Student Learnl"\u Jutcomes
After studymg this chapter students will be able to:

Describe organic molecules as either straight-chained, branched or cyclic.
State that a structural formula is an unambiguous description of the way the atoms
in molecules are arranged, including CH,=CH,, CH,CH,OH, CH;COOCH,
Identify and draw structural formulae for molecules.
Interpret general formulae of compounds in the same homologous series including
alkanes, alkenes, alkynes, alcohols and carboxylic acids.

e Define structural isomers as compounds with the same molecular formula, but
different structural formulae, including C,H,, as CH,CH,CH ,CH, and
CH,CH(CH,)CH, and C,H; as CH

CH,CH = CH, and CH,CH=CHCH,. @ @@@ -
i@w that determine the
\‘ ) d

e Identify a functional group as afg -. -0
: chemical properties of@ ing that for alcohols, aldehydes,

ketones, phenols, car] 1ne esters, and amide.
e Describ acterlstlcs of homologous series. These can include:
a. Having the same functlonal group ‘

Having the same general formula

c. . Differing from one member to the next by a CH, - Unit.
d. Displaying a trend in physical properties.
e. Sharing similar chemical properties :

e  State that a saturated compound has molecules in which all carbon-carbon bonds
are single bonds. :

e State that an unsaturated compound has molecules in  which one or more
carbon-carbon bonds are not single bonds. '

e Name and draw the structural and displayed formulae of unbranched alkanes,
alkenes, alcohols, and carboxylic acids. (Include but-1-ene anmt -2-ene,
propan-1-ol, propan-2- ol, butan-1-ol and butan- 2-0 W

ndmg in - ane, -ene,
ral or displayed formula.

nulae of the unbranched esters which can be
cohols and carboxylic acids, each containing up to four

e State the type of compound present give
-yne, - ol, or -olc acid

° Name and draw the

| made W&'
’ carbon at
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1211 + 21\¢ Iassmcatlons of Organic Compounds + Structural Formula

~ Q.1: What is an organic compound? How organic compound are classified based
on the type of carbon chain present in them?

Ans. Orgamc Compound: . \

An organic compound is chemical compound prlmarlly compound of carbon atoms
that are covalently bonded to each other or the other elements. Apart from carbon,
‘majority of organic compounds also contain hydrogen. Other elements which may also
be present include oxygen, nitrogen, sulphur and halogens etc.

Classifications of Organic Compounds: -
There are millions of organic compounds. It is practlcally not pos51b1e to study

each individual compound. To facilitate their study, organic la551ﬁed
into various groups and sub-groups They m é @@%; the followmg
classes:

(i) Open chain or A . nds

(i) = Closed chai g compounds ‘
- (i) Open Chai ic mpounds
_ This type of compounds contains an open chain of carbon atoms. The chains may

be branched or non-branched (straight chain). Open chain compounds alongwith certain
cyclic compounds are also called aliphatic compounds.

Straight chain (or non-branched) compounds:

CH, - CH, - CH,~CH,| [ H,C=CH-CH,-H, |[CH,-CH,-CH,-CH,-OH

Butane But-1-ene ey Butan-1-ol
Branched chain compounds: :

OH L CHLCN, o

| Clpic JER:
2 ‘ ' N
0
=) \
2-Mthylpropane Wm@o( ;
£}
(ii) Closed Cham or Cyclic omp UU el
" These compounds con osed chains (cyclic) of atoms and are
- known as closed cha nds :

When th T carbon atoms _only, the compounds are called carbocylic
compounds. However, if the ring contains other atoms alongwith carbon atoms, the




compounds are  called heterocyclic compounds Carbocyclic eon W@& further
classified as; : ﬂ’l
(i) Alicyclic compounds ‘@@u

(i). Alicyclic compounds:C

The carbocyclic contain a ring of three or more carbon atoms
and resembleM&pounds are- called alicyclic compounds. The saturated
alicyclic hydrocarbons have the general formula bl A few ‘typical ahoycllc
compounds are given below.

M H,
‘ ' A R
H, M == CH, M.C CHy H.C CH
PR R R e
B MTET T e SO
- : - : Hz i Hz

. Cyclopropane .- Cyclobutane : Cyclohexane " Cyclohexene
(i) Aromatic compounds: '

Aromatic compounds are of many types. The simplest amon them e which
contain one benzene ring. A’ benzene rmg has_six ca e alternate
double and single bonds. These bonds orm of a c:rele Some
other cycllc compounds ha s are also included in aromatic
compounds.

H- C
: | Ii
o Cr
Benzene .

§y o Explam structural formula gwmg examples

-Ans. Structural Formula:
- The structural formula of a compound shows the arrangement of atoms and bonds

present in that compound.
Wclearly
it most of the

~ Explanation: . | |
It gives enough information to understand the structure
portant /b onds such as double and
in the molecules can be bracketed

While showing the arrangement of atoms inoa_
shown using brackets.

single covalent bonds present in the mo
There arewms’ of drawing the structural formula of organic oompounds '7
and the students should familiarize with all of them. : :

 triple bonds are shown. Id m
together while some other 1




Displayed Formula or Full Structural Formula:
This formula shows the detailed struct

position of atoms, the number and t

=

; relative

The bonds are

-represented by lines. O
Condensed Structural Formu
-~ This form q es between bonded atoms, but it omits the carbon to
hydrogen bonds. iy
: Condensed Structural Formulae
Compound Displayed Formula e
Ethane ';I Il‘I : CH, - CH,
s G
‘ H_H _
Ethene 'l'I 'I' CH, = CH,
' B C =€ —H
Ethyne H-C=C-H HC =CH
- Propane 'i‘ II' Ii‘ CH,-CH,-CH, | ;
' H—C—C—C—H . '
I I I » m
HOH A ol ﬂﬁsﬁﬂ%ﬂﬂga
Butane o T M\pﬂabl CH, - CH,- CH, _
H OT\ _
I
‘ v N H_H
 But-1-engNNN Y g H.0 1 CH=CH-OH,-CH,
b5 , X=C-C—C—H
H I dod
H H H
But-2-ene H 'I' Ch,-CH =CH-CH,
X—Cc=C—C—H
5 B I I I
o Y B R : :
Ethanol " 'I* CH,-CH,-OH
' H—$—$—O—H '
H o B -
‘Propanol Il'I I;' | III ) ?Hz - CH, = CH,
s S SR el .
By OH K@}
Q H H c©
. ANDTAN &0~
Ho o O /\5\ \S\ :
Propan-2-ol O \gé @\f) CH, - (I:H - CH,
| % B OH
WNNNNN%'H O H
\y -




Butanol

T

Butan-2-0 N on%'u Lﬁ' ’I' *ﬁ _ H, - ?H - CH, - CH,
| W st T > Sl OH
l : SRV
| 4 :
Ethanoic acid ’I" ﬁ (I'I)
| : sl el CH, - C - OH
H ;
Propanoic acid | "l* ']' ﬁ ' (”)
i e CH, - CH, - C— OH
Methyl ethanoate T 'I" (l? 'I‘ ' (l?
H—-C—C—0-C—H CH d :
| I 3 Wﬁi&z
H H N2 ?@
213+ 214+ 215

Q.3: Write down five ch

W@@%

Ans. Homolo

omologous series.

Organic ¢ mpounds have been classified into various families. Each family
contains closely related organic compounds, as their structure and chemical properties
are similar. The different families are known as homologous series.

| ‘Characteristics of a Homologous Series:

The common ¢haracteristics of the members of a homologous series are:

(i) All the members of the series can be represented by a general formula. For

example, the general formula for the series of saturated hydrocarbons called
alkanes is C,H,,,, where n represents the number of carbon atoms present in a
member. The general formula of some other families are given below.

General Formula .

Series
Alkenes
Alkynes
Alcohols

Carbiokyk agids

CnHZn

{

| o

e

(ii) Successive memb
~ molecular
(iii) Different

\%}\Q}Q\dfffm by CH; group and 14 units in their relative
O )

embers in a family have common functional group e.g. all the members




~ of carboxylic acid family have -COOH group as the funct @

(iv) The members in any particular famrlas ﬁ%ﬁﬂ cal properties
due to the presence of the same fu

(v) The physical propertie bonlmg point, density and solubility

show a regular ¢ rea in the molecular masses.
(vi) All mem S can be prepared by similar methods .
Q.4: Write a detailed note on isomerism. |

Ans. Isomerism: | :
- Two or more compounds havmg the same molecular formula but different
structural formulae and properties are said to be isomers and the phenomenon is called

structural isomerism. -

Simplest Hydrocarbon: |
The simplest hydrocarbon to have structural i isomers is butane (C4H10)

Hydrocarbons not showing Isomerism:
Methane, ethane and propane do not show the phenomenon of isomerism because
each exists in one structural form only.

Same Molecular Formula: %@ ,

If we study the structural formula: of ydrocarbons of the
alkane family, we will obse that i the atoms present in the
molecule in more than one a encies. ThlS means that it is possrble to

- have two or more dif] nts for the same molecular formula.
Example

Butane molecule can have two dlfferent arrangements as represented by the
following structural formulae:

_CH, - CH, - CH, — CH, G
CH, - CH - CH,
. Butane ; : 2-Methylpropane

Support by on Experimental Evidence: ‘
This fact has been supported by an experimental evidence that there are two

compounds with dlfferent physical propertles but with the same molecular formula of
C4HIO

: Relauonshln between Carbon Atoms and Isomers

isomers increase very rapidly. The five . :
When the number of carbo ‘ Q 0 thirty, the number of isomers are over

four billions. ‘ . -
Structural ISDWQ urated Hydrocarbons: L ,
~ Structural isomerism is not conﬁned to saturated hydrocarbons only. In fact, all




classes of organic compounds and their derivatives show the phe

n en@@@@ctuml
1somensm R m(f\ ;X

CH, ~ CH, - CHﬂ cH, (\/ @@MWCH

But-1-ene \j But-2-ene

Q.5: Discuss some | th\eﬂdnal groups.
Ans. Functional W

A functional group may be defined as an atom or group of atoms that determines

- the characteristic properties of an organic compound

Example : H : Ftﬁt'ionel Group }
The family of alcohols -have its charactenstlc ! ‘
~ properties due to the presence of -OH (hydroxyl) group, M ? _-'
called the functional group of alcohols -
Important Functional Groups: ' L T

'Some important. functional groups are described below.

. (a) Hydroxy! group (—OH)

 If hydroxyl (- OH) gro \ﬁ@ \e”)ene ring _the“ | (|)H
compound is a mew is named as phenols :

(b)

-

(d)

Carboxyl er
1 ' This group is ent in the family of compounds called carboxyllc acids.

ThlS group is present in the family of compounds called alcohols.

et | [ samne s

Phenol @

Aldehvde Group ( - C- H)

- This group is present_ in the family of compounds called carboxylic acids.

~ Methanal or \H (") H  Ethanal or CH.' g H
Formaldehyde B Acetaldehyde ~ *

Ketone Group (:: cC=0 where R is an alkyl group)_:

- The homologous series which contains a ketonic functional group is called ketones.

Propanone or Acetone CH, - @ @@m

e But35$ @%@m




Methanmc aC|d or For |@m@b@@

 Eth %@Mnc acid CH, - C -
(€) AminW
This g s present in a series of compounds called amines.
: : ' 0]

- [
Formamide @H-C-NH,
(0]

Il
Acetamlde CH,-C=NH,

o
il .
(g) Ester Group (-C-OR) »
Ester group is present in a family called carboxylic esters.

Methyl ethanoate or Q
Methyl acetate CHe—C-0CH

~ Ethyl ethanoate or
Ethyl acetate

Ans. Historlcal Naming of Organic compounds:

The early organic chemists prepared many organic compounds and gave them
names which are called common or trivial names.

These names are quite often used because they are very simple and easy to use. |
Need of a New system: ,

Due to existence of a large number of organic compounds and their complexity, it
is not possible to give common name to every compound individually.
Introduction of the IUPAC System of Nomenclature:

To deal with this problem, the International Union of Pure and Applied Chemistry
(IUPAC) has introduced a systematic way of naming organic compounds called [UPAC
nomenclature.

Q7. What are Alkanes. How an urgam mﬁ@@@@ﬁ@g to IUPAC
system of Nomenclature. ‘@

Ans. Hydrocarbons: &@ '

The o W s containing carbon and hydrogen only are called
O

hydrocarb




Saturated Hydrocarbons: ,

The hydrocarbons in which all the four @W@a@é usmg smgle
‘bonds only are called saturated h drocar
Unsaturated hydrocarbons: Oi&@ |

The hyer%% ing at least one double or triple bond are called

unsaturated hyd

Carbon Atoms in Saturated Hydrocarbons:
The saturated hydrocarbons or alkanes may contain one or more carbon atoms and

they may have a straight chain or a branched chain. o of

Methane (CHy): . | L Root Carbon
Methane (CH,) is the simplest member of saturated o

hydrocarbons. | Meta- !

Naming of an Organic Compound According IUPAC system: | Eth- 2
According to IUPAC system of nomenclature, the entire | Prop- 3

name of an organic compound has three parts. But- 4

1. Root: It tells us the number of carbon atoms in the | pent- s S o
longest continuous chain present in the molecule The 7@ @L )R
roots up to ten carbon atoms are shown %T@ /M 3

2.  Suffix: It is added after the root
class of organic compou % e 8

3.  Prefix: It is indic root and tells us about | Non- 9
the group ched to the longest chain. Dec- 10

Molecular Formulae, Displayed Formulae or Condensed Structural Formulae"
The molecular formulae, the drsplayed formulae or the condensed structural
formulae of some alkanes are glven in- Table given below:

Formulae of Alkanes
Methane| ~ CH, Sl
H
Ethane C,Hg ‘ ' ' H_?_E_ H
(H, -t H H

Propane CsHg ‘ i | H—'(TZ‘-(E— 2 @@m
CH-CH-CH | . o NNy =70

: Buta.me C4H10 h@\\jf\g k\%—fﬁ?—?—?—H
CH, - Q%I#QN[\@Z;S HHHH

Pentane CH,~CH, - CH, - CH, - CH,




| Hexane CeH4 CH, — CH, - CH, — CH, — CH, ~6H, ~@)[1\01
Heptane CHys  ° |CHy CHszmmW £Q=CH,
~Octane Cithy Cth\ﬂ;W@M}L\CW CH, = CH,~CH,
Nonane | - CiHp  \|€H,OCHPCH,—CH,—CH,—CH,—CH,-CH,CH,
Decane G\ o U|€H,~CH,~CH,~CH,~CH,~CH,~CH ~CH-CH,- CH,
0.8: How is AlkyNGroup f iormed7 '

Ans. Alkyl Group:

An alkyl group is functional group which is formed when an alkane molecule loses
one of its many hydrogen atoms. ‘

Example:
__-H ‘ lil H e 'T'
CH4 : CHg— | or H—C— CZHG -. , Csz_ or H—C—C~—
Methane ,l| Ethane A |1{ ill :
- Methyl Ethyl

Representation of an Alkane:
An Alkane is represented by R—H. @ m
Representation of an Alkyl Group: ' o @Wa
- An Alkyl group is represented by ' *@ :
Q9. Nam‘e the fllowing o \\\“ plain tifé IUPAC System.
Ans. To explam AC system, let s name the following compound
CH; - CH, — CH, - CH;
a) Identify the longest contmuous chain present in the compound.
‘b) Identify the class of organic compound. :
'The organic compound contains four carbon atoms in the longest continuous carbon
chain and it belongs to the family of hydrocarbons called Alkanes. The root is, therefore,

But- and the suffix -ane is added to this. The orgamc compound will, thus, be given the
name Butane.

CH,—CH,— CH —»cH
Butane Longest Continuous Chain
Q 10 What are Alkenes. How are Alkenes named using IUPAC § tem?

Ans. Alkenes: w '
Hydrocarbons contammg at least %@@@n ouble bond are calledy

Alkenes. :
: Alkenes are named i % as alkanes except the suffix used is -ene. The
rules for naming § follows.

1. Count the ber of carbon atoms in the longest contmuous chain that contains




(o]

ooth the carbon atoms of the double bond. @m@’m
m bon atom.

‘ . Number the chain starting from the en&
- 3. Write the root, then posmon of @ he suffix -ene. Examples

of alkenes are as follo@

CH,;=C U Lo u: CH,~CH= CH
' émw O\j\) : : Propene -
Ry ; ey 3 Y
b= CH- GH; = CHy || CH,~CH=CH-CH,
‘ But-1-ene ; , But-2-ene
CH,=CH-CH,—CH,—CH, || CH,—CH=CH-CH,—CH,
. Pent-1-ene : Pent 2-ene
Q.11: Give IUPAC rules for naming alcohols.

Ans. Alcohols:
Monohydroxy derivatives of alkanes are also callcd alcohols.

General Formula:
- General formula for alcohol is ROH.

Naming Alcohols: '
According to [UPAC system, alcoholscgre _ @&owing rules.

(i) The longest chain of c bon at oxyl group is taken as a
‘parent hydrocarbon. R g is replaced by 'ol'.

(ii) The longest ¢ haip _\is mbered starting from' the end where carbon atom
attached xyf group gets the lowest possible number. :

(iii) The position of hydroxyl group is indicated by a number placed before the -ol.

Names and condensed formulae of some simple alcohols: _
Names-and condensed formulae of some simple alcohols are given in the Table
given below: :

hé\e

Names and formulas of Alcohols

Al 1 H H 3 2 LRI
coho o CH3O 7 C 3CH20H : : CH3 B CH2 = CH2 _ﬁ_OH

Common Methyl Alcohol Ethyl Alcohol Propyl alcohol - ‘

Name e ]

IUPAC Name |Methanol Ethanol Propan-1-ol

“Alcahol ' 1CH,— (I:ZH_ éHs' : CIHz— CH,— CH,—CH, | CH;— C'H— CH—CH,

B T Al
Common |Iso-Propyl Alcohol -Butyl Al hohgf ?@Mo‘l’

Name

IUPAC Name |Propan-2-ab | rfvfami\xww Butan-2-ol

Q.12: What are Carboxyl W@W\Hre they named by IUPAC system?
O

Ans. Carbo
Organic compounds containing a carboxyl group (- COOH) as a functlonal group




carboxyhc acids are obtamed from fats. Th

They are represent m&rula RCOOH
IUPAC Names o ylic Aclds

RCOOH.
General Formula:

The IUPAC names of carboxylié acids are derived from the names of alkanes

containing the same number of carbon atoms as the acid.. The ending 'e

name is replaced by '-oic' acid.
The common and IUPAC names of some common carboxylic acids are shown in

Table given below:

Names of Carboxylic Acids

' of the alkane

CH,CH,COOH

Carboxylic Acids| HCOOH | CH,COOH | CH,CH,COOH
Common Name | Formic acid Acetic acid - | Propionic acid Butyric acid
IUPAC Name | Methanoic acid | Ethanoic acid | Propanoic acid | Butanoic acid

0.13: What are Esters? Give some common and IUPAC names

Ans. Esters:

| Uses of Esters:

They are comm

General Formul

Esters are sweet smeilmg c gound%ﬂ@@@ ? }

They are represcnted by a gencral formula RCOOR.
Preparation of Esters: Esters can be prepared by reacting an alcohol with a carboxylic
acid in the presence of an acid catalyst.

o

ourmg agents in certain food items.

Propanoic acid

CH,CH,COOH + CH,- CH,-OH —H__«

Ethanol

CH,CH, COOCH,CH, + H,0

" Ethyl Propanoate

Common and IUPAC Names of Esters:

Common and IUPAC names of esters are shown in Table given below:

Common Names of some Esters

Esters

CH,COOCH;

CH,COOCH,CH,

HCOOC

Common Name

Methyl acetate

Ethyhgﬂa{mi \f/?cg\}b%;te

[UPAC Name Methyl ethanoate Y\ ,ﬁﬁyﬂ%ﬁ@ﬁ U Ethyl methanoate
Esters CH,CH,CPQEH, |\[\\CH}€H,COOCH, | CH,CH,CH,COOCH,

Common Name

i

P hpoRhie

Methyl Propionate .

Methyl butyrate

IUPAC Name

»NE\fhyl propanoate

Methyl propanoate

“Methyl butanoate




¥

21,1\ Quick (7738

NI @Om

1. = What is the difference between cycloh anean

Ans. Cyclohexane

It is an alicyclic compound

Benzene °

It is-an aro
2. Give the examples
Ans. (i)

2 — Methyl propane

e

ound w1th atternate double and single bonds in a six carbon ring (C¢Hy).

of branched chain compounds.

(ii)

2,2 — Dimethylpropane

e

een carbon atoms (C H;,):

21.2YQuick (TRIE

carbon atoms, one carbon is already part of

the alkyl group.
Name

= Pro
Molecularw W(

Condensed Formula= CH, - CH, — C OH_

siesils

,1' Write down the displayed and condensed formulae of butan-2-ol, ethyl ethanoate,
2-methylpropane, but -2-ene and pentane. B '
Ans.
Compound Displayed Formula Condensed Structural
Butan-2-ol ';' “1' f]* 'l* CH, - CH - CH, - CH,
| o o
H O\ He H
H oitaf)
Ethyl ethanoate H O H H . @ @JUU
_ f B ‘
5 o ? il St S s Q
H CV)\ a0 . Ve CH, = CH,
| 2-Methy! propane NW OU B! }?) ?14 CHy— CH—CH;
G\ SRR
H | H CH,
H—f—H
: H :
But—2 —ene S g CH, - CH = CH — CH,4
LeL=CxC—H ‘
o 0 A L
H-H H H
H.# . H 8 H
Pentane ittty | CHy = CHy b CHpn B = CH,
L H R ]
21.3\Quick (1T
1. Write down the molecular formula of a carboxylic acid having three carbon atoms.
Ans. The general formula for a carboxylic acid is C Hz,,ﬂ COOH Fora l of three

we let n = 2 for




n=4
-Name = Butano (Specnﬁ
Molecular Formula =C,
- Condensed Formula = g% = CH - OH

YNNG
mﬂ

1. How phenols are different from alcohols?
Ans. Both phenols and alcohols contain the hydroxyl group (— OH) but thcy differ based on the
: structure they are attached to:
Attachment of (- OH) in Alcohols
~ In alcohols the group (- OH) is attached to an allphatlc carbon atom (a cham - like structure, e.g.,
CH, - CH, - OH).
Attachment of (- OH) in phenols

In phenols, the group (- OH) is directly attached toa carbon atom of an aromatic benzene ring, ‘

€.g;

2. Whatis common Letween the formula of aldehydlc and ketonic :
Ans, Aldehyde and ketone functional groups both contal

' Aldehyde: In aldehyde, it 1s
Examples KX

® Methanal or F

!
4 Write down the molecular formula of an alcohol containing four o
: Ans. The general formula of an alcohol is C l-l,,,ﬂ OH. gor a m atoms, we let :

@ Ethanal or Acetaldehyde (CH, - C H)

Ketone:
In ketone, it is between two carbon atoms ( C 0)
Examples : .
I
(3 ) :
Propanone_or Acetone CH e S

O
CH, - CH C CH

m@mg

1. Name the following compounds according to IUPAC system of normenclature
(i) CH3 sz CHZ CH; CHz CH3 ; (ii) CH3 " CH; CH; CH; CH: e CHJ

() CH;-CH,-CH,~CH,-CH, :
Ans. Number of carbons: 5 W@ @.
- Root Name: Pent — * @
. Suffix: ; mm drocarbon)

IUPAC Nam 3% : : ,

(i) CH,;- CH, -~ CH, - CH,
Ans. Number of c

. @ Butanone




" Root Name: Hept -

Suffix: - ane (since |t is a samrated(l\ydr @ @@m

IUPAC Name: _Heptane (\ A (A (\

e

u'cmgujl

Ans.
(i)

(i)
(i)

(v

CondensWM‘ﬁe of some organic compounds are given below Write down
the names eir families . ;

Ans: Family Name = Alcohol

CH— CH—CH, -
OH :
ﬁ Ans: Family Name = Ketone
Ol CH, wslCon M, |
CH,——(I:=CH“;CH: Ans: Family Name = Alkene .
iy M . S
(;.H -CH,-CH ~ Ans: FamilyName = Carboxylic Acid

* COOH

™)

v
(vii)

| (viii)

GHe ‘ . Ams: Farmly Name = Alke

Lt @ entane)

Ty I

HilCmH “ e
Ans: Famlly Name = Ester

~ CHy&~CH;~C- 0~ CH, - CH,

INTERESTING INFORMATION \

-Orgamc chemistry plays a v:tal role in developmg new materials with specific properties, such as
polymers and d“’&"’—

R INTERESTING [NFORMATION

The ability of carbon atom to form four bonds creates an -almost mfimte variety of molecules which

take organic chemistry very useful.

INTERESTING INFORMATION \'J8 __ {80\

first isolated from red ants. Th
Similarly acetic aci vmegar 'I11e Latm word
for vinegar is ac N

The common names of carboxylic acids are derged
sources from which they were f§t 1sol§

3 S W R R

eans ant.




W= Objective Epe Ouestlons

Mulnple Choice Questions p prepared ‘|n the hght of new Examination Techniques
(Kno

wiledge,; Understanding, Application, Analytical & Conceptual)

M [ ) S L S ) ) S ) S_— ) - ) S

211 + 21.2 Classifications of Organic Compounds + Structural Formula

1.  Organic chemistry is primarily defined as the study of compounds containing
which two elements?
(a) Hydrogen and Oxygen (b) Carbon and Nitrogen -
(c) Carbon and Oxygen (d) Carbon and Hydrogen

2.  Which of the following is considered as an inorganic carbon compound for
historical reasons? | | -

(a) Benzene ~ (b) Ethane
(c) Calcium Carbonate (d) Methane

3. What is another name for open chain orgamc compounds? @ @@m
(a) Aromatic compounds iﬁa

L) et el compounds nds

4. A compound with a con bon atoms without any branch is
calleda: =
(a) Branchee&gﬁﬁw o\frﬁ\gound ‘ (b) ' Aromatic compound
(c) straight chain compound (d) Cyclic compound

5.  Cyclic compounds containing only carbon atoms in the ring are called:
(@) Acyclic compounds (b) Homocyclic compounds =
(c) Aliphatic compounds (d) Heterocyclic compounds

6. What is the general formula for saturated alicyclic hydrocarbons?
(@) CyHon (b) C;Hano (¢) CpHansz (d) C.H,

7.  Which molecule is a common example of an aromatic compound contalmng six
carbons and atternate double bonds?
(a) Cyclo butane (b) Benzene ~ (c¢) Propane (d) Cyclohexane

8. A formula that shows the relative position of every atom and all bonds_
represented by lines is called a/an:

(a) Empirical formula ' g (b) Condensed stru @@%@
(c) displayed structural formula o)

(a) CH; - CHj (b) C =CH (d)CH3 — CH, - CH;,4
10. Condensed structural -2-ene is:
! -

9. Condensed structural formula of E

(a) CH;-C ) e R e il g 8
(¢) CH,;~CH-CH - CH, (@)-CH, = CH..CH, ~ CI1,
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13.

" 14,
15.

16.

17.

18.
19.

20.

21.

22.
23.
24.

28.

What is the general formula for the (PO

(a) CnH2n+2 (b) 61 o @ [
Which of these hydroca[g& ots
(a) Pentanw € (c) Hexane (d) Propane

The funct group (-OH) attached to an alkyl group identifies_whié
family? . ' _ .
(a) Alde hydes (b) Alcohols (c) Ethers (d) Phenols

Which functional group is present in both Aldehydes and ketones?
(a) Amino group (b) Carbonyl group (c) Carboxyl group (d) Hydroxyl group

Which is the name of the simplest aldehyde also known as formaldehyde?
(a) Propanone (b) Ethanal - (¢) Methanol (d) Methanal
It is a compound containing a Nitrogen atom in its functional group.

(a) Methyl ethanoate (b) Methyl amine

(c) Acetone (d) Phenol

What is the specific functional group for Ester?

(@) —-CHO (b) - COOR (¢) CO-NH, (d) -N :

Which of the following is the formula for Acetone e(@@

(a) CH;-CO-CH; B O =

(¢) CH,;- COOH ©) % =NH, :

If a hydroxyl (-OH % hed to a benzene ring, the compound is a
i ‘ |

member of; ‘

(a) Pheno (b) Alcohols = (c) Ketones (d) Esters
Successive members of a homologous series differ in molecular mass by how
many units?

(@) 12 units (b) 16 units (c) 2 units (d) 14 units

| 21.6 Naming Organic Compounds

Which part of the [UPAC name indicates the number of carbon atoms in the

longest continuous chain?

(a) Infix (b) Root (c) Prefix ~ (d) Suffix

What is the IUPAC root for a compound containing seven carbon atoms?

(a) Non - (b) Hept — {cy Hex— = (d) Oct-—

An alkyl group is formed when an alkane loses how many hytlréﬁmms?
2

(a) Four ~ (b) Two ‘ (c). Three
What is the correct [IUPAC nam on(ﬁ —€H;
ne

(a) Ethane (b (d) Propane
ropyl Alcohol"? "

What is the TUPAC a%
(a) Prop @ * (b) Ethanol
(c) Butan>-2-o0f (d) Propan-1-ol




26.
27,

28.
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. o del 3 b bl & 4 6, |
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1.
8.

' (a) Butyric acid Ncﬁb
The root ' Frespo

Esters are prepared by the reaction between: = @ @@\kﬁﬁ i A
(a) A ketone and an Aldehydg nio m fid & carboxylic acid
(¢) An Alkane and an Alkene @«ZX ihe’‘and an Alcohol T
What is the common ¢

id? :

ie'acid - (c) Propionic acid (d) Formie acid
nds to how many carbon atoms? ‘
(@ 2 (b) 3 \ (c) 4 (d) 5

& .1 .0

15. @ .16 () 17. () 18, @ 19. @  20. (&) 31 ()
2.0 2B W 24 .(c) 28 (@ 26 B 27 b % b

Y/ Additional Short Questions /4

/ Short Answer Questions prepared in the light of new Examination Techniques
(Kno

wledge, Understanding, Application, Analytical & Corniceptual)

ARERAFE  Classifications of Orgar

Ans

Ans.

Ans.

Ans.

Ans

~which w

Deﬁne Orgaliic Che

~Organic Mwm}, is defined as that brancl)l of chemistry in

pounds of carbon and hydrogen (hydrocarbons) and their
derivatives. : ; ' '
What are organic compounds? .

Organic Compound: An organic compound is a chemical compound primarily
composed of carbon atoms that are covalently bonded to each other to other
elements. A part from carbon, majority of organic compounds also contain
hydrogen. _ i ‘
Why are carbon oxides and carbonates studied in inorganic chemistry despite
containing carbon? ; : =

Carbon oxides and carbonates are studied as inorganic compounds for historical
and conventional reasons, as their properties align more closely with inorgonic
substances. '

How are organic compounds broadly classified? W@ @@\3@ .
. ) O 5

Organic compounds are classified into tWo @
() Open chain or Acyclic com @
(if) Closed chain or C@ ounds :

- Distinguish betwe | in and branched chain compounds.
. Straight Wmoatoms are linked in a continuous series (e.g; n-Butane).

Branched chain: There is at least one "branch" or side chain of carbon atoms



| attached to the main cham (e.g; 2-Methylpropane) @.m
6. What are Aliphatic compounds" i %ga
Ans. Aliphatic Compounds: Open chai @

compounds are called alip

7. Define Homocyecli ie) compounds.
Ans. Carbocych 8s These are cyclic compounds where the ring contams

~ carbon atoms only.
_ (i) Alicyclic compounds .+ (i) Aromatic compounds
8. What are Carbocyclic compounds further classified?
Ans. Carbocyclic compounds are further classified as:
() Alicyclic compounds  ~ (ii) Aromatic compounds
9.  What are alicyclic compounds? Give their general formula and examples.
Ans. Alicyclic compounds: The carbocyclic compounds which contain a ring of three or
.more carbon atoms and resemble aliphatic compounds are called alicyclic
~ compounds. ' |
General Formula: CH,
- Examples: Cyclopropene, Cyclobutane, Cyclohexane Cyclohexene
10. What are aromatic compounds? :
Ans. Aromatic compounds: These are gycl @k W ntam one benzene
: ring. A benzene rlng ha@ % ree alternate double and smgle
~ bonds. :

11. Define Hewwfﬁgm ounds. .
Ans. Heterocychc-compounds: Cychc compounds in which the ring contains other

atoms along with carbon atoms (such -as nitrogen, oxygen or sulphur) are called
heterocyclic compounds. :
12. What is a structural formula?
Ans. Structural Formula: The structural formula of a compound shows the
- arrangement of atoms and bonds present in that compound.
13. Define Displayed (Full) structural formula.
Ans. Displayed (Full) Structural Formula: This formula shows the deta:led structure ~
of a molecule showing the relative position of atoms, the number and type of bonds
- between them. The bonds are represented by lines.
14. What is condensed structural formula? _
Ans. Condensed Structural Formula: This formula still uses
atoms, but it omits the carbon to hydrog@

with certam cycllc

15. Define the term 8. series. '
Ans. Homolog Brgamc compounds have been classified into various
: families. Each family contains closely related orgamc compounds, as their structure



16.
Ans.

17,
Ans.
18.
Ans.

190‘
Ans.

20.
Ans.

4 b
Ans.
2z,
Ans

25,
Ans.

24.

Ans.

25.
Ans.

26.
Ans.
27
Ans,

and chemical properties are similar. The different nown as
homologous series. - ﬁ

What is isomerism? Q
Isomerism: Two o

mg the same molecular formula but
d properties are said to be isomers and the
tructural isomerism

different structural |
phenouw@@@ i ism.
Which is'the simplest hydrocarbon to have structural isomers?

The simplest hydrocarbon to have structural isomers is butane (CH,p).

Why do Methane, Ethane and Propane not show isomerism?’

Methane, Ethane and Propane do not show the phenomenon of isomerism because:
each exists in one structural form only.

Name the two structural isomers of Butane (C,H,,).

Two structural isomers of Butane (C,H,,) are:

®  n- Butane (straight chain) @ 2 — Mathyl propane (Branched cham)

Name the two structural isomers of Butene (C Hs)

Two structural isomers of Butene (C,Hy) are:

e But-l-ene e But-2-ene

How many isomers do pentane has? W@ @@@

Pentane has three isomers.

Define functional group. \ | SR
. Functional Group: ot
. atoms that determi eristic properties of an organic compound.

S
For ExW‘@w‘imily of alcohols have its characteristic properties due to the
presence of —OH (hydroxyl) group, called the functional group of alcohols.

Distinguish between Alcohols and phenols.

Alcohols and phenols both contain the Hydroxyl group (-OH). ;
Alcohols: In alcohols, the hydroxyl group is attached to an alkyl group 8,
Methanol).

Phenols: In phenols, the hydroxyl group is directly attached to a benzene ring.

Give one example of an Amlde group Compound.
(0] o

Il i I
Formamide H-C - NH, (or) Acetam1d¢ CH, - C—NH,

Naming Organic Compounds
How are IUPAC names of alcohols derived? @©m
The ending '- €' of the parent alkane is replace @

Example: Methane becomes Me

From what formic a

Formic acid was fi rcd antsr.
What d
The latin Formnca means ant.




28.

- Ans.

29.

Ans.

30.

Ans.

31,

Ans.

B

Ans.

From what a_cetic acid was isolated?
Acetic acid was isolated from vinegar @ @
What is the Latin word for vm &@@

The Latin word for vi

What are Esters y used for?

Esters: W@W& ellmg compounds

Use: They are commonly used as flavouring agents in certain food. items.
How is an Ester prepared?

An Ester can be prepared by reacting an alcohol w1th a carboxyhc acid in the
presence of an acid catalyst ‘

CH,CH, COOH + CH3 CHZ OH _,_,_\ CH CH,COOC H,CH,+ H,0O

How do you name a Carboxylic acid in the IUPAC system?
Replace the ending '—¢' of the alkane with '-oic acid'.
Example: Ethane becomes Ethanoic acid.

I A. Multiple Choice Questions

o
Choose and tick the coE;ect ans@ @‘Jln ices.
HC CH - CH,

Choose the correc or the compound

(a) But? : (b) But-1-ene (c) But—2-—¢ne (d) Butene

Select a branched chain compound.
CH, = CI—CH—CH3

(@). CH; =CH - CH; - CH3 (b) Ly
3
(¢) CH=C-CH-CH; (d) CHs = CH CH, — CHj
Which is the displayed formula of ethanol?
(a) C,HsOH : \ (b). CH;— CH2 - OH
el el
HﬂC—C—OH H C-C-O-H
© fdy Mg
H H HiH
Identify the aldehydic functional group among the following:
O o)
{2y M L - (c) -OH

-C-0OH -C- ; @ (@
Select the general formula of alkyng)f
(@) CiHann @ﬁ@%ﬂ 2n2 (d) CiHan
u

How many struct be there for a saturated hydrocarbon
having fi s?

(a) 2 (b) 3 (c) 4 (d) 5



: S t e
@ e c OCH, %
@i Q“ @ o

CH,- C OCH

CH,-C-0CH
‘8. Which functi p is present in alkenes?
(@) No Functional group (b) Carbon - carbon triple bond
(c) Carbon - carbon doublebond - (d) Carbon-carbon single bond

L 2. LD W
L@ 8 () , ‘ :

21. l What is the difference between saturated and unsaturated hydrocarbons"

Ans. Saturated Hydrocarbons The hydrocarbons in which all the four valencies of .

carbon are utilized using single bonds only are called saturated hydroc 1S or

alkanes. @

Unsaturated Hydrocarbons The h r @@w t one double or

triple bond are called unsaturated hy %@ :
of Butan-2-ol. | T

~ 21.2 Write down the structural fa ;
CH, - CH CH CH,
Ans The smcmrawutan 2-0l is: OH

21.3 Why is ethylamine CH, - CHZ - NHZ called an orgamc compound"

‘Ans. Ethylamine (CH, - CH, NH2) is called an organic compound because it lS a
derivative of a hydrocarbon where a hydrogen atom is replaced by an amino group
(-NH,). ‘

21.4 Write down the formula of an ester called ethyl methanoate.

Ans. The formulae of an ester called ethyl methanoate is as follows: HCOCH,CH,.

21.5 Define structural isomerism. : .

Ans. Structural Isomerism: Two or more compounds having the same molecular‘ '

: formula but different structural formulae and properties are said to be isomers and
the phenomenon is called structural isomerism. e m :

21.6 Give [UPAC name to CH; - CH,~CH, - ‘ © ©@

Ans. The [UPAC name for CH3 CH, -
saturated cain)

21.7 What is common in car% » amide functlonal group and ester
functional group?

Ans. The common ¢ in the carboxyl group amide functional grouprand ester

ns in a straight




functional group is the carbonyl goup (C 0). @ :
All three groups contam a carbon atom @ou ) @@W&gen atom.
¥l C. Constructed Response ’)ueshom é
21.1 Why the members of a ‘“ . serles have similar chemlcal properties"
Ans. The members_ gous series have similar chemical properties due to the
prerence o ame functional group. Because the reactive part of the molecule is
_identical across the series, they under go the same types of chemical reactions.
21.2 How are the properties of 2-methyl propane different from n-butane, both
containing the same number of carbon atoms? ’ '- ,
. Ans. Even though both share the molecular formula C4H,,, they are structural 1somers ‘
- meaning their atoms are bonded in different arrangements. '
® n-butaneisa stright - chain alkane. It has a larger surface area, leading to stronger
intermolecular forces. This results in a higher boiling point (-0.5 °C).
® 2-methy!propane (1sobutane) is a branched chain alkane. Branching_makes the
molecule more spherical, decreasmg its surcface area and weakening fhe
intermolecular forces. ‘This results in a lower boiling point (—— Li; 7 °C)
21.3 Write down the structural formulae of lsome .. uated

hydrocarbon containing five carbon atem Q&
- Ans. A saturated hydrocarbon wi arh ‘ | &) It has three structural

. ~ isomers: . : Q
i. n- pentane: CH 5—CH, - CH,
i, Isopentanwmﬁb)utane) CH; - CH (CH;) CHz—CH3
: | ' : CIH
= £ e H,-C-CH
iii. Neopentane (2,2 - dimethyl propane): (CH,),C C 2 (‘: -
' ' CH,

21.4 Write down the structural formula of the isomers shown by butene. :
Ans. Butene (C4Hy) exhibits isomerism based on the position of the double bond and the
~ arrangement of the carbon skeleton: ,
i.  1-Butene: The double bond s between the first and second carbon.

N CHz-CH CH, - CH,;.

ii. 2-Butene: the double bond in the centre. CH3 CH=CH- CH;

i, Isobutylene (2 — methyl propene): A branched structure 1t

=C(CH,) - CH; %O
21.5 Explam the difference among fun in aldehyde, ketone
-and carboxylic acid.

Ans. All three contain the ca O) but they differ in whatelse IS attached
. to that carboW
] Aldehyde' carbonyl carbon is bonded to at least one hydrogen atom. It is




always located at the end of a carbon chain. @ @ “

| General Formula: R — CHO
e Ketone: The carbonyl (5 bon atoms. It is always

located inside the carbo

General |

e Carboxyli¢ Acid: The carbonyl carbon is bonded to hydroxyl group (-OH). This

combination is called a carboxyl group.
General Formula R - COOH

21.1 What is an organic compound" How organic compounds are classified based
~ on the type of carbon chain present in them? P

Ans. For answer see Q1

21.2 Explam structural formula glvmg examples.

Ans. For answer see Q2

21.3 Write down five characteristics of a homologous series.

Ans. For answer see Q3 @ @ m

214 lee IUPAC rules for nammg m‘@@ ) /

Ans. For answer se¢ Ql 1 O

21.5 Name the fol
, (a C 3~ CH OH (b) CH, - CH, _CHO .

(c) CH; ~ CH,- CH,- COOH (d) CH,-CH, - C0-0-CH,;

(a) CH,-CH,- CH,OH
~Ans. Propan — 1 — ol
(b) CH,-CH,-CHO
_Ans. Propanai

(¢ CH,-CH,- - CH,-COOH
Ans. Butanoic acid ‘
(@) CH,-CH,-CO- 0- CH_,,
Ans. Methyl propanoate




