o'F ollun‘,awnarldes are as follows:
These ch sohydrates are white crystalline solids.
“They are easily soluble in water.

They are also sweet in taste.

They may be reducing or non-reducing.

e o D
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Q.3  What are polysaccharides? Give their properties. (Knowledge + Understanding Base)
(GRW-2215)(Ex-Q.3)
Ans: POLYSACCHARIDES . 4 i
Definition: '
“Polysaccharides are macromolec"lar cai bc hvr‘ra €<, (onsi: .tmg oi'h Jr.dl’\,d’ 15
thousands of monosaccharidzas . ! 1

Examples:

o 3tirch

e Ztllnte

o Glycpgen |\ |

PROPERTIES OF POLYSACCHARIDE

e breperties of polysaccharides are as follows:

e They are amorphous solids.

e They are tasteless and insoluble in water.

e They are non-reducing in nature.

Q.4  Explain the sources and uses of carbohydrates. (Knowledge Base)
(GRW 2015, LHR 2015, 17)

Ans: SOURCES AND USES OF CARBOHYDRATES
Carbohydrates range from simple to complex ones. They have varied sources and uses.
Sources:

(i) Simple Sugars:
e Glucose, fructose and galactose are found in fruits, vegetables, honey and
cereals.
(i) Disaccharides:
e Sucrose is found in sugar beet, sugar cane, and fruits.
e Lactose consisting of glucose and galactose is the main sugar in milk and dairy
products.
e Maltose, a disaccharide of two glucose molecules, is found in cereals.
(iii) Polysaccharides:
e Starch is found in cereal crops; wheat, barley, maize, rice, etc.
e Cotton is pure cellulose.
USE OF CARBOHYDRATES
Source of energy (MTN 2016 G- ||)
(i) Glucose is the only form of carbohydrates that is used directly by muscles for enercy:
(ii) It is important to note that brain needs glucose as an energv qourumb cause | ,ar mt'
use fat for this purpose. — e N

" J I
— = L )

Other than Energy:
Besides, the energy provmmq mafr.mle m“bdyc rates -Isn prrrwce the followmg usage
in our body: .
(i) Thevregula the mo nt r{ s\ugir eupl ifrour body Low sugar level in body results
in Ilprgi seimiaLt
_ (i) (1 Thigy )ruud= \essential nutrlents for bacteria in intestinal tract that helps in
= ligedtisn

N J,I i Dietary fiber helps to keep the bowel functioning properly.

(iv) Fiber helps in lowering of cholesterol level and regulates blood pressure.
(v) Carbohydrates protect our muscles from cramping.
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Q.5 What is dextrose? Describe its composition and uses. (Knowledge Base)
(Science, Technology and Sssiaty Pg. # 1047
Ans: DEXTROSE . &
Definition: _ |
“Dextrose is crystallized giucnse Lrawral sagas found in starcayvfoqds). It provides simple
carbohydraiys to the becy that ¢an bz ezsily brocen dowin and processed. ”
Dextrese' S o_Iu_. Ion:
Dextrose gpluticn is avairable. ir several concentratlons For example, five percent dextrose
selutlon (C5W: oasists of 5 grams of dextrose in each 100 ml of solution. It is used to
= | nia#idsfarid replacement and energy to the body.
J [ Hnportance of Dextrose:
e Source of Energy:
It contains approximately 170 calories of energy, but does not contain electrolytes.
Therefore, electrolytes are added according to requirements in solution.
e Usein Drips:
It is commonly called drip system. It is the fastest way to deliver fluids, electrolytes and
medications throughout the body. It prevents air entering into blood stream.
Nature of Therapy:
Dextrose is given to patients directly into vein called intravenous (V) therapy.

13.1 CARBOHYDRATES
SHORT QUESTIONS
Q.1 Give the characteristics of oligosaccharides. (Knowledge Base) (FSD 2016 G-I)
Ans: CHARACTERISTICS OF OLIGOSACCHARIDES
The characteristics of oligosaccharides are as follows:
e These carbohydrates are white, crystalline solids easily soluble in water.

e They are also sweet in taste.
e They may be reducing or non-reducing.

Q.2 Describe the sources of sucrose and starch. (Knowledge Base) (DGK 2016 G-I)
Ans: RCES OF ROSE AND STARCH
The sources of sucrose and starch are as follows: ~ A
Sucrose: . Starche oo | o LA
Sucrose is found in-—, _ | T ot rhjs ol m1 i | =
e Sugarbeet | | /) -\ _ ‘s ~eredl crdn B3
e\ sugar c'_.ane .. \ o~ e Wheat
o AFruity )L LS e Barley
AN e Maize
\ J.; RN N\ e Rice etc.
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Q.3 What are monosaccharides? (Knowledge Base) (BWP 2016 G-11)
Ans: MONOSACCHARIDES - \
Definition: - ™

“Monosaccharides are the simplest sugarc Wwhich carnet be hydioly zed T"w y carsiseof 3
to 9 carbon atoms” .
Examples:

o Clicuse

o Erustese eit
Classifiza:ipni
Thiey|are clagsifiea-according to the number of carbon atoms in their molecules as:
' el ““rioses

e Tetroses

e Pentoses

e Hexoses etc.

13.1 CARBOHYDRATES
MULTIPLE CHOICE QUESTIONS

1. The glucose is further polymerized to form (K.B)

(A) Starch and cellulose (B) Starch and protein
(C) Lipids and carbohydrates (D) Carbohydrates
2. Carbohydrates are: (K.B)
(A) Crystalline solid (B) Amorphous solid
(C) Semisolid (D) Both Aand B
3. Monosaccharides consist of number of carbon atoms: (K.B)
(A)3t09 (B)3to6
(C)4t08 (D)6to 8
4. Monosaccharides cannot be: (K.B)
(A) Dehydrolyzed (B) Evaporated
(C) Condensed (D) Hydrolyzed
5. Maltose is a disaccharide of two molecules of: (K.B)
(A) Glucose (B) Starch
(C) Fructose (D) Sucrose
6. Nature of polysaccharides is: (K.B) N
(A) Non-reducing ~ ({B) Reduting.—, "\ W | [ & L0
(C) Oxidizing ! (D) Noi oxidizing', -
7. It is pure cellulose: (K B) e o ) X
(A) Nyton |~ VLY B SHKTT
(C) Ebustth | ~ U (D) Cotton
8. Carbolyarates, isid: re*l'v J.»cd by: (K.B)
@ Eones | L - (B) Muscles
1oy [NPC alrtilages (D) Heart
w9l I:nergy provided by carbohydrates is: (K.B)
(A) 17 kd/g (B) 18 kJ/g
(C) 34 kilg (D) 436 kl/g
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10.
11.
12.
1'%
14.

15.

(i)

Ans:

Dextrose solution contains how many calories of energy? (K.B)

(A) 170 (B) 180

(C) 350 (D) 10 _ - [

Molecular formula of fructose is: (K.B) | '\ (LHRZ0[4 BGK 2917 NiTIN 2617120Wk-2017)

(A) C12H22011 \ _ * (B) CoHlsCH

(C) CeH1204 (L) Ce-is

Glucoge ana! fructszs cormairie t forir: (KR) (GRW 2014)

(A) Stariy . = (B) Cellulose

(C) Suctosz!, ! ! ) (D) Glycogen

(zeneral formulaof carbohydrates is: (K.B) (SWL 2016 G-I)

(/ \J vn”Zn (B) Cn(H20)n

(C) Cr(OH), (D) None of these

Which one of the following is crystalline solid? (K.B) (DGK 2016 G-1)

(A) Glucose (B) Starch

(C) Cellulose (D) Glycogen

Polyhydroxy ketone is called: (K.B) (FSD 2017 G-I)

(A) Glucose (B) Starch

(C) Sucrose (D) Fructose

Define carbohydrates. (Knowledge Base) (LHR 2013, FSD 2016 G-11)
CARBOHYDRATES

Definition:

(i)

Ans:

(iii)

Ans:

“Carbohydrates are macromolecules defined as polyhydroxy aldehydes or ketones .
General Formula:
They have general formula C,,(H20).
Examples:

e Glucose

e Fructose

e Starch etc.
Give the characteristics of disaccharides. (Knowledge Base)

HARACTERISTI F DISACCHARIDE

The characteristics of disaccharides are as follows: ]
On hydrolysis disaccharides give 2 tq 9 units of mr\r.cmccnc rchec.
Disaccharides are easily so'ble in NotF‘" 1\ . e
They are white crysialline saiids: AEREARIEE '
They have sweet test,. /' » L
o Tiley maysa rpdu*mg (I se'-. maiicse) ornon-reducing sugars (sucrose)

Give thz"h 1Ior ce 1 r=q JctILr fu‘i fsrmation of glucose. (Knowledge Base)
(LHR 2013, GRW 2013)

FORMATION OF GLUCOSE

A q::u"r‘ S o.med from carbon dioxide and water in the presence of sunlight and green

nigivient chlorophyll.
Reaction:

6CO,+6H,0—SMat_, ¢ H O +60,

Chlorophyll
Glucose
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(iv)

Ans:

(v)

Ans:

Draw the structure of glucose. (Knowledge Base) (GRW 2014, 2015)
STRUCTURE OF GLUCOSE - \
CHO _ -
| N
H—._.C—-CH
I
HC— C i
L
H— C—OH
|
H— C—OH
|
CH,OH
(Glucose)

Give the balanced equation for the hydrolysis of sucrose.
(Knowledge+Understanding Base)
HYDROLYSIS OF SUCROSE

The balanced equation for the hydrolysis of sucrose is as follows:

C12H22011+H20 %C leoa + Csleoe

Heat
Sucrose Glucose Fructose

Q.1
Ans:

LONG QUESTIONS

Define proteins and explain their properties. (Knowledge+Understanding Base)
PROTEINS
Definition:

“Proteins are highly complicated nitrogenous compounds made up of amino acids .

Example:
e Albumen

e Gelatin
Composition:
Proteins consist of carbon, hydrogen, oxygen, nitrogen and sulphur. They are
polymers of amino acids. Amino acids are linked with each other through peptl
linkage. Protein has more than 10,000 amino acids. N R
Hydrolysis of Proteins: e Y I
All proteins yield amino aC|ds upor-hydrol! sie. o~ T\ AN (S

ettt \ VWAV Y

D

\ - . \ﬂp |L°||n1‘&:,\. -
OCCUFI‘-‘ﬁ”_‘_Cf_PlO ieins|in b ivirig-Oiganisms:
Occgrrence df proteins indiving organisms is as follows:

1) -Rroteins are present in all living organisms.

£i1)~They make up bulk of the non-bony structure of the animal bodies.
(iii) They are major component of all cells and tissues of animals.

(iv) About 50% of the dry weight of cell is made up of proteins.

(v) They are found in muscles, skin, hair, nails, wool, feathers, etc.

(vi) Proteins make up more than 50% of the dry weight of animals.
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Q.2

Ans:

Q.3

Ans:

What are amino acids? Explain, amino acids are the building blocks of proteins.
(Knowledge+Understaiading Rasey—,
(JF Wezii16) MTN 2010
AMINO AGIL'S
Definition:
“Amino acids are organic c0 'npn' as conar tihg c.F l:ot ] ammo anyl ¢arboxyl groups”.
General foimula: . -
They have the geheralrerr. Wila
( ide xhalr) R:ACiH= L,OOH (carboxyllc group)
|
[} R NH, (amino group)
dc chain 'R' is different for different amino acids.
Tvpes of Amino Acids:
There are 20 amino acids. These amino acids are classified into major classes on the basis
of their synthesis.
(1) Non-Essential Amino Acids:
“Ten out of twenty amino acids can be synthesized by human body. These amino acids
are called non-essential amino acids ”.
(if) Essential Amino Acids:
“The ten amino acids which cannot be synthesized by our bodies are called essential
amino acids .
Essential amino acids are required by our bodies and must be supplied through diet.
Amino Acids are Building Blocks of Proteins:
Two amino acids link through peptide linkage. Peptide linkage (bond) is formed by the
elimination of water molecule between the amino group of one amino acid and carboxyl
acid group of another.

o

H,N-CH-COOH + HNH-CH-COOH —3H,N —-CH-C-NH-CH-COOH

| | | |
R R R R

1 Amino Acid 2" Amino Acid
When thousands of amino acids polymerize they form protein.

Explain the sources and uses of proteins. (Knowledge Base) _ (Ex-Q4-. 17
(LHR 2013-15, DGK 2017, SWL 2017, FSD 201r:»,~<3'-.!, BWP 270-10 3-|)"
RCES AND ""QFPQ_TE'_._"'- ’

Proteins make up more than 50% 0f theldry vwnh‘ ’)f alt |n1a|” Eac'“ paoteln has its

source and carries out a sp =c;f|c furCtion. | - -

Sources.aid uses of Pré Geein are as oll: DSt

1) An 'mcl PIO'[P ns | ™ —

Source' . IBi=a

oures f' awlm 1I ¢ p"melns are:

iieat -

Mutton

Chicken

Fish

Egg
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Uses:

e These are used as food by human beings as they are essentlal for theformatisn GF

protoplasm. _ [

(i) Enzymes are Proteins: ! W N
Production:
Enzymes are proteins that aie pr(‘umﬁd byhe Imng "Plls
Eunctisns,

o Trey cdtalyze the cliem! ml r£aclions taklng place in the bodies.

They: arg highily'speciiic and have extraordinary efficiency.
| b Mary euzymes are used as drugs.

» “They control the bleeding and treat blood cancer.
(i) Hides are Proteins:
These are used to make leather by tanning. Leather is used to make shoes, jackets, sports
items, etc.
(iv) Proteins in Bones:
Proteins are found in bones. When bones are heated they give gelatin. Gelatin is used to
make bakery items.
(v) Plant Proteins:
Sources:
Plants also synthesize proteins, such as pulses, beans, etc.
Uses:
These are used as food.

13.2 PROTEINS
SHORT QUESTIONS

What are essential and non-essential amino acids? (Knowledge Base) (MTN 2016 G-I1)
Answer given on Page # 223

Define protein and name its basic unit. (Knowledge Base) (FSD 2017)
Answer given on Page # 222

MULTIPLE CHOICE QUESTIONS

Amino acids are linked with each other through: (K.B) (BWP 2016 G-1)
(A) Peptide linkage (B) Covalent linkage
(C) Hydrogen bond (D) lonic bond
Percentage of protein in dry weight of cell is: (K.B) — [~ [
(A) 50 % B)90 %, . v
(C) 60% (©040% 11 : ™
Protein are essential forlhe for‘n itnll Qi (k B)L 4
(A) Cytopiasm . Y L ABY Protdpiasm
(C) Eceemlusma T~ [ SN _' - (L)) Endoplasm
These are|groteins: (I« B '
-, () [Hlides | VA (B) Hooves
() bices (D) Caudals
It is found in bones: (K.B)
(A) Lipids (B) Proteins
(C) Carbohydrates (D) Organic acids
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6.

Ans:

Ans:

Ans:

Ans:

N

Gelatin is used in:

(A) Bakery items
(C) Glass items
Basic building un
(A) Carbohydrates
(C) Fatty geitds

Numbea=n? anfinc-acids iiy or telins Is! (i€ B)

(A) 1000 |

(C\ Lless'than 1')300

Wiithone of the
(A) Pulses
(C) Beans

(K.B)
(B) Plastic
(D) Gems
its of proteins ai% : (K.B)
' — (B} Aminc, acis!, !
._(D)Margsaccharides

(B) More than 1000
(D) More than 10000

1%,

‘LidRk 2014, 2045, M TN 2017)

following does not contain protein? (K.B) (RWP 2017, FSD 2016)

(B) Potatoes
(D) Eggs
13.2 TEST YOURSELF

Which elements are found in proteins? (Knowledge base)

ELEMENTS FOUND IN PROTEIN

The elements found in proteins are:

Carbon
Hydrogen
Oxygen
Sulphur
Nitrogen

How amino acids are bonded with each other? (Knowledge+Understanding base)

BONDIN F AMINO ACID

Amino acids are basic building blocks of proteins. Two Amino acids are bonded through
peptide linkage. Peptide linkage (bond) is formed by the elimination of water molecule
between the amino group of an amino acid and carboxyl group of another such as:

0
U

HZN—$H—COOH + HNH - CH-COOH—HL ,H N-| CH—C—NH —(|3H—COOH

R

| - |
R Dehydration R

Peptide Iinkage :

When thousands of amino acids polymerize they form protein, <, | =
Give the general formula of amina.acids) (Fnowledge base)(i-$H 4016 3 -4 S\ 2016 G ||)

The general formu

4N

GENEPRAI. FQI—‘MU_ Q_églﬁﬁ_LﬁQD: |
la of aminc aciasiis ciivénhelow.—~
\ufde cnmr.)F\ CH'\- L,OC»H Carboxylic group)
b L
NHZ

(Amino group)

5 delclain “R” is different for different 20 kinds of amino acids.
What do you mean by non-essential amino acids? (Knowledge base)

NON-ESSENTIAL AMINO ACIDS

R

(MTN 2016 G-1)

“Non-essential amino acids are those amino acids which our body itself can produce or

synthesize”.
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Synthesis by Human Body:
Ten out of twenty amino acids can be synthesized by human body am s are-gelied
non- essential amino acids.

—mmmmwmm
LonsapEsTION AR

Q.1 What are ipids? Expiair thel mrooerties \Kno" ¢dge+Understanding base)
(MTN 2017)

Ans: ' . ) LipIDs
°f||||t|nn

‘a1 dsare'macromolecules made up of fatty acids. Lipids include oils and fats .

ueneral formula:
General formula of triglycerides is as under:
O
|
H,C —0—C—R
i
HC —O—C—R
0
|
H,C—O0—C—R

Composition:
The esters are made of three fatty acids therefore, they are called triglycerides.

I
CH,—OH CH,-O-C-R

| i T

HC-OH + 3 R-C-OH ——> CH-O-C-R + 3H,0
O

| | I

H,C-OH Fatty acid CH,-0-C-R

Glycerol Triglyceride

Major Types of Lipids:

The major types of lipids are as follows:

(i) Qils: :

Oils exist in liquid form at room temperature Thﬁy are gl /ce".Ues Of. ui 54 turh.ed ok y auds

(i) Eats: v
Fats exist in solid form at mom fen upenfur : "hoy a.mtrlul /(‘“rlur,'b 0 ‘saturated fatty acids.
Fatty Acids: : (MTN 2017, SWL 2017)

“Fatty'& 2ids ale m:ldanq Lth S MQI'JS .ney are Iong chain saturated and unsaturated
carboxyhc ocw )

. .r.{c.f_D_‘S

W el Chgimitic acid: CisH3COOH  (Saturated)

J' ST e Stearic acid: Ci7HssCOOH — (Saturated)

e Oleicacid: Cy7H33COOH  (Unsaturated)
These acids form esters (oils or fats) with glycerol in the presence of mineral acids.
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Q.2

Ans:

Explain the source and uses of lipids. (Knowledge base)
(GRW 2013, 14, FSD 2017, BWP 2017, BWP 2017, DGK 2017, MTN 2016 G-1 17, S\ 2017, RWP, 25T

SOURCES OF LIPIDS |
Fats and oils are synthesized naturally by animals, plants-asde .arn‘e of om-°m
() Animal Fats:
Source:
Animal fate.are found in acipise Hs»ue cel Is A1 Mais.secree mllk rom which butter and
ghee igoained.
Uses:
Butter anai uhee, alie usad iy eooklng and frying of food, for preparing bakery products
¢ rri swedts.

ARl fats are used in soap industry.
uu) Plant Oils:
Sources:

Plants synthesize oils and store them in seeds, such as, sunflower oil, coconut oil,
groundnut oil.

Uses:
These oils are used as vegetable oils or ghee for cooking and other purposes.
(iv) Marine Animals Oils:
Sources:
Marine animals like salmon and whales are also source of oils.
Uses:
These oils are used as medicines e.g., cod liver oil.
USES OF LIPIDS
The uses of lipids are as follows:
(i) Fats and oils are high energy foods.
(i) They are source of vitamins A, D and E.
(iii) They are used to build brain cells, nerve cells and cell membranes.
(iv) They are insoluble in water but soluble in organic solvents.

(v) The fats stored in the body insulate it as these are poor conductor of heat and
electricity.

Q.1

Ans:

SHORT QUESTIONS _ .
How margarine can be prepared? (Application Base)(Interesting I'tft')rr. |'a'tio'm Pg._'. .'1#107}.:
PREPARATILION OF; |\,'IAD SARIL \IE SN CL -

Margarine is produced by acdina isdrsgen th veqetan e vil\at! 2030 > in the presence of
catalyst. Cmater the amourit of nydrpgen edaea, the more'solid the fiargarine becomes.

Ik 1 - 2{\_, o8
<\ Vog)toLIe r}tl\-t\t-lo W Margarine

Wheat is'the’ uIT‘E” of rane.u butter and its cause? (Knowledge Base)

NN - (Interesting Information Pg. # 107)

, SMELL OF RANCID BUTTER

Rancid butter has a foul smell because of butanoic acid. However, the esters of butanoic
acid have fruity smell. For example, methyl butanoate smells like apples and ethyl
butanoate smells like pineapple.
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Q.3 What is meant by hydrogenation of vegetable oil? (Application Base)
(Science, Technology and Society Pq. #-407{BWP.2g3])
Ans: HYDROGENATION OF VEGETABLE Q- [~

Vegetable oils are triesters of glygeral and, fatty acds of (insaturated Icno_crains. These
oils are hydrogenated inthe preszice” of nicke! catalysi &t 250 1o 300 °C to form
vegetable ahee.
Vegetakle'gil = “H5— % Vegetable ghee
(Ul]Scter (ed triester) (Saturated triester)
@4 WWret arefaay acids? (Knowledge Base)
ANS] Aaswer given on Page # 226

MULTIPLE CHOICE QUESTIONS

1. It is poor conductor of heat: (K.B)
(A) Acids (B) Lipids
(C) Carbohydrates (D) Proteins
2. Butter and fats are obtained from: (K.B)
(A) Milk (B) Eggs
(C) Meat (D) Fish
3. Plants synthesize: (K.B)
(A) Ol (B) Ghee
(C) Custard (D) Yogurt
4. Salmon and whale oil is used as: (K.B)
(A) Bar. B.Q. (B) Medicine
(C) Food (D) Lemonoid
5. Which gas is passed through vegetable oil to get margarine? (K.B)
(A) Nitrogen (B) Chlorine
(C) Hydrogen (D) Carbon
6. Esters of butanoic acids have smell: (K.B)
(A) Pungent (B) Rotten egg
(C) Foul (D) Fruity —
7. Ethyl butanoate smells like: (K. B) — —~5S N |
(A) Apple . ( rinﬁapple AN [ oA
(C) Cherry \ = (D) Guaval | |\ ||
8. Fat solub'e~ lltamms ara; (Kl B) AL WA
(A) AR, €~ - _x\ \ ..(D)’BC
O©A BT WLV A T (D)K,D, E
9. Which of iFe followi HJ I monosaccharlde? (K.B)
, _ﬁA, Llactose, ' (B) Glucose
N (Cy-Fructose (D) BothBand C
%10, Formula of palmitic acid is: (K.B) (RWP 2016 G-I)
(A) CH,,COOH (B) C;H,,COOH
(C) C;H,,COOH (D) C,,H,,COOH
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Ans:

Ans:

Ans:

iv.

Ans:

13.3 TEST YOURSELF o

What is difference between ghee and oil? (Understanding Base)
(LHR 2015, GRW 2017, MTN 2017, FSD 2016 G-4;SWL 2016 &4, DG 2216 |51 SWD 26155 i)

DYEHEREMNTIAL 'QN

The differences between g. Yet: angh il are 75 Follows:

AR L A T A

_____________ Pnysical State
o It existziin'snlidl formiatirsom e [texists in liquid form at room
i lemperature. temperature.
I Nature
e These are the triglycerides of saturated | e These are the triglycerides of
fatty acids. unsaturated fatty acids.

Give the characteristics of fats. (Knowledge Base)
CHARACTERISTICS OF FATS
The characteristics of fats are as follows:
(i) Fats exist is solid form at room temperature.
(if) Fats are the triglycerides of saturated fatty acids.
(iii) They are lighter than water.
(iv) They are insoluble in water.
(v) They are poor conductors of heat and electricity and serve excellent insulator for the
animal body.
Give the sources and uses of animal fats. (Knowledge Base) (GRW 2017, SGD 2017)
SOURCES AND USES OF ANIMAL FATS

Sources:
Animal fats are found in adipose tissue cells. Butter and ghee is obtained from milk which
is secreted by animals.
Uses:

e Animal fats are used in soap industry.

e Butter and ghee (animal fat products) are used for cooking and frying of food for

preparing bakery products and sweets.

Plants are the source of oil, justify. (Understanding Base)
PLANTS A RCE OF OIL

Justification:

Plants synthesize oils and store them in seeds such as: sunflower oil, ceeniiut.oii, gretnalriut; || °

oil, corn oil. These oils are used as vegetable ails or ghee for, cack ng and o'rher PLYPO: ROE:

_IE'!L.h CRIGACOBLLY )|

Q.1

ANk |

A J..'

What a7 e Al ,IC uc audv E ()Icn. taeir types in detail.

SURTRAE CNG QUESTIONS

(Knowledge + Understanding Base)
NUCLEIC ACIDS

eriiition:

“Nucleic acids are essential components of every living cell. They are generally long
chain molecules made up of nucleotides .
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Components of Nucleic Acids:

Each nucleotide consists of three components.

(i) Nitrogenous base e

(ii) Pentose sugar - | |

(iii) Phosphate group

Types of Nucleic Acids:

There a2 Wb types.of tiuglric.acids!

(i) Dewxiribonucieic Atic (DIvA)

(i) Ribonuclerciacia (RNA)

(i, | Qecxyribericleic Acid (DNA): (DGK 2016 G-1)

"IV( wwpe of nucleic acid which contains deoxyribose sugar in its nucleotides is
called DNA.”

Discovery:

DNA consists of deoxyribose sugar. Its structure was discovered by J. Watson and F.
Crick in 1953.

Structure of DNA: (BWP 2017)
It is long double stranded molecule consisting of two chains. Each chain is made up of
sugar, phosphate group and a base. The sugar and phosphate groups make the backbone
of the chains and two chains are linked through bases. The chains are wrapped around
each other in a double helix form.

sugar-phosphate
backbone

Figure: DNA Structure

Functions of DNA:

The functions of DNA are as follows:
e DNA is the permanent storage place for genetic information in the nucleus of a cell.
e |t carries and stores all genetic informations of the cell.

e It passes the information as instructions from generatlon to mneromon Jon oy

synthesize particular proteins from amlno acids. Py
o DNA carries genes that con f’ul the syl ﬂ"’“IS ot PN/—\ VN A
What are Instructions? Y
These instructions are aenetic, code ofil. fe The / deLcrm re whethee an organism is a man
or a trce gna 1nr‘|¢eyvand vl etner ell is'a newe cell or a muscle cell.

The °eqt erce cf mtro uenc..a bases in DNA determines the protein development in new cells.

CJRaknction: of Doubie Helix:

Jhe-function of the double helix formation of DNA is ensuring that no disorder takes
place. DNA carries genes that control the synthesis of RNA.

Genetic Disease:

Errors introduced into the genes synthesize faulty RNA. It synthesizes faulty proteins that
do not function the way they are supposed to. This disorder causes genetic diseases.

CHEMISTRY-10 230



Chapter-13 Biochemistry

(i) Ribonucleic Acid (RNA):

“The type of nucleic acid which contains ribose sugar in its nucleotides is celied RNA..>
Structure: e '

It consists of ribose sugar. It is a single strenicad moleguie: | |

Function:

It is responsible for putting tr 2 el mff)rm fion t(' workinthe call to build proteins.
RNA as-aiivisssenaer: \

Its rolo_is| Iifz a-mese enger. RRA, 15 o,.utnesued by DNA to transmit the genetic
informaticn, EI IA raceivies, reads,; decodes and uses the given information to synthesize
new proigind. Thus RNA Is responsible for directing the synthesis of new proteins.

nthesize and passes esize accordin
DNA > znstructionslzo > hNh @
13.4 NUCLEIC ACIDS
SHORT QUESTIONS

Q.4 What are nucleic acids? (Knowledge Base) (BWP 2016 G-1, 17)
Ans:  Answer given on Page # 229
Q.5 What is cause of cancer and how it can be cured? (Knowledge + Understanding Base)
(Interesting Information Pg. # 109)
Ans: AUSE AND RE OF CANCER
Cause:
Cancer is caused by damage to DNA or interfering with the mechanism of its replication
or passing informations.
Cure:
By understanding the mechanism of action of DNA, cancer can be cured.

MULTIPLE CHOICE QUESTIONS

1. It is responsible for decoding of genetic information present in DNA: (K.B)
(A) RNA (B) Acetic acid
(C) DNA (D) Nucleic acid
2. DNA structure was discovered in: (K.B)
(A) 1953 (B) 1919 —
(C) 1983 _(D)1913 T N |
3. RNA stands for: (K.B) T VAN oA
(A) Deoxyribonucleic acid, | 7 [~ ~ () Searic eci | !
(C) Ribongcigic acid . VoS L DY Nueieic acid
4. RNA&ett s (KB (|| o s "
(A) Syrithgsizer, | | | L (B) Messenger
(@) ransponted ' (D) All of the above
T '> n 'Wn'.i.:h scientist discovered the structure of DNA? (K.B) (GRW 2015)
S (A) Hopkins (B) John
(C) Watson and Crick (D) Robert Hooke
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6. Basic structural unit of nucleic acid is: (K.B) (GRW 2014)
(A) Amino acid (B) Glucose
(C) Nucleoside (D) Nucleotide

_'!E""E’l\“wﬂﬂ_
Elmﬁﬁ\m

Q.1  Whatarevitamiss>Explain‘their 'rypes and importance in detail.
\ (Knowledge + Understanding Base)
. (LHR 2013, 14 SWL 2017, SGD 2017, BWP 2016 G-II)
LRGN i ] VITAMINS
' Definition:
“Organic compounds essential to health that must be supplied in small amounts in the
diet are called vitamins ”.
Historical Background:

e In 1912 Hopkins noticed that in addition to carbohydrates, proteins and fats there
are other substances needed for normal growth. Although these substances were
needed in small quantity, yet these substances were called “Accessory Growth
Factors.”

e Later Funk proposed the name "Vitamin' for these substances. He discovered
Vitamin B; (Thiamin).

Types of Vitamins: (BWP 2017)
Vitamins are divided into two types:

(i) Eat Soluble Vitamins:

“The vitamins which dissolve in fats are called fat soluble vitamins .

Examples:

e Vitamin A

e Vitamin D

e Vitamin E

e Vitamin K

Effects of Accumulation: — | ] [y e
They are stored in the liver and faiwy tISSU.’-‘S cHihe b)dy 17 these vuamnw i€ taken in
large quantlty they accum chte intEebody ant!! nause df doaset |

Example:r . ¥ SRR
o “Eocurablaticn 31 vmm r. B\."n the body causes bone-pain and bone-like deposits
In the kldnoy

A :H-:‘_jl"_ﬁj [éficiency:

y J Y =lowever, their deficiency also causes diseases.

Sources, Uses and Diseases:
Sources, uses and diseases due to deficiency of fat soluble vitamins are as follows:
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. Vitamin
i. Vitamin A

Sources
Dairy products, eggs,

Diseases

Maintains the health{-vight — /" '

oils, fats and fish. It can | of the epitheiiym |~ L-lindrigss.
also be obtained fron anillacts onitise N0~
thz Teta-caratend Tourc, Y retinia’s dark, Eye
in jreen yegewnles, | |“adantation inflammation.
| cariots arid {iver:.. mechanism.
i 7| ‘ﬁﬁi Fishliver; aairy Has a role in the Rickets
' | products, oils and fats. absorption of

! Vitamin D is formed in | calcium which is
the skin when it is essential for the
exposed to sunlight. maintenance of

healthy bones.
(it) Water Soluble Vitamins: (GRW 2013)

“The vitamins that dissolve in water are called water soluble vitamins ”.

Examples:

e Vitamin B complex (this includes 10 vitamins)
e Vitamin C (Ascorbic acid).

Advantages:

Water soluble vitamins are rapidly excreted from the body. Hence these vitamins are not
toxic even if taken in large quantity. However, their deficiency causes diseases.

Sources:

Sources of water soluble vitamins are:

e Grains

e Green vegetables

e Milk

e Cheese
e Curd

e Fish

e [Eggetc.

The importance of vitamins is as follows:
(1) Each vitamin plays an #itiportarit -fole in_the, 1e.1l1hy dlev; eippme ) of our body.
(i) Natura!~ |tam|ns are-orgar, il faod Ubstalrces four. oty in plarits and animals. Our

body 5_trlaklé to-syiitaetize wtémmt

IMPORTANCE OF VITAMINS

- "‘Gll'x*!‘,"_'z@l:i-.,

R\jVP 2017\

)

ccause of this, they must be supplied either

directly\in\the'diet, or ty way-<i dietary supplements. They are absolutely necessary for

- (;L.r fiorinal’ qrv ath.!

u |‘ ¥/iamins cannot be assimilated without ingesting food. This is why, it is suggested
that vitamins must be taken with meal.

(iv) They help to regulate our body's metabolism.
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13.5 VITAMINS
SHORT QUESTIONS

Q.1 Give the uses of vitamins? (Knowledge Base,)

Ans:

~

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

(SRW 2017, 14)

| USESUE AVETANING |

The uses.¢i Vitamins are-2sfollows: _
o tamiris piay aniimporiant icleiintie healthy development of our body.
e Vitamins hely; t¢ regliate our body’s metabolism.
.» Thev'astisithe food for formation of bones and tissues.
| %! Vitamins are absolutely necessary for our normal growth.
What is role of vitamin A in body? (Knowledge Base)
ROLE OF VITAMIN A
Vitamin A performs various functions in the body like:
e |t maintains the health of epithelium.
e |t controls (affects) the retina’s dark adaptation mechanism.
Write down diseases born by the deficiency of vitamin A. (Knowledge Base)(LHR-2015)
DEFICIENCY OF VITAMIN A
The diseases born by the deficiency of vitamin A are as follows:
e Night blindness
e Eye inflammation.
Describe the sources and uses of vitamin D. (Knowledge Base) (GRW 2017, BWP 2016 G-I1)
SOURCE AND USES OF VITAMIN D
Sources:
The sources of vitamin D are as follows:
e Fish liver
e Dairy products
e Qils and fats
e Vitamin D is formed in the skin when it is exposed to sunlight.

e Vitamin D helps in the absorption of calcium which is essentlal f o) t'ne
maintenance of healthy bones. . y

What are vitamins? (Knowledge Rase) [ L /FJIZ‘ 2 )16 Gl EWP 2017)
Answer given on Page # 232

~ l'mmm NS, b

\itainiris Ware 1|5cwareu in: (K.B)

A9 ' (B) 1914
) 1932 (D) 1924
Accessory growth factors later named vitamins by: (K.B)
(A) Drude (B) Loren
(C) Funk (D) De’duve
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3.

10.

Ans:

Ans:

Ans:

iv.

Ans:

Funk discovered vitamin: (K.B)

(A) By(thiamin) (B) C (creatinin)

(C) B (sucrose) (D) Urea _ -

Vitamin C is also called: (K.B) YN

(A) Nucleic acid _ ' - (37 Gailic, acidl

(C) Ascorbic acid = (D, Malzi¢ acil |

Which vitzinin is fat selulbile? (l\ B) ») ; (LAR 2014, 2016; GRW 2016)
A)AL ADJ E

C)K T ' (D) All of these

Whizh ene Hf the followii |g vitamins is water soluble? (K.B) (GRW 2015, MTN 2017)
(A3 Vitamip (B) Vitamin E

('(,:) */itamin A (D) Vitamin C

Deficiency of which vitamin causes night blindness? (K.B) (GRW 2016, DGK 2017)
(A) Vitamin D (B) Vitamin C

(C) Vitamin E (D) Vitamin A

Eye inflammation is caused by the deficiency of vitamin: (K.B) (LHR 2014, DGK 2017)
(A) Vitamin D (B) Vitamin C

(C) Vitamin B (D) Vitamin A

Rickets disease is caused by the deficiency of: (K.B) (SGD 2017)
(A) Vitamin D (B) Vitamin A

(C) Vitamin E (D) Vitamin B

Who proposed the name of vitamin? (K.B) (SWL 2016 G-I)
(A) Funk (B) Watson

(C) F.Crick (D) Lewis

13.4 TEST YOURSELF
What are the disadvantages of fat soluble vitamins? (Knowledge Base) (SWL 2016 G-1)
DISADVANTAGES
If these vitamins are taken in large quantity, they accumulate in the body and cause diseases.
What are advantages of water soluble vitamins? (Knowledge Base)
ADVANTAGES
Water soluble vitamins are rapidly excreted from the body. Hence, these vitamins are not
toxic even if taken in large quantity.
Examples:
e Vitamin B complex
e Vitamin C
Give examples of fat soluble vitamins. (Knowledge Base)
FAT SOLUBLE VITAMIN

Theexamplesofthefatsolublewtammsale AT NN (o o=
e Vitamin A ) LT\ ' i
e Vitamin D -
e VitaminE VAR
o LVItamii<_ " - \ —
What eire the corip orieints Gf |1u:!3uude’? (Knowledge Base) (FSD 2017)

| CO“PUNENTS OF NUCLEOTIDE
fach nudenudu sensists of three components:

i INIFiggenous base

(iu) ‘A pentose sugar

(ii1) A phosphate group

Pentose sugar and phosphate group make the backbone of the chain and two chains
are link through bases.
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V.

Ans:

Vi.

Ans:;

What is the function of DNA? (Knowledge Base)
(RWP 2014, 16 G-I, FSD 2017, SWL 2016 G-, I, SGD 2016.5:1, GRW. 2013;

FUNCTIONS OF DNA i ¢
The functions of DNA are as follows: - ' e
e DNAIs the permanent storage place for geneltc \inforfiiation.in t 16 nGcteus of a cell.
e It carries and stores ail genetis informaiipniot theicell), | 1|
e It passes the inforrmaticn /as instriciions from \gererationito generation how to
Sy thixsize-periicuial protéing from aininb acids.
o ESNA ngrrige genis that\Ganfit-the Synthesis of RNA.
Why RiA s ¢elled a mbsseiger? (Understanding Base)
RNA AS A MESSENGER
TTe' whie-activity of DNA depends upon the RNA. DNA stores genetic information and
iasses this information to RNA, then RNA reads, decodes and uses this given information to
synthesize new proteins. Thus RNA is responsible for directing the synthesis of new proteins.
That’s why we can say that RNA works like a messenger.

~ Syn?hesize emd passes RNA Synthesize acco_rding
instructions to to the insturctions

COMMERCIAL USES OF ENZYMES

Q.1

Ans:

Write down the commercial uses of enzymes. (Knowledge Base)
(Science, Technology and Society Pg. # 111)
COMMERCIAL USES OF ENZYMES

Enzymes:
“The substances which are used to catalyze the reactions in living organisms are called
enzymes”.
Examples:

e Protease

e Amylase

e Lipase
Common Types of Enzymes and Their Commercial Uses:
Enzymes are used on commercial scale for different purposes. Common types of
enzymes and their role in industry is described as:
(i) Eermentation of Molasses and Starch: )
Enzymes present in the yeast are commercially used for the fermentmu  of rr O|a‘-S::b Al Id.'
starch to produce alcohol (Ethanol) — P Y I :
Examples: A T AN LA

e Diastase | AR IR

e Invertase A

o Zyrlase \ v VAN
(i) Delr*‘q_eﬂjm'gs_tby_ y \ i

|\/|ICI‘0bI’-1| 2nzyroes dre Jgediin aetergents (powder or liquid).
rm_les VL

A '-| W .ipases decompose fats into more water soluble compounds.

0 Amylase removes starch based stains.
e Cellulose degrades cellulose to glucose, a water soluble compound.
e Bacterial proteases break down protein stains on the clothes.
Thus enzymes containing detergents clean effectively and remove all stains and dirt.
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(iii) Purification of Fruit Juices:

Enzymes are used for the purification of fruit juices. They are added to-fruit that has
been crushed like grapes. This increases the yield of the juice exirik:ted, by remioviig
suspended particles. It also improves the colsur derived £2omm e fitnt skis:

(iv) Bread making:

Amylase enzymes are used) in braad riakingbeceuss they can jyield more starch of
the flour. Even they are efficient ehough ito' corivert starck to sweat‘glucose syrup. This
can be J>°1 c‘S swe"fnpr m the fénd as,weit-as bréad making.

Lactose in m I.( s bioker 'down to galactose and glucose, which are sweeter than
lactdse.

Szxarnpice

L-actase enzyme is used to increase sweetness in ice cream.

(vi) Enzymes in Dairy Industry:

In the dairy industry some enzymes are used for the production of cheeses, yogurt and
other dairy products while others are used to improve texture or flavours of the products.

COMMERCIAL USES OF ENZYMES

SHORT QUESTIONS

Q.1  How we can check the solubility of starch and sugar? (Knowledge Base)
(Skills Pg. # 112)
Ans: LUBILITY OF STARCH AND AR
Solubility of starch and sugar in water can be checked in laboratory as well as at home.
Starch is insoluble in water while sugar is soluble in water forming a clear solution in water.
Q.3  Give a commercial uses of enzymes (Knowledge Base)
Ans: COMMERCIAL USES OF ENZYMES
Two commercial uses of enzymes are as follows:
(i) Eermentation of Molasses and Starch:
Enzymes present in the yeast are commercially used for the fermentation of molasses and
starch to produce alcohol (Ethanol).
Examples:
e Diastase
e Invertase
e Zymase

COMMERCIAL USES OF ENZYMES
MULTIPLE CHOICE QUESTIONS

1. Which one of the following is used in bread making? (K.B)

EA Lactase (BZ Amylase 75 % | | -
C) Urease L (DLhigasc) oy T e
2. Alcohol is obtained mainkby th= tgrnﬁc..tau anjoi: (K.BY | "'
(A) Molasses (EV)\Priotgir's
(C) Starch— . {D)Botk-~'and C
3. Whicli one of tre 'ro.lrwuu dngm\o' €s fa*o into more water soluble
composndz?(K.E) | |
?Ag Laciasz, |\ ] gB) Amylase
: Liipase" - D) Protease
e A ‘|Mu Frins'of the followmg decomposes proteln stains on the clothes? (K.B)
W ;Lactase E ;Amylase
C) Lipase D) Protease
5. Cellulase degrades cellulose to: (K.B)
A) Fructose B) Glucose
C) Lactose D) Ribose
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G@MCL) DIAGRAM . m
AR

CARBOHYHRATES

\
® honey
® fruits ® mainly as energy source
® vequ 26
*’\@ glucose, fructose, ® regulate sugar level
galactose.
® fruits e helps in digestion
Songareto lower cholesterol level
® sugar beet Oligosaccharides 3 E
: dairy product sucrose, lactose, ® protect from cramping
cereals g maltose. \&E &
® cereals Pol ey
® crops olysaccharides
~  starch, cellulose. J
PROTEINS
& ) g @ =)
e Animals made up of e form protoplasm
meat, mutton, fish, thousands of ® enzymes as catalyst
chicken, eggs ‘ amino acids * hides - leather industry
® Plants through » gelatin - bakery items
C puises and beans > peptide Iinkage Q pulses and beans - food
9 Anima! ; ‘ ® high energy foods 1
butter, ghee fetst 2 ,z e as a food, oil and ahee
® Plants S 900 :
: with glycerol
oils

Nucleic Acids
A & RMNA

. nll'...,;éass genetic e water soluble
; ® fat soluble
rmatlons to next B complex

generatlons 2.0 Dk &C.
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EXERCISE SOLUTION o

10.

MULTIPLE CHOICE QUESTIONS N
Carbohydrates are synthesized -y plant< £5r0lgh phctosyntnesis brosess WhICh
requires the following except: (K:2:
(@) CO2 andwater A by Preaenre Gi sunligi‘.t
(c) Oy ' _+ay Chlorophyll
Which bf the folloviirig is & 'ditaccharide? (K.B)
Wy \ (GRW 2013, 15, FSD 2016 G-I, Il, LHR 2015, SWL 2017)

a5 Cilyoose! (b) Fructose

(<) Sucrose (d) Starch

Photosynthesis process produces: (K.B) (LHR 2015)
(a) Starch (b) Cellulose

(c) Sucrose (d) Glucose

Which one of the following is tasteless? (K.B)

(LHR 2014, GRW 2013, DGK 2017, RWP 2016 G-11, 17, MTN 2016 G-I, 17, FSD 2016 G-I, SGD
2017, G-11)

(a) Starch (b) Glucose
(c) Fructose (d) Sucrose

When glucose and fructose combine they produce: (K.B)
(GRW 2013, DGK 2017, MTN 2016 G-I1)

(a) Starch (b) Cellulose

(c) Sucrose (d) None of these

Glucose is: (K.B) (LHR 2014, SGD 2017)
(a) Hexahydroxy aldehyde (c) Pentahydroxy aldehyde

(b) Hexahydroxy ketone (d) Pentahydroxy ketone

Thousands of the amino acids polymerize to form: (K.B)
(GRW 2014, LHR 2014, 16, SGD 2016 G-1, MTN 2017, RWP 2017, FSD 2017)
(a) Carbohydrates (b) Proteins
(c) Lipids (d) Vitamins
Which one of following is a triglyceride? (K.B)
(SWL 2016 G-1I, LHR 2015, 16 BWR, 2016.G-1 17)

(a) Carbohydrates (b) Proteins Y
(c) Lipids W) Vitsmins — N [ E 0
Enzymes are proteins which hava he foiiowing'proferties ex cept (K 5)

(a) They catalyze reaction | | / /% | (b‘ They aieihi gh.y non-specific

(© Thry qie nighlky efficiens \ \\ 4\ Trey are produced by living cells

Which Grie. ofl thel followyi ing) VIJ'a"T’l' Y5-is water soluble? (K.B)
) \(SBIR-E0L7, DGK 2016 G-11, 17, GRW 2016, BWP 2016 G-11, FSD 2017 G-I1)

Y _(Ia} _‘IJJtanwm /\I = (b) Vitamin C

() Mitainin D (d) Vitamin E
Which one of the following is a fat soluble vitamin? (K.B)
(GRW 2013, LHR 2014, BWP 2017, SWL 2017, RWP 2016 G-Il, SWL 2016 G-11 MTN 2016 I1)
(@) A (b E
(o) K (d) All of these
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12.

13.

14.

16.

17.

18.

19.

20.

21

Which one of the following is not the characteristic of monosaccharide? (K.B)

(a) White crystalline solids (b) Soluble in water

(c) Hydrolysable (d) Reducing in nataze | |-

Which one of the following statements alolit aluceseiang-sucioss is iINcerrect? GB)
(@) Soluble in water \ _ * (b Naturalry ¢eeurving

(c) Carbohydrates (d? Dizaccliarices

Whichon? cf the-feliowing is'areducingstozr7(K.B)
- ' _ ~ (FSD 2016 G-11, SWL 2016 G-I, DGK 2016 G-11)
(@) Glucpsi 11 Y ) (b) Maltose

(ciBhcrise! | ' (d) Starch

Tha mast important oligosaccharide is: (K.B) (SGD 2016, G-1,17, GRW 2016 G-11)
(a) Sucrose (b) Glucose

(c) Fructose (d) Maltose

Night blindness is because of deficiency of: (K.B) (MTN 2017, RWP 2017, BWP 2017 G-1)
(a) Vitamin A (b) Vitamin E

(c) Vitamin C (d) Vitamin D

The organic compounds used as drugs to control bleeding are: (K.B)
(LHR 2013, SWL 2017, SGD 2016 G-I1)

(a) Vitamins (b) Proteins

(c) Lipids (d) Glycerides

Deficiency of Vitamin E causes: (K.B) (GRW 2017,MTN 2016 G-I)
(a) Rickets (c) Anemia in babies

(b) Scurvy (d) Night blindness

z_ipic)is are macromolecules. They have characteristics except one of the following:
K.B

(a) They are high energy foods (b) They are soluble in water

(c) They are poor conductor of heat (d) They are esters of fatty acids
Vitamins are Accessory Growth Factors. They play important role in our

body like: (K.B)

(a) Provide energy to the body (b) Insulate our body from electric shock
(c) Build brain cells (d) Regulate metabolic process

ANSWER KEY
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Ans:

N

3.

Ans:

EXERCISE SHORT QUESTIONS

How plants synthesize carbohydrates? (Knowledge Base)
(DGK 2017, SGD 2016 G-1%-RA® 2916 NTY MTN 20182545
SYNTHESIS-OF CAREQHYDRATES |
Carbohydrates are synthesized by-gzlants mrougl phctosvmhegls pliocess, from carbon
dioxide and water in the prisence o7 sunlight anc gesen nigment chierophyll.

A S‘lnh |1f
5CC,HoH,Q - ciTorcgnyll—)C H,,0,+60,

The qu*o e isiiurther po yrnarized to form starch and cellulose.

(‘ ive the charc cterigtics of monosaccharides. (Knowledge Base)
(DGK 2016 G-I1, SGD 2016 G-I, 17, RWP 2016 G-11, MTN 2016 G-I)

CHARACTERISTICS OF MONOSACCHARIDES

The characteristics of monosaccharaides are as follows:

Monosaccharides are the simplest sugars which cannot be hydrolyzed.

They are usually white crystalline solids.

They are soluble in water.

They have sweet taste.

Monosaccharides are reducing in sugar therefore they are called reducing

sugars.

What is difference between glucose and fructose? (Knowledge+Understanding Base)

(GRW 2014, LHR 2015, FSD 2017, SGD 2016, FSD 2016-G-1,11, DGK 2016 G-I)

DIFFERENTIATION

The differences between glucose and fructose are as follows:
Glucose | Fructose

Definition
e Glucose is pentahydroxy aldehyde in |e Fructose is pentahydroxy ketone in
nature. nature.
Functional Group
¢ |t has aldehydic functional group. ¢ It has ketonic functional group. (Ketose)
(Aldose)
Structure
fHD CH,OH
H— {I: — OH % o
HO—C—H HO —C —H_
H_{lj_m{ _ H—C—-Jh_, o
| 0 - h-—C'— qi,
H—C—0H ™ ‘ J
| YRR GH OH
CH:0H | | 7 | | S Fruitsse
Gl e \ | T

Give arr bxample of a\dis SalC ‘haﬁ l—'ow |t is hydrolyzed into monosaccharides?
(Knowlt dLe Ba ‘e)
Y AL (BWP 2016 G-I)

NN DISACCHARIDES
‘e most common example of disaccharide is sucrose. When it hydrolyses it produces
one unit of glucose and one unit of fructose.

C12H22011 + H,O — CgH1206 + CeH1206

Sucrose Glucose Fructose
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5.

Ans:

Give the characteristics of polysaccharides. (Knowledge Base)
(GRW 2015, SWL 2017, SGD 2017, MTN 2016 G-1L.DGK 2016 GATY
CHARACTERISTICS OF POLYSACCHARIDES [€

Definition: [~ S
“Polysaccharides are macromo""ular Ce rhuhydra es Cor'si wtlﬂ( of “kunareds to
thousands of monosaccharices”. - !
The characteristics of poly: acﬂkar Ces\ere s fo‘hvv: .

e _These are ameipious'sotds, :

o 'These\dre’ ran-re ducinfinTnatire:-

e Thayare insaluble irwater.

51 Théy are tastkless:
Lsarnles:

< “Starch

e Cellulose

e Glycogen
Where the proteins are found? (Knowledge Base) (SGD 2016 G-I, 1, RWP 2016 G-I)

OCCURRENCE OF PROTEINS
Proteins occur as follows:
(i) Animal Proteins:
Sources:
Sources of animal's proteins are:
e Meat

Mutton
Chicken
Fish
Egg

Uses:
e These are used as food by human beings as they are essential for the formation of
protoplasm.
(if) Enzymes are Proteins:
Production:
Enzymes are proteins that are produced by the living cells.
Functions:
e They catalyze the chemical reactions taking place in the bodies.
e They are highly specific and have extraordinary efficiency.
e Many enzymes are used as drugs.
e They control the bleeding and treat blood cancer. —_ N
(i) Hides are Proteins: N s
These are used to make Ieather by tannlng Lﬁafher iS! LSEG 0 ma ke shdes;jacieds, sports
items, etc. . R -
(iv) Proteins in Bones: fA
Proteins-ale oung in-Jolas, Wh in ho! n2s are hnamu they give gelatm Gelatin is used to
make biekaly itemsz,
(v) Plarit Protains;
Seuries!

P laits alee oynthe3|ze proteins, such as pulses, beans, etc.

'53€es:
These are used as food.
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7. Describe the uses of carbohydrates. (Knowledge Base) (RWP 2016, MTN 2016 G-I)
Ans: USE OF CARBOHYDRATES : ~(
The uses of carbohydrates are as follows:
As Source of Energy: -
e Glucose is the only * orm et cartio) 1er e "hct l; used ditectly o\ muscles for energy.
o ityls important To nite-'trat hrain r.vedc g.ux,ose as an energy source, because it
,omnol (st ht o this puinose:

1%,

- [ I3agides; the cnergy prowdmg materials, carbohydrates also provide the following usage
SV our body.
' (i) They regulate the amount of sugar level in our body. Low sugar level in body results
in hypoglycemia.
(if) They provide essential nutrients for bacteria in intestinal tract that helps in digestion.
(iii) Dietary fiber helps to keep the bowel functioning properly.
(iv) Fiber helps in lowering of cholesterol level and regulates blood pressure.
(v) Carbohydrates protect our muscles from cramping.
8. Lactose is disaccharide; which monosaccharide is present in it? (Knowledge Base)(GRW 2013)
Ans: MONOSACCHARIDES PRESENT IN LACTOSE
Two monosaccharides glucose and galactose are present in lactose.

C12H22011 + HZO%CGHQOG + C6H1206

Enzymes
Lactose Glucose Galactose
9. Why the ten amino acids are essential for us? (Knowledge Base) (BWP 2016 G-I)
Ans: ESSENTIAL AMINO ACIDS

Ten amino acids called essential amino acids cannot be synthesized by our body. Thus
these amino acids must be supplied through diet to fulfill the requirement of our body.
10. How proteins are formed? (Knowledge + Understanding Base) (RWP 2017)
Ans: FORMATION OF PROTEIN :
Amino acids are the building blocks of proteins. Two amlno acidsi| i« 4 Jough rep 1ol :'
linkage is formed by the elimination of witet molegute Betwenn tru Lmlrn qr) in-sEone
amino acid and carboxyl agid group.g faruuler amJno acid.,

— v VWS ;'H.-’)_.IZ- -- 1 (D)
H,N G- COOF- HNH 4 & i COOH -~~~ H,N~| CH- C— NH |CH- COOH
4( - T (Dehydration|
2 [ ,'-' WWeh théusanas of amino acids polymerize they form proteins.
\ J | WL Fow gelatin is obtained? (Knowledge Base) (RWP 2014, SGD 2017, DGK 2016 G-11)
\ Ans: PREPARATION OF GELATIN

Proteins are found in bones. Gelatin is obtained on heating bones.
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12.
Ans:

13.

Ans:

14.
Ans:

Give the general formula of the lipids. (Knowledge Base)
GENERAL FORMULA OF LIPIDS-~

The general formula of the lipids is&3 fol!o_fvs T\ u N A
7 AV g g AR

>
==

p—
B! ' HC—0—C—R
' 0

| | A |
J H,C—0—C—R
(Triester)

Name two fatty acids with their formulae. (Knowledge Base)
(GRW 2013,14,15, MTN2017)

FATTY ACID
Following are the names of two fatty acids with their formulae:
Plamitic acid : Cy5H3COOH
Stearic acid : C;7H3sCOOH
Give the types of vitamins. (Knowledge Base) (RWP 2016, G-I MTN 2016 G-I, I1)
TYPES OF VITAMIN

Vitamins are divided into two types:
(i) Fat Soluble Vitamins:
“The vitamins which dissolve in fats are called fat soluble vitamins .
Example:
Vitamin A
Vitamin D
Vitamin E
Vitamin K
(ii) Water Soluble Vitamins:
“The vitamins that dissolve in water are called water soluble V|tam|n° Y
Example: =\ P Y [ | =

e Vitamin B complex \ ] ) B N

e Vitamin C (Ascorbic aciay |\ [ () WU ,
What i |s d e mommnce ot vital fa{s’J (KnO\ 'l.@dge Base) (SGD 2016 G-1)

{ | S Gr\H_‘C,," NCE OF VITAMINS

The 5 gmflcance of \ itamins Ts as follows:

! :'I POy “iiamins play an important role in the healthy development of our body.

e Vitamins help to regulate our body’s metabolism.
e They assist the food for formation of bones and tissues.
e Vitamins are absolutely necessary for our normal growth.

CHEMISTRY-10 245



Chapter-13 Biochemistry

16.

Ans:

17.

Ans:

18.

Ans:

19.

Ans:

20.

Ans:

Describe the sources and uses of vitamin A. (Knowledge Base)
(GRW 2015, RWP 2016 G-11, 17, SWL 2016 G=i, BWP 263654
SOURCES AND USES OF VITAMIN-A< ™ A \
The sources and uses of V|tam|n Asare as fL ||UV‘" ' '
Sources: |
e Dairy products
. Eogs |
= Qils fats'
| e Fsh
. < Beta carotene found in green vegetables, carrots and liver
Uses: (MTN 2017)
e It maintains the health of epithelium.
e |t controls (affects) the retina’s dark adaptation mechanism.
Justify water soluble vitamins are not injurious to health. (Knowledge Base)

(GRW 2017, LHR 2015, SWL 2017)
WATER SOLUBLE VITAMINS

Justification:
Water soluble vitamins are rapidly excreted from the body (environment of body is
aqueous) hence, these are not toxic even if taken in large quantity. However, their
deficiency causes diseases.
Examples:
e Vitamin B complex
e Vitamin C (Ascorbic acid)
What do you mean by genetic code of life? (Knowledge Base) (BWP 2016 G-I)
ENETI DE OF LIFE
“Genetic Code of Life” means those specific instructions which pass from generation to
generation, to synthesize the particular proteins from amino acids.”
Importance:
It determines whether an organism is a man, a tree, or a donkey. DNA is considered the
genetic code of life.
What is the function of DNA? (Knowledge Base)
(GRW 2013, SGD 2016 G-I, RWP 2016 G-I, SWL 2016 G-I, 11, FSD 2017, RWP 2014, DGK 2016 G 1, ||)
FUNCTIONS OF DNA |
The functions of DNA are as follows: . ' )
e DNA is the permanent storage place far genetic ipfoiinat nn i the».u,'fleuc rvf- Bt
e It carries and stores all genetic informatiai of the cell, |~ ° | .~
e It passes the inforination a=“ingiructicris from| ger\eratipn: to generatlon how to
synthesize particular pr(te ins 1romlarnirid, acids. -
o DNAlcarries-genes thai'cé trol 'the syrthiesisof RNA.
How yixzij st y <‘NA vi/okr Irs Jke amissenger? (Knowledge Base)
WA AS A MESSENGER
Tie \vhole' a"t| mv of uNA depends upon the RNA. DNA stores genetic information and

" hissdscitis’ information to RNA. RNA receives, reads, decodes and uses the given

information to synthesize new proteins. Thus RNA is responsible for directing the
synthesis of new proteins. That’s why we can say that RNA works like a messenger.
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

(2
<% N

Q.5

£.ns.

Ans:

Q.6

Ans:

Q7

Ans:

Q.8
Ans

EXERCISE LONG QUESTIONS

What are carbohydrates? How monosaccharides are_nrepavea? 3ive | their

characteristics.
See LQ.1 (Topic 13.1)

Explain olicosaccharides.

See L(Q).2 (TCpicd3.%)

What are polysacchaiides? Give ineir properties.

Se2(lQ.3 (Topic12.4)

Ejxnlals the sources and uses of proteins.

See LQ.3 (Topic 13.2)

Explain that amino acids are building blocks of proteins.

See LQ.2 (Topic 13.2)

Explain the sources and uses of lipids.

See LQ.2 (Topic 13.3)

Give the importance of vitamins.

See LQ.1 (Topic 13.5)

Describe the sources, uses and deficiency symptoms of water soluble vitamins.
: SOURCES, USES AND DEFICIENCY SYMPTOMS OF WATER SOLUBLE VITAMINS

Vitamin ‘ Sources | Uses ‘ Diseases
Yeast, egg yolk, liver, . o
Vitamin B 99y Carbohydrate Fatigue, irritability,
o wheat, nuts, red meat . .
(Thiamine) metabolism loss of appetite
and whole cereals
) Glossitis
o Liver, eggs, whole . .
Vitamin B, i i (inflammation of
i ] cereals, fruits and Intracellular metabolism )
(riboflavin) tongue) anemia
yeasts .
dermatitis.
Essential for
] ) Liver, red meat, dairy | manufacturing of ol = L
Vitamin ) Y \Permclcuzaﬂcmta‘,
products and fresh —, | genstic material incellsy 4, * [ L~
B1 \ A T | etarted growth
vegetables -0\ invatven inpioductior | |
._.-._' ) | _.(|f ‘xr:sc;s - o
=\ _._._._ff_\i- Essential for
Vitamin C' |14 3] . .
Ak L1 | Brednivcgetables, maintenance of bones, Scurvey (bleeding of
(Ascbrbic | L2 = .
VN citrus fruits teeth, gums and gums)
alig, )
) ligaments
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Ans:

Q.2 Differentiate between monosaccharides and oligosaccharides.
Ans:

ADDITIONAL CONCEPTUAL QUESTIONS

Q.1 Carbohydrates are a source of energy, comment. K

(Science, Technolagy and Society-Ryg. #+ “4) {GRW. 401 4, WL 2517
CARBOHYDRATES AS SO! JRC: Qi EMNERGY

Carbohydrates provide 17 il jf‘h'| 5 erc.g) pei g am We talie calbohydrates as food.

Mechasisin:

Long cazirs Oy starch) (¢ amuh rdram ‘\ are broken down into simple sugars (glucose) by
digestive erizymes, The \allicese is absorbed directly by small intestine into the blood

gtam. L_lliod treaim transports the glucose to its place of use, e.g., muscles.
5 by plood strea™ Used as
oot - muscular
£ " energy
Food containing | Break i
carbohydrates |gomn Sugar Converted to glycogen Stored in liver
C '
ONverted to fat
Figure: Showing Carbohydrates as a Source of Energy

(BWP 2016 G-11)

DIFFERENTIATION
The differences between monosaccharides and oligosaccharides are as follows:

Monosaccharides ‘
Definition:
Monosaccharides are the simplest sugars
which cannot be hydrolyzed. They
consist of 3 to 9 carbon atoms.

Oligosaccharides
Definition:
The carbohydrates which give 2 to 9 units
of monosaccharide on hydrolysis are called

oligosaccharides.

Classification:

They are classified according to the
number of carbon atoms isrtheir _
moleculec as trloses, fctro~es el 1tuse5._

hexose‘;, ano <o c»n

{-They are classified) as disa cmr. des o
. trrsacc haritles, fetray ac\h mdes etc
. _(-1ep_ehd!ng upon the nerber of units they

' 'pr'(;duce on hydrolysis.

Classification:

|4, -

e Fructose

Examples:
e Sucrose

e Lactose
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Chapter-13 Biochemistry

Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

ANl - build proteins.

Differentiation between fat soluble and water soluble vitamins.
DIFFERENTIATION
The differences between fat soluble vitamins and water soluble vitamiris-are as foflow‘

| reseneviens o (e CERPIRI €380

Definition: Refinition:

e Thevitanins whiciidissolve in Ffats | s Fhesdiamins that dissolve in water are
are-ealled 1at salublw vitaniins. = called water soluble vitamins.

Exemples:, || |1 Examples:
;s Vitamin A e Vitamin B-complexes

e Vitamin D e Vitamin C (Ascorbic acid).
e Vitamin E

e Vitamin K

What is meant by denaturation of proteins?

DENATURATION OF PROTEINS
“Denaturing of protein means precipitation or coagulation of protein.’
Method:
It can be carried out by heating or changing pH.
Example:
A simple common method for denaturing of protein is boiling of an egg. White viscous
fluid (albumen) present in an egg is protein. When egg is boiled for a few minutes,
albumen coagulates i.e., solidifies.
How can you distinguish between DNA and RNA?
DIFFERENCE
‘ RNA

Definition: Definition:

’

DNA

The type of nucleic acid which contains | The type of nucleic acid which contains
deoxyribose sugar in its nucleotides is | ribose sugar in its nucleotides is called

called DNA. RNA. _ _ o
Structure: _ _Structure e _______4'
It is a double stranded molecule bt IS K mqte strt n( e(. m( Ieu.'!c )
Function: \ \ /" -____‘_FFITCL_\); ______

DNA'ig' the! terr*‘anen sttra;@\pig"e for-"RNA s responsible for putting the

genatic, iloririatioly in \the Tucleus of a genetic information to work in the cell to

How esters are formed?
Fatty acids formed esters (oil or fats) with glycerol in the presence of mineral acids.
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Chapter-13

Biochemistry

Terms

Biochemistry

TERMS TO KNOW .
Definitions lﬂ'ﬁ\\!

The branch of chemistryithat dezisvuith “the “5tidy ©f sibictare,
composition..and Chemicall redctions | of SLbs,*armec feuid in living

organisms iz callec-zhoshemistry:.

Carbohydraies;

Monosacchar idq&

Carbohyarates ‘a'e /maciomelecu.es 2 defired as polyhydroxy aldehydes or
|\el0r‘es

Mohcsarcharides are the S|mplest sugars which cannot be hydrolyzed.
Thel ¢orsistof 3 to 9 carbon atoms.

“'he carbohydrates which give a large number of monosaccharides on

L A0 ] . .

,_'_ril ySEYRIIAES hydrolysis are called polysaccharides.

[ Dextrose is crystallized glucose (natural sugar found in starchy foods). It
Dextrose provides simple carbohydrates to the body that can be easily broken down

and processed.

Oligosaccharides

The carbohydrates which give 2 to 9 units of monosaccharide on
hydrolysis are called oligosaccharides.

OR
Oligosaccharides give 2 to 9 units of monosaccharaides on hydrolysis.

Proteins

Proteins are highly complicated nitrogenous compounds made up of
amino acids.

Amino Acids

Amino acids are organic compounds consisting of both amino and
carboxyl groups.

Essential Amino
Acids

Ten out of twenty amino acids can be synthesized by human body. These
amino acids are called non-essential amino acids.

Lipids are macromolecules made up of fatty acids. Lipids include oils and
fats.

Lipids OR
Esters of long chain carboxylic (fatty) acids with glycerol are called
lipids.

. Fatty acids are building blocks of lipids. They are long chain saturated

Fatty Acids and unsaturated carboxylic acids.

Fat It exists in solid form at room temperature.

Oil It exists in liquid form at room temperature.

Nucleic Acids Nucleic acids are essential components of every living cell. They are \

generally long chain molecules made up of nucleotideg:

Genetic Code of
Life

Genetic Code of Life” means.those specific- fistmcigng \z.mf‘h nass. fn- e
generation to generaﬂfm to syi th 2% |u= lh" rarflc'mr pratnn.o fror amino
acids. —

WaterSoliiblé

Vitamins

Fat Soluble = | |

Vitamins

Organlc conpnu 1ds' esspnlial to he =L th tnn* must ng' Supp|led in small
ameuns Intle dietars called-vitaniins.

| Thevitanting wiijch GiksIVen fats are called fat soluble vitamins.

\,’|tmln“

Trelsitamins that dissolve in water are called water soluble vitamins.

The substances which are used to catalyze the reactions in living
organisms are called enzymes.

Denaturation of

Denaturation of protein means precipitation or coagulation of protein.

Protein

CHEMISTRY-10 250




<

CUT HERE

N

Chapter-13

Biochemistry

SELF TEST

Time: 35 Minutes
Four possible answers (A), (B), (C) ana (D) to each question ar: gmn misrv-the

Q.1
1

Q.2
()
(i)
(iii)
(iv)
V)
Q3.

NTNA

i)

correct answer.
Which one is found in suga.‘?

(A) Sucfuml . VYL R Luctose
© Malto! A AL VL (D) Starch
<‘| e gram nrbonydrate provides energy:

\,-\) 17 KJ (B) 18 KJ

(C) 21 KJ (D) 30 KJ
Lipids include oils and:

(A) Acids (B) Fats

(C) Fatty Acids (D) Bases

In industry, margarine is produced by adding:

(A) Nitrogen (B) Oxygen
(C) Carbon (D) Hydrogen
It is caused by damage to DNA:

(A) Hepatitis (B) Tetanus
(C) Cancer (D) Headache
These are fat soluble vitamins:

(A)A, D (B)C,D
(©Db,B (D)B, C

Give short answers to the following questions.

Differentiate between glucose and fructose.

Define polysaccharides?

Give general formula of lipics

What is-Hydi agenafion Of v'=g'b:;ék le oil7,

Why R* i acxs I|Le a messeuger

Anw ler th’= fo vamrrg questlons in detail.

WI al &re (,arbohydrates’? How monosaccharides are prepared?

Define vitamins. Explain fat soluble and water soluble vitamins.

iAarks: Zb

(6x1=6)

(5x2=10)

(5+4=9)
(%)
(4)

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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Chapter-14 Environmental Chemistry — | the Atmosphere

INTRODUCTION .

Q.1

Ans:

Q.2

Ans:

SHORT QUESTIONS ~ [ [
What are natural systems of the earth? (Kr OWIpCIgt L’,a~ oy N L iewie2017)

Our planet-the Earth hne fL ur rat,lml systa s: ln*hoepherc hydr03pr1ere atmosphere and
blosphreT

(i) Litt:oschers: |

“Rigd racky p_Lm‘ f the Earth is called lithosphere .

(il j-Elyarosphere:

“The part of environment which includes all water bodies is called hydrosphere ”.

Examples:
e QOceans

e Rivers
e Lakes
e Glaciers

(iii) Atmosphere:
“The envelope of gases around the Earth is called atmosphere .

(iv) Biosphere:
“The part of environment which can support life is called biosphere .

Examples:
e Lower atmosphere
e Ocean
e Rivers
e Soils etc.
What is the significance of study of composition of atmosphere? (Knowledge Base)
IGNIFICANCE OF STUDY OF MPOSITION OF ATMOSPHERE

The study of composition of atmosphere provides us the knowledqe uucut the aases,
present in atmosphere and their significance. -

mmn‘u -

In how many natural sys er. 15 Equith |>C|v1dod'> K.B)

A4~ 5 VoA (Bl 3
©2 AV VWL E NS (D)1
The-tayer df ga ,e< ara I the earth is called: (K.B)
s A reposeliere (B) Stratosphere
) Atmosphere (D) Thermosphere
The part of environment which can support life is called: (K.B)
(A) Lithosphere (B) Biosphere
(C) Atmosphere (D) Hydrosphere
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14.1 COMPOSITION OF ATMOSPHERE e

Q.1

Ans:

Q.2

Ans:

14.2 LAYERS OF ATMOSPHERER=S [

What is atmosphere? | Exgiain/ fie | \cdmpcesiticn'—of | dry atmosphere.
(KnowladgesUnderstangirg 3ase)
. (FSD 2016 G-I, MTN 2016 G-11)
ATMOSPHERE

DsEinition:

:‘Atmosphere is the envelope of different gases around the Earth .

Location:

It extends continuously from the Earth's surface outwards without any boundary.
Composition:

About 99% of atmospheric mass lies within 30 kilometres of the surface and 75% lies
within the lowest 11 kilometres.

Table: Composition of Dry Air

Gas % By Volume
Nitrogen 78.09
Oxygen 20.94
Argon 0.93
Carbon dioxide 0.03

Describe the layers of atmosphere in detail. (Knowledge+Understanding Base)
LAYERS OF ATMOSPHERE

Atmosphere consists of four spheres (layers) extending from the surface of the Earth
upwards.

Change in Concentration of Gases:

The concentration of the component gases decreases gradlmI'y dp] 'Vc-rU\ thct r(sglts i
gradual decrease of pressure. - N [ &AL

Change in Temperature: | — |
Tempera_tl' of the atrmsp hele dJes rr(.t Lhaag= in a auual way. it varies in a complex

Region 01‘ A tmc)_pher.

C Decendl 1g Lihon'he temperature variation, atmosphere is divided into four regions.

(I i) “="roposphere
(i1) Stratosphere
(iii) Mesosphere
(iv) Thermosphere
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(1) Troposphere:

“The region of the atmosphere from earth’s surface upto 12 km above is ca ;@.@

Characteristics:
e |tis lowest region of the atriasphere in

ic
@ “Iy;; the lowest layer

e Temperature decrt
extpr‘dlng upto 12

Ozone is present in this layer at a height of about 25 km.

(iii) Mesosphere:
“The region of the atmosphere between 50-85 kilometers is called mesosphere”
Characteristic:

e In this region again temperature decreases down to -93°C.
(iv) Thermosphere:
“The region of the atmosphere between 85-120 kilometers is called thermosphere”
Characteristic:
¢ In this region temperature goes on increasing upwards.

110 — ;
100
[ Thermosphere
90
80 f
70 ‘
- Mesosphere

Altitude (km)

o

R
T
emp, de, g\
Creaseg U, f Troposphere

0 | i | [
-103 -83 -63 -43 -23

Temperature (°C) ———»
Figure: Different Spheres of Atmosphere
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Q.3

Ans:

Q.4

AN A

Characteristics of Regions of the Atmosphere:

The characteristics of four regions of atmosphere are as follows:

Troposphere r 0 (N 17le. _ 1 7°C — “E3°C (decreases)
Stratmr:_n?re = ﬂ \ '_E_I«_n._ Tq&% -58°C — 2°C (increases)
MGSOS;]_W; _ L\ ____|'__ ~ 50km—85 km 2°C —-93°C (decreases)
_.; rFoTn_k_ c_ - 85kms —120km >-93°C (increases)

Eistribution of atmospheric mass:
e About 99% of the atmospheric mass lies within 30 kilometers of the surface
e 75% of the mass lies within the lowest 11 km.
e Similarly, about 50% of the atmospheric mass lies within 5-6 cm of surface.
Give the characteristics of troposphere. Why temperature decreases upwards in this

sphere? (Knowledge+Understanding Base)
(Ex-Q.2) (SGD 2014, FSD 2016 G-I, Il, SGD 2016 G-I, BWP 2016 G-II)

TROPOSPHERE

Definition:
“The region of the atmosphere from the earth surface upto 12km is called troposphere”
Characteristics:
The characteristics of troposphere are as follows:

e Itisthe lowest region of the atmosphere in which we live.

e Itisthe region in which most of the earth weather or phenomenon occurs.

e Almost all air crafts fly in this region.
Major Components:
The major constituents of troposphere are nitrogen and oxygen gases. Nitrogen and
oxygen form 99% by volume of the earth’s atmosphere.(No role in temperature
maintenance)
Concentration of CO, and Water VVapours and their Role:
Although concentration of carbon dioxide and water vapours is negligible in atmosphere,
yet they play a significant role in maintaining temperature of the atmosphere
Temperature Maintenance: \
Both of these gases (CO, and water vapours) allow visjble fight| to p:ss thro! Jgh Alic
absorb infrared radiations emitted by the Zarth's sqriare. Therefors, ] esu “gakes aosorb
much of the outgoing radlrt.ons anf* wvarsi Lne atmosohare '

As the—con *entrP“n.. o. go‘s,er d=ct_ea3u ghau 'ally W|th the increase of altitude,
correspiadingly te mpeﬂrc tuve ars :ohé\r reases In troposphere at a rate of 6 °C per kilometer.
What are'the! (har. ct eristics of stratosphere? Why temperature increases upwards
in'this sphole (Ex-Q.3) (GRW 2015, LHR 2014, FSD 2016 G-II)

M STRATOSPHERE

Definition:

“The region of atmosphere which is present upto 50 km is called stratosphere”.

Rise in Temperature:

The presence of ozone (due to absorption of radiation) in this region is responsible for the
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rise of temperature in stratosphere.

Within this region, temperature increases as altitude increases, such-& Iower.-_J__ayiér'.'-'-,

temperature is about -58°C and upper layer is about 2°C. —, [ [~ L1
The fate of ozone and different reglons of st; ai*)spherr-‘ aiTe de Lrlwd as fcmov o

| ——

Since ozone in the upper hytr 253 wrb mqn er erg DR llcle; radlmatlons from the Sun, it
breaks doviiTinto r_no_r_)emmlc (Q) analdiairiic Gxasgen (O2).

ARARIR >y * O

(||) Ozdne in re VI dSu atosphere (Formation of Ozone): (GRW 2014)

" e Inid'stiatespiiere has less UV light passing through it. Here O and O, recombine to
1¢riz’ ozone which is an exothermic reaction. Ozone formation in this region results in the

formation of ozone layer. Thus, ozone layer exists in mid stratosphere.
Oue) * Og = Oxg)
(ili) Ozone in the L ower Stratosphere:

The lower stratosphere receives very low UV radiations, thus monoatomic oxygen is not
found here and ozone is not formed here.

Middle Stratosphere
Ozone formation region

Altitude (km)

20 km

Lower stratosphere

[
Figure: Stratosphere Regions

14.1 COMPOSITION OF ATMOSPHERE

Q.1
Ans:

Q.2

AnQ

]T v

SHORT QUESTIONS N\ (P ‘ f. IR
What do you know about wavelength of solar radlatlons’? (! VGQW'EP( ge baoe) L N
('-Jc- ycukn( VL 39-# 118)
WAV ‘l_',_. 1 QF Eggg ’AF* F*AL)_AI)ZI\,@ ™

Sunlight has short Wavelengl'ﬂ acntnns S)Ior erergy) dbsorped hv'the Earth surface is
transformgd into hsateneig b/ Whidh | s o, lon gnr Wavclength
What L"-W")u L nevv anout rnfr‘e“? and-apsorption of solar radiations by the earth?
I (Knowledge Base)(Do you know Pg. # 118)
-. ! L_E_ ;"I'IQN AND ABSORPTION OF SOLAR RADIATIONS
S g:_( C OIS
On the average there is total 32% reflection of light out of which:
e 6% being reflected from the Earth's surface
e 26% being reflected back into space because of clouds, gases and dust particles in the
atmosphere.
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Q3

Ans:

0.4

Ans:

Q5

Ans:

Q.6

Ans:

Absorption:

e 18% of sunlight is absorbed by atmospheric gases.

e The remaining 50% reaches upto the Earth and is aban‘“mt' by it:
Fate of Heat Energy Radiated From Earth;

e The energy is radiated as hea: enciyy 07 lgnyer wave! engtl. vmlch is absorbed by

water vapours and :C\ i mnocpren
How isGzone produscsd Iis tropoinhire? (Kiriow!etiye Base)(Interesting Information Pg. # 121)
2RCDUCT,ON OF OZONE
Ozone i quite'awali-knowar: gas. Photocopiers and any other source of static electricity can
Causge it th fosm frei 0xygen. You may have noticed a strange bitter smell near photocopiers;
tis.is tZone. It is a poisonous gas and is formed on hot days in badly polluted cities.
What are the major components of troposphere? (Knowledge Base)
Answer given on Page # 256
Name the layers of atmosphere. (Knowledge Base)
LAYERS OF ATMOSPHERE

Depending upon the temperature variation, atmosphere is divided into four regions.

e Troposphere

e Stratosphere

e Mesosphere

e Thermosphere
How is ozone formed in stratosphere? (Knowledge Base)

FORMATION OF OZONE IN STRATOSPHERE

The mid stratosphere has less UV light passing through it. Here O and O, recombine to
form ozone which is an exothermic reaction. Ozone formation in this region results in the
formation of ozone layer. Thus, ozone layer exists in mid stratosphere.

Oy) ¥ Oy —Ox)
14.1 COMPOSITION OF ATMOSPHERE

14.2 LAYERS OF ATMOSPHERE
MULTIPLE CHOICE QUESTIONS

% of sunlight absorbed by atmospheric gases is: (K.B) (SGD 2014, DGK 2017)
(A) 19 (B) 18 —
(©) 20 (D) 30 e =2 U
Percentage of argon in atmosphere by vaitme is: 446~ 5 N | ()
(A) 0.93 . (31 6,03 N
(©)0.21 Vot oy e !
Percentage f carhon unxldn in aimay pim e py-vsilime is: (K. B)
(R)0.922 ) \ (T (L L (B 02t
(C)0.05 11 4 VoL (D) 78.09
~, Selalf e PI’"] / aYsarben by Earth is converted into: (K.B)
LAY tHeat srergy (B) Light energy
{C) Both A and B (D) None of these
How much energy is absorbed by Earth? (K.B)
(A) 6% (B) 23%
(C) 50% (D) 32%
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6.

10.

11.

12.

13.

14.

15.

16.

17.

How much energy is reflected from Earth’s surface? (K.B)

(A) 32% (B) 23% -

(C) 50% (D) 6% vl

Percentage of nitrogen in the comnosition ¢f atmasphers by valtme s & (Kb

(A) 78.09% - _ " (1) 20.44%6

(C) 0.03% _ . (C)\0.25%

About’9%Y%6 atrzsphiere imlass les Wwithin: (4.5) (SWL 2017)
(A) 35kin' AEARIER™ . (B) 30km

(C)askin 4 LY (D) 11km

I pezdturedecreases from 17°C to -58°C regularly in the lowest layer extending
1 pto kilometers: (K.B)

(A) 12 (B) 13

(C) 14 (D) 15

Height above the Earth surface of troposphere is: (K.B)

(A) 12-50km (B) 0-12km

(C) 50-85km (D) 85-120km

Height above the Earth surface of stratosphere is: (K.B)

(A) 12-50km (B) 50-85km

(C) 85-120km (D) 120-130km

Temperature of atmosphere decreases by °C per Kkilometer as the
concentration of gases decreases gradually with the increase of altitude. (K.B)

(A) 4 (B) 2

()3 (D) 6

Formula of ozone is: (K.B) (LHR 2014, MTN 2017)
(A)O (B) O

(C) SOs (D) O3

A group of gases that maintains the temperature of atmosphere is: (K.B)

(A) Carbon dioxide and water vapours (B) Nitrogen and carbon dioxide

(C) Oxygen and water vapours (D) Nitrogen and oxygen

The Earth’s atmosphere is getting hotter because of increasing concentration of:
(K.B)

(A)CO (B) CO;
(€) 0, (D) SO —
Temperature range of troposphere is: (K.B) R
(A) 10°C — -80°C —(B) 17°C —-58"C | | /- —
(C)-58°C —2°C (“;,—9"C N
Stratosphere extends uptp: ’K R - ' '
(A) 12 km— _ BYFARIE! ’BJ 50 k”
(C)85ken| |\ \] \ “__{B) 110 km
The méjorcanstit uan'rs of tro nospnere are: (K.B)

()& N L (B) CO, & CO

L MGHE0, & 585 (D) NOy
M/hich is responsible for rise in temperature in stratosphere? (K.B)
(A) O3 (B) CO
(©)co (D) O,
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20.

Mid of stratosphere contains: (K.B)
(A) O3 (B) CO,
(C) CO (D)H,SOq o [ [

Ans:

Ans:

Ans:

iv.

Ans:

Ans:

Vi.

Ans:

What do you mean by atmcspherz?, (Knewlecge Base), (GRW 2013, LHR 2013, SWL 2017)
AVMISPHERE
“Atmasphizre istheenvelerie Of uiffirent gases around the Earth”.
LayersSi gtrpesghezre: .
Atmosp1exe consisty ¢f ifour |ayers extendlng from the surface of the Earth upwards
\vm ars ¢ esifollovws:
{ %9 wposphere
e Stratosphere
e Mesosphere
Thermosphere
What is difference between atmosphere and environment?
(Knowledge+Understanding Base) (LHR 2014)
DIFFERENTIATION

The differences between atmosphere and environment are as follows:
Atmosphere Environment
Definition
e Atmosphere is the envelope of |e Environment is the sum of all social,
different gases around the Earth. It biological, physical and chemical
extends continuously from the Earth's factors  which constitutes  the
surface  outwards  without any surroundings of man.
boundary.

Composition
e |t consists of four layers i.e., troposphere, | e It consists of air, water, food and
stratosphere, mesosphere, thermosphere. sunlight.

Name the major constituents of troposphere? (Knowledge Base)(LHR 2015, MTN 2016 G-I)
MAJOR CONSTITUENTS
The major constituents of troposphere are:
e Nitrogen (78 %)
e Oxygen (21 %)
Both Nitrogen and oxygen constitute 99 % of atmosphere by volume. \
How the temperature of atmosphere i |s mamtalned? (Knnwl =uge Bnlbc - "{GF-.W 2015%

CO, and water vapours maintain the' ten“,,yranl,re 01 aymoy pi ere. Boih tf.ebe gases allow
visible light to pass through tu‘r ardord (infrared rac mtlcns ¢mitied by the Earth’s surface.
So, temeeatire of atmuaphﬂre Asimainigined; -
Whereé-tHe oidne Ayerexists? *’MW% Base)

VEXASS TENCE OF OZONE LAYER
Czqre Ig y€r exi ts iriid of stratosphere about 25 to 30 kilometers away from the Earth

R Uiy a*r In-this region formation of ozone takes place.

0,+0—— 0,

Why the temperature of upper stratosphere is higher? (Knowledge Base)
TEMPERATURE OF UPPER STRATOSPHERE
The temperature of upper stratosphere is higher due to the presence of ozone in this region.
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Mechanism:
Ozone absorbs ultraviolet radiations coming from the sun. As the altituds lncreamq te

temperature also increases from —58°C to 2° C
ANIICATES

i AN

| LlT"“».. L“Ti'ﬂt!'i’.E.
Q.1  Write zoqbte on pellytartd, (Mnowiedge Base) ' (GRW 2015)

: DK
What is meant'by podutaits? Wvrite down the type and sources of pollutants. (SGD 2016 G-I1)
Ans:—, | , ' POLLUTANTS
] s Definiton

J [ % “A pollutant is a waste material that pollutes air, water or soil (environment) and this

phenomenon is called pollution ”.
Characteristics:
The characteristics of pollutants are as follows:
e They make the environment (air, water or soil) harmful to life.
e They cause pollution.
e The contaminants are those substances that make something impure.
e A beneficial substance beyond a specific concentration may be harmful.
Air Pollutants: (DGK 2016 G-11)
“The harmful substances present in air are called air pollutants .
Effects:
Air pollutants have following effects:
e Change the weather
e Badly affect the human health
e Damage the plants
e Destroy buildings
Factors Affecting Severity of a Pollutant:
Three factors determine the severity of a pollutant.
e Chemical nature of pollutant
e Concentration of pollutant
e Persistence of pollutant.
Types of Pollutants:
Major air pollutants are classified as:

(i) Primary pollutants Y o NN (DN
(i) Secondary pollutants. — o AAVIWVAAVLYN
Primary Pallutants: g ' / (MTN 2017)

“Prim; u} polluta. g” are the vaste| 'or- exr laust products drlven out because of
combu&iian of Foasit frle'ls and D ganic-matier”
Examp_es L\
Oxidss p? C,llpnur (SOZ and SO3)
iDides of carbon (CO, and CO)
Oxides of nitrogen (specially nitric oxide NO)
Hydrocarbon (CHa)
Ammonia
Compounds of fluorine etc.

e o o .'.Iv-.
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Q.2

Ans:

Q.3

Ans:

(ii) Secondary Pollutants:
“Secondary pollutants are produced by various reactions of prlmary polluiants”. —
Examples: . [ '

e Sulphuric acid - VO W N

e Carbonic acid

e Nitric acid

o mydroflugric.acid

e Tulne

= Peioxy acetyl Rites Le (PAN) etc.
Hagrces of Air Foilutants:
90se o atmosphere consists of N, and O,. Although other gases are minor constituents
they can have major effects on our environment. Because atmosphere determines the
environment in which we live. So, these minor constituents are safe up to concentration
limit. But human activities disrupt the environment. So, limit has been crossed
considerable during the last 60 years.
Different sources of air pollutants are described as:

e Carbon oxides

e Sulphur compounds

e Nitrogen compounds

e Ozone
State the major sources of CO and CO, emission. (Knowledge Base) (Ex-SQ. 3)

(GRW 2015, 16, MTN 2017, FSD 2016 G-1, DGK 2016 G-II)
RCES OF OXIDES OF CARBON b AND

Sources of oxides of carbon (CO and CO,) are as follows:
(1) Volcanic Eruption:
These gases are emitted due to volcanic eruption.
(i1) Decomposition of Organic Matter:
These gases are also emitted due to decomposition of organic matter.
(ili) Combustion of Fossil Fuels:
The major source for the emission of these gases is combustion of fossil fuels (coal,
petroleum and natural gas). Fossil fuels burnt in combustion engine of any type of
automobile, kiln of any industry, or open air fires emit CO, and CO.
(iv)Eorest Fires and Burning of Wood: —
Forest fires and burning of wood also emit COZ and CO Espeuuu,ﬁ, e hen supmy )f:'
oxygen is limited, emission of CO dominatgs [ | 7 :
Compounds of sulphur are air roirutant» .;,Su nbe Lhe S)u ’CtS o these’ ujmpounds

along with their effects. (<r owleds ,c Rase), | ! \ ARRE! (Ex-Q.7) (GRW 2014)
SOUR(":QL_EAQQ_I_E"_FE_(_FS Ol C*U PI-r 4R COMPOUNDS
Sourcas; Y e 5, '

a. Natu'rau Prc (,uctmn ol Suhokul \,ompounds

_ Maturally o%¢ urrm_g_ su'r‘wur containing compounds are emitted in the
o el ~Bactenal decay of organic matter

e Involcanic gases
o Forest fires
b. Production of Sulphur Compounds due to Human Activities:
These compounds are emitted by fossil fuel combustion in automobiles and industrial units.
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Q4

Ans:

Comparison of SO, Production Naturally and By Combustion of Fossil Fuels:

The concentration of sulphur containing compounds in the atmosphere bacause of nati:ial
sources is very small as compared to the concentration of these, cgmpedrids, emlittea. by
fossil fuel combustion in automobiles and jndustrial-vnits: Abiut E09 irn elS9; 1s
released by the combustion.of coa: ard pe*'JIewn ornd ists,

Foqcffueisw iFMq'”"el\ { Thes UIMU'—W %x'd‘ ufsulp’:\:r\ Omdes of sulphur

1
] | coritair are byrhed | y.in the fual form ESCGPS intot dissolve in water and
1} o hrod! upe 1™ | okidps inf su.pnur air. They are form Acid Rain.

U‘L"l( r 1
& ehery : ~-50, & SO, aar pollutants That falls on the earth

ﬂg‘lﬁ:j‘q L:avion of SO3 and SO2 on Combustion of Fossil Fuels and Causing Air Pollution

Effects of SO,: (RWP 2017)
(i) Respiratory Problems:

SO, is a colourless gas having irritating smell. It causes suffocation, irritation and severe
respiratory problems to asthmatic people.

(ii) Sulphuric Acid:

SO, forms sulphuric acid which damages buildings and vegetations.

Control of Sulphur Pollution:

To control pollution because of SO,, it is necessary to remove sulphur from fossil fuels
before they are burnt.

Oxides of nitrogen cause air pollution. Describe the sources of these compounds.
(Knowledge+Understanding Base)

(SWL 2016 G-1)
SOURCES OF NITROGEN COMPOUNDS (NOX)

(1) Production of NO:
Natural Production:
Naturally occurring oxides of nitrogen, mainly nitric oxide (NO), is produced by the
electrical lightening in air.
Combustion of Fossil Fuels:
Combustion of fossil fuels in internal combustion engines, in thermal power stations and
factories where huge amount of coal is burnt, NO is formed by the direct combination of
nitrogen and oxygen.

N, + 02 — 2NO ]
(ii) Production of NO>: 1 -
NO quickly reacts with air to form nitrogen-cioxide. NQ-is hlg'f ly OX C gao
2NO+”2 —> LNDQ A

Effects of NO:
Mixture-of-iinese gases represenien as NOx,.enter in '[h -ar through automoblle exhaust and
chimneys/ cf therral po\, /el stat; an§a\1d fastei1es. These gases have following effects:
o ltirntates nrvatmg \cassage.
. ® Thesa b )/idles-torm nitric acid combining with water vapours in air.

'S Qe acid is a component of acid rain.

e Acidic gases (pollutants) from nearby industrial units contribute to the wearing
away of the famous marble building the Taj Mahal in India.
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Q.5

.

Nitrogen in At high temperature These gases Oxides of Nltrogen
the air is it reacts with Oxvgen escape into the dissolve in wate=a .
normally to form oxides of air. They are form A=GlRaic— % - |
unreactive nitrogen. NO & NO Pollutants. ThacTels pn) tic ea] th 11

——— 1

Figure: Formation of NO and NiJ,on Cn ntu_ﬂo_g F els.a nj (,:‘; sing Air

7 \Foligiion) 1) |} ) _
Write 2-caimplete notesn ragnhouse efiect and.oldval Warmlng
(Knowierge+indzistariding Egsej (SWL 2016 G-11)

; (|:'O'2 is.nrcessary Tor plants but why its increasing concentration is alarming for?

[\nbl

W
'Fllsturbance in Balance of CO, in Atmosphere:

(Ex-Q.4)(LHR 2015, BWP 2016 G-I)
GREEN HOUSE EFFECT
Definition:
“The concentration of CO; in air increases, less heat energy is lost from the surface of
the Earth. Therefore, the average temperature of the surface gradually increases. This is
called greenhouse effect .

Explanation:

The CO, forms a layer around the Earth like an envelope. It allows the heat rays of the
Sun to pass through it and reaches upto the Earth. These rays are reflected from the Earth
surface and go back to upper atmosphere.

Importance of CO, Layer Around the Earth:

Normal concentration of CO, layer retains enough heat to keep the atmosphere warm. So,
normal concentration of CO, is necessary and beneficial for keeping the temperature
warm. Otherwise, the Earth would have been uninhabitable. The Earth's average
temperature would be about -20°C, rather than presently average temperature 15°C.
Recycling of CO, and O5:

CO; is not an air pollutant. Rather, it is an essential gas for plants as O, is essential for
animals. Plants consume CO, in photosynthesis process and produce O,.While animals
use Oy in respiration and give out CO,. In this way, a natural balance exists between
these essential gases as represented here.

,
-..... .y ..h-
e %)

Respiratio- Gj‘._,

] ey r o 1 ERIT

A R TR %
[ CaH1zos(au)+6‘?z(ﬂ_ F a”‘eb L4y

a e 1 l_::.l. i \ 1 @.VEE " Oz &Ipe E} ?
| 1RSI "'ésisbyplants i

N ' Figure: Recycling of CO, And O,

But this balance is being disturbed by emitting more and more CO in air through
different human activities.
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Role of CO, in Global Warming (CO, as Glass Wall in Atmosphere):

(i) Disadvantage: -~ (1~ \ ({
CO; is not a poisonous gas, yet its increaskiy concenfret.an dug-to-buining of Fassittuers
in different human activities is alerrmng be cal .e ,02 nl the atmosphm: 2¢is 1ike a glass
wall of a green house. - -

Mechasisin| 'Jf Globai v»afrr inn'; 1
CO; inEip atln')Spnﬂre ecty jikaa_g2ss wall of a green house. It allows UV radiations to

pass_througlh it but,doey ot aiiow t-he IR radiations to pass through it. It traps some of the
mraw ed radiations emitted by the Earth. Hence, increased concentration of CO, layer

.4hsalbs'the infrared radiations emitted by the Earth's surface and prevents heat energy

escaping from the atmosphere.

(i1) Advantage:
It helps to stop surface from cooling down during night.

GLOBAL WARMING

“The increase in average temperature of Earth’s atmosphere and oceanic temperature due
to green house effect (resulting especially due to pollution) is called global warming .

Relationship between CO, and Green House Effect:

Green house effect oc amount of CO, in air

If the concentration of CO; in air increases, less heat energy is lost from the surface of the
Earth. Therefore, the average temperature of the surface gradually increases. This is
called greenhouse effect. This effect is proportional to amount of CO, in air. Trapping of
heat or warming is greater with increase of CO,. This phenomenon due to increased
warming is also called global warming.

The natural process
of heat going jut. |
! -

L
-
BN
'

The increased concentration of
CO, due to human activities
results in trapping of heat

causes green house effect.

(b)

Figure: Greenhouse Effect
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Q.1

Ans:

Q.2

JAYRINE

Effects of Global Warming:
(GRW 2014, DGK 2017, MTN 2016 G-I1, BWP 2016 G-1.4;DGK 2025 -5

The effect of global warming are as foIIows B

(i) Rising of Temperature: ' ;
Accumulation of carbon dicxide in a ris-resuiting, it indreas.ng atmesphieric temperature
about 0.05 °C every year. - -

(i) Weatter, Chanaes: \
It is causirg niajor ctawgm in Weat'ne" “**ems Extreme weather events are occurring

more CC m 1% orl ! atc ir tens 21y tharn prewously

It .wltc QHL ers and Snow caps that are increasing flood risks and intense tropical
clrelones.

(iv) Rise of Sea Level:

Sea-level is rising due to which low lying areas are liable to be submerged, turning
previously populated areas no longer habitable.

Melting of
. glaciers &
Icebergs

Effects of
global
warming

Rising
of Sea
levels

Flooding of
low-lying
coastal areas

Sea defences
breached

Previously
populated areas
no longer
habitable

Figure: Effects of Global Warming
14.3 POLLUTANTS

SHORT QUESTIONS

CO. is the life gas for plants and animals. Comment it. (Knowledge Bas2)
(Interestlnm tor"\at on Fo L2 5)'

CO, AS LIFE GAS :
CO, is the life gas for plants as Wel'-as for the hu hl'mqt Lemna anj qmmal; A
Comments: '
CO, absorbs infrared radtattora simittid b 1‘t= t"‘t‘th A thuugh (02 is negligible as
compared T0|N, and, Gy, yet its Feay retalr.!na ‘Gapagity is tremendous. Without COo, life
on earta=iouldinay @ b=en rpassi -

What are ,atcwl vtic "on\, erters? (Knowledge Base+Application Base)
(Do you know Pg. # 124)

Ui ' CATALYTIC CONVERTERS

Definition:

“An instrument which is used to convert harmful gases (CO, NOx hydrocarbons etc)
present in automobile exhaust into harmless substances (CO,, N, and H,0), in the
presence of some catalyst like Pd, Cd etc is called catalytic converter”.
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Q.3
Ans:

Q4
Ans:

Q5
Ans:

Q.6

Ans:

Q.7

Ans: _

W B | |

Importance: .
Converters should be used in automobile exhaust so that they convert.€S-to CSy,und, !
oxides of nitrogen NOy to N, before it enters in air. Catalytlr‘ COTVErtE s 2 e atta4r1en (£
automobile exhausts. i

Describe working of cate:y iC coln *rtPa S. (A'D-Ol[CotIC r, Bas =) (Do you know Pg. # 124)

When Aot yJayes gass t 10[{41 the cor vensrq S mful poIIutants are converted to harmless
substantes. \ -
Exainplas) |
| »e ~Carkiori monoxide is oxidized to carbon dioxide.
e Unburnt hydrocarbons are oxidized to carbon dioxide and water, while oxides of
nitrogen are reduced to nltrogen

ey \'\\/7\'\ Exhaust gases
GREE z converted into
CO,, N, Water

Figure: Catalytic Converter Used in Automobile Vehicle

What are effects of SO,? (Knowledge Base) (RWP 2017)
Answer Given on Page # 263
Define global warming? (Knowledge Base) (RWP 2016 G-11)

GLOBAL WARMING
Definition:
“The increase in average temperature of earth’s atmosphere and oceanic temperature due to
green house effect (resulting especially due to pollution) is called global warming”.
Effects of Global Warming:
Rising of temperature
Weather changes
Melting of glaciers and snow caps
e Rise of sea level
What are life gases for plants and animals? (Knowledge Base) — 1
(Intefe_z'gtinq :-,‘,gt_i'tr?]‘ét{_on R L5) )
LIFE GAGES NN [ o \oo—
e COgis the life gas for plan.q L sed for ph 'JtOS) ntwsn T
° Oz is, for the resplra |01 .)f n n cn lremg» andfanm ﬁ" \
How C Oz is ire3y *Dn§| fa eV|s rce GF. I|f=* oh earth? (Knowledge Base)
VoL (Interesting Information Pg. # 125)

ROLE OF CO,

-:'\t;b-"o__is prﬂSlble for existance of life on earth. It absorbes infrared radiations emitted by

the Earth. Although CO, is negligible as compared to N, and O, yet its heat retaining
capacity is tremendous. Without CO,, life on Earth would have been impossible.
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10.

11.

12.

13.

14.

14.3 POLLUTANTS

MULTIPLE CHOICE QUESTIONS e
A group of gases that maintains the temperature of atviosp! IC‘I’(: 's1 (KB

(A) Carbon dioxide and water vapguis . (B Mitrogen end carieon Jityids
(C) Oxygen and water vappurs - (D' I\itmg 20 dNc, 0Xycern
Which ong-is primary.nol! ulant) KE) |
(A) HMO;; {2y CH4
(C)Os ¢ ' (D) H2SO,4
Whizh gne nf the follow! *‘g ISa greenhouse effect? (K.B)
(A Ihcreasiroat: siosphere temperature (B) Both Aand C
{501 Cxeasing flood risks (D) None of these
I—ormula of nitrogen dioxide is: (K.B)
(A) H,SO, (B) NO;
(C) HNOs (D) NO
Infrared radiations emitted by the Earth are absorbed by: (K.B)
(A) CO; and H,0O (B) N, and O,
(C) COzand N, (D) Oz and CO,
Cause of global warming is: (K.B) (LHR 2014, GRW 2014, MTN 2017)
(A) CO; (B) SO;
(C) NO, (D) SOs
The harmful substances present in air are called: (K.B)
(A) Air pollutants (B) Ozone
(C) Carbondioxide (D) Water
Which is not a primary pollutant? (K.B)
(A) SO3 (B) CO;
(C) CHy (D) Os
Which is not a secondary pollutant? (K.B)
(A) H,SO, (B) HNO;
(C) PAN (D) NH;
When wood burns in limited supply of oxygen which gas is produced? (K.B)
(A) CO, (B) CO
(C) SO, (D) SOs
PAN is the abbreviation of: (K.B)
(A) Perhydroxy acetyle nitrate (B) Polyhydroxy acetyle nitrite
(C) Polyalkyl nitrate (D) Perhydroxyle acetyle nitrite | 1
Which pollutant is not found in car exhaust gases? (K. B) T N (LHRT2)14),
(A) CO .rB)Os NN o N
(C) NO, ('3‘, C ' IR R
Which gasisinert? (K.B) 7\ = /. VLY T (GRW 2014, LHR 2016)
(A)O, . RYFAR' (B) c L
(C) Nz I N T A /") Oz
Photosy mhew prccess ._pr_odu_&es\:(.‘{..S)' (GRW 2015)
(A) Starzhi | 4L (B) Cellulose

. ((\CUCI’)St | (D) Glucose

' Dar'bion Ironoxide gas is harmful to us because: (K.B) (DGK 2016 G-1)

(A) It paralysis the lungs

(B) It damages lung tissues

(C) It reduces oxygen carrying ability of hemoglobin
(D) It makes the blood coagulate
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Ans:

Ans:

Ans:

Ans:

Vi.

ANt

14.2 TEST YOURSELF .
What do you mean by an air pollutant? (Knowledge Base)  (BWR-2516 G-I, SGi>-2017)
AIR POLLUTANT -
“The harmful substances present in-air are caller* air pallutants ™

Examples:
L4 H2804
e (HNO,
o Sy
= €O ¢tc)

Nasne thiret isTimary air pollutants. (Knowledge Base)
] THREE PRIMARY AIR POLLUTANTS
Following are the names of three primary air pollutants:
e Sulphurdioxide : SO,
e Sulphur trioxide : SO3
e Carbon monoxide : CO etc.

Identify as primary or secondary air pollutants. SO,, CH,, HNO3, NH3, H,SO4, Os.
(Knowledge Base)

IDENTIFICATION OF AIR POLLUTANT
The primary and secondary air pollutants are as follows:

Primary Pollutants Secondary Pollutants
NH; HNO3
CH,4 H,SO,4
SO, O3

Why CO; is called a greenhouse gas? (Knowledge Base)
(LHR 2013, DGK 2016 G-1, GRW 2017)

CO, AS A GREENHOUSE GAS
Carbon dioxide is called as a greenhouse gas because it acts like a glass wall of green
house.
Mechanism: _
It allows UV radiations to pass through it but does not allow the IR radiations ts-17/as3,
through it. As concentration of CO, increases, less heat_is_!Sst, f’om ke durf, l(e Se
average temperature of earth’s surface g Ad! 1allv FicrGases 'thls is fod lch gideh Tiouse
effect. w, - VUL _
Why the flood risks are inci easiy 19 (' <riov 'Iei 1e Dase) ' Lt (SWL 2016 G-I1)

T UHCREASING FEQODRISKS
Flood risis art: Incs easing btcau .E Giana: Warming is melting the glaciers and snow caps.
Comment, bur! 1|Hg in oneh‘dir is preferred. (Knowledge Base)
“"BURNING IN OPEN AIR IS PREFERRED

ﬁ,n..mg in open air is preferred because in open air, burning produces CO, gas which is
not poisonous and becomes part of atmosphere where as in closed places, CO is produced
due to limited supply of oxygen, CO is poisonous gas and can be fatal.
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vii.  How sulphur containing compounds are emitted naturally? (Knowledge Base)
Ans: EMISSION OF SULPHUR MPOUND
Sulphur containing compounds are emitted naturally in the follemnq vmjs
e Bacterial decay of organic matter
¢ Volcanic gases
e Forest fires
viii.  How combustion ef£5ssil Tiagls in intérnal comhustion engine produces oxides of nitrogen?
AR ' (Knowledge Base)
Ans: VL COMBUSTION OF FOSSIL FUELS
(Carustion oi fossil fuels in internal combustion engines, in thermal power stations and
tzclories where huge amount of coal is burnt, NO is formed by the direct combination of
nitrogen and oxygen. NO combines with O, to form NO..

+0,,,——2NO

2(9) 2(g) @

2NO+0,—2NO,

ROLE OF GOVERNMENT TO CONTROL POLLUTION
LONG QUESTIONS

Q.1  What s the role of government to control pollution? (Application Base)
(Science, Technology and Society Book Pg. # 127)
Ans: ROLE OF GOVERNMENT TO CONTROL POLLUTION
Causing air pollution through auto exhaust is almost the most common air polluting act
which an average citizen commits daily for hours without considering its consequences.
One is poisoning the air, creating a big problem that has local, regional and global effects.
Responsibility of Government:
Government should do short term as well as long term planning to preserve the natural
world. Because without a healthy natural environment, there will be no healthy human,
plant, or animal.
Quality of Fuel:
Quality of fuel must be improved by adding anti-knocking agents in fuels. At the same
time, automobiles combustion engines must be efficient so that they should burn the fuel
completely. No unburned hydrocarbon molecules (fuel) should come out of the exhaust
So government must guide the people to use converters in auto exhausts
(i) Alternative Fuels: . - .
Fossil fuels produce a number of air pgilitants hacAtse 0‘ Amfuur.ef Jnd u,m Iex'
molecule and nature of hydmcarbc ns) - -

Examples: \
Goversiment shnul.l p*omoze *he Usg, ot n‘tema*w fuels such as:
< WMetharal () || ™
(thdl]Oi B
o Sioicicsel”

' )\Lv L EAUES:
e These fuels are less polluting than hydrocarbons fuel, as their molecules are
simple, and burn completely in the engine.

e Their burning produces less carbon monoxide, soot and other pollutants.
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-zm:m ERNMENT

Q.1

[Nz

Q.2

Ans:

(i1) Bettery Powdered Electric Vehicles:

The government must plan to avoid using carbon dioxide producino-fue!s as it-is &
greenhouse gas. It should go to battery- powered electric vehicles: &

(iii) Efficient Transport: - ' ;
Government should provigie\ efficiest transoort, ir; the' kig) cities, so/that people should
avoid using-their own vehitles. ' '

>¥ ONTROL POLLUTION

SHORT QUESTIONS
I{owv/car) weiin |prove the quality of fuel? (Knowledge+Application Base)
TO IMPROVE THE QUALITY OF FUEL
Quality of fuel must be improved by adding anti-knocking agents in fuels. At the same
time, automobiles combustion engines must be efficient so that they should burn the fuel
completely. No unburned hydrocarbon molecules (fuel) should come out of the exhaust.
So government must guide the people to use converters in auto exhausts.
What are alternative fuels? Give their advantages. (Knowledge+Application Base)
ALTERNATIVE FUELS

The fuels produced by human other than fossil fuels are called alternative fuels.
Examples:

e Methanol

e ethanol

e Bio-diesel
Advantages:

e These fuels are less polluting than hydrocarbons fuel, as their molecules are

simple, and burn completely in the engine.
e Their burning produces less carbon monoxide and other pollutants.

MULTIPLE CHOICE QUESTIONS

The government must plan to avoid using the fuels which produce greenhouse gas
called: (K.B+A.B)

(A) CO, (B) CO
(C)NO (D) NO; (T
No unburned molecules /fuel) should, -t e ')ut o thg exranist:
(K.B+A.B) . Ay ™
(A) Hydrocarbon \ T (E‘}' E'hé‘nc-l' ' '
(C)Oy - W/ \ \D\ Ny
Whichi ‘wels ale Ic:s pollut ng *-"h\cm hyai uuarbon fuel? (K.B+A.B)
(A) Ethangli 4 B (B) Methanol
: (& ) klio- die! el (D) All of these
“Quality o fuel must be improved by adding: (K.B+A.B)
(A) Water (B) Hydrocarbon
(C) Acid (D) Anti-knocking agents
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14.4 ACID RAIN AND ITS EFFECTS .

Q.1

Ans:

LONG QUESTION

S L (e
Explain how rain water is acidic and whatare the effeeis of acid/c rain?
1,1 nn\V\,leUgc+U aarstainding Base)

How rain water is acidic? . _
R
Define-acid rain. How 1t firras and whatare its-cfiects? (Ex-Q.6) (LHR 2014, 15)

ACID KAIN
Deflnltnr.
“A fiin hal /NG, Q LH-ower than that of normal rain water due to the presence of H,SO,4
! | a5 s called acid rain .

rormation of Acid Rain:
Burning of fossil fuels produces oxides of sulphur and nitrogen in air. Rain water converts
SO, into H,SO,4 and NOy to HNO, and HNOs.

H,0+SO,——H,SO,

NO, + H,O0——>HNO, + HNO,
Normal Rain Water: Normal rain water is weakly acidic because it consists of dissolved
CO, of the air. Its pH is about 5.6 to 6.
Acid Rain Water:
Rain water on dissolving air pollutants (acids) becomes more acidic and its pH reduces to 4.
Thus, acid rain is formed on dissolving acidic air pollutants such as sulphur dioxide and nitrogen

dioxide by rain water. These oxides dissolve in rain water and damage soil, animals and aquatic
life.

H,0+S0,—»H,SO0,
H,0 +CO, —>H,CO,
NO, +H,0——>HNO, + HNO,

/0 7-(\\ The pollutant Eschs\ TN
/f: i:’:ighgl(i::sj:;rlzfn%uel long dlslancca\\(/ H.S0,HNO, -+
{ exhauslhof aulomobzle They react with \‘; are present in the

Y and industril water to form / \ clouds.
A

acids. ~
unm
\ ] ) .
LIV VR ]
(r M\ Theaudsdlssol\c R
inrainwater& 0% . 5 e 0

. . I
fall asacid rain. , -
s

fueidvager atd nhozsbhalls
.0 110 the lake.

A ./%U@—&A
The acidity and the metal salts
in the lake increase, as
arcsult fish die.

Figure: Acid Rain Formation And Its Effects
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Effects of Acid Rain: (SWL 2016 G-I, MTN 2016 G-1l, DGK 2016 G-1)
The effects of acid rain are as follows: - :
(i) Leaching of Soil:

Acid rain on soil and rocks leacites hea! vy nietals ;AI Hg, P, Cr, etcy™with it and
discharges these metals in(d rivers i lakes, \

Effect g2 Himans:

T o O

This weier is jieed Oy humer, b'-‘mq~ for drinking purpose. These metals accumulate in
human Liodly, tc toxiclevel -

_ fzfiect on Aguatic Life:
J | %] Aquatic life present in lakes also suffers because of high concentration of these metals.
Especially high concentration of aluminum metal clogs the fish gills. It causes
suffocation and ultimate death of fish.

(i) Effect on Marble and Limestone of Buildings:

Acid rain attacks the calcium carbonate present in the marble and limestone of buildings
and monuments. Thus, these buildings are getting dull and eroded day by day.

(iii) Increase in Acidity of Soil:

Acid rain increases the acidity of the soil. Many crops and plants cannot grow properly in
such soil. It also increases the toxic metals in the soil that poison the vegetation. Even old
trees are being affected due to acidity of soil. Their growth is retarded. They get dry and
die.

(iv) Effect on Growth of Plants:

Acid rain directly damages the leaves of trees and plants, thus limiting their growth.
Depending upon the severity of the damage, plants growth can be hampered. Plants
ability to bear cold or diseases reduces and ultimately die.

1%,

R4 WWrat fe e a..i by aC|d rain? (Knowledge Base)

HE D N ACID RAIN

" Definition:

“A rain having a pH lower than that of natural rain due to the presence of H,SO, and
HNO; is called acid rain ™.
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Q.2

Ans:

Formation:
Burning of fossil fuels produces oxides of sulphur and nitrogen in air. Rain-water conyefis
SO, into H,SO,4 and NOy to HNO, and HNOs. s

How does aluminium harm the fish? (Know!edge Bas#) (I~‘WP.0.1 7)
HARM OF AL JMMMIUNM TO TH: FISH

High concentration of aluninium-iziatal . Icg< f| g II, It auses-sufiocation and ultimately
death of-fisn. :

_“‘ - CH-R IN AND ITS EFFECTS

- LTIPLE CHOICE QUESTIONS
V/h.t,h one is heavy metal? (K.B)

(A) Na (B) Hg

(C) K (D) Both Aand C
Buildings are being damaged by acid rain because it attacks: (K.B) (SWL 2017)
(A) CaSOq (B) Ca(NOs3),

(C) CaCOs (D) CaC,04

pH of normal rain water is: (K.B)

(A)5.6t06 (B)6to7

(©)8 (D)9

pH of acid rain is: (K.B)

(A7 (B) 5

(C)6 (D) 4

Acid rain attacks on: (K.B)

(A) CaCOs (B) K,CO3

(C) Na,CO3 (D) HNO3

14.3 TEST YOURSELF

Ans:

Ans:

Ang:

How acid rain is produced? (Knowledge Base) (GRW 2013, SWL 2016 G-I, 17, SGD 2017)
PRODUCTION OF ACID RAIN

Definition:

“Acid rain means the presence of excessive acids in rain waters .

Production:

This rain is produced when normal rain water dissolves oxides of sulphur and mtrogen in_ =1

air. The rain water converts SO, into HZSO4, NOXx into HN02 and HI\“ .

Why acid rain damages bwldmo:.’f (Knon rled 4e B. 1se) .' ' _(GRV\ 2(;14., i:b]j 2016 G-11)

Acid rain m 1cks thP_ caicium wardohatz praseny i f“e marble and limestone of buildings
and moeanerits. Thus| these, bui"d\mﬂs regetting dull and eroded day by day.
How aquc.tw u fie is 1f1 a(tel vy acid rain? (Knowledge Base)

EFEECTS OF ACID RAIN
Ac;d rain on son and rocks dissolves heavy metals (Al, Hg, Pb, Cr, etc.) with it and
discharges these metals into rivers and lakes. The high concentration of these metals,
especially high concentration of aluminium metal clogs the fish gills. It causes
suffocation and ultimately death of fish.
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iv.

Ans:

Why plants are dying day by day? Comment. (Knowledge Base)
OR .
How acid rain affect the trees and plants’? _ - [T (GF Y 2017

Acid rain directly damag(nc the Ikaves nfitrees dni plants,| thuslinitisg their growth.
Depending upon the severily gi7ine, damage, Hlents frovith:~Can ke hampered. Plants
capability 7o hear cold-Uidiseases reduces Wd Ultimaiery die.

-1\11111‘1

J |. ':’1

Ans:

LONG QUESTION

\\1) What is ozone layer? Explain the functions of ozone layer in stratosphere.

(Knowledge Base+Understanding Base)
(b) How ozone layer is depleted and what are the effects of ozone depletion?

(GRW 2014)

(a) OZONE LAYER
Definition:
“The region of stratosphere (25-30 kilometers away from the earth surface) in which
there is maximum concentration of ozone is called ozone layer.”
Ozone:
“An allotropic form of oxygen consisting of tri-atomic molecules is called ozone .
Formation of Ozone in Atmosphere:
It is formed in atmosphere by the association of an oxygen atom with an oxygen
molecule in the mid of stratosphere.

Oy9* Oy >Oy

Maximum Concentration of Ozone (Ozone Layer): (MTN 2017)

Ozone is present throughout the atmosphere. But its maximum concentration called

ozone layer lies in stratosphere region about 25 to 30 km away from the Earth's surface.
FUNCTIONS OF OZONE LAYER

Ozone layer surrounds the globe and protects Earth like a shield from harmful ultraviolet

radiations of sunlight. Otherwise, ultraviolet radiations would cause skin cancer. Thus

ozone layer in stratosphere is beneficial for life on the Earth.

y | & | - Y
Ultraviolet radiations 3 I _

absorbed by ozone layas-, W ( a
| T { Djppletprof oijoneilaye] - -
i by chlotat!jorolzartions |

Oidie Lﬂyer

o ’0:.\6'”.-";;,. Ly
e s \\

Figure: (a) Ozone Layer (b) Depleti_on of Ozone Layer
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Maintenance of Balance of Ozone Concentration:

Under normal conditions ozone concentration in stratosphere remains-iiearly censtant,
through a series of complex atmospheric reactions. Two rear‘nc..a that| r’i*.dl" wain apalance
in ozone concentrations are as follows: - -

Oy ¥ O =7y | | [flrmatiorl) |
CM —\— '—>~')2(1.) +04 faecomposition)

Follawiig aie "-'\}ay in \vh.bn ozone is belng depleted:

fi, Soler-Radiations:

'The ozone molecule absorbs solar radiations and dissociates readily, i.e., self dissociation
of ozone takes place.

(if) Chlorofluorocarbons:

Chlorofluorocarbons (CFCs) (used as refrigerants in air conditioners and refrigerators) are
major cause of depletion of ozone layer. These compounds leak in one way or other escape
and diffuse to stratosphere. These ultraviolet radiations break the C-Cl bond in CFCs and
generate chlorine free radicals as:

crcl,—YY s crcl,+Cl

These free radicals are very reactive. They react with ozone to form oxygen.

0. +Cl — 0. + OCl

3(g) 2(9)

oCl ———0O + Cl
O+0—— 0y,

A single chlorine free radical released by the decomposition of CFCs is capable of
destroying upto many lacs of ozone molecules.

Ozone Hole:
“The region in which ozone layer depletes is called ozone hole .
Signs of Ozone Depletion:

Signs of ozone depletion were first noticed-pver Antarctica in 19?1-)5 Qm,Ml P00, ul.)luc
depletion have also been recorded Jv"l’ the 'Ar :*u, N ™

e\ A (GRWZOlG DGK 2016, MTN 2016 G-11)

i
Even miot pr)b ems| oF cz;)n= '1\h ghon can have major effects. The major effects of
ozone dgpigiionare as_Lo Uows?

(i}, \Skin Caticer:

Sepletion of ozone enables ultraviolet radiations of Sun to reach to the Earth that can
cause skin cancer to human beings and other animals.

(ii) Infectious Diseases:
Decreased ozone layer will increase infectious diseases like malaria.
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Q.2

Ang:

(iii)Disruption of Food Chain:

It can change the life cycle of plants disrupting the food chain.

(iv)Climatic Change:

It can change the wind patterns;” "esultng i climatic! changies c” ovpa the World

Especially, Asia and Pacific, will, e\ thie imost ‘affected repiong, facing climate-induced

migratisa Dt'people crisis: ' :

What 1s=eirieraien? De~c,r|bt |ts Ak Jantages and disadvantages. (Application Base)
} (Science, Technology and Society Pg. #131)

1%,

[y . INCINERATION
Iefinition:
“Incineration is a waste treatment process that involves the burning of solid waste at
high temperatures between 650°C to 1100°C in incinerators ”.

ADVANTAGES
Incinerators reduce the solid mass of the original waste by 80-85% and convert the waste
materials into ash, flue gas and heat.

DISADVANTAGES

Although, the volume of solid waste is reduced effectively by incineration, it produces
highly poisonous gases and toxic ash. The flue gas includes, dioxins, furans, sulphur
dioxide, carbon dioxide, carbon monoxide, hydrochloric acid and a large amount of
particulate matter.

14.5 OZONE DEPLETION AND ITS EFFECTS
SHORT QUESTIONS

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

-

Q.4

Ans:

What is incineration? (Application Base)  (Science, Technology and Society Book Pg. #131)
(SWL 2016 G-1)
Answer given above
What are disadvantages of incineration? (Knowledge Base)
(Science, Technology and Society Book Pg. # 131)(GRW 2014)
Answer given above

Write composition of flue gas produced during incineration of waste material.

(Knowledge Base) (Science, Technology and Society bwok Pd Al 1)
COMPOSITION OF FLUE GAS v L b
The flue gas includes: - AN (=0
e Dioxins | A ' ' -
e Furans RYFAR!
° SIHDth r‘e-ux:dn - (P
o Cérhoh 1ILX de, ! \ \ )

F Galbon iohoxitle -

3 '| v el A ~senloric acid

* Large amount of particulate matter
Define ozone and ozone layer. (Knowledge Base) (MTN 2016 G-I1)
Answer given on Page# 275
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MULTIPLE CHOICE QUESTIONS

Ozone is beneficial for us as it absorbs: (K.B)

1%,

(A) Infra radiations ~—+B) Ultra viglet ra,lahr Ing
(C) Chlorofluorocarbons ' - (D0 Adr peltutants
Decreased ozone layer will incresseinifectiovs diseasa like:\(K.B) |
(A) Feyer | |\, B} Crsiera

(C) Maziie _ = " (D) Headache

Ozone i an allotropic fern of: (K.B)

(A3 Carhon! - (B) Oxygen

fC) Sulphur (D) Chlorine

The region in which ozone layer depletes is called: (K.B)

(A) Ozone wall (B) Ozone hole

(C) Ozone deficiency (D) Ozone downfall

It destroys ozone molecules: (K.B)

(A) Chlorocarbons (B) Trichlorocarbons

(C) CFCs (D) PAN

A strange bitter smell noticed near photocopier machine is of: (K.B) (DGK 2016 G-I1)
(A) H2S (B) SO,

(C) Os (D) Oz

14.4 TEST YOURSELF

Ans:

Ans:

Justify, ozone is beneficial for human kinds. (Understanding Base)(GRW 2015, FSD 2017)
BENEFITS OF OZONE

It protects from harmful ultraviolet radiations of sun. It protect us from skin cancer.

Why ozone is depleting in atmosphere? (Knowledge Base)
OZONE DEPLETION

Following are ways in which ozone is being depleted:

(i) Solar_Radiations: The ozone molecule absorbs solar radiations and dissociate
readily, i.e., self dissociation of ozone takes place.

(if) Chlorofluorocarbons: Chlorofluorocarbons (CFCs) (used as refrigerants in air
conditioners and refrigerators) are major cause of depletion of ozone_layer. These- | ¢
compounds leak in one way or other escape and diffuse to stratosptiejz. hes,e ultravip! et'
radiations break the C-Cl bond i in CFCs and generate chignng, t {ree,lag |ra| '

N |

arcl, BV sopdr il | .
These free radicals are very rea;tive TiHey, react witii azoie to forn-oxygen.
FARTw P"\——)Oz(g)+OC|

OCI —>O+CI
0+0———0,,
A single chlorine free radical released by the decomposition of CFCs is capable of
destroying upto many lacs of ozone molecules.
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Ans:

What do you mean by ozone hole? Where was it noticed first? (Knowledge Base)
(GRW 2017 -7513-2016 G=it 17
OZONE HOLE AN e
“The region in which ozone layer isGepleted I calléd nsore hole™
Signs of Ozone Depletion; ) ) :
Signs T 0ztne. depletion, were first \noticed over Antarctica in 1980s. Since, 1990s
depleticihave alsphekn re?or('ed ower-the Arctic, as well.
Whegre the Gzcrie iayer isTound? (Knowledge Base)
' ' (FSD 2016 G-I, SGD 2016 G-11, SWL 2016 G-11, MTN 2017)
OCCURRENCE OF OZONE LAYER
Ozone layer lies in stratosphere region from 25-30 km from earth’s surface.

Q.1 What is meant by filtration? Describe process for filtration of
suspended impurities.

Ans: FILTRATION

“Filtration is separation of insoluble solid particles (sand, clay, dust or
precipitates) from a liquid.”
It is carried out by filtering a mixture.

FILTRATION OF SUSPENDED IMPURITIES
Filtration is separation of insoluble solid particles (sand, clay, dust or
precipitates from a liquid. It is carried out by filtering a mixture. A filter
paper is first folded half way, then another fold is made, so that a filter
paper gets four folds. This folded filter paper is placed in a filter funnel in
such a way that on one side are three layers and on the other side is one
layer as shown in figure. The mixture (sand in water or chalk in water) is
poured into the filter paper as shown in figure.

"
- i
Residue — .~ - - :
By y | _l'-urm::*—.——
..-" J .\,_. \\\ '/V ..'\-\. \ ] i - = -
W )\’.¢.~.—-— riiter paper
Furnel-——+7 :
' '_'F Filtrate passes through the filter paper and is collected in a conical flask.

The solid particles (residue) deposit on the filter paper. It is then dried.
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Concept Diagram _
(;:!1

Atmosphere
N, 78%, O, 21%
Ar 0.93%,
CO, 0.03%
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¢« combustion of
fossil fuels
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S )
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b

* combustion of

el 11
—a \__‘.....
|

C mav.y et/ lia

. oxides of sulphur fossil fuels P I [afedxio @ =
l S0, & SO, ° volciinig erunt |om. IR ] W human as
E L fo'an ﬂ9> _ '_ ANEPAN [ | well as
\ _: --HC.F-" L \ . aquatic life.
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W |_ omd'“ of mitrogen fossil fuels in p
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ANSWER KEY

MULTIPLE CHOICE QUESTIQ)]
RDDUCTION
B

C
B

14.1 COMPOSITION OF ATMOSPHERE
14.2 LAYERS OF ATMOSPHERE

&

A |
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ROLE OF GOVERNMENT TO CONTROL POLLISLIQNES

14.4 ACID RAIN AND ITS EFFECTS

> 0O >» | O

14.5 OZONE DEPLETION AND ITS EFFECTS

EXERG

Mmmum JESFONS]

About'99% atardspnzie'y inass lies within: (7. B)
| L (MR 2013, FSD 2016 G-1&I1, 2017 G-11, DGK 2017, SWL 2017)

(a) 29 kilomnatre | |1 (b) 35 kilometres
el kiipnbetres™ (d) 11 kilometres
) epending upon temperature variation, atmosphere is divided into how many regions?
K.B
(GRW 2013, BWP 2016 G-11, MTN 2016 G-II, SGD 2017, FSD 2({17 G)-I)
(a)One (b) Two
(c) Four (d) Three
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3.

10.

11.

12.

13,

14.

Just above the Earth’s surface is: (K.B) (LHR 2014, SWL 2016 G-1I, MTN 2017, RWP 2017) __.

(a) Mesosphere (b) Stratosphere

(c) Thermosphere _-{d) Troposbheie~, b

A group of gases that maintains wemper:I ure o, a*rr ospherelis: /K. B,

(a) Carbon dioxide and wareriva prJLrs (b‘ Nit roqen ar'd ‘carbon-dioxide
(c) Ox /gﬂ anc-vater ¥ ’lpUL s | ,' {ay’'Nitrogen and oxygen

The Eartl:; atmcsp hert ig m&tmg hotter because of: (K.B)

(;a; r crea.sng cnacentration of CO (b) Increasing concentration of CO,
{.r,) i.'lcreaéing concentration of O (d) Increasing concentration of SO,
Which one of the following is not a Greenhouse Effect? (K.B)

(@) Increasing atmospheric temperature (b) Increasing food chains

(c) Increasing flood risks (d) Increasing sea-level

Normally rain water is weakly acidic because of: (K.B)
(LHR 2015, SGD 2016 G-11, MTN 2016 G-I, GRW 2017)

(@) SO gas (b) CO; gas

(c) SO, gas (d) NO; gas

Buildings are being damaged by acid rain because it attacks: (K.B) (SWL 2017)
(a) Calcium sulphate (b) Calcium nitrate

(c) Calcium carbonate (d) Calcium oxalate

Acid rain affects the aquatic life by cloging fish gills because of: (K.B)
(SGD 2016 G-11, RWP 2016 G-1)

(a) Lead metal (b) Chromium metal

(c) Mercury metal (d) Aluminium metal

Ozone is beneficial for us as it: (K.B)

(a) Absorbs infrared radiations (b) Absorbs ultraviolet radiations
(c) Absorbs chloroflourocarbons (d) Absorbs air puII_utan_fs,H-'

Which one of the following is not an air psilutant? (kK.5)
(a) Nitrogen - L (75 Carbon rnon )x de

(c) Nitrogen dioxide Vo () Okone _
Iron and siezl structu;‘e: are, jamugcd (o} (KB~ ' (GRW 2014, LHR 2014)
(@) Cal hain monox'de | ™ \ ] ~(b) Sulphur dioxide
(c) Metharie, || |\ L L T (d) Carbon dioxide
— e red radiations emltted by the Earth are absorbed by: (K.B)
{83 CCaid H,0 (b) Nand O,
(c) COz and N, (d) 0, and CO,
Global warming causes rising of the sea level. The cause of global warming is: (K.B)
(a) CO;, gas (b) SO, gas
(c) NOx gases (d) O3 gas

CHEMISTRY-10 283



Chapter-14 Environmental Chemistry — | the Atmosphere

15.

16.

17.

19.

20.

Which gas protects the Earth's surface from ultraviolet radiations? (K.B)
(LHR 2014, BWP 2017. RWR-2217, SGP-203.7)

(a) CO, (b) CO _ -

(©) N2 . ) Os N :

Effects of ozone depletion-are foilavving-cxeept the ong: (AL b)) (GRW 2014)
(a) Increases infectious dispases (b} Inereashe crops pradiction

(c) Caritauise, skip-caricer - \\ ““(n).Cair cause climatic changes

Which Gi€ o1 these paliutants arerisi found in car exhaust fumes? (K.B)

@GO (b) O3

(QVINOz | L (d) SO,

The process by which atmospheric nitrogen is turned into nitrates in the soil is called:
(K.B)

(a) Nitration (b) Oxidation

(c) Fixing (d) Reduction

Global warming is because of: (K.B)

(a) Absorption of infrared radiations emitted by the Earth's surface
(b) Absorption of infrared radiations coming from the Sun

(c) Absorption of ultraviolet radiation coming from the Sun

(d) Emission of ultraviolet radiation from the Earth's surface
Carbonmonoxide is harmful to us because: (K.B)

(@) It paralyses

(b) It damages lung tissues

(c) It reduces oxygen carrying ability of haemoglobin

(d) It makes the blood coagulate

ANSWER KEY

1 6 11 B 16
2712 17

3Kl & K13 BN 18
4N o Kl 14 Bl 19
5 I 10 BN 15 [E0 20
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Ans:

Ang:

Ans:

EXERCISE SHORT QUESTIONS

Explain the phenomenon of decreasing temperature in troposphers;
(n.h’)Vl Je d;fe uzme, (LHP 2

DECREASHIG OF TEMPERATURE!

In troposphere the conceriration Gf0ases lCO ana, water vapmuru) decreases gradually

with the increase of altitud, serresponlingly tmpeiatiire-also decre zases at a rate 6k per

kilometer, This-is4ie raqier, where all \_\natne“ sccurs and air crafts fly in this region.

Differefitiate betiveer, primary and'secondary air pollutants. (Understanding Base)
AL (LHR 2013, RWP 2016 G-I, MTN 2016 G-l1, SWL 2017)

DIFFERENTIATION
. "he_diiferences between primary pollutants and secondary pollutants are as follows:

Primary Pollutants | Secondary Pollutants |
Definition
e Primary pollutants are those wastes | ¢ Secondary pollutants are produced by
and exhaust products driven out various  reactions of  primary
because of combustion of fossil fuels pollutants.
and organic matter.
Examples
e Oxides of sulphur (SO, & SO3) e Sulphuric acid
e Oxides of carbon (CO, COy,) e Carbonic acid
e Oxides of nitrogen (NOy) e Nitric acid
e Ozone, Peroxy acetyl nitrate etc.
State the major sources of CO and CO, emission. (Knowledge Base) (Ex-SQ. 3)

(GRW 2015, 16, MTN 2017, FSD 2016 G-I, DGK 2016 G-I1)

SOURCES OF OXIDES OF CARBON (CO, AND CO)
Sources of oxides of carbon (CO and CO,) are as follows:
(i) Volcanic Eruption:
These gases are emitted due to volcanic eruption.
(if) Decomposition of Organic Matter:
These gases are also emitted due to decomposition of organic matter.
(iii) Combustion of Fossil Fuels:
The major source for the emission of these gases is combustion of fossil fuels (coal,
petroleum and natural gas). Fossil fuels burnt in combustion engine 2% any tvne i
automobile, kiln of any industry, or open air fires emit COZ and.CO. " | )
(iv) Forest Fires and Burning of Wood: - [ | —
Forest fires and burning of wood aiso emit t‘cz ard ,O ES va| 1I|y W her abp’ly of
oxygen is limited, emissioi ¢f CC doininates.

CO, is respol 1s1ble for. uc;\tmg up atincspherz, how? (Anowledge+U11dersta11d111g Base)
ZAR o . \ " (LHR 2013, GRW 2013, 14, DGK 2016 G-11)

\ ! LLATINU UP OF ATMOSPHERE
Carlpn mmde |s Cc lled"as a greenhouse gas because it acts like a glass wall of green

I, "I“ SR,

)lechanism:

It allows UV radiations to pass through it but does not allow the IR radiations to pass through
it. As concentration of CO, increases, less heat is lost from the surface. So, average
temperature of Earth’s surface gradually increases. This is called green house effect.
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5.

Ans:

Ans:

Ans:

Ans:

Ans:

10.

Ans:

11.

e

CO is a hidden enemy, explain its action. (Understanding Base)
(LHR 2013, GRW 2013, 14, BWP 2017, FSP-2217, MTN-205.7)
CO AS AHIDDEN ENEMY AND ITS ACT'f-‘N = [
Hidden Enemy: Nl
CO is an air pollutant. It is a healththazard h*lng a hi¢ hI / ’OOISOnL Us-ga. be fig a colourless
and odourless. Its presence cannetua roficgEaeas;ly'ar) d iead! Iy
Action.anii Exffects 0f-C8 ' -
e “Yheniinhaied Jt it Cs Wi ith h=n og\umn most strongly than oxygen thus hindering
the cupply nfloxyger in-hody.
N E‘xp'osu.re toitfie higher concentration of CO causes headache and fatigue.
«/ “Fininaled for the longer time it results in breathing difficulties and ultimately death.
What threats are to human health due to SO, gas as air pollutant?
(Knowledge Base) (GRW 2014)

THREATS DUE TO SO,
SO, is a colorless gas having irritating smell. It has following threats to human health:
e Irritation
e Suffocation
e Severe respiratory problems to asthmatic patients
Which air pollutant is produced on anaerobic decomposition of organic matter?
(Knowledge Base) (LHR 2015)
AIR POLLUTANT FROM ANAEROBIC DECOMPOSITION
CHyg is an air pollutant produced on anaerobic decomposition of organic matter.
How acid rain increases the acidity of soil? (Knowledge Base)
(BWP 2016 G-I, 17, SGD 2016 G-11, RWP 2016 G-I, MTN 2016 G-II)
INCREASE IN ACIDITY OF 1L
Acid rain increases the acidity of the soil due to the presence of a number of acids like
H,SO,4, HNO3; and H,SOj3 present in it. These acids decrease the pH and increase the
acidity of soil.
Point out two serious effects of ozone depletion. (Knowledge Base)
(GRW 2014, LHR 2015, SWL 2016 G-11, MTN 2016 G-I, BWP 2016 G-1)
TWO SERIOUS EFFECTS OF OZONE DEPLETION
Two serious effects of ozone depletion are as follows:
Q) Decreased ozone layer will increase infectious diseases like malaria.
(i) It can change the life cycle of plants disrupting the food chain.
How ozone layer forms in stratosphere? (Knowledge Bas<) < - -
_(GRWR014, LHR-2015 R\WF, L'mc |§L|1 SWL 1016°G- 1)
_O_R""ALQN,Q_C‘;O_J ~ LAYER | _
Ozone Iayer forms in atmusphe g l'y *ke 1s: ouxtmn, 01 bn’ ox,gen alom with an oxygen
molectiie,in 1He mid.of st atospie ' -
}@

& '. (A1
| O +32(]) 5)

[ e

(exothermlc reaction)

Whg: the 75% (f the anm; ospherlc mass lies within the troposphere?

(Understanding Base) (LHR 2013, 15, GRW 2014)
- ATMOSPHERIC MASS IN TROPOSPHERE
About 75% of the atmospheric mass lies within the troposphere which extends 11
kilometers from earth surface and this is due to gravitational force of attraction of Earth.
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12.  How ozone layer is being depleted by chloroflourocarbon? (Knowledge Base)
(LHR 2013, SGD 2016 G-11, BWP.2%1i6 Gill, FSTr2617)

1%,

Ans: DEPLETION OF OZONE LAYER BY¥ CHC ,,_s .

Chlorofluorocarbons (CFCs) (used &s refrigeronts in alr fonditicners ang-refrigerators)
are major cause of deplet| niof czant fayer Tres» ¢corppounids-legk in one way or other
escape 2na Ciffuse_to-sirathsphere. These' uLtrov.ﬂlP* radiations break the C—CI bond in
CFCl3 :mj gensrate, chicrine fr a rcA calses

FL,I ———CFCl, +C|

RN ' 0. +Cl——0, +OCl

3(9) 2(g)
OCl——O+ClI
0+0 —>Oz(g)

A single chlorine free radical released by the decomposition of CFCs is capable of
destroying upto many lacs of ozone molecules.

Ozone Hole:
“The region in which ozone layer depletes is called ozone hole ”.

EXERCISE LONG QUESTIONS

Q.1  Write down the significance of atmospheric gases. (Knowledge Base) (SGD 2014)
Ans: IGNIFICANCE OF ATOMOSPHEREI ASE
Atmosphere:
“Atmosphere is the envelope of different gases around the Earth. It extends continuously
from the earth’s surface outwards without any boundary.”

Atmosphere Gases:

The percentage composition of atmosphere by volume is as follows:

Gas _ Y , -
’\iitroge_r._--f' A W7oy LY '
A L Oxen T T200e
S0 O T T g s 093
_ N, _ \ [=Carbon dioxide 0.03
A J'I' | I_é..q.lﬁ--flcance of Atmospheric Gases:

(i) Nitrogen:
78% of atmosphere is nitrogen. It is necessary for the safety of life on earth. It controls
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Q.2

Ans:
Q.3

Ans:

Q4
Ans:
Q.5
Ans:
Q6 _

A

9.7

the fire and combustion processes, otherwise all the things around us could burn with a
single flame. 2
(ii) Oxygen: ) i
Oxygen is a life gas fo/ animals-—~Arimals' akz in' ¢xygen \durirg resbiration. It is

1%,

necessay 101 burningurugess.

i ocz:\ | 1 ()L

Tre 20, f(\im_.i‘ A iaycr around the Earth like an envelope. It allows the heat rays of the
éJr.' 0 paés through it and reaches upto the earth. These rays are reflected from the Earth
surface and go back to upper atmosphere.

Normal concentration of CO, layer retains enough heat to keep the atmosphere warm. So,
normal concentration of CO, is necessary and beneficial for keeping the temperature
warm. Otherwise, the Earth would have been uninhabitable. The Earth’s average
temperature would be about —20°C, rather than presently average temperature 15°C.

It is a life gas for plants because they synthesize their food by using CO,

(iv) Ozone:

Ozone layer surrounds the globe and protects Earth like a shield from harmful ultraviolet
radiations of sunlight which can cause skin cancer.

Give the characteristics of troposphere. Why temperature increases upwards in this
sphere?

See LQ.3 (Topic 14.2)

What are the characteristics of stratosphere? Why temperature increases upwards
in this sphere?

See LQ.4 (Topic 14.2) _ L

CO; is necessary for plants but why its increasing co.qc_c;*-t'r_at‘ifj.;]_i's _al:-'lrlm_i.'"‘._ gipriiz
See LQ5 (Topic14.3) — \ [~

Why CO istponsiderec-a Fealth nazard?, ) |

|4, -

See SQTi’?:‘-’T‘hi-‘_iC 1‘4.3)- e \) \ -

Dafine 2cifl\rail. How'it Torms and what are its effects?

5Bl I (Topic 14.4)

Compounds of sulphur are air pollutants. Describe the sources of these compounds

along with their effects.
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Ans:

Q.8

Ans:

Q.9

Ans:.

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

Q.1
Ans:

See LQ. 3 (Topic 14.3)

Where does ozone layer lie in atmosphere? How it is depleting anefiow we cail-
prevent its depletion? - | | ..
See LQ.1 (Topic 14.5) |

Oxides-efniy rogen cause, girwe!luiion D° cribe-the sources of these
compot|n1 ' '

Gee|l Q.4 (Tnp.c 1.'1.3)

ADDITIONAL CONCEPTUAL QUESTIONS

What is a relationship between green house effect and carbondioxide?
Green house effect and carbondioxide are directly proportional to each other, Greater the
carbondioxide, more the green house effect. If the concentration of CO; in air increase,
less heat energy is lost from the surface of the Earth. Therefore, the average temperature
of the surface gradually increases.

Green house effect «« Amount of CO; in air.
How can we determine the severity of a pollutant?
Three factors determine the severity of a pollutant.
e Chemical nature of pollutant
e Concentration of pollutant.
e Persistence of pollutant.
Why normal rain water pH is 5.6-6?

NORMAL RAIN WATER

Normal rain water is weakly acidic because it consists of dissolved CO, of the air. Its pH
is about 5.6 to 6. When CO, dissolve with water it produces carbonic acid (H,CO3) which
itself is a weak acid therefore it reduces the pH of water from 7 to 5.6-6.
Why is the pH of acid rain is reduced to 4?

ACID RAIN WATER

Rain water on dissolving air pollutants (acids) becomes more acidic and its pH reduces to
4. Thus, acid rain is formed on dissolving acidic air pollutants such as sulphur dioxide .

and nitrogen dioxide by rain water. These oxides dissovlve in rain Wate an”l redisFA Tt |

pH to 4. v
What do you know about leaching- 0fson’> — T VN L

Acid rain on soil and ro. kL e ne< Nezvy .T etuls (A' —I@ 'Ub Cr, etc) with it and
dischas ge: themD me&alc |r11) nvaiani Iake" Thls water is used by human beings for

drinking p J pL5° wr |CI‘ catmc diseases.
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TERMS TO KNOW |
"l'il!

Environmental Branch of chemistry whictideals with tiie chérrice I"s and sines

Chemistry pollutants in the cnvironmen, is qaifed envirpnmenta) cliemistry.

Atmosphere Atmosphere, is thaiervilope of diferert! gases-aroun the Earth.

Troposphens ™) 1| The region ofthe aimgspiese frem-Earth’s surface upto 12 km above
ARy |9_",gltgd e pcmhu*

Stratosphare . The regior: af-the atmosphere which is up to 50 km is called

stratosphere.
The region of the atmosphere between 50-85 kilometers is called

— k= - —1 1

| IVfescstihicre

1A mesosphere.
Thermosphere The region of the atmosphere between 85-120 kilometers is called
thermosphere.
Pollution A pollutant is_a waste materi_al that pollutes air, water or soil and this
phenomenon is called pollution.
The harmful substances present in environment (air) are called air
Pollutant

pollutants.

Primary pollutants are the waste or exhaust products driven out
because of combustion of fossil fuels and organic matter.

Secondary Secondary pollutants are produced by various reactions of primary
Pollutants pollutants.

The concentration of CO; in air increases, less heat energy is lost from
the surface of the Earth. Therefore, the average temperature of the
surface gradually increases. This is called greenhouse effect.

The increase in average temperature of Earth’s atmosphere and
Global Warming oceanic temperature due to green house effect (resulting especially due
to pollution) is called global warming.

An instrument which is used to convert harmful gases (CO, NOy
Catalytic hydrocarbons etc) present in automobile exhaust into harmless
Converter substances (CO;, N, and H,0), in the presence of some catalyst like
Pd, Cd etc is called catalytic converter.

Primary Pollutants

Green House
Effect

Acid Rain of H,SO, and  HNOg is called acid rain. e I i

The region of stratosphere-£25-30 kilomateis-a W /.rrorr thﬂ earﬂ -

Ozone Layer surface) in which/tiiere is .T]aX .1.ur1 me=n ra |(,n of omne*(lOppm) IS
called 0zhne laver= " — 40 4 4 0 L T
e An allotropic; jormi ot nxy gen f,unsw*wg o tri- atomlc molecules is
Ozone =1 Y
PARTL all‘ér‘ DZOle.
AN |1un0rctmr id awvdste treatment process that involves the burning of
Incineratirm |\ L sglidavaste at high temperatures between 650°C to 1100°C in
sNINNIR ~|"incinerators.
Al Oz na‘Huole The region in which ozone layer is depleted is called ozone hole.
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Chapter-14 Environmental Chemistry — | the Atmosphere
SELF TEST
Time: 35 Minutes  Marksi2¢
Q.1  Four possible answers (A), (B), (C) and ‘D) to each memou are given, marlf Al
correct answer. o »<1 6)
1. Normally rain water is w=akly acitic becaude oi: | |
(A) SOzq4s” WL B €0y gas
(©sozgay |\ 1\ L T (D)NO, gas
2. tiifrre rec! rh.diétfor.,s emitted by the Earth are absorbed by:
| (A£G and Ha0 (B) N, and O,
(C) CO; and N, (D) Oz and CO,
3. The percentage of sunlight absorbed by atmospheric gases is:
(A) 2% (B) 10%
(C) 18% (D) 25%
4. Which gas is also known as life gas for plants?
(A)CO (B) O,
(C) CO, (D) NO,
5. The range of temperature in burning solid waste in incinerators is:
(A) 650°C to 1000°C (B) 650°C to 1100°C
(C) 1000°C to 2000°C (D) 500°C to 1000°C
6. The stratosphere layer above the Earth’s surface is at the height of:
(A) 85—120 km (B) 50 — 85 km
(C) 12 - 50 km (D) 0—12 km
Q.2  Give short answers to the following questions. (5x2=10)
(i) Write the composition of air? e L
(i)  Why CO;is called a green house gas? e | |7 | A=
(i CO s an hidden enemy, expiin its:;w_-ffitiqn.__" VAN [
(iv)  What are the effects of SO\ \ A\ _ | |
(v) Differertiate notwcen ol mary ﬂnd\%ﬁn naary air pollutants
Q3 Ansi /er._the.fo{Ioww,q-que;tlons in detail. (5+4=9)
(L, ..-' Detineski Kain how it forms and what are its effects? (5)
“(i)~  What are the effects of global warming? ()

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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INTRODUCTION ]

Q.1

Ans:

Q.3

Ans:

Q4

Ans:

Q5

Ans:

SHORT QUESTIONS

What is importance of water? (Knowledge Base) :
REASONS FOR IMPORTVANGE CF WWATE R ’

1%,

Throughout history, impzriance ‘and sigiificance’| oi \wadter was l:een recognlzed by
mankind. Its importance is\becagsz of fHllpwing reasany.

e It.is dn essentigl-aiid mlar 'campunent of, eack’and every living cell. For example,
human naay consistscf apout. 1090 aaier.

e It'nrovices en'environiment for animals and plants that live in water. So, all living
orgarisms'ovye'theii-iife because of water.

[ 5.9 We usewater in daily life for drinking, cooking and washing purposes. —

i- o' aoes ground water pollution occur? (Knowledge Base)

' ROUND WATER POLLUTION

Quality of drinking water has remained a major factor in determining human health and
welfare since ages.

e Since World War Il there has been a rapid production and use of synthetic chemicals.

e Many of these chemicals (fertilizers and pesticides run off from agriculture lands
and industrial discharge from industrial units) have polluted water supplies.

e Besides this, there is also a threat to ground water from waste chemical dumps and
landfills. Currently, waterborne toxic chemicals pose the greatest threat to the
supplies of water especially in urban areas.

Why it is necessary to understand the sources and effects of water pollution?
(Knowledge Base)
SOURCES AND EFFECTS OF WATER POLLUTION
Use of polluted water is causing water borne diseases. So, use of polluted water is a
concern of every citizen. Therefore, understanding the sources and effects of water
pollution is essential for controlling this alarming threat.
What do you mean by ground water pollution? (Knowledge Base)
GROUND WATER POLLUTION
“The contamination of ground water due to undesirable and harmful substances is called
ground water pollution. ”
Disadvantage:
Use of this polluted water is causing water borne diseases.
Write a note on occurrence of water. (Knowledge Base) (SWL 2016 G-I)
OCCURRENCE OF WATER

The occurrence of water is as follows:
(i) The oceans contain about 97% of world water.
(i) The rest 3% of water is in the form of: —

e Glaciers and ice caps (2.1 %) — (]

e Ground water (0.6%) NN

e Inland water (river, lakes, aiid, streams Fonu’ 04% I

e Atmospheric water(Vyater v»r,ou S) AbCLt( 031%

Glaciers & ice caps 2.1 % Atmospheric water 0.001%

Ground water 0.6 %

Inland water 0.2 %

Figure: Distribution of Water
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< )

INTRODUCTION

MULTIPLE CHOICE QUESTIO
Human body consists of _ % wa'er (KB}
(A) 70 \ (860
(C) 40 (D)3
The ocear containc.zibout! v L |\ 95.0fwiorid-water: (K.B) (BWP 2017)
(A) 97 (B) 98
(C)90 ' \ ) (D) 97.1
\Watdr ig aisarresent in the atmosphere in form of: (K.B)
(/\j-Raii drops (B) Dew
(C) Water vapors (D) Rivers
Only % of the total water on the earth is potable: (K.B) (LHR 2013)
(A) 0.6 (B) 0.9
(©)0.2 (D) 2
The amount of ground water is: (K.B)
(A) 0.6 % (B) 0.9 %
(©)0.2% (D) 2%

15.1 PROPERTIES OF WATER

Q.1

Ans:

15.2 WATER AS A SOLVENT

LONG QUESTIONS

Write a detailed note on properties of water: (Knowledge+Understanding Base)
(LHR 2015, GRW 2016, SWL 2017, FSD 2016 G-1&I1, MTN 2016 G-1 & 11)
PROPERTIES OF WATER

Structure of Water Molecules:

Water is composed of two elements: oxygen and hydrogen. One atom of oxygen
combines with two atoms of hydrogen to form one molecule of water.

H™—— O~

\H5+ e
Properties: \ . '
The properties of water are a feilGuws. / .
o (Pyie wateris.d cléar, CdIu{ées's, otiouriessand tasteless liquid.
o isineltralitolismis. (i enk="7)
e ts Treezing pointis'0°C and boiling point is 100°C at sea level.
e A5 ragetinium density is 1 gem™ at 4°C.
< Itisan excellent solvent for ionic as well as molecular compounds i.e polar compounds.

e It has usually high that of heat capacity about 4.2 Jg K™, which is about six
times greater than that of rocks. This specific property of water is responsible
for keeping the Earth's temperature within limits. Otherwise, day time

-
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temperature would have been too high to bear and night time temperature Would
have been too low to freeze everything. - ,
e It has high surface tension. This unlque property of v vaier |s ‘ruarzon sibl fon IS

high capillary action.

Capillary Action:

“Capillary action is the pro 2eds l"y i\ﬂ]ltf‘ Wittl’ liises UJ flcm ‘hé-+0015 (f plants to leaves .

Signifizinge:

This presags isivitay for the suriivai Gt 1he .and plants.

Q.2 Why wateriisicalizc uwl seriai solvent? (Knowledge+Understanding Base)
(GRW 2014, SGD 2016 G-I1)

; [ I\ T OR
' J L How polarityof water molecule plays its role to dissolve the substances?
' OR
Explain the reasons, water is considered a universal solvent.
Ans: WATER AS A UNIVERSAL SOLVENT
Water is the universal solvent because it can dissolve almost all the minerals. Its ability to
dissolve substances is because of two unique properties of water:
(i) Polarity of water molecule.
(ii) Exceptional hydrogen bonding ability.
(i) Polar Nature of Water (Dissolution by Hydration): (GRW 2014)
Water molecule has a polar structure, i.e. one end of the molecule is partially positive
while the other end is partially negative because of electronegativity difference
between oxygen and hydrogen atoms.
Solubility of Polar Substances in Water: (DGK 2017)
All other polar substances are soluble in water, because the positive end of the substance is
attracted by the negative end (O) of the water and negative end of the substance is attracted
by the positive end (H>") of the water. The electrostatic attraction among the ions is
overcomed by the ion-dipole forces of attraction between ion and water molecules. In this way,
positive and negative ions of the compounds are pulled apart. Ultimately, these oppositely
charged ions are surrounded by water molecules, thus separated and kept in solution.
Examples:
Most of the salts are soluble in water like:
e NaCl
e KCI
e NaySO, etc.

=3

H '
H‘“\O/ \ 5%
=1 o 7— A
iR KJ" _) ........ [

U] o
4//-Oh IR \ I HN/O\

ol HEL
' |

; J AT B | Figure: Dissolving Process of a Polar Substance in Water
Insolubility of Non Polar Substances in Water: (FSD 2017)
Many covalent substances which do not have polar ends or bonds are not attracted by
water molecule. Therefore, non-polar compounds do not dissolve in water.
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Ans:

Exmaples:

e Benzene

e Ether : AR

e Octane etc. | '
(ii) Extensive Hydrogen Sunding "f)ll_y .
“The attractive force presentibétwiesn fatrticl pcsn.ve hydrogen end-of one molecule and
partial nggative_erniu-0f- mere electrc neq'-ttlve -atom of other molecule is called Hydrogen
bonding ™" .
Mechariisim of Digstlutics.
Weler malecile 1s'composed of oxygen and hydrogen atoms. Because of two O-H bonds
ah@-two lone pairs, one H,O molecule can develop hydrogen bonding with four other
H,0 molecules, which are arranged like tetrahedral around the water (H,O) molecule.
This unique behavior of water enables it to dissolve many polar non-ionic
compounds having hydroxyl group (-OH).
Examples:
Alcohols
Organic acids
Glucose

Sugar etc.

H—C0: oo
104.5°O .Q

H
Figure: Hydrogen Bonding of Water Molecule

15.1 PROPERTIES OF WATER

SHORT QUESTIONS

What is the significance of heat capacity of water? (Knowledge+Und .;ta'\dlnc BasE ,.
HEAT CAPACITY OF WATER . f

Water has unusually high heat canacity abvut 472 m el -/\ih_im |s-._ a;_ut_,::x 'umes

greater than that of rocks:, vy iR RN RN o

Importance. A /

This sweu |c pror.;m/ of water IS.res p')wslmr for Keepmg the Earths temperature within

limits. G rveise, day! tlme._u_an{p?rx.wc would have been too high to bear and night time

temnerajurz\wotla have Leen too low to freeze everything.

, ‘Iﬂ’nat hanpeasiia lump of cesium is dropped to water? (Knowledge Base)

(Interesting Information Pg. # 140)
REACTION OF CESIUM WITH WATER

If you add a lump of cesium to water in a glass trough, the reaction is so vigorous that the
trough will shatter into small pieces.
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Q.3  Why water is considered to be a universal solvent? (Knowledge Base)
(GRW 2014, FSR-2214, DGI-2017)
Ans: WATER AS UNIVERSAL SOLVENT § i
Water is a universal solvent because it car} disselve-airost-all\tize ininerals,.Its aoiiity to
dissolve substances is due toitwo uniaue.gropertiiet cf vyatel:
(i) Polaritv.of water moleciles |
(ii) ExGeptional-hydiogen hHinding.anility:
Q.4 Explain Vv'| y non polericompeunas are insoluble in water? (Understanding Base)
(FSD 2016 G-1,17)
Ang: s IN LUBILITY OF NON POLAR MPOUND
b lv a .y covalent substances which do not have polar ends or bonds are not attracted by
water molecule. Therefore, non-polar compounds do not dissolve in water.

Exmaples:
e Benzene

e FEther
e (Octane etc.

15.1 PROPERTIES OF WATER

15.2 WATER AS A SOLVENT

MULTIPLE CHOICE QUESTIONS
1. Water is composed of: (K.B)

(A) Oxygen, hydrogen (B) Nitrogen, Hydrogen
(C) Nitrogen, Oxygen (D) Oxygen, Hydrogen, Carbon
2. The freezing point of water at sea level is: (K.B) (SWL 2017)
(A) 0°C (B) 20°C
(C) 100°C (D) 1°C
3. The boiling point of water at sea level is: (K.B)
(A) 100°C (B)0°C
(C)50°C (D) 101
4. The maX|mum density of water at 4°C is: (K.B) (MTN 2017, FSD 2016 G-I1)
(A)3 g/cm (B) 1 gm?®
(C) 1 glem? (D) 1 gem®
5. Water is excellent solvent for: (K.B) - =2 (L
(A) lonic compounds N (B)| Po'arcom-*')unus L[ O N0~
(C) Both Aand B - », (iD) Nohe bf thede o
6. Surface tension of water is: (K Bt A ( )
(A) Hign, e~ \ L\ B} ey
(C) Muerate! | | I \ (D) Comparable
7. The bond'anglé bet tveep H S-H in water is: (K.B) (GRW 2016, BWP 2016 G-II)
~ (A)[104.5°0 ) L (B) 104.6°
NV 3107 (D) 104.8°
“gl Water is a universal: (K.B)
(A) Solvent (B) Solute
(C) Both Aand B (D) Donor
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9.

10.

11.

J"sl DS 15.1 TEST YOURSELF

Ans:

Ans:

Ans:

Structure of water molecule is: (K.B) (DGK 2016 G-11)
(A) Polar (B) Non-polar —~
(C) Both Aand B (D) Diatomic .-

Water dissolves non-ionic compcuﬂds by (43D

(A) lon-ion forces = (BJ len-dipcle forees

(C) Hyesoigeh bonding A D} Covaient bonds

Condustivity, ¢f fitire waten is; ’K i)

(A)Higa 0oy (B) Very low

(Cj\ery hijye- (D) None of these

What is capillary action? (Knowledge Base) (GRW 2017, FSD 2016 G-I, RWP 2016
G-11, MTN 2016 G-I1)

CAPILLARY ACTION
Definition:
“Capillary action is the process by which water rises up from the roots of plants to leaves ”.
Importance:
This process is vital for the survival of land plants.
Point out two properties of water that make it an excellent solvent.
(Knowledge Base)
WATER AS EXCELLENT SOLVENT
The two properties of water that make it an excellent solvent are:
(i) Polarity of water molecules
(ii) Exceptional hydrogen bonding ability
Why the water molecule is polar? (Understanding Base)
POLAR NATURE OF WATER MOIL ECULE

Water molecule has a polar structure i.e., one end of the molecule is partially positive
while the other end is partially negative because of electro negativity difference between
oxygen and hydrogen atoms.

S O

Y ". 151 ) k ] P

- 1l )

Explain_\nfhy non-ion noiar <o npoundJ areise lubicn water’> (Understandlng Base)

AR . YRAR R (FSD 2017)
301 U_‘:LIT/OF NCNAONIC POLAR COMPOUNDS IN WATER

- Nen- jonigc p( laF 2o npounds are soluble in water due to hydrogen bonding. This hydrogen

'_u‘)ndlr.v IS due to hydroxyl group i.e. OH’, which is responsible for solubility

Example:
e Glucose

e Sugar
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15.3 SOFT AND HARD WATER _

Q.1

Ans:

Q.2

Ans:

LONG QUESTIONS . K

What is soft and hard water? Write acwn the catses of, ki ereca (aioweedge
+Understanding Base) |
DR
How isRsraness causeddr witer?
(BRVI"2014,1%, SGD 2014, MTN 2017, SWL 2016 G-11, BWP 2016 G- )
SOFETA WATER AND HARD WATER

SOt WVater:

¢t walter is that which produces good lather with soap.”

Hard Water:
“Hard water is that which does not produce lather with soap.”
CAUSES OF HARDNESS IN WATER

The rain water while coming down absorbs carbon dioxide from the atmosphere. The
water mixed with carbon dioxide, when passes through the beds of the soil, converts
insoluble carbonates of calcium and magnesium into soluble bicarbonates. It may also
dissolve chlorides and sulphates of calcium and magnesium.

These salts make the water hard.
CaCO,, +CO,y, +H,0\ —>Ca(HCO,),
(limestone)
MgCO,, +CO,,, +H,O( —> Mg(HCO;), 4,

lons/Salts Present in Rain Water:

The rain water dissolves many salts of divalent cations like Mg®" Ca?" and anions like
CI*, SO,*, HCO; ""and CO5*".

Important Salts:

e Gypsum (CaSO,4.2H,0)

e Limestone (CaCOs)
Gypsum is sparingly soluble in water, while limestone is insoluble in water.
However, in the presence of carbon dioxide small quantity of limestere—is sol_l,!_b!f.: Y
water according to the above chemical reaction. These salts make-the viaterhard. |
What are the types of hardness of water? Explais-th? fhethads for the rema. ol
hardness in water. (Knovv'”dge+Lln,dercmndrr gHADpLiE aum 3as?) |
(LHIR 2015, 15 17, LGK 7016 G-11, SWL 2016 G-1)

= OF,
Explairr m 3 1! \tk ods 01 rero /m\\rue”manent hardness of water.
IR TvEES OF HARDNE F WATER

R, _Ili-*z dnmg 0F waker s of two types:

(i) T emporary Hardness:

“It is because of presence of bicarbonates of calcium and magnesium.”

(if) Permanent Hardness:

“It is because of presence of sulphates and chlorides of calcium and magnesium.”
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N A
y R

METHODS OF REMOVING HARDNESS .

The removal of Mg* and Ca?* ions which are responsible for the harcness is-cahizd ™ |
water softening. iRl
(i) Removal of Temporary Hardness: o U Y (b6, B 2017)
(a) By Boiling: : Y IR R RIRA ! |
Temporary_hardness of weter s /eesity, rempved, Ly beiiiing water~On boiling, calcium
bicarbana’ Caf=tlCs)z, drtompese: 10w produce Insoluble calcium carbonate, which
precipitates out of the soluticr,

_ \! Ca(HL0,),,, —=>CaCo, +CO,, +2H,0,
(b5 {122 K°s Method:
A chemical method to remove temporary hardness is by the addition of slaked lime
Ca(OH),. A calculated amount of lime water is added to temporary hard water.

Mg(HCO,),,,, + Ca(OH),,, —>MgCO,y + CaCO,, +H, 0

Ca(HCO,),,, + Ca(OH),,, —*>2CaCO,, +2H,0

Thus, once the magnesium and calcium ions precipitate out water becomes soft.
(i) Removal of Permanent Hardness:

(Ex.Q.2)(GRW 2013, LHR 2013, MTN 2017, RWP 2017)
Permanent hardness can only be removed by using chemicals. Calcium ions (Ca?*) and
magnesium ions (Mg®") are removed as insoluble salts by adding washing soda
(Na2COs3) or Nay-zeolite.
(a) By Using Washing Soda (Na,COs): (SWL 2016 G-1, BWP 2016 G-I)
The addition of washing soda removes the calcium and magnesium ions as the insoluble
calcium and magnesium carbonates respectively.

Na,CO + CaSO4(aq)—>CaCOS(S) +NaZSO4(aq)
Na,CO;,, + MgSO4(aq)—>MgCO3(S) +Na2804(aq)

(b) Using Sodium Zeolite (An lon Exchanger): (BWP 2016 G-I1)

Sodium zeolite is naturally occurring resin of sodium aluminum silicate NaAl (SiOz),
which can also be prepared artificially.

Uses of Sodium Zeolite:

3(aq)

It is used for softening of water at domestic as well as on industrial scale. When water-is-.| A\
passed through resin, sodium ions of the resin are exchanged with the uitiasted calqigii and) 1 W =
. - - LY ] - 5 .'-\. L I

magnesium ions of the hard water. \ AN N
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Na, zeolite + CaSO,,, —>Ca zeolite +Na,SO,

4(aq
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Q3

AN L%
B3

Regeneration of Sodium Zeolite:

When resin is fully used up it can be regenerated by flushlng it withiconcentiraind
solution of NaCl. The reverse process takes place’ because i+high “corcentritiont. o
sodium ions. \ : '

Cazeolitz '+ ZNJI——>N’1 zRolite '+ ,oC.,
What are trie disadvantagesicr hardiness,on water 2.4 nuwledge base)
(GRW291% .'.4, SGI 2711‘, RW'7016 G-1, DGK 2016 G-11, 2017, MTN 2016 G-11)
- - OR
Ghve sorne|c |sad\/ :ntages of hardness of water?
] DISADVANTAGES OF HARD WATER
Following are the disadvantages of hard water:

Consumption of More Soap:

Hard water consumes large amount of soap in washing purposes.
Stomach Disorders:

Drinking hard water causes stomach disorders.

Scales Formation:

Hard water is unfit for use in steam engines, boilers and turbines because insoluble
calcium and magnesium salts are deposited inside which is called scales. They are bad
conductors of heat and hence more fuel is used.

Insoluble calcium and magnesium sulphates not only reduce the efficiency of the engine
but also cause the boiler to burst.

15.3 SOFT AND HARD WATER
SHORT QUESTIONS

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Define soap? (Knowledge Base) (Science, Technology and Society Pg. # 144)
SOAP

Soap is the sodium salt of a long chain carboxylic acid (fatty acid).

What is scum? (Knowledge Base) (DGK 2016 G-1, SGD 2017)
SCUM : . \

Hard water contains salts of magnesium and calcium. Thcesi 1604 ré}m with toe_siap

molecules to form an msoluble presipitaies of *aLcmm 1r.d *mgnem AN sakls of fatty

acids called scum. \ SRR

How Ilmeq'mne dlssolves in wuter (mo tvlodu Baao\ = (MTN 2017)
) -RISROL GTINM DF 1AMESTONE

The raif water ‘while 'camirig 'dews: absorbs carbon dioxide from the atmosphere. The

water mixed vnth carbo. -dioxide, when passes through the beds of the soil, converts

insaluble corbenates of calcium and magnesium into soluble bicarbonates. It may also

d seclve chlorides and sulphates of calcium and magnesium. These salts make the water

hard.
CaCOs(S) + COZ(Q) + HZO(,)—>Ca(HC03)2(aq)
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MgCQ,,, + CO,, + H,0, ——>Mg(HCO,),,,
Q.4  Explain chemistry of removing hardness of water by Clark’s methnd. ., .
| | (Kiewiedge'Bease,
Ans:  Answer given on page # 300 ,

Q.5 Discuss brlefly two typesiofihardi=zs ot watzi. (Kinow! ecge Base) | (BWP 2016 G-I1)
DR _
Differatias e Detwieer m’nra ry-ar d' nermazent hardness. (SGD 2016 G-11)

Ans:  Answer g| on ‘n Lage # 300!

I'UsrTPLE CHOICE QUESTIONS

b )1* walter produces lather with soap: (K.B)

(A) Good (B) Bad
(C) Rough (D) Fine

2. CaCO; + CO,; + H,O0 ——: (K.B)
(A) Ca(HCO3), (B) Mg(HCOg3).
(C) Cax(HCOs), (D) Ca,COs3

3. MgCO; + CO; +H,O0 ——: (K.B)
(A) Mg(HCOs), (B) Mg(HCO)
(C) Mg(HCO53) (D) MgCI

4. In water gypsum is sparingly: (K.B)
(A) Soluble (B) Insoluble
(C) None of these (D) Both A and B

5. HCO3; makes the water: (K.B)
(A) Hard (B) Soft
(C) Clean (D) Waxy

6. Temporary hardness is because of presence of bicarbonates of magnesium and: (K.B)
(A) Calcium (B) Potassium
(C) Gypsum (D) Copper

7. The removal of which ions is responsible for the hardness of water: (K.B)
(A) Mg?* (B)K
(C) Na*™* (D) Cu**

8. In washing purposes hard water consumes, large amounf of %, (h ») -
(A) Soap (‘3‘ Rower | M A
(C) Slaked lime \ = () E°tr‘l’(€‘1t‘ L

9. Drinking ¢ .ord Water EaLISeS Cls)rdeﬂ ('< 3)\
(A Bload | | A (0L L) (B) Heart
(C) Stor_ja\.,lq ARRBR A (D) Kidney

_ A ._Il;r-:i:-, soditrn s2itor a iong chain carboxylic acid: (K.B)
W ) Acid (B) Soap

(C) Lime (D) Sodium chloride

11. Hard water contains salts of: (K.B)
(A) Magnesium, calcium (B) Magnesium, potassium
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12.

13.

14.

15.

(C) Calcium, potassium (D) Ca, Cu

A large number of soap is wasted in formation of: (K.B)

(A) Scum _B) Detergents

(C) Soda _ ' (Pymlone'of these '

Hardness is of how many types?{K.Bj [~ ' ) — | (GRW 2017)
(A) Foui, | Wy Bl e

(C) Three A " (D) Five

Perraarient hardnass because of Mg?* and Ca®*: (K.B)

AR .‘_SOi' — (B) CIr

(C) Both Aand B (D) Phosphates

Sodium zeolite is resin of: (K.B) (LHR 2014)
(A) NaAI(SiO3), (B) KAI(SiO3),

(C) LIAI(SiO3), (D) RbAI(SiO3),

15.2 TEST YOURSELF

Ans:

Ans:

Ans:

Ans:

Ans:

Which salts are responsible for hardness of water? (Knowledge Base)
(GRW 2015)

SALTS RESPONSIBLE FOR HARDNESS
Calcium and magnesium salts like bicarbonates, sulphates and chlorides present in
water cause hardness in water.
Examples:
e Gypsum (CaS04.2H,0)
e Limestone (CaCO3)
Explain the chemistry of removing the temporary hardness by boiling water.
(Knowledge Base)
REMOVAL OF TEMPORARY HARDNESS
On boiling, calcium and magnesium bicarbonates present in temporary hard water
decompose to produce insoluble carbonates, which are precipitated out of the solution.
Ca (HCOs), (ag) —=— CaCOs) + COsq + H.0y)
What is the principle of removing permanent hardness of water? (Knowledge Base)
PRINCIPLE TO REMOVE PERMANENT HARDNE .
The permanent hardness can only be removed by using chemizalsCalcium (CA%) and
magnesium (Mg ") ions are removed as Insoluhle salts” LV addi 1hg \JathA “s0da
(Na2COg) or sodium zeolite.. ) \

How addltlon of Na2003 re nQvag p=rm ar) ert hc r(ﬂnoss cf w:ter ? \Knowledge Base)
(SGD 2016 G-I1)

_.-: N L. S‘:-J S_Qr '\jq
The adUm',n c1 vvashlng scaa rerioves the calcium and magnesium ions as the insoluble
(‘ﬂlc.rlm and! maunc sium carbonates respectively.

NN Na,COs(ag) + CaS04gag) —> CaCOs) + NaSOuag)

N&zCOg(aq) + MgSO4(aq) MgC03(5) + Na2804(aq)

How sodium zeolite softens water? (Understanding+Application Base)
WATER SOFTENING PROCE
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When hard water is passed through sodium zeolite, sodium ions of the resin are
exchanged with the unwanted calcium and magnesium ions of the harc—water to-feim
insoluble calcium zelite. _ - '

Na,zeolite + CaSO,,, —>N&,S0,. , +CaZealitgy,

Vi, What do you meann by =hoiters ‘dcale? | How, ‘arz | they removed?
(Understanﬂlng+AppI|cat|m Pase; '
(GRW 2014} LR 2015_S2016 G-11, SGD 2016 G-11, RWP 2016 G-1)
Ans: . | ROXLERS SCALE
The hard ia\/er, 'of | cartionates of calcium and magnesium salts deposited in industrial
boileys ig celled wailer scales. They can be removed by washing the boilers with washing
J P B 42, staked lime or sodium zeolite.
|

15.4 WATER POLLUTION

LONG QUESTIONS

Q.1 What is water pollution? Describe the effects of wusing polluted water.

(Knowledge+Understanding+Application Base)
(GRW 2017, BWP 2017, SWL 2017, SGD 2017, FSD 2016 G-l1, 2017, DGK 2016 G-I) (Ex-Q.8)
Ans: WATER POLLUTION
Definition:
“Water pollution is a contamination of water bodies (e.g. lakes, rivers, oceans and
ground water) .
Reason:
Water pollution occurs when pollutants are discharged directly or indirectly into water
bodies without adequate treatment to remove harmful compounds.
EFFECTS OF WATER POLLUTION
The effects of water pollution are as follows:
(1) It is hazardous to human health. Drinking polluted water can cause cholera, typhoid
and diarrhea.
(i) The use of polluted water is not only devastating for people but also for animals and birds.
(iii) It causes rapid growth of algae. Death and decomposition of algae causes
deficiency of oxygen in water that affects other organism living in water.
(iv) It is damaging aquatic life, thus breaking a link in food chain.
(v) It reduces the aesthetic quality of lakes and rivers. =R
(vi) It is unfit for cleaning or washing purpuses. . " s N |7
Q.2 Explain the water pollution beca use of st Tial wccte _ W | =
(KnGw, edg=+ Ar)pl cation Base) (Ex-Q.5)
Ans: ’ \ J!’\IF_Q»T ~IAL ZFFL UEINTTS

“The v'ns:te Waiei n:f mo JS ri es ps I e_c Industrial effluents ”.

_______.

Ia ’1Il‘trlc| ity are o Lalle'd to produce the desired substances on commercial scale to
e ][ et thig needs of the society.
A\ e Chemicals
e Cloth
e Leather goods
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e Paper

e Plastic items

e Petrochemicals

e Rubber items
Disadvantages of industrigs:

Unfortunately all the incustrial, anitg diss chaige ihe'l iasies (chemicals and solid
materizis) =|her te-amén g*( urid ¢r tov'cteu bha ineis. This is called industrial effluent.

| e ) | o | e S

The 16} mdustr' | .Ff.'!uents may be:
« Highly toxic organic chemicals

Inorganic salts
Heavy metals
Mineral acids
Oil
Greases

e All kinds of toxic chemicals and detergents
Water used as cleaning agent in industries is directly discharged out. This water contains
all kinds of toxic chemicals and detergents
Forms of Industrial Effluents:
When these effluents or used water enters lakes, streams, rivers or oceans, they are
present in the following forms:

e Either get dissolved

e Float suspended in water

e Even they get deposited on the bed
Effects of Industrial Effluents on Water:
Results:
The effects of industrial effluents on water are as follows:
(i) Quality of Water:
They deteriorate the quality of water.
(if) Quantity of Dissolved Oxygen
They reduce the quantity of dissolved oxygen, ultimately affect aquatlc life and
ecosystem. .
(iif) Human Health: W | o
They can also seep down and affect the gréund wyatis? e osu“ ] ha) cﬁtu,taw inate the
water deposits. When this ater |s us d hy '.-1u-,_1;_ar'r._bqir.g_>, it causes sericus diseases like
cancer and gastro. ' AT I
(iv) Dam aq_to Seil andi. |VI -aq Jr]_vsrr“
This pGitad Watgrdam: ges sGi ?:‘M ne, piants and animals.
(v) Effecte of qeavy Merais'—

=, Heavy matals lie.cadmium, lead and mercury are toxic and health hazards for human beings.
_' o Atute cadmium poisoning causes high blood pressure, kidney damage and

destruction of red blood cells.

e Acute lead poisoning causes dysfunction of kidney, liver, brain, central
nervous system and reproductive system.

e Mercury poisoning causes neurological damage.
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Q3

Ans:

Q.4

Ans:

Justify the statement: household water is the reason of water pollution.

(Knowledge+Understanding Base) (BT

(GRW ”Ol? B‘Wr 2017, D(:[\ 2017\
DOMESTIC ZHELUENT S ’ .

Definition:

“The waste water of domeltit sour 68 it cratlec dome>t| Ofﬂumﬂ 's “household water is
also a domestic effluent: L

Compes OQ'_“_’EET_'-‘;‘@‘EE_QQQ_ A (Ex-Q.4)
Domestic sewage contains'a wide variety of dissolved and suspended impurities. They
|"°Iu Je:

| "8 (Datergents

< e Food and vegetable waste

e Garbage

e Cans

e Bottles

All these substances add to water pollution.
Advantages of Detergents:

e Use of detergents is increasing day by day for cleaning purposes in houses and
industries. It is because; detergents have strong cleaning action than that of
soap even in hard water.

e They can work even in acidic solutions.

Disadvantages of Detergents:

e They have a major disadvantage over the soaps, as some of the detergents are
non-biodegradable (cannot be decomposed by microorganisms like bacteria).

e The detergent remains in the water for a long time and makes the water unfit for
aquatic life.

e Use of detergent affects aquatic life. When household water containing these
detergents is discharged in streams, ponds, lakes and rivers, it causes water
pollution.

Effect of Detergents on Aquatic Life:

The phosphate salts present in detergents cause rapid growth of algae in water bodies,
which floats over the surface of water. These plants ultimately die and decay. Decaying
plants being biodegradable consume oxygen gas present in water. Thuq depletlon

oxygen gas results in death of aquatic life. e T N .

Explain agricultural effluents are fatal feraquatic lifew™ 5 %) | /o | ~ =0
AGM’L@A'_L'J_I-'_UE\I_E.. I

Definition: - \ |

“The wast=V, /ater of agi ieultural sourc €S I8 rali% ag m,ultural effluents

Major "“I_u_lapg_x \ A -

Water ppliiiion'due 10 agr-r usidral waste is because of use of fertilizers and pesticides.

s '"tlllzers

-réaizers are used to make up the deficiency of nitrogen, phosphorus, etc. of the soil
because of intensive cultivation of crops in the recent years.

Pesticides:
The pesticides are used either directly to Kkill or control the growth of pests. Pests may
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be weeds, herbs, insects, fungi, viruses, etc. They all damage crops and transmit dlseases
both to human beings and animals.

Effects of Agricultural Effluents on \WWater: _ -

Agricultrual effluents have dual effects: WM

(1) Ground Water Pollution: .

Intensive cutivation of crope causes t.1e~ ~he mmalq roii fertlll,_crs and pesticides to
seep iAto | the groung, Weter. canimbily calied leaching process. The high nitrate
contents 1 ground vyater, is'mainiyebecause of irrigation run-off from agricultural fields.

(i) Fun-oif Water::

Rur-offy, freni the agricultural land (where fertilizers and pesticides have been used)
enters into ponds, streams or rivers. This water contains nitrate (NO3) and phosphate
(PO4¥) salts. These substances result in a rapid growth of algae, floating over the
surface of water. They prevent the sunlight and air (oxygen) to reach upto aquatic life.
When algae dies, bacteria consume oxygen of the water for decomposition of algae.
As a result oxygen depletes in the water. Aquatic animals feel suffocation and
ultimately die due to insufficient supply of oxygen.

15.4 WATER POLLUTION
SHORT QUESTIONS

Q.1

Ans:

Q.2

Ans:

9.3

Ans:

What is role of fluorine for protection of teeth?
(Knowledge+Understanding+Application Base) (Interesting Information Pg. # 146)

OR
Why tooth pastes contain fluorine compounds?
FLUORINE AND TEETH PROTECTION

In some parts of the world, the water supply contains small amounts of compounds of
fluorine. It was found that, in these areas, people did not suffer much from tooth decay.
This is because compounds of fluorine protect teeth from decay. This is why many tooth-
pastes contain fluorine compounds.

Which industrial effluents cause water pollution? (Knowledge Base)
INDUSTRIAL EFFLUENTS

Industrial effluents are one of the main causes of water pollllflc A \
Composition: Y LEAA
Industrial effluents include: WAVWANY Y

. _HI’“,.ntOXIC oraP*‘ mhe,rmcal,

o “mnigaricsalts( | || T \ B

o idelvynietaly |\ )
el Mirlsrabacids

s Oil and greases, etc.
Explaln agricultural effluents are fatal for aquatic life. (Knowledge Base) (GRW 2014)
Answer given on page # 307
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Q.4  Define industrial effluents. (Knowledge Base) (SGD 2016 G-I1, SWL 2016 G-1I)
Ans: Answer given on page # 305 - :
What is meant by water pollution? (RWP 2016 G-11) (Knowlec 4e Bilse)
Ans: WATER POL LJ_T'_O_P«_
Definition:
“Water pollution is a contammrt or of vvatu b'\ulet (e'g. ‘akes. ' rivers, oceans and
grounc-weter) .
Wa:zr, hollutign, ocours _W.1en_ D-‘l!Jtali[S are discharged directly or indirectly into
water badizs withcut adenuatetreatment to remove harmful compounds.

T 15.4 WATER POLLUTION
[N MULTIPLE CHOICE QUESTIONS
1. Water pollution is contamination of water: (K.B)
(A) Bodies (B) Molecules
(C) Compounds (D) Prices
2. Water pollution causes rapid growth of: (K.B)
(A) Bacteria (B) Algae
(C) Chemicals (D) Pollutants
3. Water pollution is unfit for following purposes: (K.B)
(A) Cleaning (B) Washing
(C) Both Aand B (D) Drinking
4. In some parts of the world, the water supply contains small amount of compounds of:
(K.B)
(A) Chlorine (B) Bromine
(C) Fluorine (D) lodine
5. Lack of proper sanitation facilities is the main cause of rapidly spreading diseases.
(K.B)
(A) Water borne (B) Water pollution
(C) Hepatitis (D) Heart
6. Water pollution due to agriculture waste is because of use of the: (K.B)
(A) Fertilizers (B) Pesticide
(C) Both Aand B (D) Insecticide
7. Fertilizers are used to make up deficiency of: (K.B)
(A) Nitrogen (B) Phosphorus _ ]
(C) Both A and B D) Calcium., 5 | | W
8. Aguatic animals feel suffocatlon ind ulti; nctf.y cue | Je tc ir sufﬁc el’-'I ssply of
(K.B) A
(A) Oxygen- NYFARIE ’B) Hydf""e-n
(C) Cairbar, dicxide ™ - ; \ \ __{2) None of these
9. Heavy mdtals, i'ko ¢ aimlum _ead and Mercury are toxic and health hazards for:
(KEY |0
o [ARHemans (B) Animals
A J S ME)Soth Aand B (D) Plants
- 10. Use of detergents is increasing day by day for cleaning purposes in: (K.B)
(A) Houses (B) Industries
(C) Both Aand B (D) Classes
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11.

12.

13.

14.

Ans:

Ans:

Ans:

iv.

Ans:.

Ans:

Detergents can work even in solutions: (K.B)

(A) Acidic (B) Basic
(C) Both Aand B (D) Alkaline - [
Which salt present in detergents causes rapid arowitly Gralgae, irw afer/ (K3]
(A) Nitrate . . (13} Phesphate
(C) Magnesium ' (0 Both A and B
Used watgr is called:<(K:B) / AR :
(A) Wagt= 'wettr . ~(B) Sewage
(C) Bota 4, and'B | ) ' (D) None of these
Gaodl guality wateris colorless and: (K.B)
I Oceriess (B) Tasteless
{C) Both A and B (D) Softly
15.3 TEST YOURSELF
What is an industrial waste? (Knowledge Base) (LHR 2014, 2015)

INDUSTRIAL WASTE
Definition:
“The waste materials (particles) which are discharged by industrial units are called
industrial waste ”.
Disadvantages:
e Water pollution deteriorate the quality of water.
e |t reduce the quantity of dissolved oxygen, ultimately affect aquatic life and
ecosystem.
e |t causes serious diseases like cancer and gastro.
e This polluted water damages soil, crops, plants and animals.
Examples:
Inorganic salts, heavy metals, mineral acids, oil and grease etc.
How water used as a cleaning agent in industries causes pollution?
(Knowledge Base)
POLLUTION DUE TO WATER AS CL EANING AGENT
Water used as cleaning agent in industries is directly discharged out. This water contains
all kinds of toxic chemicals and detergents. When these effluents or used water enter
lakes, streams, rivers or oceans, they either get dissolved or float suspended in water
Even they get deposited on the bed. This results in the pollution of Water
Why use of detergents is increasing day by day? (Knowledgn Ezaw)
INCREASING USE OF_L@C':_'\L‘, ; —
The use of detergents is increas: nq dav )y uay i 'rnu ae\ cno InjUb: i@ because of
following reasons: \ |
e Degrel jents haye mrcmg Lleanmg action thian-thai' of soap even in hard water.
e “They Warkin acitlic solijiorras Vet
How de“a /rn( plents >onsiimie oxygen’> (Knowledge Base)
| Fg;/-\YINﬁ PLANTS CONSUME OXYGEN

' Db’._&_y."lg piants consume oxygen present in water thus depletion of oxygen results in

aeath of aquatic life for the biodegradation.

What is function of fertilizers? (Knowledge Base) (LHR 2014)
FUNCTION OF FERTILIZER
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Fertilizers are used to make up the deficiency of nitrogen, phosphorous etc. of the 30|I
because of intensive cultivation of crops in the recent years.

Vi, How pesticides cause water pollution? (Knowledge Base) S AGF W 2112y
Ans: WATER POLLAITION'BY PESTI(/DES ‘

Pesticides are used to kill pricontrG-the pests.\Festicides cause watpr poIIutlon by adding
poisonous chemicals in it.

" ﬁmmi NFECTIOUS DISEASES

LONG QUESTIONS

QO[S ‘fem Ueiatled note on water borne diseases. (Knowledge+Understanding Base)

(Ex-Q.6)
OR
What are water borne infectious dieases? Explain five important water borne
dieases. How can they by prevented? (GRW 2013, BWP 2017)
Ans: WATER BORNE DISEASES

Definition:

“Diseases that spread because of drinking polluted water or eating food prepared with
polluted water are called waterborne infectious diseases ”.

Causes of Water Pollution:

Water pollution may be due to toxins or microorganisms.

(i) Toxins:

Toxins are arsenic, mercury, lead and many organic chemicals.

(if) Microorganisms:

Microorganisms are viruses, bacteria, protozoa and worms.

Main Cause of Waterborne Infectious Diseases:

Lack of proper sanitation facilities is the main cause of rapidly spreading waterborne
diseases.

WATER BORNE DISEASES
A few common diseases are mentioned here:
(i) Diarrheal Diseases:
Intestinal diseases, such as cholera, that may cause dangerous dehydration.
Causative Organisms:

e Viruses e 2
e Bacteria A= A&

e Parasites \
(i) Dysentery 74
Dysenteryiisian_irtasiing! ditbade. | It 13 Lnarat“tb zed by severe dlarrhea that may be
accompzied bl B! upd)oi; mucol j‘“\
Causative, qu_lnrsr s,
~ [Uis|typically caused by certain bacteria or parasites.
i Hsiera: (SGD 2016 G-1)
Cholera is an acute infection. It causes severe diarrhea and can be fatal.

Causative Organisms:
It is caused by the bacteria Vibrios cholerae which may be found in water contaminated
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Q.2
Ans:

Q.1
Ans:

by human feaces.
(iv)Cryptosporidiosis: 2GK 2015-G:B.
Waterborne disease that causes gastrointestinal effects includirg.di irm“d Jnc‘ \olhis |t|| G-
Causative Organisms: f -
e Protozoa
These tiny pathogens are found insu Ta 26 W atur cure e, lilt réseraoirs, lakes and rivers.
(v) Eluszdsis:
Fluorosi<'i¢ a\disease ¢a! 166 b *he cor sulnptlon of excess fluoride. Fluorosis can cause
bones and't¢etn'damage.
(Vi)E epatifis: '
itis livernflammation.
Causative Organisms:
It is commonly caused by one of five viruses called hepatitis A, B, C, D, and E. Hepatitis
A and E can be transmitted by contaminated water.
(vii) Hookworm:
Effects:
Hookworm is a parasitic worm that infects the small intestine. Severe cases can result
in anemia and stunted growth in children.
Transmission:
Hookworm larvae enter the body through the skin, often via the feet. Spread by poor
sanitary conditions, hookworms infect about one billion people worldwide per annum.
(viii) Jaundice: (RWP 2017)
Jaundice is caused by an excess of bile pigments in the blood. Liver ceases to function
and eyes turn yellow. Patient feels weakness and fatigue.
(ix) Typhoid:
A dangerous bacterial disease often spread by contaminated water or by food prepared
with contaminated water.
Causative Organisms:
e Bacteria
What are the remedial parameters to avoid water borne diseases? (Knowledge Base)
(Ex-Q.6)

PREVENTION OF WATER BORNE DISEASES
Waterborne diseases can be prevented by taking the following measures:
(i) Provision of Safe Water: -
Drinking water must be properly treated and purlfled
(ii) Disposal of Sewage: AW aBh [
There must be adequate sanitary dhpo & of Je\\/o,ge \any Type nf WaS[e must not be
thrown or discharged direcily'in‘waier sjp Jll’-‘S or rwer\,om '
(iii)Coziirhl of TesdaChemicals:
ChemicGzdontsmination, caly cavs\ cute |||ness but often toxic contaminants are slow
poisons ‘arid; cat moqens Thzre must be a strict control over the use of pesticides and
qtier/chemicals

ke

.5 WATERBORNE INFECTIOUS DISEASES
SHORT QUESTIONS

What are waterborne infectious diseases? (Knowledge Base) (DGK 2017)
Answer given on Page # 311
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Q.2 How jaundice is caused? Write its symptoms. (Knowledge Base) (RWP 2017)
Ans:  Answer given on Page # 312 —
MULTIPLE CHOI e
1. Vibrios cholerae may be fsund ir: water conigminates by: K\ B)
(A) Human feaces (E)\Anina’ feaces
(C) Botii+4, and B (D} Figinan urine
2. Fluorosisis & disgase'cd us ed 0y thie.esnsumption of excess: (K.B) (LHR 2014, SWL 2017)
(A) Chlarine 1 (B) Bromine
(CYFluotiaz), (D) Astatine
3 Winibt-O1the following disease causes liver inflammation? (K.B)
' (A) Typhoid (B) Cholera
(C) Hepatitis (D) Jaundice
4. Hepatitis and can be transmitted by contaminated water. (K.B)
(A)B, C (B)A, E
(CO)AD (D) B, A
5. Hookworm infects the: (K.B)
(A) Small intestine (B) Large intestine
(C) Stomach (D) Liver
6. Hookworm infects about how many billion people worldwide per annum? (K.B)
(A1 (B) 2
© 4 (D)5
7. Diarrhea may be caused by viruses: (K.B)
(A) Bacteria (B) Parasites
(C) Bothaand b (D) Fungal infections
8. Dysentery is a disease of: (K.B)
(A) Intestine (B) Stomach
(C) Heart (D) Liver
9. Cholera is an acute infection caused by bacteria: (K.B)
(A) Cholerae (B) Vibrious cholerae
(C)Bothaandb (D) None of these
10.  Water borne diseases: (K.B)
(A) Dysentery (B) Cholera
(C) Both Aand B (D) Pneumonia N
11.  Jaundice is caused by an excess of —__Inblood. £ R\ N | -
(A) Bile pigments \ BRECH, My VN ST
(C) WBC’s \ — (D) ThrgmEocytas |
12. Patient feels weakness and H\'Ith |r (I~ E) ’ -
(A) Jaunu“e L . \ . /RvHepatltls
© Cryum* por; i 7s+s ! 2l (D) Cholera
13.  Tyghoid is a d angerous’ \isease: (K.B)
._?/\‘ Intestinal— = (B) Bacterial
() tafections (D) Fungal
14.  Chlorine kills: (K.B)

(A) Bacteria
(C) Both A and B

(B) Micro-organisms
(D) Germs
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15.  Swimming pools are cleaned by: (K.B)

(A) Chlorination (B) Fluorination
(C) Bromination (D) Both B and C.—

16. A disease that causes bone and tooth darfiape: (K .2} o W(LIAR 2015, GREVE2017)
(A) Jaundice . - (133 Flubrdsis '
(C) Hepatitis ' (D) Astlima -

17.  Which-gas 11 used.to-gestroy.hairniful bafte_ri 1inwater? (K.B)(GRw 2015, MTN 2017, DGK 2017)
(A) lotisa . ~(B) Chlorine
(C) Fluerig 4 (D) Bromine

| m -l - 15.4 TEST YOURSELF
J , Cetine water borne diseases. (Knowledge Base)

Ans: WATER BORNE DISEASES

Definition:

“Diseases that spread because of drinking polluted water or eating food prepared with
polluted water are called water borne diseases .
Examples:
e Cholera
e Dysentery
e Hepatitis
These diseases spread because of lack of sanitation arrangements.
ii. What is dysentery? (Knowledge Base)

Ans: DYSENTERY
Definition:
“Dysentery is an intestinal disease which is typically caused by certain bacteria or
parasites”.
Symptoms:

It is characterized by severe diarrhea that may be accompanied by blood or mucous.

iii. Which of the bacteria causes the cholera? (Knowledge Base)

Ans: BACTERIA CAUSING CHOLERA
Cholera is an acute infection caused by the bacteria “Vibrious chloerae”.

iv. What do you mean by fluorosis? (Knowledge Base) (RWP 2017)

Ans: FLUOROSI el
Definition: - 1t

“Fluorosis is a disease caused by the consumptlon of excess flus 'dc' o L

Symptoms: - YN NE=R A
Flurorosis can cause bones-snd tee*h,darr\.‘t,e. ARERIEER Y

V. What is hepatltls’> (Know! ech 2iase, ;| X Lt (SWL 2017)

Ans: |~ I_QIQ’AT_I
Defmnr"ﬁ | 3 ™

“It is liver, mﬂanr]aﬂcn cos ..only caused by one of five viruses called hepatitis A, B, C,
e D[l ET '
AN 1__r_1_r_s‘r.|=,>|on:

J [ N Hepatitis A and E can be transmitted by contaminated water.
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- 1%, L '
E 1 [}
r .

Quality of Water:

Good quality water is zolourless, odourtess 'and fasteless.\Hardness of water can
be'checkad tyv-wasijing, Saft “water preduces lather with water. Pure water has

iijast, coriduchivity.

‘Boiting point of water:

Water boils at 100°C.

Distillation of Impure water:

Impure water can be purified by simple distillation apparatus as shown in figure.

Distillation process involves boiling of a liquid and then condensing the vapours.

Thermometer

Tap water
out

Distillation flask Condenser

Impure water

Tap water
in
Boiling chip . [ I
(to ensure A f '
smooth boiling) ] oo by
e, PUFET vcter'———-—lz___,——w-

_'_'___ — __.__ —_—

|m0Urt. Vi atpr;.s :ﬁaken i d d\s\la.lon fiask. TC7s boiled. Water vapours rise and
enter | h- "nndmsur 'Ihn vapours condense while passing through condenser.
A il hus twv e changed back into pure water, which is called distillate (distilled

water). The distillate is collected in a beaker. The impurities remain behind in the

distillation flask.
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CONCT

N
temporary hardness |
because of HCO, of
Mg” & Ca” |

!
WL

causes
hardness

permanent hardness ,
because of SO,” &
Cl of Mg” & Ca’ J

disadvantages

* hampers washing

» causes stomach
disorders ‘L

* forms scales in 3 [ i j
i removal by

boilers etc.
e affect ground water

industrial
effluents
» toxic metals are heath hazards
domestic 0 detergents -affect aquatic life
effluents e sewage contains waste
material & microbes

e fertilizers
& pesticides

e deteriorate quality of water
» affect aquatic life

® diarrhea!l !
diseases i

__/ \ )

e dysentery }

WATER
L POLLUTION

® cholera

agncultural
effluents

® cryptosporidium

@R’S@

»orm
|
jaundice ‘
|
|
increases NO, e typhoid
in ground water.J L J
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ANSWER KEY

m?ﬁ'l‘.“iﬂ?
INTRODUG HioN

By~
A
C
C
A

15.1 PROPERTIES OF WATER
15.2 WATER AS SOLVENT
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EXERCISE SOLUTION .

MULTIPLE CHOICE QUESTIONSEEE

Which one of the followmg properties of viater isresponsiniz for] risiny.of water in

plants? (K.B) : ~ (R, 2418, DBK] 2016 G-11, SGD 2017)
(a) Specific-heat capacity L by Surface terision
(c) Excelient salvent actiol! _ =="(d) Capillary action

Sperific heet (epecity ofwater is: (K.B)
- {GRW 2014,17 SGD 2014, RWP 2016 G-ILHR 2017, BWP 2017, SWL 2017, MTN 2017)
(a) 4.2 ng Ik (b) 4.2 Jg K™

(c) 2.4 kig*K! (d) 2.4 Jg'K!

Water dissolves non-ionic compound by: (K.B) (GRW 2014, SWL 2017)
(@) lon-ion forces (b) lon-dipole forces

(c) Dipole-dipole forces (d) Hydrogen bonding

Temporary hardness is because of: (K.B)

(GRW 2013,14,17, LHR 2015, BWP 2016 G-I, FSD 2016 G-I, SGD 2016 G-11, RWP 2016 G-II, SWL
2016 G-1, DGK 2017)

(@) Ca(HCO3), (b) CaCOg3

(c) MgCOs (d) MgSO4

Temporary hardness is removed by adding: (K.B) (SGD 2016 G-1, GRW 2015, MTN 2017)

(@) Quick lime (b) Slaked lime

(c) Limestone (d) Lime water

Permanent hardness is removed by adding: (K.B) (GRW 2014, DGK 2016 G-1, BWP 2017)

(a) Nay zeolite (b) Soda lime

(c) Lime water (d) Quick lime

Which one of the following salts makes the water permanently hard? (K.B) — T .
(LHR 2014, 15, GRW 2014, 15, 16, SWL 2016 G-11, MTN 2016 G P"\IP 2016 G _- g J7) \!

(a) Na,CO3 ) NaHEG: - _' ' O O™

(c) Ca(HCO3), \ o @casod\ VL Yy

Rapid qrwﬂh of algap i water D(.dl ¢, b=cauge 0f.2 setergent having: (K.B)  (DGK 2017)

(a) Cars Anjte. saltﬁ AR \ .' (b) Sulphonlc acid salts

(c) Sulppateisalts | | (W ) (d) Phosphate salts

5 Deplztionof O, from water is not because of: (K.B)
6 Décaying of aquatic plants (b) Biodegradation of aquatic plants
(c) Rapid growth of aquatic plants (d) Decomposition of aquatic plants
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10.

11.

13.

14.

15.

16.

Which one of the following diseases causes liver inflammation? (K.B)
(FSD 2016 G-I1, 17, MTN 2016 G-I, SWL 2016 G-I, LHR 2014, 15 SGEI2077)

(a) Typhoid _{b) Jaundice.,
(c) Cholera _ ' () Repatitis |

Which one of the followmg dl sea sas's >l we‘ sever's dlof""“a and czn be fatal? (K.B)
' (SGD 2016 G-1, BWP 2017, RWP 2017)

@) Jaur.di«‘e__ AR VAV (b) Dysentery

(€ Choteral | 1 (d) Typhoid

\!/Fiich one of the following gases is used to destroy harmful bacteria in water? (K.B)
(DGK 2017, SGD 2016 G-I1, 17, MTN 2016 G-I)

(@) lodine (b) Chlorine

(c) Fluorine (d) Bromine

Which one of the following ions does not cause hardness in water? (K.B)

(LHR 2014, 16, MTN 2016, G-11, DGK 2016 G-I, SWL 2016 G-Il, FSD 2017 G-1, RWP 2017, GRW 2017)

(a) Ca?* (b) Mg**
() SO (d) Na*

A disease that causes bone and tooth damage is: (K.B)
(GRW 2013, LHR 2013, 15, RWP 2016 G-Il, 17, SGD, 2017)

(@) Fluorosis (b) Hepatitis

(c) Cholera (d) Jaundice

lonic compounds are soluble in water due to: (K.B) (RWP 2016 G-I1)
(a) Hydrogen bonding (b) lon-dipole forces

(c) Dipole-dipole forces (d) Dipole-induced dipole forces

The chemicals used to kill or control pests are called pesticides. They are: (K.B)

(a) Dangerous inorganic chemicals (b) Dangerous organic chemicals

(c) Beneficial inorganic chemicals (d) Beneficial _organi_c_ C'iIEI'I‘-fii‘.CqJ-S.'._

1w J I
— = L N |

'_mww
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Ans:

Ans:

Ans:

Ans:

Ans:

Ans:

a1 E1I AR L r‘cflnltlon
e _Soit Water is that whish produced e Hard water is that which does not
[ oo Iather with soap. produce lather with soap.
A Importance

EXERCISE SHORT QUESTIONS
How water rises in plants by capillary action? (Knowledge Base) — .
(RWR '01w( -1, DG R 2016 SLLgH
WATER RISE IN/\PLAMT S

Water rises in plants by capiiiary actien. Capillery cCtI.On I5 the'process py wnlch water rises
up from the roots of plants to leaves. This plocasy .s vital 0. tf.e survival of land plants.
Which Teices areesponsible for aiséclviric.nolai substances in water?
2 _ (Knowledge Base)(GRW 2013, MTN 2016 G-1&l1)
VEQRCES D"P NSIBLE FOR DI LUTION
Dypo.e forces .\J.,Jole dipole forces and H-bonding) are responsible for dissolving polar
Slibsiarces in water because positive end of polar substance is attracted by negative end
of polar substance and vice versa.
Why non-polar compounds are insoluble in water?
(Knowledge+Understanding Base)(LHR 2013, SWL 2016 G-1&11)
INSOLUBILITY OF NON POLAR MPOUND
The non-polar compounds do not have polar ends or bonds and are not attracted by water
molecules. Therefore, non-polar compounds do not dissolve in water.
Examples:
e Benzene
e Ether
e Octane etc.
How water dissolves sugar and alcohols? (Understanding Base) (LHR 2013)
DISSOLUTION OF SUGAR AND ALCOHOLS
Water dissolves sugar and alcohols through H-bonding. Both sugar and alcohols contain

hydroxyl groups (—OH) having polar ends which are attached by positive and negative

ends of water molecules.
How limestone dissolves in water? (Knowledge+Understanding Base) (GRW 2015)
DI LVIN FLIMESTONE
The water which has limestone is insoluble in water but carbon dioxide dissolved in it,
convert the insoluble lime stone (calcium carbonate) into soluble calcium bicarbonate. In
this way, lime stone dissolves in water.
CaCO,, +H,0+CO,——>Ca(HCO;),.,

Differentiate between soft and hard water. (Knowledge Base)— !

(GRW 2015, LHR 2013, BWP 251, G-I, FST 3016 G-I DG< 203, aﬁg || WL 2017)

DIFFE}'@NT ATION -

|

The differences between snft waterdnd hartwaler ar° as fo‘lcv\"

-nmmmn

e It does not affect the cleaning action | e It decreases the cleaning reaction of
of soap. soap.
Scum formation
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_ “Definition
~|r® [ Trhe <u_b&.r:,ce WhICh can be|e The substances which cannot be
e Lo [ deecsiposed by microrganisms like decomposed by microorganism like
-_Ju WV bacteria are called bio-degradable bacteria are called non-biodegradable
substances. substances.
Examples

Chapter-15 Environmental Chemistry—Il Water

| o It does not form scum with soap | o It forms scum with soap. |
7. What are the causes of hardness in water? (Knowledge+Understandixy Base) .~ ~
(GRW 2015, LHR 2014, 15,RWP 7(:166 HIMTN 2016430

Ans: CAUSES OF HARDMEGLS' '

The rain water while coniny dowa=abgorhs tirkor. adiexide, fromy the atmosphere The
water mixed with carbon iexide, \wien Ppesses, triouy e beds-of the soil, converts
insolutyle) garoeanies of celrium “and rng 2gnesitim into soluble bicarbonates. It may also
dissolvi ¢h: or ces and sulpaates ef-caicium and magnesium.

£aC0,, + H,0+CO, ——>Ca(HCO, ),
MgCO,, + CO, + H,0——> Mg (HCO,)

{ 2(aq)
3. What are the effects of temporary hardness in water? (Knowledge Base) (LHR 2013)
Ans: EFFECTS OF TEMPORARY HARDNESS
Temporary hardness is because of presence of bicarbonates of calcium and magnesium.
Effects:

e Hard water consumes large amount of soap in washing purposes.

e Drinking hard water causes stomach disorders.

e Hard water is unfit for use in steam engines, boilers and turbines because insoluble
calcium and magnesium salts are deposited inside, which is called scales. They are bad
conductors of heat and hence more fuel is used. Insoluble calcium and magnesium
sulphates not only reduce the efficiency of the engine but also cause the boiler to burst.

9. Mention the disadvantages of detergents. (Knowledge Base)
(GRW 2014, LHR 2015, SWL 2016 G-1, DGK 2016 G-I, BWP 2017, DGK 2017)
Ans: DISADVANTAGES OF DETERGENTS

The disadvantages of detergents are as follows:

e Detergents have a major disadvantage over the soaps as some of the detergents
are non-biodegradable (cannot be decomposed by micro-organisms like bacteria).
Detergents cause water pollution.

e The detergents remain in the water for a long time and make the water unfit for
aquatic life.

e The phosphate salts present in detergents cause rapid growth of algae.

10.  What is difference between biodegradable and non-biodegradab'c substancrw_ o
(Knowledge Base) (GRW 2014, MTN 2016 G-11, 17) — [ [~ )
Ans: DIFFERENTITZTION W N

The differences between bid )d;grar* bI 'uunsla’]ms arid, hori siodegradable
substances are as followe: )

Bibdkgragalit anz_e::__s o n-BiodegradabIe Substances
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11.

Ans:

12.

Ans:

13.

Ans:

14.

Ans:

e Dead bodies of living organisms like | ¢ Plastics ‘
plants and animals e Rubber ] o J

How detergents make the water unfit for aguatic tife (L Inasistind inig Basy,
| \(GRYV 3015} R 2017/ SGD 2017, FSD 2017)

DETE FC;EQ”SLN7/QLA|I LirE

Deterg nis\maice the wai er unf fo. gguatic- ite because:

T jete.gf s are non-blodegradable, so they remain in the water for a long time and
mlake the water unfit for aquatic life.

(ii) Phosphate Salts:

The phosphate salts present in detergents cause rapid growth of algae in water bodies,
which floats over the surface of water. These plants ultimately die and decay. Decaying
plants being biodegradable consume O, present in water. Thus, depletion of O, results in
death of aquatic life.

Why pesticides are used? (Knowledge Base) (SWL 2016 G-11, MTN 2016 G-I)
E OF PESTICIDE

Pesticides are used either directly to kill or control the growth of pests. Pests may be
weeds, herbs, insects, fungi, viruses, etc. they all damage crops and transmit diseases
both to human beings and animals.

What is the reason of waterborne diseases? (Knowledge Base)
(GRW 2014, 2015, MTN 2016 G-I)

CAUSE OF WATERBORNE DISEASES

The reason of waterborne diseases are as follows:

e “Toxins” like arsenic, mercury lead and many organic chemicals.

e “Microorganisms” like viruses, bacteria, protozoa and worms present in water.
The main cause of waterborne diseases is lack of proper sanitation facilities.
How waterborne diseases can be prevented? (Appllcatlon Base) .

= (buD ‘f'lf‘C‘I .:GL’“’1.hf" II):
PREVEMTION f;l-' Wl\'.'-" ! 3( RNE A EA‘ Eb o

The Waterbnrne diseases cai b° pre\r-\n (d )y thﬂ fo..d"vl g .nethodu: g

. D&ovlflnn of seffe waLer ' \ B
e Dispps al o snwacn '

SO poel ~Contret of toxic chemicals

. Drinking water must be properly treated and purified
e There must be adequate sanitary disposal of waste.
e Chemical contamination can cause acute illness but often toxic contaminants are
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Ans:

Ans:

10.

Ans:

slow poisons and carcinogens. There must be strict control over the use of
pesticides and other chemicals.

mam

How polarity of water mLIea uae p a)< it T )Ie 0 dissclve-the sukstances?
See LG 2 Thpic,215:2)
Explaizih? raethiods i removingisey manent hardness.
See 1 Q.2 opic 1513) '
l xplain thi e pollution because of industrial waste.

Spe LG Z (Topic 15.4)
Justlfy the statement: household water is the reason of water pollution.
See LQ.3 (Topic 15.4)
Explain agricultural effluents are fatal for aquatic life.
See LQ. 4 (Topic 15.4)
Explain five important waterborne diseases. How can these be prevented?
See LQ. 1 (Topic 15.5)
Give some disadvantages of hard water.
See LQ. 3 (Topic 15.3)
What is water pollution? Describe the effects of using polluted water.
See LQ. 1 (Topic 15.4)
Explain the reasons, water is considered a universal solvent.
See LQ. 2 (Topic 15.2)
Write a note on the treatment of sewage water.
(Understanding+Application Base)

SEWAGE TREATMENT

1%,

Definition:
“Sewage treatment is the process of removing contaminants from wastewater, primarily
from household sewage .
Methods:
It includes physical, chemical, and biological processes to remove these contaminants
and produce environmentally safe treated wastewater (or treated effluent).

STEPS INVOLVED
Sewage treatment generally involves three stages, called prlmary, SP"“ 1dﬂry and 19' fa y
treatment. - P, [ | :
1. Primary Treatment: —~ A TAY VAN LA
“It consists of temporarily folding- "he sewage! il a qliess eit hasin| Where heavy solids
can settle to the bottom vihile’ cil) grease anil ligiiter seiids flost'to the surface. The
settled ar G, fipatisg materidls are\tmmnd pnc the remaining liquid may be discharged
or subjfwd to »exmdawt ‘eatment®,
Some sewage Heaiment r,.ants that are connected to a combined sewage system have a

wbwpass.atrangsinent after the primary treatment unit. This means that during very heavy
reinfalirevents, the secondary and tertiary treatment systems can be bypassed to protect

them from hydraulic overloading, and the mixture of sewage and storm water only
receives primary treatment.
2. Secondary Treatment:
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“Secondary treatment removes dissolved and suspended biological matter. Secondary .
treatment is typically performed by indigenous, water-borne m|cro -.gamsmc Ana |
managed habitat ”. % [

Secondary treatment may require;a separcticr process, t¢ ren’ o'\.n,'the micfg-organisms
from the treated water pricr t) dlwa e or2rdary trﬁa mel it. |

3. TertlerTrf‘"Lm ent;

“Tertiaxy (raa; r1ent is 3Cme irles deflned as anything more than primary and secondary
treztinent . drdzy 10 allow rejection into a highly sensitive or fragile ecosystem
{estuaiiss; low-flow rivers, coral reefs) .

Treated water is sometimes disinfected chemically or physically (for example, by lagoons
and microfiltration) prior to discharge into a stream, river, bay, lagoon or wetland, or it
can be used for the irrigation of a golf course, green way or park. If it is sufficiently
cleaned, it can also be used for groundwater recharge or agricultural purposes.

PRETREATMENT

iE?ﬂ jﬂ _ﬁg*“;?t_ijflﬁﬁzﬁF

OVERFLOW  — TRASH il

. SECONDARY PRIMARY

' — %l AERATION

[Er=s

DIGESTION METHANE

-.._-_‘_

\I:&-IL DRY SLUDGE FINISHING
| Il

Figure: Simplified process flow diagram for a typical large-scale treatment plant

What is chlorination progss of v/ aﬁ_er?- = A |

. | | /$ iende. Teumolr-,a\ and Society Pg. # 148)
~F \ ,w'bdgimﬁ_QiEV“ER

Definitizny |\ ¢y ™,

“The procgss \of pa»sn( (.f chilorine through water to kill bacteria and other micro-

Graanisms Ls calies chlorination”.

M/ edhenisim of Chlorination of Water:

Swimming pools are cleaned by chlorination process. It is the addition of chlorine
solution in swimming' pools. Chlorine kills bacteria and other micro-organisms. Cl, itself
does not Kill rather it dissociates in water to form hypoclorous acid (HOCI) and
hydrochloric acid.
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Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q.5

AnNs:

-nm

Ground Wattl‘ ' | The 'cgntamiiatict ot ground water due to undesirable and harmful
Pollution 044 subistarizes s called ground water pollution.

Capillary Action

Cly *+ H;0)——HOCl, +H', +CI
HOCI further ionizes to produce hypochlorite and proton.
HOCI(aq)—>H +OCI’,

[Gs)) ‘au)
Both the products HQCI and G:'CI" ki!l Becteria and mitro- o.qar ISIRS
What is difference betwesnthegsius ang jaurdice? . | (LHR 2015)
TJIFEERIZNTE H\T CAIL_~

mlmtm

________ Effects
. tis I|\ er in l"mnatlon ¢ Inthis disease, liver ceases to function
RN and eyes turn yellow. Patient feels
weekness and fatigue.

(aq)

Cause
e It is caused by one of five viruses | e It is caused by an excess of bile
called hepatitis A, B, C, D and E. pigments in the blood.

Differentiate between temporary hardness and permanent hardness.
DIFFERENTIATION

Temporary Hardness Permanent Hardness
Definition
e It is because of presence of|e Itis because of presence of sulphates
bicarbonates  of  calcium  and and chlorides of calcium and
magnesium. magnesium.
Removal
e It can be removed by physical as well | e It can only be removed by chemical
as chemical method. method.

Why sea water is unfit for drinking and agricultural purposes? (Knowledge Base)
EAWATER | NEIT

Sea water is unfit for drinking and agricultural purposes due to high percentage of dissolved

salts. Only 0.2% of the total water on the Earth is potable, i.e. fit for drinking purposes.

What is meant by heat capacity of water?

Heat capacity is defined as, “The amount of heat required to raise the temperature of one

gram of water by 1 °C”. Water has a high heat capacity meaning it takes_more energv ) Yal!

increase the temperature of wataer compared to other substances

uum_

|
Capillary action is the process by which water rises up from the roots of
plants to leaves. This process is vital for the survival of the land plants.
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The attractive force present between partial positive hydrogen end of \ .
Hydrogen Bonding one molecule and partial negative end of more electrm.bbative ateni i 1
of other molecule is called Hydrogen bondmf;_ = W LR
Soft Water Soft water is that whlch proiu e 4031 legierith shaln. -
Hard Water

Temporary Har:laess)

Hard watzris [hdt wh cr du_)e: 0t p;mk:c: Iatner \azith soap.

it is beratsa-uf presence of bicarbonates of calcium and magnesium.

|| 'Perrmalent Hardness

It is because of presence of sulphates and chlorides of calcium and magnesium.

Water pollution is a contamination of water bodies (e.g. lakes, rivers,

Infectious Diseases

Water Pollution
oceans and ground water).
Agricultural Effluents The waste water of agricultural sources is called agricultural
effluents.
Industrial Effluents Th_e waste matgrlals (_partlcles) WhICh are discharged by industrial
units are called industrial waste or industrial effluents.
Diseases that spread because of drinking polluted water or eatin
Waterborne P gp g

food prepared with polluted water are called waterborne infectious
diseases.

The process of passing of chlorine through water to kill bacteria and

Chlorination other micro-organisms is called chlorination.
Dysentery is an intestinal disease which is typically caused by certain
Dysentery bacteria or parasites. It is characterized by severe diarrhea that may be
accompanied by blood or mucous.
. Fluorosis is a disease caused by the consumption of excess fluoride.
Fluorosis .
Flurorosis can cause bones and teeth damage.
- It is liver inflammation commonly caused by one of five viruses
Hepatitis

called hepatitis A, B, C, D and E.

Bio-degradable
Substances

The substance which can be decomposed by mlcrowugmlsms Tihie
bacteria are called bio- degradable substanr‘ne [ [ L,

e e T e P P
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Chapter-15 Environmental Chemistry—Il Water

SELF TEST N
Time: 35 Minutes 'y Maile! 5
Q.1  Four possible answers (A), (B), (C) and ‘D) to each memou are given, marlk-che
correct answer. o \oxl 6)
1. The %age of drinkable viater on2arthis: ! )
(A)2.0% _ AL (B)D.C2%
(©)0.2%) | S VD) 5%
2. The heatapacity of wateris:,
(A) A3 gk L (B)4.2JgK*
(A4 00 K2 (D) 4.1Jg'K*
3 Vi/eter molecule has a structure:
(A) Polar (B) Non-polar
(C) Both (D) None of these
4. It is sparingly soluble in water:
(A) Limestone (B) Benzene
(C) Ether (D) Gypsum
5. The disease that causes bones and teeth damage:
(A) Fluorosis (B) Hepatitis
(C) Cholera (D) Jaundice
6. Temporary hardness is removed by adding:
(A) Quick lime (B) Slaked lime
(C) Limestone (D) Lime water
Q.2  Give short answers to the following questions. (5x2=10)
Q) What is the distribution of water?
(i) Differentiate between soft and hard water?
(iii)  Write two disadvantages of hard water?
(iv)  What is the function of fertilizer?
(V) What do you mean by fluorosis?
Q.3 Answer the following questions in detail. (5+4=9)
Q) Explain water pollution because of industrial wastes? . (5) .
(ii)  Write two methods used for removal of permanent hardness-of; wate|. | by -' “ Ay

NOTE: Parents or guardians can conduct ’tn S test in tuetr <upﬂ vmnn ln :)rd ar e cneck the sk|II

of students

1 L T 1
b - 3 ! | .." 5 .I .-
1 A | — ' L i
DA Y Lo
! L 1 L1 |1 i} h :
1 i \
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Chapter-16 Chemical Industry

INTRODUCTION .

Q.1

Ans:

LONG QUESTION ~ [ [

(A) What is importance of chemical indust'ies in Fakt 8tan? (;(nuvwedgn B&2
(B) Explain historical backgrour.d of incustries,ir, Pakistan.

(A) IMPORTANCE () CHEMICA! INDUSTRIES
Chemiga! ’nt’ustrms are esteblishad vo ireet tne needs of modern societies.
(i) Metzig

Metallwgy (5 the stitnce of leltracting metals form ores. Metals have played a major role in
pragress of suciriies. Since ages metals are used for making tools, machines and other items.
I *n 2 (riodern age, although polymers have taken the place of metals, yet the importance
of metals cannot be ignored.

(ii) Polymers:

In a number of cases polymers have taken the place of metals.

(iii) Baking and Washing Soda:

Baking soda (NaHCO3) and washing soda (Na,COs3) are used in daily life for different purposes.
(iv) Eertilizers:

Fertilizers are vital for the growth and development of plants and crops. One of the
important fertilizers urea, is used to enhance the productivity of crops.

(v) Petroleum Industry:

In the modern age of communication, petroleum industry has a great significance.

Use of Petroleum proudcts:

Petroleum products are used as fuel, solvent and lubricants.

Use of petrochemicals:

Petrochemicals are used to manufacture a variety of household items, plastics, detergents,
rubber etc.

HISTORICAL BACKGROUND OF INDUSTRIES
Pakistan Industrial Base:
Pakistan industrial base was very weak at the time of independence.
Total Industries in India:
At the time of partition, there were 921 big industrial units in India.
Pakistan’s Share:
Out of these only 34 came to the share of Pakistan.
Measures Taken to Develop Industry: - \
e After the independence, government made a lot of nci.uef anu vncuurog=d tie
private sector to establish industrialiurtits.. ~§ "~ -
e A lot of steps and rmeasures are taken 1p_se_t up _:r,)rp_or.atmn:‘ tc_ fac.ntate loans and
technical know-hovy 1r tiw rapifl developmiart Cflindusties.
e _Chaniical indis uy was/radicly! de\rﬁlopvo hezitse the chemicals are used for the
manufactiring 0F alrmunit s, fertiiizers and other substances of daily use.
Industrial Ercaucts of' Pak stan:
F‘c,k\c tan'is now proiuu.ng a lot of products like:

SO0 Sl Thamicals

Fertilizers

Cement

Steel

Heavy engineering machines and tools.
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Chapter-16 Chemical Industry

INTRODUCTION
SHORT QUESTIONS

Q.1  How are chemical industries important tous? (Knevieage Base))

Ans:  Answer given on Page # 330 (Indtistiial Prodiiits, of Paxistah)

Q.2  Give chemical formulas ¢f bakizg-and washirg sofda? (Kncwiedje Base)
Ans: _ CHEMICAL ZQRMULAS -

The ctlendical farinulagaf heking and washing-soda are as follows:
o Baking sodal | 'NgHCO3
\WVasnirg,scda - ria;CO3. 10H,0

Q.37 Wiat was Pekiscan’s industrial base at the time of independence? (Knowledge Base)
Prersd PAKISTAN INDUSTRIAL BASE

Pakistan industrial base was very weak at the time of independence.

Total Industries in India:

At the time of partition, there were 921 big industrial units in India.

Pakistan’s Share:

Out of these only 34 came to the share of Pakistan.

MULTIPLE CHOICE QUESTIONS

1. Fertilizer urea is used to enhance: (K.B)
(A) Variety of items (B) Both Aand C
(C) Productivity of crops (D) None of these
2. These are used as fuel, solvent and lubricants: (K.B)
(A) Petrochemicals (B) Fertilizers
(C) Petroleum products (D) Ores
3. Big industries in India at the time of partition: (K.B)
(A) 989 (B) 924
(C) 926 (D) 921
4. How many industries came in share of Pakistan? (K.B)
(A) 36 (B) 33
(C) 34 (D) 30
5. Chemical formula of baking soda is: (K.B)
(A) NaHCO3; (B) Na,CO;
(C) CaCOs3 (D) Na,C03.10H,0
6. Chemical formula of washing soda is: (K.B)

(A) NaHCO3; (B) Na,CO;
C CO D) Na,CO-2.2

Q.1  Define the terms. (Knowlesige Baze) AR ' ' -
71(LHR 7035, 'R 2016 - W, N 12016 G-I, BWP 2016 G-I)

(1) Mineral . (..) Qre)/ / LA 'Gangae.
Ans: AR TasA % LT LGNS
MINEFAL LATRANY
' (LHR 2015, RWP 2016 G-11, MTN 2016 G-I, BWP 2016 G-1)
- The| solid nctu'ral materlals found beneath the Earth's surface, which contain
| ompeiings of metals in the combined state along with earthly impurities, are called
! iminerals”.
Examples:
e Rocks salt

e Gypsum
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Chapter-16 Chemical Industry

Q.2

Ans:

ORES: (LHR 2015, SWL 2017, RWP 2017, DGK 2016 G-1I)
“Those minerals from which the metals are extracted commercially at_a-comparativany
low cost with minimum effort are called ores of the metals”. - [ [* [

All ores of the metals are minerals, but all jiinerals 212 it oress.

Examples:

e Copper glance (Cu; S)

. "haILopyrlfﬂ (Curesy) . ;-
GANGUY \ - (GRW 2014, SGD 2016 G-I)
The ear hh/ arg Olht r imnuritics assomated with the minerals are known as gangue.
Ezérples:
L%9) L96h

e Clay

e Sand
Define metallurgy. Describe different steps involved in the metallurgy.

(Knowledge+Understanding+Application Base)
(DGK 2017, BWP 2017)

METALLURGY
Definition:
“The process of extraction of a metal in pure state on a large scale from its ore by
physical or chemical means is called metallurgy .
TEPS INVOLVED
The processes involved in metallurgy for extraction of a metal in the pure state from its
ore are:
Q) Concentration of the ore
(i) Extraction of the metal
(ili)  Refining of the metal
(i) Concentration of the Ore: (MTN 2017) (Ex-Q.1)

“The process of removal of gangue from the ore is technically known as concentration
and the purified ore is called the concentrate .

Methods to Concentrate an Ore:
Concentration of the crushed ore is carried out by the following methods:
(a) Gravity Separation: (SGD 2016 G-1, MTN 2016 G-1\.

Gravity separation is based on the differences in densmes of 'rhe nual..c re @i the!
gangue particles. — NN N

" J I
— = L N |

Working: )
In the process, the powdered Neavy’ mibtal pearin, 0 cm seﬁlet ouvvn on agltatlon in a stream
of watei;2A h| e the "ﬂh ter gangle Q{E __es_ae_(_:ﬂn ict away by the water.

__.-' 1
! Water
* Water +
Gangue

Concentrated ore }

Figure: Gravity Separation
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(b) Eroth Flotation Process: (GRW 2014, 17, SGD 2016 G—I_I) _
“Froth flotation process is based on the wetting characteristic of the qre enu the ganjyoe, |
particles with oil and water, respectlvely 7 I B

Working: — T \\ IR A

The ore particles are plef(\rentir«'.'r werted| py' oil and'the jarigie particles by the
water. Thewhole mixture, is, agicated with cerapiessed-air. Hence; oil coated particles
being ! igmer ceme w© fhe erdre*'n he .orm ofa froth that can be skimmed.

Froth bubbles
carrying sulphide
ore particles

< Compressed
air

X . R 2~ Sulphide ore
T ] particles

Figure: Froth Flotation Process

(c) Electromagnetic Separation: (LHR 2014; GRW 2014, SGD 2016 G-11, RWP 2016 G-I)
Electromagnetic separation is based on the separation of magnetic ores from the non-
magnetic impurities by means of electro-magnets or magnetic separators.

Working:

The powdered ore is dropped over a leather belt moving over two rollers, one of
which is magnetic. The ore gets attracted and is collected nearer to the magnet while the
non-magnetic impurities fall further away.

Electro-magnets Crushed ore

Magnehc belt

—— Magnetic ore

1 At
Non-| magnetlc'

waste

I_- :___ A

Figure: Magnetic. %eparatlon P BNy

— | —— !

(i) Extraction of the Met=iFron:. fhe Cu..certtruted orer | | -

The metal is isolated frora the cmcentr.tted e uy ch arrlicdl refuction or electrolytic
Processes, Cl-emmahnethads af dt 1ctﬂt‘n G { are fiwvolves following methods:

(@) Roasuna:, |\ 1 L L -. A= (LHR 2013, SWL 2017)
It is.2 priocess | i h'?ea.lti_r_'r_g he concentrated ore to a high temperature in excess of air.

Jedrhnty: |

“Chpper pyrite (CuFeS,) is strongly heated in excess of air to convert it into a mixture of

cuprous sulphide and ferrous sulphide (Cu,S + FeS). While impurities react with oxygen
to form volatile oxides.

2CUFeS, + O, —> 2FeS, + Cu,S +SO,, T
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(b) Smelting:
(GRW 2014, 2015, 2016, BWP 2016 G-I1, 17, DGK 2016 G-I & II, RWP-2017)

It is further heating the roasted ore with sand flux and cokP |".-the pr sence of ekces:s of
air in a blast furnace. e N, (¢ e

Process -y _: ._.- _- '_ ', L 'I '.I .I
It is highly exothermic proczs:, *neueForﬁ ad m1|| :mwnt )i Uuke is ru"alred in the process. In
the progess, fivst fo: rods-sui uhlue oxidlizes to mf"fr‘ ferrous oxide which reacts with sand to form

iron silicate :Ia1 ( Ft S O.). It Leing ighiceTises to the top and is removed from the upper hole.
- ;éFrs +30,, —> 2Fe0, +250,, 1

(S0

..___.-\. 1

NNV A FeO, +s|o —>FeS|O

2(9)
Cuprous sulphide also OX|d|zes to form cuprous oxide which reacts with unreacted
ferrous sulphide to form ferrous oxide and cuprous sulphide.
Matte:
Cuprous sulphide and ferrous sulphide form a mixture (Cu,S.FeS). This molten mixture
is called matte. It is withdrawn from the lower hole. It contains about 45% of copper.

2Cu,S , +30,, —>2Cu,0, +250,,

Cu,0,, +FeS, —> Cu,S, +FeO,,

Charging
floor

) - y - |1 1L L r,
N I I e R N
J o ; y

(c) Bessemerization: | | =\ RRIR
(GRW 4014 15 V/L 7)1( G 1, JPK ?m.,, NITN 20160 I & 11,17, RWP 2017)
“Itis twe i rtier- heaﬂm o‘ he (‘n&Q:n m atte in-a pear shaped bessemer converter.”

Besserr er, t o ) /el.tv \

Bescomer ¢nverter S fhb firnace which is used to performed bessemerizaiton. It is fixed

e J E*l [olvct ;¢-hat1t can be tilted in any direction.
(MY Y _,rcuess.

Molten matte is mixed with sand and heated with a hot blast of air through tuyers.
Ferrous sulphide is oxidized to form ferrous oxide which reacts with sand to form slag
(FeSiO3) that floats on the top.
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2FeS +30( ——>2FeO +ZSO

FeO +S|O 5 FeSIO 3(slag) '

Cuprous sulphide is OX|d|zed to form cuprc US| oxide ~tich qgdm re:icts wiir, reﬁu.ni:n’g
&

cuprous sulphide to form metallic | opper. ! \ '

2Cu S _+\»C ) P Cu2 “) ZSC‘»Z(Q)

u O C_u;S o= oL,u( +S0

] N L L}

2(9) T

Slag

Metallic
copper

Figure: Bessemer Converter Used For Bassemerization of Copper

Blister Copper:
“The molten metal is shifted from the converter to sand moulds and is allowed to cool.
The dissolved gases escape out forming blisters on the surface of the solid copper.
Therefore, it is called blister copper. It is about 98% pure copper. It is further refined
by electrolysis .

(iii) Refining or Purification of the Metal: (LHR 2015)
Refining the impure metal by electrolysis is the most widely used process of refining metals.
Example:

Electrolytic refining of copper is carried out in an electrolytic tank.
Electrolytic Cell:
The concentration and working of electrolytic cell is as follows:

Electrode:

There are two copper electrodes: o~
e Anode: Impure copper metal acts as anode. —_ ,”‘J;:' RS
o Cathode: Pure copper metal acts ad céthode— "~ "\ % | [ &, 10—

Both electrodes are suspends dlneer‘trolyt.c saiut o, | N |

Electrolyte: BYFAR ) "

Coppet S}IiDhafC‘Qi)IGIIQW |“'rseq Nn wioctrc. f‘e B

Workir: Workir:g: Pl

-, O, passmg 1he el Utrrc current through the solutlon anode (impure copper) dissolves to
|JILV d='Cu™ ions to the solution. These Cu®* ions are discharged by gaining of electrons
Trom the cathode. Thereby copper atoms deposit on the cathode, making it thick block of
pure copper metal.
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Impurities Obtained:
The impurities like gold and silver settle down as anode mud.

N ' L-
| ippure copper=—k- Prsd=" L Anode
1 lancite I | b B coppér has been
| Hure,coppar - —f H R deposits eaten away
c athad? : at cathode
= [ || ) e
J [ SN - Electrolyte
T sulphuric acid ----|_~Anode
and copper mud

sulphate
Figure: Electro-refining of Copper

Net Result:

In this process, impure copper from the anode dissolves and goes into the copper sulphate
solution. Side by side, pure copper ions from the solution deposit on the cathode. Thus, cathode
becomes a pure copper metal. The impurities like gold and- silver settle down as anode mud.

. R Lof Removal of
lemoval o impurities
'Tr?’]n;[?r\:ﬁégf |mpur|t|es as 5|ag
Crushed Concentrated Roasted ore /
Concentratnon ore CUFeS Roasnng CUzS+FeS Smelting

ﬂotatlon
Removal of impurities as slag

Blister copper Smelted ore |
98% : CuSFeS |

Figure: Flow Sheet Diagram for Extraction of Copper

Pure copper
99.9%

Electrolytic Bessemeization

refining

Defmmqg ‘* __ x _
“During ¢meliig) of LOpper ore TUprous sulphlde and ferrous sulpide form a mixture
(Cup s Fe&) This thcken mixture is called matte ”.
: ]I | i e of matte:
! I N, % 5

It is withdrawn from lower hole. It contains about 45% of copper.
2Cu,S+30,——>2Cu,0+2S0,
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Q.2

Ans:

Q3

Ans:

Q4

Ang.

Q.5

Ans:

Q.6

Ans:

Q.7

Ans:

What is metallurgy? (Knowledge Base) -
(DGK 2017, FSD 2016 G-11_17-BWP 70i6,5-11 RW2 2017
Answer given on Page # 332 ' ' :

Describe froth flotation pir¢cess. {((¢noyiedgeApplicatiol Base) | |
‘GRW 2014,17, FSD 11046 G-I, SWL 2016 G-11)
Answe;Giver. on Page # 333

Write the nr o uia f copper vlanceand chalcopyrlte (Knowledge Base)
(SGD 2016 G-11)

- FORMULAS

T 1@ tormulas of copper glance and chalcopyrite are as follows:
e Copper glance : Cu,S
e Chalcopyrite : CuFeS;

What is gangue? Also write chemical formula of copper glance. (Knowledge Base)
(GRW 2014, SGD 2016 G-I, RWP 2016 G-I1)
Answer given on Page # 332

How concentration of ore is done by gravity separation and electromagnetic
separation? (Knowledge+Application Base) (DGK 2016 G-I)
NCENTRATION OF ORE

Concentration of ore is done by the following methods:
Gravity Separation:
In the process, the powdered heavy metal bearing ore settles down on agitation in a stream of
water, while the lighter gangue particles are carried away by the water.
Electromagnetic Separation:
The powdered ore is dropped over a leather belt moving over two rollers, one of which is
magnetic. The ore gets attracted and is collected nearer to the magnet while the non-
magnetic impurities fall further away.
Why hair colour of different people is different? (Knowledge Base)

(Interesting Information Pg. # 56)

HAIR LOUR OF PEOPLE
The colour of hair is cuased by the presence of transition metal compounds in the hair.
e Brown hair contains iron or copper compounds
e Blonde hair contains compounds of titanium . w [ |
e Redhead hair is because of-the preserice- of mul /bgenuiris o\,rr p)u..dﬂ

mr&mmnzzm:_

QUL TIFL R CHOICE QUESTIONS

Smence oi extracirg ﬂ"tol fom ores is called: (K.B)

(2)[Ganfue !, 1YL - (B) Metallurgy

" @) Bessemearization (D) Calcination
Blister copper contains: (K.B)
(A) 95% pure copper (B) 99% pure copper
(C) 98% pure copper (D) 92% pure copper
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3.

10.

11.

12.

13.

14.

15.

16.

Cuprous sulphide oxidizes to form: (K.B)

(A) Cuprous sulphate (B) Cupric oxide .
(C) Cuprous oxide (D) Cupric sulphaf"-
Matte contains % copper: (f& 3) N[ ¢
(A) 30 . L3236
(C) 40 S (D 4L
Molter-mixiure of Cu>3:F2S\is salied: (K.B)
(A) Ore—= |\ ' 1 . —(B) Matte
(C) Soik 11 L Vo ' (D) Petroleum
First process ineived in metallurgy is: (K.B)
1A Extiaction of metals (B) Smelting
(C) Froth flotation (D) Concentration of ore
Process based on wetting characteristics of ore is called: (K.B)
(A) Electrolytic separation (B) Smelting
(C) Froth flotation (D) Gravity separation
Separation of magnetic ore from non magnetic is called: (K.B)
(A) Gravity separation (B) Electromagnetic separation
(C) Concentrate (D) Matte
Brown hair contains: (K.B)
(A) Titanium (B) Molybdenum
(C) Iron or copper compounds (D) Alkali metals
Blonde hair contains: (K.B)
(A) Titanium (B) Molybdenum
(C) Iron or copper compounds (D) Alkali metals
Red hair contains: (K.B)
(A) Titanium (B) Molybdenum
(C) Iron or copper compounds (D) Alkali metals
Process of extraction of metal in pure state is: (K.B)
(A) Gangue (B) Gravity separation
(C) Metallurgy (D) Electromagnetic Separation
Process of removal of gangue from ore is called: (K.B)
(A) Concentrate (B) Metallurgy
(C) Concentration (D) Ores
Minerals are those solid natural materials which contain: (K.B)
(A) Compounds of non-metals (B) Compounds.of; I]r°t l|°- - L N
(C) Both Aand B ' (D\ Neyre Lf[ el w Y [ CLA0
Example of ores is: \ ) AREERR o
(A) NaHCO4 \/ :. R (E:\ CL
(C)Neui |~ ! W (D) Boih Band C
Cause i-chldr offiair 5 aue w nresesice of:
(A) Alkali'Mewa (I (B) Halogens
(G Transition #lement (D) Noble Gases
{Tha Llieniical formula of chalcopyrite is: (K.B) (GRW 2016)
(A) Cu,S (B) CuFes,
(C) Cus (D) FeS
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Ans:

IRNIAN

ANS:

Ans:

iv.

Ans:

Ans:

| . Definition
AL Wh:.n ll.ll' bumblnes with gangue it | e Blast furnace cuprous sulphide and
' _Iwiil form slag which being lighter in ferrous sulphide form a mixture
' weight and floats on the molten metal. (CugS, FeS). This molten mixture is
called matte.
Density
e Itis lighter than the metal | e« Itis heavier than the metal

16.1 TEST YOURSELF
Define concentration process used in metallurgy of copper. (Knowhgap base)
CONCENTRATION OF ORE
Definition:
“The process of removal 5j° ganguie fror i whel\creis| techncd ll} khm n as concentmtlon

and the purified ore is called the goacei| tr lte
Methogs:
Conceritzatior, of cryshed ore i< can'!vd out 'uy following methods:

e Grovity sepaation | '

» Elestromannetic separation
| [\ (Frietn Tiotation process
why a small amount of coke is required in the smelting process? (Knowledge Base)

USE OF COKE

A small amount of coke is required in the smelting process because smelting is further
heating the roasted ore with sand flux and coke in the presence of excess of air in a blast
furnace. It is highly exothermic process. More over the coke initiates the reaction.
Reaction:

2FeS, + 30,, —> 2Fe0, + 250,, T

FeO(S) + SIOZ(g)—> FeS|O3(S)

Why lime is added in the smelting process? (Knowledge Base)
ADDITION OF LIME

Lime (CaCOs3) is added to remove excess of SiO,. Lime decomposes to form CaO, which
reacts with sand to form slag.

CaCO; —— CaO + CO;,

CaO+Si0; —— CaSi03(5|ag)
Slag is removed from the upper hole.
How slag and matte are removed from the blast furnance? (Knowledge Base)

REMOVAL OF SL AG AND MATTE

Slag:
Slag (FeSiO3) being lighter rises to the top and forms upper layer, which is removed from
the upper hole.
Matte:

Matte is a mixture of cuprous sulphide along with some unreactet f@rro is ‘U i |1e' \

(Cu,S.FeS) forms a lower layer. It is withdra:vn from the-lgwver, ho. [ |

What is difference between slag rr1 matie? _(:\.10 '\ll"L ge Eas=+JJnr|e|qtar.L|ng Base)
| | (SGD 2017)

The differinces bewwden 8 &) anamétte, are as-follows:

-ﬁlltm
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Vi.

Ans:

viii.

Ans:

iX.
Ans:

Mention the chemical reaction for the formation of metallic copper in the
bessemerization process. (Knowledge Base) :
FORMATION OF METALLIC COPPER . [
The chemical reactions for the formatiof of metztis Conpai i the' iessenerizaiion
process are given as follows:, L '
2FeS), + 3Ty - o= {ZIFe Q#2850
reQ ) +SI9Q,, , -—="Fe Si0

25 3(slag)

2CU, B+ 30, —>2Cu,0, + 250, T

2Cu,0, +Cu,S,—> 6Cu, +S0,, T

What is blister copper? (Knowledge Base)
BLISTER PPER

49)

Definition:
“The molten metal is shifted from the converter to sand moulds and is allowed to cool.
The dissolved gases escape out forming blisters on the surface of the solid copper.
Therefore, it is called blister copper”.
Composition:

e Itis about 98% pure copper.
Refining:

e Itis further refined by electrolysis.
Why anode is eaten up in electro-refining process? (Understanding Base)

EATIN P OF ANODE
The anode is eaten up in electro-refining process becuase impure copper from the anode
dissolves and goes into the copper sulphate solution. Side by side, pure copper ions from
the solution deposit on the cathode. Thus, cathode becomes a pure copper metal. The
impurities like gold and silver settle down as anode mud.
What do you mean by anode mud? (Knowledge Base) (MTN 2016 G-I1)
ANODE MUD

In electro-refining process, the impurities like gold and silver settle down under the anode
and are called anode mud.

16.2 MANUFACTURE OF SODIUM CARBONATE BY .
SOLVAY’S PROCESS N R

Q.1

\ J AN

r_i -2 F =Y _' | _." F \ e
Explain the industrial prenaratlun f spoia ggh. | \ ' e
" (KTov nemeﬂ'vdtrs*a.1drn(J+AppI|cat|on Base)
- \ QR
Explan *s( vai’s ¥ roee ss'for riﬁe\m an afaciure of sodlum carbonate.
(G—\vv 20 13, LHF? 2015, DGK 2017, MTN 2017, SWL 2017, BWP 2016 G-11 RWP 2017)
OR

4 \M wfe & detaued note on Ammonia Solvay’s process. (Ex-Q.3)

SOLVAY'S PROCESS
Principle:
Principle of Solvay's process lies in the low solubility of sodium bicarbonate at low
temperature i.e. at 15°C. When CO; is passed through an ammonical solution of NaCl

CHEMISTRY-10 340



Chapter-16 Chemical Industry

called ammonical brine, only NaHCOj; precipitates.
Na* @ + HCO; o —> NaHCO,

(aq) |
*,

Raw Materials:

The raw materials needed for this proce'=< ale cweap énc, eas||y aviilable! “They are in
abundance such as, i

o .30 m m chlarite{MaCl)or brme
o imes 'end (CeCOY)\
s Antrnohia has ‘NH3)

"Sau > Heactions/Steps Involved:

‘The process consists of the following steps:

(i) Preparation of Ammonical Brine:

First of all ammonical brine is prepared by dissolving ammonia gas in sodium
chloride solution (brine).

(i) Carbonation of Ammonical Brine: (MTN 2016 G-I)

Ammonical brine is fed into carbonating tower and carbon dioxide is passed through
Following reactions take place in the carbonating tower.

CO,, + NH,, +H,0, —>NH,HCO, .
NH,HCO,, +NaCl

——NaHCO,, + NH,CI

(brine) 3(aq)
The temperature of the mixture is lowered to 15°C and precipitates of NaHCOj are obtained.
(iii) Filtration of Precipitates:

The milky solution from the carbonating tower is filtered to get sodium bicarbonate. It is
used as a baking soda.

(iv) Calcination:
Sodium bicarbonate is heated to get sodium carbonate.
2NaHCO,, —*—>Na,CO,, + CO,, +  H,0

CO; is again used in tower. It is about half of CO; needed in the process.
(V) Preparation of Carbon Dioxide and Slaked Lime: . _
CO; is prepared by heating limestone in a lime kiln. Then it |s cars d_ to cl.'i‘i‘pénaﬁ-ng ';_b-'g\_/_er

CaCo,, —— Caly (004, |\ [ Lo

Ag)

Quick lime (CaO) formea |r |h||“ k| r I s*abed Mbth v'ahr .he1 lit is pumped to the
ammonia .ecvvery tOMer:,

4 -Cd() h\zz neat C&(OH)Z
AR (slakedllme)

f\ '1-Ainmonia Recovery Tower:

Ammonia is recovered in this tower from ammonium chloride solution produced in the
carbonated tower and calcium hydroxide formed in lime kiln.

2NH,Cl, + Ca(OH),,—2NH,, + CaCl,, +2H,0,
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In fact, all ammonia is recovered in this tower and is reused in the process. There are
minor losses of ammonia in the process which are compensated by using some-frech
ammonia. [ '

Cajbdnating | Mmirpnicsd | L srimoniating
e Bhing

( SN Tovier | o Tower
Ar—’z] {

(_n??.?
L C4CC, J"\

—

Ammonia
Recovery Tower

CaCl,

Figure: Flow Sheet Diagram of Solvay’s Process for the Manufacturing of Sodium Carbonate

Advantages of Solvay's Process: (LHR 2014, GRW 2015, BWP 2017, MTN 2017, RWP 2017)
The advantages of Solvay’s process are as follows:
(i) ltisacheap process as raw materials are available at very low prices.
(i) Carbon dioxide and ammonia are recovered and reused.
(iii)Process is pollution free, because the only waste is calcium chloride solution.
(iv)Sodium carbonate of very high purity is obtained.
(v) Consumption of fuel is very less since no solution is to be evaporated.
Q.2  What are the important industries of soda ash in Pakistan? (Knowledge Base)
Ans: IMPORTANT INDUSTRIES OF SODA ASH
The important industries of soda ash in Pakistan are as follows:
(1) Imperial Chemical Industries (ICI) Khewra (Jhelum):
Pakistan is self-sufficient as far as demand of sodium carbonate is concerned. Imperial
Chemical Industries (ICI) Khewra (Jhelum) is producing enough sodium carbonate.
This unit was established in 1944 in Khewra because abundant raw material sodium
chloride is available here.
(ii) Sindh Alkali Limited:
A Sindh Alkali Limited was established near Karachi in 1966. Sodium carbonate ana
sodium bicarbonate are important industrial chemicals and are used bypnany indugtrics.|

(.(r. \/Iedge Base)
(LHR 2015, MTN 2017, SGD 2016 G-1)

Ans: -~ VALV T CALCINATION
] [ esininasian’ 5T a process of thermal decomposition by heating a substance at high
S emperature below its melting point.
' Example:

Sodium bicarbonate is heated to get sodium carbonate in the sovlay’s process.
2NaHCO,, —*—Na,CO,, + CO,, + H,0,
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Q.2

Ans:

Write down two important compounds with their formulae which are used in the
manufacture of sodium carbonate. (Knowledge Base) (RWP 2016-G,i) :
COMPOUNDS AND THEIR FORMULAS
The two important compounds with their formulae iz are wsear/n thie itany’ecire of
sodium carbonate are as folgws:
(1) Sodium chloride NaCL
(if) Lirregtone CaCQs \
What rz=#cle bt teciaindlpgy in'the jar ndluiction of common chemcials?
(Knowledde Base), ) (Science, Technology and Society Pg. # 163)
ROLE OF TECHNOLOGY
re,uhnology Is considered a consequence of science and engineering .
Role:
e Technology began to influence human efforts to produce common chemicals
since people began using different tools and machineries.
e Now it is because of use of technology that needs of people are being fulfilled.
e Use of technology has increased the production with improved quality of
proudcts.
Examples:

Common chemcials are being produced on commercial scale by chemists or chemical
engineers since centruies. Important example are:

e Alkalies
e Salts

e Soaps

e Detergents etc.

16.2 MANUFACTURE OF SODIUM CARBONATE BY
SOLVAY’S PROCESS

MULTIPLE CHOICE QUESTIONS

Pakistan is self-sufficient for the demand of: (K.B)

(A) Sodium carbonate (B) Sodium bicarbonate .
(C) Sodium chloride (D) Sodium hydrexide | [~ _
In Solvay’s process, CaCl, solution is a rhaserizl: (RL.3) | | f. S —
(A) Need T (B3, Waste'\Froduct |
(C) Raw Material \ S D) Qedr*n'n '
Solvay’s/pross I'wcn es\rec: -«Ve}v{ and reuse of CO; and: (K.B)
(A) Ammarial | ) 3 (B) Aluminium
oL odiym L — (D) NaCl
Shaium hydrogen carbonate decomposes to liberate gas. (K.B)
(A) Hz (B) SO
(C) CO, (D) N2
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5.

¢ =

Solvay’s process is: (K.B)

(A) Expensive process (B) Hydrogen free _
(C) Pollution free /D) None of thgsa™. | |
“ICI” stands for: (K.B)

(A) International chemical industries ) (E) Intnarial chermical industry
(C) Intsratidnal-Coriraund Industry |~ 4D} None of these
Sodiun’ b :a. ‘honate heatzel to get: (K. B)

() |Lime K '1. ' (B) Calcium hydroxide
(Cj-<ocium carbonate (D) Ammonia

Quick lime reacts with water to form: (K.B)

(A) Lime water (B) Limestone

(C) Salt water (D) Slaked lime

NaHCO3; on heating produces: (K.B)

(A) NaOH (B) Na,CO4

(C) NaCl (D) NaCOs

16.2 TEST YOURSELF

Ans:

Ans:

Ans:

iv.

AN, Y

Why only NaHCO3 precipitates, when CO; is passed through the ammonical brine?
(Knowledge Base)
PRECIPITATION OF NaHCO;
When CO; is passed through the ammonical brine, a mixture of NH4Cl and NaHCO;3 is
obtained. The temperature of the mixture is lowered to 15°C and precipitates of NaHCO3
are formed because NaHCOj3 is insoluble in water at low temperature.
Which raw materials are required for the formation of sodium carbonate?
(Knowledge Base)
RAW MATERIALS

The raw materials required for the formation of sodium carbonate are as follows?

e Sodium chloride (NaCl) or brine

e Limestone (CaCOs)

e Ammonia gas (NH3
These raw materials are cheap and easily available. They are-iratur| danw N
How CO; is prepared in the Solvas’s precess? ’Knovxleng1 Ea asej |\ R 72013)

THEPARATION OECQ, \ .

CO; is prepared by heatmg ti. pqo' i irie i ne, kn!n i ‘*en itlic cai rled c carbonatlng tower.
Reacn‘on

C iCng(Sj\'—) CaO(S) + COz(g)
Givg,the rmctjnn ‘ot farimation of ammonia in the process? (Knowledge Base)
' FORMATION OF AMMONIA
A n.“nonla is formed in ammonia recovery tower from ammonium chloride solution produced
in the carbonated tower and calcium hydroxide formed in lime kiln.
Reaciton:

2NH4C|(S) + Ca (OH)2(|) —)2NH3(g) + C&C'z(s) + 2H20(|)
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V.

Ans:

Give the advantages of Solvay’s process. (Knowledge Base)
(LHR 2014, GRW.2915, SWl 20i7)

Answer given on Page # 342

_mﬁ'm"ﬁ\l[ﬂm

Q.1

Ang:

LONGQPESTIONS

How ures isimanufaciuied cvl indusiriarscale?{%iiowledge Base)
~(SWL 2017, SGD 2017, FSD 2017, GWP 2016 G-1)
) OR-
Howvs;urza'is ménufactured? (SGD 2017, FSD 2016 G-I)
MANUFACTURE OF UREA

Prereriies of Urea:
Urea is nitrogenous fertilizer.

It consists of 46.6% nitrogen.

It is white crystalline compound

Highly soluble in water.

It is used for the manufacturing of important chemicals, but its major (about 90%b)
use is as a fertilizer.

Raw Materials: (GRW 2015, 17)

The raw materials for the manufacturing of urea are:
e Ammonia (NH3)
e Carbon dioxide (CO,)
Haber's Process: (SWL 2017)

Ammonia is prepared by the "Haber's process”. One volume of nitrogen (from air) and
three volumes of hydrogen (obtained by passing methane and steam over heated nickel
catalyst) is passed over iron catalyst at 450°C and 200 atm pressure.

Nopg + 3H2<g>@ﬁ@@ 2NHy)

e Nitrogen is taken from air.

e Hydrogen is obtained by passing methane and steam over heated nickel catalyst.
Process / Steps Involved:
Manufacturing of urea involves three stages:
(i) Reaction of Ammonia and Carbondioxide:

Carbon dioxide is passed throuah I|qu1d ammec Un “ieh hlg,'h prewuri \G—form
ammonium carbamate. \ .

B 2NHa+ $04 —Ei_-» _\IL!ZCOC_)_E\’I‘,—.'.4
ST A 00 e Arimonium Carbamate
(ii) Urea Fidrmation; | (SGD 2017)

3 Wn el anmenizincarbamate is evaporated with the help of steam, it dehydrates to form urea.

NH,COONH,—>NH,CONH, + H,0 1

Ammonium Carbamate  (Urea)
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Q.2

Ans:

(ii)Granulation of Urea:

At this stage, liquid urea is evaporated to form granules. When liguic-urea is sgraycu
from top of a tower under pressure and a hot current of alr is_igiradriced-rrom!the base. it
evaporates to form granules. : | [« ——

This is stored to be marketgu

(Inegacied NH,, '00,8 HID) |
s

APARLERL

Nmmwml .

L

~
|
l

Reaction ]
Chamberi—

» Storage 1

Evaporator
Granulator

co, Hmmr

Figure: Flow Sheet Diagram of Urea

What is the importance of urea? Explain its industries in Pakistan.

(Knowledge Base) (SGD 2014, LHR 2015, GRW 2017, RWP 2017, SWL 206 G-I, BWP 2016 G-I)
IMPORTANCE AND STATUS OF UREA

It is white crystalline organic compound. Its importance is because of following usage.

(i) Agriculture Sector:

Urea is widely used world over in the agriculture sector both as a fertilizer and animal
feed additive. About 90% of urea is used as fertilizer. It has the highest nitrogen
percentage, i.e. much higher than other nitrogenous fertilizers. It is harmless and is
useful for all types of crops and soils.

(i) Safe Storage:
It is non-toxic, non-explosive, therefore, can be stored safely but it is very soluble in
water and hygroscopic, therefore, storage requires better packing.

(iii) As a Raw Material:

It is used as a raw material for the manufacture of many important compounds.

(iv) To Make Explosives:

It is used to make explosives.

(v) Reduction of NO, Pollutants: 1

It is used in automobile systems to reduce-tine NOy noMutants i .n w-h«u*n gc seu
INDLLS_FI/'-«JLNLT‘ JE URM: A A

There are about six urea man lfar‘* i mq anita i 3aw‘tan The' mijO four are

o La ljl Fertilizestum, painy
e 'ERgrol Chem_lcalx TN
e Iaujj fertilizer | L
s BiniCasin, "Dawood Hercules company

!-ju,. Fertlllzer is the biggest fertilizer manufacturer with 59% market shares.

Subsidy to Promote Urea Manufacturing:

Government provides an indirect subsidy to manufacturers but this industry is still facing
supply shortfall problems. The price of urea has grown since the last years.
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

16.3 MANUFACTURE OF UREA

SHORT QUESTIONS
What is the importance and status of ureain agricttu al se“tor ; (hno‘wleaq BRace)
Answer given on Page # 346,

What are industrial unitsiot\ures in P: Akmar.. (P'n‘av»lodue Rase]

Answer_qivei on Page-+345 \

Write foiraule of wreaaniol ar rnumum eai bamate (Knowledge Base) (BWP 2016 G-I)

] FORMULAS
Thae/lormulas cf urra-aid ammonium carbamate are as follows:
[\ Cbiea : NH,CONH,
e Ammonium carbamate : H,NCOONH,

Why fertilizers are added to the soil for crops? (Knowledge Base)
(Interesting Formation Pg. # 165)
ROLE OF FERTILIZERS
Crops need phosphorus and nitrogen to grow well. Athough, there is 78% nitrogen in air
yet it can not be assimilated directly by plants. Therefore, fertilizers are used to provide
these essential elements to soil and ultimately plants.

MULTIPLE CHOICE QUESTIONS

Urea is a fertilizer: (K.B)

(A) Phosphate (B) Nitrogenous

(C) Pottasium (D) Sulphar

Percentage of nitrogen in urea: (K.B)

(A) 46.2 % (B) 48%

(C) 41% (D) 46.6%

Urea is a compound: (K.B)

(A) White-crystalline (B) Transparent

(C) Blue crystalline (D) Non crystalline

Urea is highly soluble in: (K.B)

(A) Toulene (B) Water

(C) Benzene (D) CCly

Urea is used for manufacturing of: (K.B)

(A) Crude oil (B) Slaked lime

(C) Important chemicals (D) None of these

Which of the following %age of urea is used as fertilizers? «K ?) \
(A) 90% L (BMe3% Ly P
(C) 90.4% - (D919 L 1]

Ammonia is prepared by, (r ’5) |\ e -

(A) SCchi}« sipreoess’ - . \ \ /2 Electromagnetic separation

(C) Hatwer’s piadeess) _ ' (D) Electrolysis
Volzme of nitrégen|in Haber’s process is obtained from: (K.B)

B, _ﬁ/\,,\ Jater | (B) Air
(>jLarbon dioxide (D) None of these
Nitrogen reacts with hydrogen to form ammonia at: (K.B)
(A) 250 atm (B) 235 atm
(C) 300 atm (D) 200 atm
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10.
11.
12.

13

14.

15.

16.3 TEST YOURSELF

Ans:

Ans:

Temperature required for the production of ammonia is: (K.B)

(A) 400°C (B) 450 °C

(C) 425 °C /D) 500 °C b
Urea is used to make: (K.B) '

(A) Fire extinguisher ' “\(E)\EXpiosives
(C)Autairiokiles .\ D) None of these

There @re, noiwv many ures, |-nanufaauring units in Pakistan? (K.B)
(A)@gix | L (B) Nine

(O Tvielve (D) Seven

The biggest fertilizer manufacturer in Pakistan is: (K.B)
(A) Engro Chemicals

(B) Dawood Hercules compony

(C) Bin Qasim

(D) Fauji Fertilizers compony

Fauji fertilizer contributes with market shares: (K.B)

(A) 55% (B) 61%
(C) 56% (D) 59%
The gas prepared by Haber’s process is: (K.B) (SWL 2017)
(A) CO, (B) SO,
(C) HI (D) NH3

What happens when ammonium carbamate is heated with steam? (Knowledge Base)

(SGD 2017)
HEATING OF AMMONIUM CARBAMATE

When ammonium carbamate is evaporated with the help of steam, it dehydrates to form urea.

NH,COONH, —— NH,CONH,+H,0T
Ammonium carbamate (Urea)
How many stages are involved in the formatlon of urea? (iKn owhedqe ..Jme,

Three stages are involved in ﬁe i whuFaCtre of rda)
° Rmct on-oi al nmoia dhO z\bcn dlux.de. -
) Jrn fmm tnn '

R ra! 1Ictmr of Urea.

" Winzt i3 the percentage of nitrogen in urea? (Knowledge Base)

PERCENTAGE OF NITROGEN IN UREA
The percentage of nitrogen in urea is 46.6%.
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NATURAL FERTILIZERS ARE BETTER THAN SYNTHETIC
FERTILIZERS .@

LONG-QUESTIONY

Q.1 Describe in detail that natur2! dertilizers'are, Letter thar chemical or synthetic

fertilizers—(iKnowledoe-Rase) | J tScience, Technology and Society Pg. 166)
' ' e
Explair® that ihe natural fartitizers are better than synthetic fertilizers.  (LHR 2014)
Ans: by . FERTILIZER
Definitioa:

“rertilizer is a substance added to soil to improve plants growth and yield .
Types of fertilizes:
Following are two major types of fertilizers:
(i) Natural Fertilizers
(if) Chemical fertilizers
(i) Natural Fertilizers:
“Natural fertilizers contain all natural, biodegradable materials from livestock and
human waste and foliage of plants .
These materials are decomposed by bacteria. Decomposed materials  contain  useful
nutrient for plants. Organic matter is essential part of fertile soil. Uses of natural
fertilizers return the nutrients and organic matter of soil.
Advantages:
The advantages of natural fertilizers are as follows:
e They improve the soil condition to support plant growth.
e They improve the porosity of the soil to make it capable of absorbing water, thus
improve crops production.
e They improve the structure of soil which in turn allows more air to get to plant roots.
e The chance of water shortage because of the moisture holding capacity of soil
increases.
e Natural fertilizers practically do not contain toxic chemicals. Thus they do not
damage the soil and crops yield increases. o )
(ii) Chemical Fertilizers: = 0 -
“Chemical Fertilizers include one or more of ‘rhe *hLee tle nent r.*ost in: T"""Laﬁt for plant
nutrition; nitrogen, phospl or; 18 220 p)tas ium’’ ' \
Advantaq-‘s \ \
The adv=atagad of bhem'col few’lﬁm S Areas follows
e They relzage *hn thutrierits very fastly.
K mlvawt(ceC

K J'I' Y Y 1 = “Their effects are short lived, so they are required again and again, after short

intervals, may be 4 to 6 times in a year.
e Use of synthetic fertilizers may cause over fertilization resulting in burning of
plants instead of greening them.
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NATURAL FERTILIZERS ARE BETTER THAN SYNTHETIC

FERTILIZERS .'Q fi@

Q.1 What are natural fertilizzis? (Kr.'" vleclge Bace)! | (FSD 2017)
Ans:  Answer given on Page # 329 '

Q.2  What ar¢'disadvaiitanesof chernical fertiiizers? {Knowledge Base)

Ans:  Answer-givanion frane #1349

Q.3  What ig fertilizar? (Krnoatedge Base)

Angi Aniswer giviin on'Fage # 349

[\ MULTIPLE CHOICE QUESTIONS

1. Natural fertilizers contain natural Bio-degradable from: (K.B)
(A) Nitrogen (B) Phosphorous
(C) Livestock (D) Potassium
2. Chemical fertilizers release very fastly: (K.B)
(A) Minerals (B) Gases
(C) Nutrients (D) Both Aand C
3. Natural fertilizers improve the structure of: (K.B)
(A) Soil (B) Ores
(C) Minerals (D) Metals
4. Natural fertilizers are decomposed by: (K.B)
(A) Fungi (B) Algae
(C) Bacteria (D) Ferns
5. Natural fertilizers practically do not contain: (K.B)
(A) Nitrogenous chemicals (B) lonic chemicals
(C) Non-ionic chemicals (D) Toxic chemicals

16.4 PETROLEUM INDUSTRY
LONG QUESTIONS :

Q.1  What are the characteristics of petroleum° Explain the-oi n n of-p =txolrur1
_ s (k now tedge 2258) (GRW 2017)

Ans: FE TRDLEUM)| - |

Definitiori; \

“It is a Coi, olm nliture, 01 saver 1l\gmeous, liquid and solid hydrocarbons having
water, saltsiaric earth baricles with it”.
_ AN TN -~ CHARACTERISTICS OF PETROLEUM
y J M “Thecharacteristics of petroleum are as follows:
e Petroleum is a natural product found under the Earth's crust trapped in rocks.
e Petroleum means rock oil.
e Itis lighter than water and is insoluble in it.
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Q.2

\ .\lﬂ 'r nea 10 H-on reflnlng of crude oil.

)

RIGIN OF PETROLEUM

Petroleum was formed by the decomposition of dead plants and animaissurried-updar, ™ |
ecarth’s crust millions of years ago. It is believed that millions: St ypars-ago liviny! plrtnta
and animals in the seas died. Their bodied sink arg-hiirfied Uridei nfud end gera Then
decomposition process tesi plade.in i abzence ov air|becayse ot nlgh pressure,
temperature and bacterial et erte Tr I |rro e S ton< i lioris~of /vears for completion.
CrudeCii; y L \

Remarro ot dtad plc nt- dnd, animialsiere converted into dark brownish viscous crude oil.

ﬁ";f,r(‘ Imm-.ras trapped between two layers of impervious rocks.

«—— Earth’s crust

_— % — +—— Sh
P = \ ale

-k . —— imperious rock

.

2l =5 —gas
T petroleum
~——— water

“— impervious rock

Figure: Occurrence of Petroleum

Being lighter and insoluble in water it floats over the water and forms an oil trap. The
gaseous products accumulated over the petroleum are found as natural gas.
Extraction of Petroleum: (SWL 2016 G-1)
Petroleum is extracted by drilling holes (oil wells) into Earth’s crust where the oil is
found. When a well is drilled through the rocks, natural gas comes first with a great
pressure. For some time crude oil also comes out by itself due to gas pressure When Qas
pressure subsides, then crude oil is pumped out. AN (T
Refining of Petroleum: P N N R A
The crude oil is refined in the remerres Re‘n.rnq tr)cos: i¢ tae suparatru.r of crude
oil mixture into various fs¢ful nrf,aJcts Lfra‘trons; itis'ce, rrred ot by process called
fractional gistillation, Y -
Write a fitte ci- '?raet'encl dlcqlra\or Lf th Ieum
(Knowied 1o+tJ 1d =r '>to ndrr g+p \pirication Base)

OR

(Ex-Q.4) (GRW 2017)

(GRW 2014, LHR 2013, SGD 2014,13, MTN 2017)
FRACTIONAL DISTILLATION

Definition:

“The process of separating a mixture into its fractions by evaporation and condensation on

the basis of difference in their boiling points is called fractional distillation .
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Principle: B
The principle of fractional distillation is based upon °“par.1t|3|. of suts an €5

depending upon their boiling points, The : uLsfﬂ“Cts hevir 16 I bilirly poirts-ooil out
first and leave the othersibéhind. Fher naxt fraltion of slightly/h/gher boiling point
boils out..This procese-rernains continte untin «.resicue 1s left behind. The vapours of
each fraziion ale ru'le:tud md uonw 1sed acparately

_gparatu,.
hﬂ ractional d.aullatlon of petroleum is carried out in a tall fractionating tower (Oil

Q :‘hllery)

Steps Involved:

The steps involved in the fractional distillation of petroleum are as follows:

(1) Heating of Crude Oil:

The crude oil is heated in a furnace upto a temperature of 400°C under high pressure.
(it) Evaporation:

Then vapours are passed through a fractionating column from near its bottom. The hot
vapours rise up in the column and gradually cool down and condense.

(iii) Condensation: The vapours of higher boiling point fraction (350-400°C) condense
first in the lower part of the tower, while vapours of medium and lower boiling point
fractions rise upward in the tower and condense gradually with respect to their boiling
points at different levels.

Petroleum gas (upto 25 C)

Petroleum (30 to 80 °C)
(Ether)

Gasoline (80 to 170°C)

Fractionating (Potre)
etrol

column

Kerosene oil (170 to 250 C)

Diesel oil (250 to 350°C)

Fuel oil (350t0 400.°C) [~ 1%~y ) | |
Petroleum ! ,A': =\ TN ". ' '-._ A
(Crude ni')-, nor: A -
ANG ay # _7357:;.:::—» Re'au.ual ul(.bow 400 o)/

Ceniface

':lg_JI’t' F'-aLtI(l al Dl,utlrlo.fIOﬂ T Petroleum

=y

g =

Numbeﬂg\i‘_F clionst | 1) L e
Thergrude 'n'tl i ':epamtceo mto six hydrocarbon fractions.

T

yerrpontisnof Single Fraction:
‘Zach fraction is not a single compound. Rather each one is a mixture of hydrocarbons

having different number of carbon atoms in it. Each fraction has its specific boiling
range, composition and uses.
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IMPORTANT FRACTIONS OF PETROLEUM
(GRW 2014.-=SD 2016.G-}}-.
The important fractions of petroleum, their composition, boiling range ard (izss zretas fplovis:
 Name | Composition | BoilingRangdl § Usese- § =em AN N L C2 gD~
\ : ~ [\As'a 'fuel, &s such in the Torm of LPG,
Petroleum | usec-tor itne-proaucrion of carbon black
Gas | )\ 1 CuleCs up t0.25°C . | (needed in tyre industry) and hydrogen
‘ = ~ | gas (needed to form NHj3; used to
manufacture fertilizer).

| Pedrbletim CotoC 30 t0 80°C Used as laboratory solvent and for dry
| [tiver 5T cleaning purpose.
Used as fuel in motor cycles, motor cars
Gasoline or o and other light vehicles. It is more
Petrol Cr10 Coo 80to 170°C volatile than kerosene oil. It is also used
for dry cleaning.
Kerosene Cioto Cy 170 to 250°C ps_ed as domestlc fuel, a special grade of
oil it is used as jet fuel.

Fuel for buses, trucks railway engines,
Diesel 0il | C;3t0 Cys 250°C to 350°C | tubewell engines and other heavy
vehicles.

Used in ships and industries to heat
boilers and furnaces.

Fuel oil Cisto Cyg 350°C to 400°C

Residual Oil:
Definition:
“The left behind residue obtained after the fractional distillation of crude oil which does
not vapourize at 400°C is called residual oil”.

Distillation:

The residual oil, which does not vapourize under these conditions is collected and heated
above 400°C for further fractional distillation.

Fractions:

The four fractions of residual oil are:

(i) Lubricants TN, iy

(ii) Paraffin wax ~ T\ T WY (2lo
(iii)Asphalt | Ay - ' -
(iv)Petroleum coke

Q.1 V"nat is con ms.uon of dlesel fuel sold in summer and winter? (Knowledge Base)
(Interesting Information Pg. # 170)

“Ans MPOSITION OF DIESEL FUEL
The diesel fuel sold in winter is different mixture of hydrocarbons from the mixture sold
in summer. This is because diesel sets rather like Vaseline at a little below 0°C and will
not work as a fuel. More of the lighter fractions are added in winter to prevent this.
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Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

10.

11.

What are the fractions obtained due to fractional distillation of residual oil?
(Krawledge Base)

Answer given on Page # 353 _ -

Describe uses of diesel oil. (Knowledge Bist) oL CRWIERGEE G
Answer given on Page # 352 '

Write uses of petroleum ethiar, i nnwleagn B 1sa) — - (DGK 2016 G-1)

Answer-givel: on Pane+ 253

Inraraciiesal distillation crude oil is heated up to: (K.B) (MTN 2017)
(A) 400°C (B) 500 °C
(C)450°C (D) 425°C

Crude oil is separated into hydrocarbon fractions: (K.B)
(A)7 (B) 6

(©) 8 (D)5

Boiling point of gasoline or petrol is: (K.B)

(A) 50 to 100 °C (B) 30 to 80°C
(C)40to90°C (D) 80to 170°C
Petroleum ether boils at: (K.B)

(A) 350 to 400 °C (B) 60 to 140 °C
(C)40to90°C (D) 30 to 80 °C
Boiling range of fuel oil is : (K.B)

(A) 250-350°C (B) 350-400 °C
(C) 400-500 °C (D) 200-250 °C
Kerosene oil is used as: (K.B)

(A) Laboratory solvent (B) To form NaCl
(C) Jet fuel (D) In ships
Composition of petroleum ether is: (K.B)

(A) C,t0Cyp (B) Csto Cy

(C) C13t0Cys (D) CitoCy
Which one is used as jet fuel? (K.B)

(A) Kerosene oil (B) Lubricating oil
(C) Fuel oil (D) Diesel oil

Composition of diesel oil is: (K.B)

(A) C o Cyp ; TB)Cs o~ WS N [ (2,0~

(C)Ci3to Cys o (D Ciwogy 4L o

Boiling point of diesel 0|I 1s (I/ B} ' ) L

(A) 256-91340°C .~ (B 6810 140 °C

(© 40159097 O\ N (D) 80 10 170 oC

The cor. 1p39|trcn of f‘arLf‘ i fuel oil is: (K.B) (GRW 2017, RWP 2016 G-1)
a “A,( 710 Clg- (B) Cioto Coo

!C) C13t0 Cys (D) Ci5to Cig

Which one of the following is used as laboratory solvent? (K.B) (SWL 2017)

(A) Kerosene ol (B) Diesel ol

(C) Petrolum ether (D) Fuel ol
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13.  Which fraction of petroleum is used in ships and industries as fuel? £ B\

1%,

(A) Petroleum gas (B) Petrol
(C) Diesel ol (M)-Fuel oif
_Em;ﬂiﬁiﬁl!ﬁ_
i Define-geircleum—Kaowladee Base) |, . | {&HR 2015, GRW 2016 G-11, MTN 2016 G-1)
Ans: : NV BEFROLEUM
efuition. '

I T G complex mixture of several gaseous, liquid and solid hydrocarbons having water,
salts and soil particles with it.”

Characteristics:

e The petroleum is a natural product found under the Earth’s crust trapped in rocks.
e Petroleum means “rock oil”.
e Itis lighter than water and is insoluble in it.
ii. How petroleum is extracted? (Knowledge Base) (LHR 2015)
Ans: EXTRACTION OF PETROLEUM

Petroleum is extracted by drilling holes (oil wells) into Earth’s crust where the oil is
found. When a well is drilled through the rocks, natural gas comes first with a great
pressure.

For some times crude oil also comes out by itself due to gas pressure. When gas pressure
subsides, then crude oil is pumped out.

iii. What is principle of fractional distillation? (Knowledge Base) (SWL 2016 G-1)
Ans: PRINCIPLE OF FRACTIONAL DISTILLATION

The principle of fractional distillation is based upon separation of substances depending
upon their boiling points. The substances having low boiling points, boil out first and
leaving behind other. Then next fraction of slightly higher boiling point boils out This
process remains continue until a residue is left behind. I~ )

iv. In how many fractions crude oil is sepamted’? (Kf‘.aﬂlxled“'—\ I-_‘ase, 'I o N
Ans: EE/ACTIA)S OF CRUDE DIL) -

The crude wii\is separatcd into 'six frecticns:. )

(i) ‘ htroIoLm gas\ |\ \ A

(i) F-etfcle‘.un_\_etn.e.) -
Sl | G5asoline (petrol)

J' S iv) Kerosene ol

(v) Diesel oil
(vi)  Fuel oil
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Ans:

Residual oil is another left behind residue of fractional distillation of petroleum.
What do you mean by a fraction of petroleum? (Knowledge Base)— = _ (FSD 29%&/ 5 I)
FRACTION OF PETROLEUM '

Fraction of petroleum means a part of petrn'eum Zach'fiacticn is riot # slisgie compound
rather each one is a mixtur¢ o7 hyaracarhonshalying différan: number of carbon atoms in it.

Each frou, i has_its-speciiic boiling rarge, comriosiiion and uses.

0

Q.1

Ans:

X RES, OIF\EIRE'REQUIRE DIFFERENT METHODS
an TO EXTINGUISH

LONG QUESTIONS

What are the things needed to start and sustain fire? Describe methods to put out
fire. (Knowledge Base) (Science, Technology and Society Pg. 170)
THI TO START AND TAIN FIRE
The things needed to start and sustain fire are as follws:
(i) Euel:
The substance that burns in the combustion process, e.g. wood, oil and electricity.
(ii) Heat:
The energy component of the fire when it comes in contact with fuel, it provides the
energy necessary for ignition and sustaining combustion process.
(ii)Air (Oxygen):
It is essential component for combustion process.
Self Sustained Chemical Chain Reaction:
“A self sustained chemical chain reaction is a complex reaction that requires fuel,
oxygen and heat energy to come together in a very specific way .
METHODS TO PUT OUT FIRE
Fire can be put out by taking away any of the components like fuel, heat and air (oxygen).
When fuels are different, they require different techniques to put them out.
(1) Wood Fire:

Wood fire can be extinguished by throwing water on it. Water uses ) e amauntGi ueat" \!

for evaporation process, so it absorbs huge émount of kedt and de“rl /e The V\nn #irg of
heat and it is not possible for, fire to b.a sustvlned '

(ii) Qil Fires: - |

Oil firgs zqn he i out W! th water| béacal_jsé-oi"«l and water do not mix. Oil being lighter
than wate!, _fIL_c_ts ard spredcs averit. The fire also spreads along with water. To put out
Gi! fire, xiier! he¢ds-+o be cut off. This can be controlled by throwing sand, table salt or

'\ hilkig $caa on the flames.

(iii)Electric Fire:
Electric fire is much stronger than other fires because its source of heat is electrical
energy. It requires cut off oxygen supply to put it out. Oxygen supply can be controlled
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by using fire extinguishers.

Q.1 What is self sustained chemical J aii react |o'r.’> (Rnnwicdge Baw;
Ans:  Answer (I/en caPage# 455
Q.2 Name tiie things heeced to steriandsustain fire? (Knowledge Base)

Ans: \ THINGS MC-START AND SUSTAIN FIRE
T2 things aeededto start and sustanin fire are:
e uel
e Heat

e Air (oxygen
MULTIPLE CHOICE QUESTIONS
1. Which fire could be extinguished by water? (K.B)

(A) Wood fire (B) Qil fire
(C) Electric fire (D) Fat fire
2. Which fire is the strongest of all? (K.B)
(A) Wood fire (B) Oil fire
(C) Electric fire (D) Fat fire
3. Which fire can not be extingiushed with water? (K.B)
(A) Wood fire (B) Qil fire
(C) Electric fire (D) Both Aand C
4. The energy necessary for ignition and sustanining combustion process is provided by:
(K.B)
(A) Fuel (B) Heat
(C) Air (D) Oxygen
5. To put out oil fire needs to be cut off. (K.B)
(A) Oxygen (B) Nitrogen
(C) Hydrogen (D) Carbondioxide

CHEMISTRY AS A CAREER IN INDUSTRY

LONG QUESTIONS

Q.1  Write a detailed note on chemistry as a career in industry. (Knoy J|€d € 3a5e)
(Scigre Technulbg/ angi ,oc 61y R5-170)

Ans: CHEMISTRY AS AQ_P 1:P= Lg@gx
Chemist:
By studyirgchemistry;-sne can bﬁ plf.fe.Sl )I’ldl "hP ivist.
Function’sof\srChemisi; ~,

e destudies the ¢ot npo*:-*.on and propertles of available chemicals.
. . ® He'ceveiors ‘methods to manufacture new substances on commercial scale to
W dnzed the needs of society.

A o He designs and develops instruments and techniques to make the production more

and more economical.
Career of a Chemist:
Chemists can have working opportunities in almost all fields of industry depending

CHEMISTRY-10 357



Chapter-16 Chemical Industry

upon their areas of specialization.
(i) Organic Chemists:
Organic chemists have career in pharmaceutlcal petroleum, l""t"O( her*“.c ls, co ,met Cs,
polymers and plastic industries. -
(i1) Inorganic Chemists:
Inorganic chemists work in:
Vietallurgicar indusiries .
Menuiasturinglindustries ke textile, cement, sugar
o Chernicals

| wianufacturing plants like fertilizer, acids and caustic soda.
(|||)th3|cal Chemists:
Physical chemists have working opportunities in energy transformation industries. They
develop new and better energy sources. They explore renewable energy fields.
(iv)Analytical Chemists:
Analytical chemists work in almost all fields of industry.

e They identify the materials, measure their quantities and control the quality of the

products.
e They evaluate the efficiency and devise techniques to enhance the production.
e They have working scope from food and beverage industry to paints and varnish
industry.

e They work even in generating units.
(v) Other Types of Chemists:
The other types of chemists are:

e Biochemists

e Food chemists

e Material chemists etc.

CHEMISTRY AS A CAREER IN INDUSTRY

=

Q.1

Ans:

Q.2

Ans:

SHORT QUESTIONS
Good communication skills promote the sale while poor communication skills often
result in inefficiency. (Knowledge Base) (Science, Technology and SOCIety Pg. # 171)
COMMUNICATION r Y

Definition: : -
“Communication is the exchange of infor'mg tlnr* t )lhe S trrwgw al |d.u vidzo, prlnt
or electronic media”. \ \ \

Good Communication SKills: /" _ -

Good copm. Inicatien skills ffe||, b G surc thiz “efricient operation of all levels of an
organizzunn, fonf inwest to' hlqr°

Poor CL_JT]Ur'I catign Sicilis: (ills:

< Pogr corpmiunidation “skills often result in inefficiency. Successful business leaders know,

n'r e ciency equals a loss of productivity and consequently, a loss of profits.

Moreover, communication can make the difference between success and failure for a company.
Therefore, in the field of chemical industry good communication skills are also vital.

What is the work of an inorganic chemist? (Knowledge Base)

Answer given above.
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CHEMISTRY AS A CAREER IN INDUS

MULTIPLE CHOIGE QUESTIONSH

1. Organic chemist has career in: (K.B)
(A) Pharmaceuticals (E) Chnierit
(C) Energy (D) Causiic soda

2. Inorgenic chainist.has tarcerin*{F.E)
(A) Fertilizers | \ (B) Petroleum
(€) rlharmaceutica.s (D) Cosmetics

=, b \Wiri<h-aae'or the following has career in almost all fields of industry? (K.B)
J [ 6 Organic chemist (B) Inorganic chemist

(C) Physical chemist (D) Analytical chemist

4. Which one of the following explores renewable energy fields? (K.B)
(A) Organic chemist (B) Inorganic chemist
(C) Physical chemist (D) Analytical chemist

MULTIPLE CHOICE QUESTIONS
INTRODUCTION
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CHEMISTRY AS A CAREER IN INDUSTR

A
A
D
C
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CONCEPT DIAGRAM

Basic
Metallurgical

Operations | !

T lmIe A\

. alertrbiysic

¢ cathode - pure metal

| L«' e - impure metal

[ Solvay's Process J

J L

Raw Materials

* Sodium chloride
* Lime stone

* Ammonia gas

-

Caoncentration
} Pl \
')f Ore;;__y —-‘.’_.r

Refining
of Metal by

* Gravity cemaration
o |Fipth fictation pridcass .~
» Cledtromagnelic separation

° Roasting
¢ Smelting
» Bessemerization

E A

v\ _
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-

Basic Reactions
o preparation of ammonical brine
e carbonation of ammonical brine
+ separation of sodium bicarbonate
e preparation of carbon dioxide

p e recovery of ammonia
N

of Urea

< L

‘ Manufacture

Raw materials
° ammonia
« carbon dioxide

~

|

Origin of
Petroleum

animals &

Process
» reaction of NH, & CO°
« urea formation

« granulation of urea

. Qies_e!,gi_i'_ P
crude oil refining b\_"--._\ Uy fuel oil \ o=
fractional | | A A e o e L
digtlation.. | v |\ ®\residual oll )
| Aypito _;-"_OL‘..DCJ‘J.I LA A (A

1R \ : ° lubricants
L e paraffin wax

e asphalt

e petroleum coke

@ Advantages

® cheap raw
materials

e pollution free

e produces
pure product

* low consumption

S of fuel )

Uses

e 90% use as
fertilizer

e raw material
for explosives

(o petroleum gas
* petroleum (Ether)
¢ gasoline (Petrol)
* kerosene oil

¢
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EXERCISE SOLUTION .

10.

11.

T~

MULTIPLE CHOICE QUESTIONSHES

Concentration is a: (K.R)+ I (3R\V 2014,'SGD {017, FSD 2016 G-1,11)
(a) Mixing technique ' (b} 3eparating techaiqui

(c) Boikingtechnique | |\, (d)\iCesiing technique

Froth &2tation piocess |> used taiconcentrate the ore on: (K.B) (SGD 2017)
(a) Dengity Dasis | (b) Concentration basis

(). \W'ett, ng L'a§1~ ' (d) Magnetic basis

ivlatiers'a mixture of: (K.B) (LHR 2014,15, SWL 2017)
(@) FeS and CusS (b) Cu,0 and FeO

(c) CuzS and FeS (d) CuS and FeO

In the bessemerization process: (K.B)

(a) Roasted ore is heated (b) Molten matte is removed

(c) Molten matte is heated (d) Molten matte is added

Concentration of the copper ore is carried out by: (K.B)
(LHR 2013, GRW 2013, RWP 2017)

(a) Calcinations (b) Roasting

(c) Froth flotation (d) Distillation

When CO; is passed through the ammonical brine the only salt that precipitates is:
(K.B)

(@) NaHCO3 (b) NH,HCO,

(c) Na,CO, (d) (NH 4)2 CO,

In Solvay's process slaked lime is used to: (K.B)

(@) Prepare CO, (b) Prepare quick lime

(c) Recover ammonia (d) Form Na,COg3

When NaHCOg; is heated it forms: (K.B) (DGK 2017)

(@) CO, (c) CaCOs

(b) NH,COONH, (d) CaO

Formula of urea is: (K.B) (GRW 2013, LHR 2013,14, SGD 2017)

(@) NH,COONH,4 (b) NH,COONH;,

(c) NH,CONH,4 (d) NH,CONH,

Crude oil is heated in the fractionating furnace upto: (K B).- \
IMTN 2016 G=i17, rsr) 1€ c 1§ J\Al 76 5@1)’
(a) 300°C _ ) () 350°C) | '

(c) 400°C VT @) asnec

When crugé, oil is heated In ihefractionatihg towei - (K.B)

(a) Vapours of hmhpr duiling p@-lﬁi\ﬁ acricr-condense first in the lower part of the tower
(b) Vappuis ot 1o el b ingingint fraction condense first in the lower part of tower

() Wapcurs bf hiatier-boiling point condense later in the upper part of tower

M % jagness ot higher boiling point never condense

wvhich one of the following is used as jet fuel? (K.B)
(a) Kerosene oil (b) Lubricating oil
(c) Fuel oil (d) Diesel oil
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13.

14.

15.

Ans:

Ans:

Which one of the following is not fraction of crude o0il? (K.B)
(a) Paraffin wax (b) Asphalt
(c) Fuel oil (d) Petroleum coke. -

Which one of the following is not a fractisr of petrolzuin? (K.B3.
(RWP201€ G*1_FSD 2017 G- ||)
(a) Kerosene oil ' - - (£)'Dlesal ol
(c) Alcohq! L fd) Retrod
The nitrager, présentm ureads tsed by-r nlgiits to synthesize: (K.B)
' _ (GRW 2014, RWP 2017, DGK 2016 G-1)
@) Sugar oL L (b) Proteins
(o) mate - (d) DNA
Vlitichone of the following organic compound is found in gasoline? (K.B)
(DGK 2017, MTN 2016 G-I1, FSD 2017 G-I)
(a) CoHy (b) CsHg
(c) CgH1s (d) C12H26

ANSWER KEY|

2 c 8 - i3
KX c KR 2 &) c
Kl c N J 75
s I 1015 I

EXERCISE SHORT QUESTIONS

What role is played by pine oil in the froth flotation process? (Knowledge Base)
(DGK 2016 G-11)

Hlﬂ

ROLE OF PINE OIL
The role played by pine oil in the forth flotation process is that the pine oil coated ore
particles being lighter come to the surface in the form of froth that can be skimmed
easily.
Name the various metallurgical operations. (Knowledge Base) (GRW 2014, LHR 2015)
METALLURGICAL OPERATIONS

The various metallurgical operations are as follows:

e Concentration of the ore

e Extraction of the metal ]

¢ Refining of the metal —S\ N | 7
How roasting is carried out? (Krwwledge FACJth'[I(.r Baw) N

| (BWP=216/G-1, GRW 2014, L HR 2013, 35 SWL 2015 16 G-I, 11)
ROAITING i

“Itis e pr ecegs of. |I(:'q'['1’Ig the eonee\trmed oredo a hlgh temperature in excess of air.’

Exampie. \

Copzer py e '( U e87 - 5trongly heated in excess of air to convert it into a mixture of
Lprous suinaice-and ferrous sulphide (Cu,S + FeS), while impurities react with oxygen

tc Tefnivolatile oxides.

2CuFeS, ) + O, ,—> 2FeS, + Cu,Sy + SOy, T
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4.

Ans:

Ans.

'C,)

Ans:

Ans:

Ans:

Explain process of electro-refining. (Knowledge+Application Base)
(FSD 2016 G-I, SGD 2016 G-11, MTN 2016 G-11, PSK 2016 G-
Answer given on Page # 335 - i

What are advantages of Solvay's process? {KnowledgeBase), ¢
(DGK 2016 G-11, 17, FSD 206 G-1. \-kR 2014, GRW 2015, SWL {017 AN 2016 G- ||)
ADVANTAGES OP-507TVA YIS PROCESS
The advantages of Solvay’s processiargas'fo/lows:
(i) Iths 2'chegipprocess, &siraw riatzriais ard-available at very low prices.
(ii) Carber, dicxide ard anironis-are recovered and reused.
(iii)Bocium, carnohate-ot-very high purity is obtained.
fivy 'tis pollauion free because the only waste is calcium chloride solution.
) “Consumption of fuel is very less since no solution to be evaporated.

What is the principle of Solvay’s process? (Knowledge Base)
(SWL 2016 G-11)
PRINCIPLE OF SOLVAY’S PROCE
Principle of Solvay’s process lies in the low solubility of sodium bicarbonate at low
temperature i.e., at 15°C. When CO, is passed through an ammonical solution of NaCl
called ammonical brine only NaHCO3 precipitates.
Nag,, +HCO;,, ——> NaHCO, .

What happens when ammonical brine is carbonated? (Knowledge Base)
CARBONATION OF AMMONICAL BRINE

When CO; is passed through an ammonical solution of NaCl called ammonical brine

only NaHCOj3 precipitates. Following reactions take palce in the carbonating tower.

CO, +NH, +H,0——>NH,HCO,
NH, + HCO, + NaCl——> NaHCO, + NH CI
CO, +NH, +H,0 + NaCl—> NaHCO,, + NH,Cl
Na, +HCOy,, —> NaHCO

3(aq) 3(s)
The temperature of the mixture is lowered to 15°C and precipitates of NaHCO; are
obtained.

How NaHCOg; is converted to Na,CO3? (Knowledge Base)
(GRW 2014, SGD 2017, DGK 2016 G-11)

CONVERSION OF NaHCO3; TO Na,COs ’ . y
By heating sodium bicarbonate (NaHCOs3), it can be con\mr su |rt0 qu ium cai_.r-g_qha_'{-s;
(Na,COs3). This process is called calplnatlon - WM L0
2NaHQU Y, — == Na;CO,\ +CO (g)+H Ol | -

How amnuuma |s reccvc-’ed il the \Sal /ay g pio*ncr >{(Knowledge Base)
-\ y | (LHR 2014, 2015)
AM“JNIA RECOVERY

(aq)

¢ _A_r*]moni'a'i', rechvered in  ammonia recovery tower from ammonium chloride
doiatica’ produced in the carbonated tower and calcium hydroxide formed in lime kiln.

2NH,Cl,,+Ca(OH), ——>2NH,, +CaCl,+2H,0

In fact, all ammonia is recovered in this tower and is reused in the process.
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10.

Ans.

11.

Ang:

12.

Ans:

13.

Ans.

14.

Ans:

How ammonia is prepared for the synthesis of urea? (Knowledge Base)
(GRW 2024-SWL 2028 6.1
PREPARATION OF AMMONIA i ™, | [ .
Ammonia is prepared by the “Haber’s prdcels”.-Omié\voluine Hf.nitrdgn-{frorh-air) and
three volumes of hydroges—obtainea by-pdssitig 'mathiane’aiid 'steant over heated nickel
catalyst) is passed over iroi} catiiysy au 4-5( »“C_ and 299 alrn.rressurel

34,1, G HNH

. N o(0) 2 ()~ S003m 3(0)
Describyz the fo'rmiation nfpetroleum. (Knowledge Base) (LHR 2015, MTN 2017)

N FORMATION OF PETROLEUM
(riganic Theory:
According to the organic theory, millions of years ago living plants and animals in the
seas died. Their bodies sank and burried under mud and sand. Then decomposition
process took place in the absence of air because of high pressure, temperature and
bacterial effects. This process took millions of years for completion. Thus, remains of
dead plants and animals were converted into a dark brownish viscous crude oil.

What is refining of petroleum and how it is carried out? (Knowledge Base)

(FSD 2016 G-I)

REFINING OF PETROLEUM
“Refining process is the separation of crude oil mixture into various useful products
(fractions).”
Method:
It is carried out by a process called “fractional distillation”. Fractional distillation is the
process of separating a mixture into its fractions on the basis of differences in their
boiling points by evaporation and condensation.
Give a use of kerosene oil. (Knowledge Base)
(MTN 2016 G-I, 17, GRW 2017, BWP 2016 G-I, 17, SGD 2017)
E OF KEROSENE OIL
Kerosene oil is used as domestic fuel, a special grade of it is used as jet fuel.
Describe the difference between diesel oil and fuel oil. (Knowledge Base) (LHR 2013)
DIFFERENTIATION
The differences between diesel oil and fuel oil are as follows:
Diesel Oil ‘ Fuel Oil

Number of Carbons Atoms . Ay (Ul

e . W Y (Il N Y

The number of carbon atoms in diesel [o| The nuymber of carizor ajomg-in el i
oil ranges from Cy3 to Ciz— o ranges fiom Ciste Cis. |

Its boiling'ren¢e 152507010 #59°C™ o Its boiling range is 350°C to 400°C.

. J' '--".'.-':—

4N

Uses

it is used as fuel for buses, trucks, [o It is used in industries to heat boilers
railway engines, ships etc. and furnace.
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15.

Ans:

16.

AN L%

Write down the names of four fractions obtained by the fractional distillation of
residual oil. (Knowledge Base) (SWL 201850
FRACTIONS OF RESIDUAL OIL & i
The four fractions obtained by the fractiongi distillatisnior residtal <il| a'
Petroleum gas -
Petroleum ether
oitse! oil
o =ugloil
What is the difiererice tﬂf‘wcen crude oil and residual 0il? (Knowledge Base)
(BWP 2017, SGD 2016 G-Il 17)

| - DIFFERENTIATION
i he difference between crude oil and residual oil are as follows:
Crude Oil \ Residual Oil

Definition

e It is dark brownish viscous liquid which |The left behind residue of crude oil

is formed by decomposition of dead [when it is heated at 400°C under high
plants and animals in absence of air pressure.

Products of Distillation

e It gives residual oil on fractional e On heating at 400°C it gives further

Distillation. four fractions:
(i) Lubricants (ii) Parrafin wax
(iii) Asphalt (iv) Petroleum coke

17.

Ans:

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q5

Ans:

Q€

“Ans:

Q.7

Ans:

Which petroleum fraction is used in dry cleaning?
(LHR 2013, SGD 2016 G-I, I, FSD 2017 MTN 2016 G-I1)
PETROLEUM FRACTION USED IN DRY CLEANIN
Gasoline or petrol and petroleum ether is used in dry cleaning.

EXTENSIVE LONG QUESTIONS

Describe in detail the various processes involved in the concentration of ore. Explain
your answer with the help of diagrams.

See LQ. 2 (Topic 16.1)

Explain the process of roasting with reference to copper.

See LQ.2 (Topic 6.1) — Iy

Write a detailed note on Ammonia. Solvav prno AN T RN R

See LQ.1 (Topic 16.2) \ - 1R o

Write a note on fractional wskllla‘ ion 01 pvtr'J eu”n )

See LGz 2 \Tcplr‘ 154 - \ -

How ufez s iarifactured? E nlais ;howmg the flow sheet diagram.

See L.Q.1 (Topi¢ 15.3)

TG erlide it is refined? Explain two important fractions of petroleum along with

fhei.v- usage.

See LQ.2 (Topic 16.4)

Write a note in detail on smelting and bessemerization, giving a specific example.
See LQ.2 (Topic 16.1)
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ADDITIONAL CONCEPTUAL QUESTIONS

Q.1 What is meant by flux? K

Ans: A substance introduced in smelting process-iy promote fluidity,anado | emme Impuriites
in form of slag. : -

Q.2 Whatis dlfference betwetn miti¢ral'anc ore? /K. P) — (SGD 2016 G-I1)

Ans: } DIFEERIEHT IA_O_

The differzhces betveenimirieral @sd ore are as follows:

af “ﬂ_

SN Definition
J' ' _;_‘_‘The solid natural materials found | ¢ “Those minerals from which the metals
beneath the Earth's surface, which are extracted commercially at a
contain  compounds of metals in the comparatively low cost with minimum
combined state along with earthly effort are called ores of the metals”.
impurities, are called minerals”.
Nature
e All minerals are not ores. e All ores of the metals are minerals.
Examples
e Rocks salt, hematite, gypsum etc. e Ores of copper are; copper glance

(Cu,S) and chalcopyrite (CuFeS,).
Q.3  Describe the difference between gasoline and kerosene oil. (Knowledge Base)
Ans: DIFFERENTIATION

Gasoline ‘ Kerosene

Number of Carbons Atoms

e The number of carbon atoms in diesel |¢ The number of carbon atoms in fuel oil
oil ranges from C; to Cyo. ranges from Cypto Cyp.
Boiling Range ¢
e Its boiling range is 80°C to 170°C _ [e( 'ts boi%ingirange i 17C°C To *‘00“_'_'j
— USes RIRLRIRREEE

e Used ) uel in.<noetor u)CLfS thcr—ro Lseu as domestic fuel a special grade
cars ana other ‘_ig'jt vehicles, If folsstvryc of it is used as jet fuel.
wolzile!, than "k"ﬂrbsenc oil. It is also

RRE 20 i Ary cieaning.
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TERMS TO KNOW

e | omtos e (AU

The solid natural materlals found benegik the Fa’h; SWACR ~diign

Minerals contain  compouna rf metilsiii the cerab. ned stae ¢ Iong with earthly
impurities, aie ¢a.led minzrls,
I Tiose miinelals frora, which: the netals are extracted commercially at a
Ores somperalivel “Yfow cost with minimum effort are called ores of the
r‘.]btdls.
‘(J ________ The earthly and other impurities associated with the minerals are known
angue
g as gangue.
The process of extraction of a metal in pure state on a large scale from its
Metallurgy . . .
ore by physical or chemical means is called metallurgy.
The process of removal of gangue from the ore is technically known as
Concentrate . - i
concentration and the purified ore is called the concentrate.
Gravity Gravity separation is based on the differences in densities of the metallic
Separation ore and the gangue particles.

Froth Flotation
Process

Froth flotation process is based on the wetting characteristic of the ore
and the gangue particles with oil and water, respectively.

Electromagnetic

Electromagnetic separation is based on the separation of magnetic ores
from the non-magnetic impurities by means of electro-magnets or

Separation .
magnetic separators.
i It is a process of heating the concentrated ore to a high temperature in
Roasting .
excess of air.
. It is further heating the roasted ore with sand flux and coke in the
Smelting

presence of excess of air in a blast furnace.

Bessemerization

It is the further heating of the molten matte in a pear skapeu beS“c" )
converter. \ AN \

4N

Blister Coprer:—
PPel | S fdce of the snll

The molten_metal i5 guftpﬂ from *hv ¢onv =rLer to sa 1d Foulds and IS
allowed to cpol. jite dh ,olved rdses esca 12/ oUT formmg blisters on the
cop‘acr T.‘.c*refore it is called blister copper. It is
a.\out 98% pwa ropper It is further refined by electrolysis.

Elac tl Qlytic |
' ! f X ‘ 'Reflnlng the impure metal by electrolysis is the most widely used process of
|| e nun 0
9 refining metals.
Metal
Matte During smelting of copper ore cuprous sulphide and ferrous sulpide form
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a mixture (Cu, S .FeS). This molten mixture is called matte.

Concentration

concentration and the purrfred are is called-thie cancenirate:”.

Slag

Principle of
| Seivay.2 Frocest

- - ¥ —_— _|
The process of removal of gangue from the ore is techn-cally _knovm s

When flux combinef with S2aague it will Tr:)rm Ia1 Whl' h be.ng Ilghter in

| weight and fi 0afs/or: the 1hoiten rnatal

— L 4 L u

P.r.r(‘lpl’ o1 Se va)'s Frecess iies in the low solubility of sodium

|| icar bt)mte at o temperature I.e. at 15°C. When CO;, is passed through
an u.nmonlcal solution of NaCl called ammonical brine, only NaHCO;3;

precipitates.

' '_I'echnology

Technology is considered a consequence of science and engineering.
Fertilizer Fertilizer is a substance added to soil to improve plants growth and yield.
Natural Natural fertilizers contain all natural, biodegradable materials from
Fertilizers livestock and human waste and foliage of plants.
Chemical Chemical Fertilizers include one or more of the three elements most
Fertilizers important for plant nutrition; nitrogen, phosphorus and potassium.
It is a complex mixture of several gaseous, liquid and solid hydrocarbons
Petroleum ) . -
having water, salts and earth particles with it.
. The process of separating a mixture into its fractions by evaporation and
Fractional . . . . . - L
o condensation on the basis of difference in their boiling points is called
Distillation . T
fractional distillation.
) . The left behind residue obtained after the fractional distillation of crude
Residual Oil

oil which does not vapourize at 400°C is called residual oil.

Self Sustained
Chemical Chain
Reaction

A self sustained chemical chain reaction is a complex reaction that
requires fuel, oxygen and heat energy to come together in a very specific
way.

Communication

Communication is the exchange of information to others. rlrui._lgh e

- i
_|.....
-

video, print or electronic medis. Y N \ e

Diesal Oil

________._ —— = LA

The number of carbon atomQ in aiesel\oi rarrges roim C13 oL,

.——'—-— —'—.— —-—-—— —
i L 1 [ |
& §

L1 .--r.-'"v.-_ LY = Lo
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SELF TEST

Time: 35 Minutes 1¢
Four possible answers (A), (B), (C) and ‘D) to each memou are given, marlk-che

Q.1

1.

Q.2
(1)
(i)
(iii)
(iv)
(v)

Q3
| 1

i)

correct answer.
Red hair contains:

(A) Titaniam, compousius

© Iror-‘o"':o'np_el compaunds | "(D) Alkali metals
Biister cop’ﬁef cor.atains pure copper:

N (B) 99%

(C) 98% (D) 92%
Formula of urea is:

(A) NH,COONH;, (B) NH,COONH;
(C) NH4CONH, (D) NH,CONH,

Temperature required for the production of ammonia is:

(A) 400°C (B) 450°C
(C) 425°C (D) 500°C
Fauji fertilizers contributes market shares:

(A) 55% (B) 61%
(C) 56% (D) 59%
Composition of petroleum ether is:

(A) C2toCyp (B) Csto Cy
(C)Ci3to Cys (D)CtoCy

Give short answers to the following questions.
What do you mean by gangue?

What is the difference between slag and mat®?
Give reaction for the formainn of ar*"moma7
What do yes mean by mlcma wn) L

What i "ﬂe plmc1 jie cf ol o4l S“o\mt.” 7~

Angy /er._the.fo{Iom_ur,q-queatlons in detail.

A ".‘D'eé'c_ri’m E&ssemerization along with diagram?

Write a note on manufacture of urea.

_AB} iAaly5denum compounds

~ Marksy2E

\Oxl 6)

(5x2=10)

(5+4=9)
®)
(4)

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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