Q.1.(Ex. Q.4 (i)) How can you derive the reversible reaction at equilibrium?
(a) in the forward direction (b) in the backward direction 09206001
Ans.
(a) In the forward Direction:
To derive the reversible reaction in the forward direction at equilibrium, following step
should be taken:
1. Concentration of reactants: Adding one or more reacting species will push the
reaction towards forward direction producing more products.
2. Concentration of products: With drawing one or more product species will shift
the equilibrium position to the right, favoring the formation of more products.
3. Temperature:
e If the reaction is exothermic, decreasing the temperaturc shift the
equilibrium to forward direction producing more products.

e If the reaction is endothermic, increase :@msﬁﬂs the
Rffop@est™
0

equilibrium to forward dirgetion prod Y
quilibr stage. Then further decrease in volume or increase in pressure
W squilibrium will shift the equilibrium position in forward direction.

e In gas phase reaction if reaction proceeds with increase in volume at
equilibrium stage. Then further increase in volume or decrease in pressure
at equilibrium, will shift the equilibrium position in forward direction.

(b) 1In the backward Direction:

To derive the reversible reaction in the backward direction at equilibrium the following

steps should be taken:

1. Concentration of reactants: By decreasing the concentration of reactants, it will
shift the equilibrium towards backward direction producing more reactants.

2. Concentration of products: By increasing the concentration of products will push
the reaction to backward direction producing more reactants,

3. Temperature: -

e If the reaction is exothermic, increasing the temperature at equilibrium will
shift the equilibrium position in the backward direction.

e Ifthe reaction is endothermic, decreasing the temperature at equilibrium will
shift the equilibrium position in the backward direction.

4. Effect of Pressure & Volume: N\
e In gas phase reaction j | eds with, decrease in volume at




e In gas phase reaction if reagtion r' a (G
1 i furthet d or increase in prassure

Q.2.(Ex. Q4 (ii)) Expl and backward reactions change when the

system 09206002
Ans. em approaches aqu:]:hrmm. the forward and backward reactions change in
their rates unnl they become equal.
Forward Reaction:

If a reversible reaction is started by mixing the reactants, the reaction moves in the forward
direction only.

N,+3H,—>2NH,
Backward Reaction:

After some time when enough concentrations of the products are built up, they react to give
back the reactants in the reverse reaction.

Equilibrium State:
The reaction will keep on going in both the directions until the rate of forward reaction benumes.

equal to the rate of hackward reaction. The number of reacta Soule @sappear
‘ﬂ-‘* \ hofecules which will

u he pmdu:.t mﬂlecule'-: Arthm

oy ¢ harige
tkeeps on gomg in both thg directions, this state is called dynamic equilibrium. The
concentrations of reacting species (reactants and products) remain constant at equilibrium.

Ny + 3Hay _‘“‘E‘f“‘“-- 2NH,,

Q.3. (Ex. Q.4 (iii)) Describe the effect of a catalyst on the reversible reaction. 09206003

Ans. At the stage of dynamic equilibrium, the rates of both forward and backward
reactions are equal.

A catalyst increases both the rates of forward and backward reactions of a reversible
reaction. So if a reversible reaction is carried out in the presence of a catalyst it will decrease
the time taken by the reaction to attain the state of equilibrium.

Example:
Consider the following Haber’s process at equilibrium. N @@m




@@m

iron r:atalysl is used to

n:unsumed in the process. \In this \way. the yield ut‘ ammonia gas for production of urea fertilizer
can be
Role o in Hnber s Process

For a dynamm equilibrium to be setup the rate of the forward reaction must be equal to
the rate of backward reaction. This does not happen instantly and for very slow reaction, it may
take years. Both the rates of formation and the decomposition of ammonia are reasonably fast

at around 400°C in the presence of a catalyst. This reaction will reach the: equilibrium state
within minutes of the start of reaction.

Q.4. (Ex. Q.4 (iv)) How can a reversible reaction be forced to go to completion? 09206004
Ans. A reversible chemical can be forced 10 g0 to completion by disturbing in the

following possible ways.
i. Adding one or more of the reacting species

ii. Withdrawing one or more of the product species
iii. Changing the temperature of the reaction

iv. Changing the pressure or volume of the reaction if it invo %’Bﬂ mac'm products

in the gaseous state gw

Example:
Consider the fﬂ]lnmn@@ ]
(i] ing N or Hy continuously in reaction mixture force this reversible reaction
to completion.
(ii)  Withdrawing of NH1 force this reversible reaction to completion.
(iii) Decreasing temperature (up to 400°C) will force the reaction to completion.
(iv)  Decreasing volume or increasing pressure at equilibrium will force the above
reaction to completion. _
Q.5. (Ex.Qd(v)) How does change in temperature affect the reaction at equilibrium?
Ans. Effect of changing the temperature on the state of equilibrium: 1920600

The formation of ammonia is exothermic in the forward direction and hence this reaction
will be endothermic in the reverse direction.

Heat
Ny, + 3H,, =——= 2NH,, AH=-92.4 KJ/mole

If this reaction is at equilibrium and its temperature is increased, the state of the equilibrium
will be disturbed again. The AH of this reaction is negative. This mean energy
of the system tumammg Nz and H1 is higher than tha & crease in

ackward direction

A1\ G thi
I.e. the reactants s:de reasing the iepp d erive the equilibrium to the forward
direction. Q @

il = 98 y————— __i



direction pmduclng more pmducls If the eac@n is\exothel
equilibrium will shift the equilib : ;

If the reaction is endotheriiic )i % gmpese
direction producing more r% "‘ q e help to derive the reaction forward. In gas phase
reaction if reac th Tncrease in volume at ¢quilibrium stage. Then Decrease in
volume or @mﬁm at equilibrium, will shift the equilibrium position in Backward

direction.

Investigative Questions
Q.1. (Ex. Q.5 (i) Study the effect of heat on hydrated CuSOs. Why does this salt look
coloured and why does it lose colour upon heating? 09206006
Ans. Copper sulphate pentahydrate (CuS0..5 H:0) is an important salt which is blue in
colour. When this salt is heated strongly, its colour changes to white, This physical change
involves the following equilibrium.

Heat i
CUSO,» S5 HO m——— S0, + 5HO
Hydrated Copper Anhydrous
Sulphate Copper Sulphate

When white anhydrous copper suIﬁhate absorbs moisture from the atmosphere, it will tum blue
dEHm

Presence of Blue Color: The blue color of CuS04.5H.0 comes from he wa

present in its structure. These water molecules interact W'rth a‘

causing it to appear blue.

Absence of Blue Color: The blug color of ating b:::cause the water
muiecm]e*. within i its structure’dre removedthrobyeh delivdrition This remnval of water causes the

the mxi]n i) y:elll of ammonia. 09206007

Ans. Industrial production of ammonia in Haber Process is a very useful application of the
phenomenon of chemical equilibrium. Ammonia gas leads to the formation of an important
fertilizer urea. The ability of ammonia gas to be converted into its liquid form easily is used to
drive the reaction to completion. In this way, practically 100% conversion of N; and Ha to NH;
15 achieved.

NG ¥ 3H _iumc.:uaun.,_ 2NH,,

To achieve the maximum ficld of ammonia gas in the industrial synthesis process, the
following condition are typically used:

i. High Pressure: Increasing the pressure shifis the equilibrium towards the formation of more
ammonia molecules typically, pressures of around 200-300 atm are used to maximize the
vield of ammonia.

ii. Low Temperature: Lower temperatures favor the Emmemﬂc
ammonia. However, the reaction is faster at hrghar tempe
400-500°C is often used to balance the yie e ;

fil. Catalwit The Haber’s process is cdi




Q1 H \ Aty ‘
di e static equilibrium?
09206008

Ans. Dynamic equilibrium and static
‘equilibrium are different in how they
function,

Dynamic Equilibrium

Dynamic  equilibrium  happens when
reactions are still occurring but the rate of
the forward reaction equals to the rate of the
reverse reaction. This means that the
concentrations of reactants and products
remain constant, but they are constantly
changing and interconverting. Dynamic
equilibrium is all about ongoing reactions
maintaining balance,
Processes.

Static Equilibrium

Static equilibrium, happens
forces are halanceé} W h

no n:hange:s taking place and are not
interacting or converting into one another.
It occurs in physical processes.

Q.2 How the following reversible
reaction will be affected if its temperature
is increased? v9206009

EHzﬂi i Eleﬂr':uily:
Ans.

=  2Hyy + Oy
reversible reaction, it

If the temperature is increased in the
will favor the
endothermic process. In this case, the reaction
is breaking down water into hydrogen and
oxygen gas, which requires energy.
By raising the temperature, the system will
shift to absorb that extra heat, promoting the
formation of more hydrogen and oxy
gases. This means that the con mnz@:l

H: and 02 will EH%E

concentration of H
—

W

Q.3 How can you get the maximum
yield in a reversible reaction? 09206010

Ans. We can get the maximum yield in a
reversible reaction, by following factors:
1. Adding the Reactant: Increasing the

concentration of the reactants will shift
the reaction in forward direction, lead
to more products.

2. Temperature: If the reaction is
exothermic (releases heat), lowering the
temperature at equilibrium can
increase the yield of products.
Conversely, if the reaction is

endothermic (abs increasing
je 1 A Me formation
e: For reactions involving gases,
increasing the pressure will favor the
side with fewer moles of gas. This can
lead to a higher yield of products if they

are on that side.
4. Removal of Products: Continuously
removing products as they are formed
can drive the reaction forward,

increasing the yield of products.

Q.4 How can you decrease the time to
attain the position of equilibrium in a
reversible reaction? 09206011

Ans. Use a Catalyst: Adding the catalyst can
decrease the time to attain the position of
equilibrium in a reversible reaction, Adding
a catalys: provides an altamauwz pathway for
the reaction with a lnwer Qv




Q.5 What is the effect of increasing
pressure on the following reaction?

09206012 /

Nag + Oxg %{@RX

Ans, Increasing the pr % n

Ny + DMG will have an

effect based number of moles of gas

)
on each side of the equation.
In this reaction, there are 2 moles of gas on

the reactant side (1 mole of N- and 1 mole

duct
The number of

. -\ 085
. mi: on both sides of
ction, increasing the pressure will
not favor either the forward or reverse
reaction.

Therefore. there:will be no significant shifi
in the position ol equilibrinim due 1w a
change in pressure in this specific reaction.

Practice Exercise Solution

Q.6  Elaborate an example of dynamic
equilibrium which exists in this world
between the three physical states of water.
09206013
Ans. A simple example of dynamic
equilibrium is the balance between ice, water,
and water vapor.
In a closed container, ice can melt into water
and water can evaporate intovapouron heating.
At the same time, water vapour can condense
back into liquid water and liquid water ¢a
ireeze into ice. ®
When the rates of these proc 98¢
the amounts of ice, ligud (¥
vapor remain. oe RTINS
constantly chx N “-
Q.7 Di:nit:rngen tetra uﬂde (N204) is a
colourless gas. It slowly changes to brown
coloured nitrogen dioxide (NOz) at
100°C. Predict how the colour of the
mixture will change if N204 is kept in a

sealed flask at 100°C. 09206014

1ot 0 .
N204 =ﬁ INOyg
Colourless Brown
Ans. When dinitrogen tetra oxide (N204) is
kept in a sealed flask at 100°C, it will start to
convert into nitrogen dioxide (NO2). The

reaction is reprewnted as follows:

ﬁ‘f Shbring will shift

Fproduction of more NO2 which is
growr in color. As a result, the color of the
mixture will gradually change from colorless
(due to N204) to a brown due to NO2 is
formed.

If the system reaches equilibrium, the mixture
will have a brown color due to the presence of
nitrogen dioxide, although the exact shade
will depend on the concentrations of both

gases,

Q.8  The preparation of ethyl acetate is commercially very important because it is
used as thinner in paint industry. (19206015

: _ dil. H,80

CiHsOH() + CH:COOHpy +———— CHsCOOC:Hs)+H:0(

Ethyl alcohol Acetic acid

Ethyl acetate

One way to get the better yield of the product ethyl acetate is to remove water from
the reaction mixture as soon as it is formed. Suggest a suitable method to withm

water from the reaction mixture,

Ans. One effective methoci to withdraw wate

§
%
:
E
2
%?:g

acetate




You can add the drying agent to the reaction mmura
Once the water is abmrbed you ca th@ filte

Introduction
Q.9 What are irreversible reactions?

Give a few characteristics of them.
09206016

Ans. The reactions in which products do not

recombine to form reactants are called

irreversible reactions.

e They are supposed to be completed,

e They are represented by single arrow (—)
between reactants and products,

e It proceeds in only one direction.

NaC/, i AgNO,, —> AgCl+ NaNQ,,,
Q.10 Define reversible reactions. Write
their two characteristics. 09206017
Ans. “The reactions in which products react
to produce reactants are called reversible
reactions.” Q
¢ These reactions
. Thmr are repras

® reacn&n moves Iin both the
forward and backward reaction under the
same condilions,

Example: 1

Ny + 3Hy _100 r.::nnm__
e

Q.11 How reversible reaction goes to

completion? 9206018

Ans. A reversible reaction. goes 1o

completion if either one of the products 15

withdrawn from the reaction mixture or

. being a gas, it escapes into the atmosphere.

For example, calcium carbonate 1s

decomposed by heating at a particular

temperature.

+ Hieat
CaCOyyy =——

_—

2NH,,,

CaD{ﬁ\ + CO )

If the above reaction 1s carried out in Al
open mmainer, the carbon dioxife geg%

at forms.
vmg behind a mixture

formed and the reaction is forced to go to
completion,

Q.12 Give example of reversible
reaction. 019206019
Ans.

007 s 00t
Nagy + 3y ——— 2NHyy

Fe
In this reaction, one mole of nitrogen gas
reacts with three moles of hydrogen gas
under the conditions of reaction in a closed
container to give two moles of ammonia gas.
After its formation, the ammonia gas

dﬂCﬂmpﬂ‘iﬂS to gwc the reaclan s back. The

cﬂluuﬁng in cabalt chloride? e9206020

Ans. When cobalt chloride hexahydrate
(CoCl2.6H20) which is pink in colour is
heated, it is converted to anhydrous CoClz
which is blue in color.

When anhydrous cobalt chloride absorbs
less moisture, it 1s first converted into a
dihydrate which is purple in colour.

CoCl.6H,0 ——== CoCl,+6H,0
Hydrated Cobalt Anh_vdrauxCobﬂfr

chioride(Pink) chloride( Blue)

Dynamie Equilibrium

Q.14 What is chemical equilibrium?
(19206021

Ans. When the rate of the forward reaction




Q.15 What is dynamic equilibrium?
09206022

Ans. At the stage of dynamic eqml o

the rates of both fo 3
reactions are equal b (2
opposite directi

o
Q.16

ic methanation.

09206023
Ans. Vast deposits of coal are available in
Thar, Sindh. This coal can be used to
generate electricity. When coal is made to
react with steam then CO and H, are
produced. These products then react by a
reversible  reaction  called catalytic
methanation to yield methane.

Cpy+ H,0,,—>CO,, + H

s
water gas

. Catalyst
COw +3Hayy = CHuy +HiOy

Q.17 Write down the conditions for
equilibrium. 09206024

Ans. The following physical conditions for
equilibﬁum is:

i. The mn-::entratmnn

remains unchan
ii. The te
cons

iii. The pressure or volume of the system
remains constant,

iv. Reaction must happen in closed system.
Changing the physical Conditions
of a Chemical Reaction
Q.18 Give the example of equilibrium
from daily life. 019206025

Ans. When fizzy drinks are made, €0, is
dissolved in the liquid drink under pressure
and sealed. When you remove lid of the

g)

syslem remains

bottle, bubbles of C0; of suddenly appear.

When you put the lid back on the bottle, the

bubbles stop. This is due to the following

equilibrium,
co

2Ag) -

%ﬁr

--_'h

"mqr}

i\

41015

I g

reverse reaction
g of bottle.

What will be the effect of catalyst
on equilibrium state? 09206026
Ans. A catalyst increases both the rates of
forward and back reactions of a reversible
reaction. So if a reversible reaction is carried
out in the presence of a catalyst it will
decrease the time taken by the reaction to
attain the state of equilibrium.
Q.20 How a reversible chemical system
can be disturbed? 09206027
Ans. A reversible chemical system may be
distributed in the following possible ways.
1. Adding or withdrawing one or more of the
reacling species
2. Adding or withdrawing one or more of the
product species
3 Changmg the ...

The ﬁ:nrw

involves reactants or the products in the
gaseous state.
Effect of Changing the

Tem erature on the State of

Q.21 What will be the effect on
equilibrium state if we change the
physical conditions? 019206028

Ans. Consider the following reversible

reaction at equilibrium.

Noy + 3H,, ——re00atma oy
Fe

The concentrations of all the participating
chemicals will be constant at the state of
equilibrium. At this stage if we aql(tlpqﬂre Na

gas in the muxt C-ﬁ c will
eas t no longer
1 ty of €quilibrium. To restore

thbrium State again, nitrogen will




react with hydrogen to produce more

state of equilibrium is
concentration of all t

become cons i
will, e different from the
concentrations of the earlier equilibrium

state,

Now let us disturb the equilibrium again by
withdrawing some of the ammonia gas
formed. As a result, its concentration will
decrease. To restore the equilibrium state,
‘more nitrogen and hydrogen will react to
produce ammonia. When the state of
equilibrium is reached again, the
concentrations of all the species shall again
become constant.

Q.22 What is the effect of temperature
on the state of equilibrium? 09206029
Ans. The formation of ammonia is

hence this reactlon will be endo

exothermic in the forward direction @“d(J
)]

2NH,,

AH=-92 4k)/mole

If this reaction is at equilibrium and its
temperature is increased, the state of the
equilibrium will be disturbed again. The

A Hof this reaction is negative. This means the
-total energy of the system containing Ny and
H: is higher than that of ammonia. The

Q.1. (Ex.Q.3)) Why are some reactions

irreversible while others are reversible?
09206031

Ans. Some reactions are irreversible while
others are reversible due to fullnwing

Constructed Response Question}

5@@ reaction at

the reaction in the

Decreasmg the tempemture will drive the
equilibrium to the forward direction.

Q.23 What will be the effect of pressure
on equilibrium state? 19206030

Ans. Change of pressure will disturb the
equilibrium state of only those gaseous
reactions in which the number of moles of
the reacting gases will be different from the
number of moles of the gases being
produced. Since the formation of ammonia
gas meets such a condition, the state of its
equilibrium will be disturbed by changing
the pressure exerted on the reaction mixture.

Nz + 3Ha 2NHjg)
Il mole 3 mnles 2 moles

-
@ﬁﬁﬁacnng gases are

ng\-twio/ moles of product gas. 4
moles of gases at say S.T.P will occupy 4 x
22.414 = 89.656 dm® of volume. 2 moles of
NH;3 will occupy 2 x 22.414 = 44 828 dm” of
volume. If this reaction is at equilibrium and
the pressure is increased, the equilibrium
will be disturbed. To restore this, the
reaction will move to that side in which the
number of moles are less ie. forward
direction. The formation of ammonia gas is
" thus favoured at high pressure.

reactants. For example, combustion
reactions often produce gases and heat,
making it energetically unfavorable for

the products to rﬂtu@tmi original

such as temperature
ressdre, can mfluenct whether a

s

reasons:
e In many u'revem ie reac
products fnn'ned

M

—-«mz;»-

reaction is reversible. For instance,

1



reactions that occur at high temperatures

or pressures may favor the formatiopof

products, making mer&ﬁsw
return back to reactants

If a reaction_ prody t&l or a

NINNE

1y i

produced, it can escape from the reaction
mixture, preventing the reverse reaction
from oceurring.

In reversible reactions, the equilibrium
can be established where both reactants
and products coexist. In - contrast,
irreversible reactions tend to proceed to
completion.

The speed of the forward and reverse
reactions can also play a role. If the
reverse reaction has very high activation
energy, it may not occur under normal

conditions, making the process
effectively irreversible.
Q.2. (Ex. Q.3 (ii)) Why are combus
reactions generally irrevees

Combustion reactions release a
significant amount of energy in the form
of heat and light. This energy release
indicates that the products formed (like
carbon dioxide and water) are more
stable than the reactants (like
hydrocarbons and oxygen).

Many combustion reactions produce
gaseous products. For example, burning
hydrocarbons typically produces carbon
dioxide and water vapor. These gases
can escape into the atmosphere, which
prevents the reverse reaction from
occurring since the products are no
longer available in the reaction mixture.

and the tendency to go to completion makes
- combustion reactions effectively irreversible.

Q.3. (Ex. Q. 3 (iii))Can you make an
irreversible reaction reversible and vice
versa? 09206033

Ans. You can alter the conditions of a
reaction to make a reversible reaction
irreversible or an irreversible reaction
reversible, but this often involves significant
changes to the system.

Making a Reversible Reaction
Irreversible: You can achieve this by
removing one of the products from the
reaction mixture which

reaction %@@mﬂﬁ
- 1a.

2 syt
\ ‘ 0"C, 200 atm
Fe
If you continuously remove ammonia as
it forms, the reaction will shift to the
right to produce more ammonia, making
it effectively irreversible under those
conditions.
Making an Irreversible Reaction
Reversible: This is more challenging
but can be done under specific
conditions. For example, in the
combustion of hydrocarbons, if you
were to introduce a process that captures
carbon dioxide and water vapor and
converts them back to hydrocarbons
(like using a chemical reaction in a
closed system), you could theoretically
- b is
ergy and

= 2NH,,




Q4. (Ex. Q.3 (v)) How do you know if a
reaction is reversible or irreve sible 2 O

Ans. To determine if ' ack

0
facto
e M reactions are inherently

reversible, such as those involving weak
acids and bases or equilibrium reactions.
In contrast, reactions like combustion or
certain oxidation-reduction processes
are typically irreversible.

I[f a reaction releases a significant
amount of energy (exothermic), it is
more likely to be irreversible. Reactions
that absorb energy (endothermic) may
be reversible, especially if they can
reach an equilibrium state,

If a reaction produces gases or involves
a change in the number of moles of gas,
it may favor reversibility. For example,
if a gas is produced
reaction may not &as

The mnmn% mz -

Multiple

pressure,
Choice Q
. What will happen if the rates of

forward and reverse reactions are
very high? 09206036

(a) The equilibrium point will reach
very soon.

(b) The equilibrium point will reach
very late.

(¢) The reaction will not attain the state
of dynamic equilibrium.

(d) The reaction will be practically
irreversible.

Predict which components of the
atmosphere react in the presence of

the equilibrium and affect
whether the reaction can be reversed.
Q.5. (Ex. Q.3 (v)) Do the phase changes
in water (solid to liquid, liquid to vapour)
reversible or irreversible? 09206035
Ans. The phase changes in water, such as
solid to liquid (melting) and liquid to vapor
(evaporation), are reversible processes.
Melting (Solid to Liquid): When ice is
heated, it absorbs energy and melts into
liguid water. This process can be
reversed by cooling the liquid water,
which will freeze back into ice.
Evaporation (Liquid to Vapor): When
liquid water is heated, it turns into water
vapor (gas). This process is also
reversible; WHMS, it can

anges can occur in a

“iransition between solid, liquid, and gas
states without any loss of mass.

(d) N2 and O2

An inorganic chemist piaces one mole
of PCls in a container A and one mole
of each Ck and PCls in container B.
Both the containers were sealed and
heated to the same temperature fo
reach the state of equilibrium. Guess
about the compaosition of mixtures in
both the containers. 09206038

(a) Both the containers will have the
same composition of mixtures.

(b) Contamner A will ve more
conccntra 10 a

] of PCly than B.

k@ -:}zh e containers will have zero

have

lightening. 09206037

(a) N2 and H:O d
(b) O:and H:O () X\@
(¢) COz and O: %%@

—4 104}

ol
concentration of 1ts reactants.




4. CaO or lime is used extensively in
steel, glass and paper industries. @ is
produced in an exothermic reversib|
reaction by the W‘ﬂ
(CaCOs). Chops ‘ﬂ“\ﬁ
pro mount of lime.

09206039
(a) ‘Heating at high temperature in a
closed vessel
(b) Heating at high temperature in an
open vessel
(¢) Cooling it in a closed vessel
(d) Cooling it in an open vessel

5. What condition should be met for the
reversible reaction to achieve the state
of equilibrium? 19206040
(a) All the reactants should be converted
into the products.

(b) 50% of the reactants should be
converted into products.

(¢) The concentration of all the reactants
and the product should become constant. |
(d) One of the products sk yuld b
removed from the rga : & (Q

6. Why the gas starfs o\ ut when |
you open a.c fiz -
[as\\ijlubiﬁw of the gas
increases
(b) Because the gas is insoluble in water
(c) Because the gas is dissolved under
pressure hence it comes out when
pressure is decreased
(d) Because the solubility of the gas
decreases at high pressure

7. The following reaction is performed in
an open vessel. 09206042

CaCD;;s} = CED{;} o+ CDZ{;:

How the equilibrium will be affected if you

11.

| ntr mlu ction
In irreversible

il @\ @Q&@

".I‘_|"\--""

105 )=

frEEe

10.

co

reaction will be

(b) The backward reaction will be
favoured

(¢) No effect on backward reaction

(d) No effect on forward or backward
reaction

When a reaction will become a
reversible one? 19206043

(a) If the activation energy of the
forward reaction is comparable to that of
backward reaction

(b) If the activation energy of the
forward reaction is higher than that of
backward reaction

(c) If the activation energy of the
forward reaction is lower than that of
backward reaction

(d) If the enthalpy chan ‘a\" both the
eaction useful for

g compounds on large scale?
09206044

(b) Yes

(c) They are useful only when
equilibrium lies far to the right side

(d)- They are wuseful only when
equilibrium lies far to the left side
What will happen to  the
concentrations of the products if a
reversible reaction at equilibrium is
not disturbed? 09206045

(a) They will remain constant

(b) They will keep on increasing

(c) They will keep on decreasing

(d) They will remain constant for some
time and then start decreasing

(d) established when reaction stops.




12.

13.

14.
15'

16.

17.

— e

ity

106+ =——————

The characteristics of reversible | 18. In a the
reactions are the following except: ® yub e are called:
09206053
(a) products never A YS (b) products
reactants f\ (c) masses (d) materials
(b) they ne ii\! 4] i 19. The forward reaction takes place
(c) t J ;,r" Wi both ways from: 09206054
(d) they have a double arrow between (a) right to left
reactants and products (b)left to right
A reverse reaction is one that: (c)Botha &b
09206048
(a) proceeds from left to right (d) None of the above
(b) in which reactants react to form 20. [Equilibrium state is ﬂﬂ:’m]:l! in:
{E:?m Ao (a) Closed system '
(d)yspeeds up gradually E; g::;l a&b
The reactions in which the products
do not recombine to form reactants () None of these :
are called: SOB06L4D 21. A complete reaction is mch:
(a) irreversible reactions (a) All the reactants convertin
(b) reversible reactions produ : @
(c) decomposition reactions a
(d) addition reactions s do not convert
The reactions in whigh the .\
call recomblse to 0 &W‘i (c) Half reactants convert into
called: 0 products
{a] 1 mnns {d} Dﬂ]y 1{}% reactatns c{!ﬂvert into
(b) reversible reactions products
(c) decomposition reactions 22. In the beginning the rate of reverse
" (d) addition reactions reaction is: 09206057
Which type of reactions speed up (a) moderate '
gradually? 09206051 (b) Negligible
(a) irreversible reactions (c) slow
(b) reverse reactions (d) very fast :
(c) forward reactions 23. The new substance formed in a
(d) decomposition reactions - chemical reaction is: 0920605
Such reactions which continue in (a) reactant (b) product
both directions are called: (c) forward (d) reverse
(a) Trreversible g 24. The colour of anhydrous copper (II)
: ; sulphate solid is:
(b) Reversible (a) blue @ @m
(¢) Non-reactive o (o) i




25. The colour of hydrated copper (II)
sulphate solid is: 09206060
(a) blue
(c) black

The colou 1
¢ i
(a)bhie (b) pink

(c) black (d) white

The colour of hydrated cobalt (IT)
chloride solid is: 09206062

(a) blue (b) pink

(c) black d) white

26. alt (IT)

04206061

27.

28. Which of the following does not
happen, when a system is at
equilibrium state? 09206063
(a) forward and reverse reactions stop
(b) forward and reverse rates become
equal
(c) concentration of reactants and
products stop changing
(d) reaction continues to occ
the directio
Which is true a

state? o

(ﬁw reaction stops

(b) The reverse reaction stops

(c) Both forward and reverse

reactions stop

(d) Both forward and reverse
reactions continue at the same rate
When a system is at equilibrium
state: 09206065

(a) the concentration of reactants and
product becomes equal

(b) the opposing reactions (forward
the reverse) stop

(¢) the rate of the reverse reaction
becomes very low

(d) the rate of the forward and reverse
reactions become equal
When the rate of the
reaction takes

a rw“\l‘r\\\l\ﬂ o

m———

29.

30.

3l.

=

(b) E%\\_%%

,,.,-

35.

e AW

107

reve
X:Ft, oleﬂﬁuxture remains
is called: 09206066

32.

33.

34.

un of

(a) chemical equilibrium

(b) static equilibrium

(¢) both (&) & (b)

(d) none of the above

Which type of reactions do not go to
completion? 09206067

(a) irreversible reactions

(b) reversible reactions

(¢) addition reactions

(d) decomposition reactions

For the following reaction,

equilibrium mixture will contain:
19206068

Ny Oyq) == 2N0y, K. =10211

(a) Only N204
o

(b) Only NO,
{C) NUZ and Nzﬂq. in

4(©)

= hanging thL pln sical Conditions
—

of a Chemical Reaction
Nitrogen and hydrogen were

reacted together to make ammonia:
09206069

Nz + 3”2: 2””3 K.
= 2.86mol “dm®

What will be present in the
equilibrium mixture?

(a) NH3 only

(b) Ny, H; and NH;

(c) N, and H; only

{d) Hz Dﬂl}'

Concentration of reactants and

products at equilibrium remains

unchanged if: 09206070

(a) concentration of any reactant or

product is not changed.

(b) temperature of the rf:at;gu@ is not

®W




36. At what temperature, rate of

I

38.

ammonia formation &

decnmposihon,i he hi
(a) 300°C

G

(d) 600 “C
Industrially, ammonia is produced
by which process? 09206072

(a) Haber process
(b) Solvay process
(c) hydrogenation
(d) Halogenation
Effect of Changing the
ur.ilur ¢ on the State of

from

of ammonia

Formation

Nitrogen and hydrogen is an:
09206073

x@m

40.

Jggggﬁﬁﬁﬂ
11¢ Reaction
&B
(d) No heat change
How much heat absorbed when NHjs

decomposed into Nz and H:?
09206074

(a) 90.4 kJ/mol

(b) 94.2 KJ/mol

(c) 92.4 KJ/mol

(d) 95.2 KJ/mol

Which compound is used a thinner
in paint industry? 09206075

~ (a) C2HsOH

mmm?

(b) CH:COOH
(¢) CH:COOC:Hs
(d) H:0

%i
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