CHEMICAL EQUILIBRIUM

1. Forareaction A—B
Time 0 5 10 15

[B] 1.6x10-41.6x10-41.6x10-4 1.6x10-4

The rate of the reaction is

(a) 1.6x10-4 (b) 3.2x10-4
(c) 1.6x10-4 (d) reaction is at equilibrium
Answer: (d)

As concentration of product is not changing with time, the
reaction is at equilibrium.

2. The equilibrium constant for the reaction, N2[gl I 02[glI2NO(g)
Is 4x10-4at 2000 K. In presence of a catalyst, equilibrium is
attained ten times faster. Therefore, the equilibrium
constant, in presence of the catalyst, at 2000 K is
(a) 4x10-3
(b) 4x10-4
(c) 4x10-5
(d) difficult to compute without more data

Answer: (b)

A catalyst does not affect the value of Equilibrium constant
(Keq),it only reduces the time of attainment of equilibrium.
In fact, it does not even change the position of equilibrium.



3. Inwhich of the following cases does the reaction go

farthest to completion

(a) K=103 (b) K=10-2 (c)K=10 d) **
Answer: (a)

Extent of reaction depends upon value of Keq.Higher the Keq,

higher is the extent of reaction.

4. Forareaction, N2 + 3H2 [1 2NH3, the value of Kc would
depend upon

(a) initial concentration of the reactants (b) Pressure
(c) temperature (d) all of the above
Answer: (C)

The equilibrium constant KC of a reaction depends only

on temperature and nature of reactants.
Hence, (c) is the correct answer.

5.  Which is not correct for an exothermic reaction

P P
(a) [hke (b [hkp \

1T— 1/ T—

P P
(c) ke / (d [Pk

1/T— 1/T—s




Answer: (b)
nkp= —RH°H104S°
oTo

For exothermic Reaction [HIIOhence slope > 0

6. For the given reaction, 2A0sUUBHgUUIOICHgUO2DOsUUE

degree of dissociation of B was found to be 20% at 300 K
and 24% at 500 K. The rate of forward reaction

(a) increases with increase in pressure and temperature.
(b) increases with increase in pressure and decrease in
temperature.
(c) depends on temperature only and increases with
Increase in temperature.
(d) increases with increasing the concentration of B and
Increasing the temperature.

Answer: (c)
As degree of dissociation, aincreases with increase in
temperature of reaction, the reaction is endothermic in
nature. Therefore, on increase in temperature, Rate of
forward reaction increases.

Also, Ang=0for the reaction, pressure has no effect on
equilibrium.



7. The gas A2in the left flask allowed to react with gas s,
present in right flask as

1 IlLr

3 liter
at27°C at 27°C

A200gliB20gHEI2ABIgl; K4 at 27°C

What is the concentration of AB when equilibrium is
established?

(a) 1.33M (b) 2.66M (c) 0.66M(d) 0.33M

Answer: (c)

A2 0O B
tdo 2 4
atequi. 20x 4

4= 4x%

X2=8-6x+x2

2 2AB

0

g 0
1 Q 2X

O

0

For the gas phase reaction, 2NO(g) IN2(g) + 02(g) , AH =
-43.5 kcal, which one of the following is true for N2(g) +
02(g) 12NO(g)



(@) K is independent of T (b) K
decreases as T decreases (C) K
increases as T decreases (d) K
varies with addition of NO

Answer: (b)

Ehe given reaction, N2(g) + 02(g) [O2NO(g)
endothermic. Therefore, according to Le Chatelier’s
principle, high temperature favours forward reaction and
hence K increases as T increases or K decreases as T
decreases.

Hence, (b) is the correct answer.

9. The reactions, PCI50gHdIP@DgiocKIdand
COCl2@gfillcolglicCl2lglare simultaneously in equilibrium in

an equilibrium box at constant volume. A few moles of
CO(g) are later introduced into the vessel. After some time,
the new equilibrium concentration of

(a) PCI5will remain unchanged (b) PCL3will become less

(c) PCl5will become less (d) COCI2will become less
Answer: (C)
PCI50ghEEPCL30g0 O Cl20gl ..(0)

cocl20gacongh 0 Cl20gh ()

If some CO is added, the reaction (ii) will move in
backward direction, this results in the decrease in

concentration of Cl2and reaction (i) will move in forward



gtEadh, dehinaegnadedratiss ofConcentration of COCI2will
increase and so will be the concentration of PCI3.

10. For the decomposition of PCL5(g)in a closed vessel, the

degree of dissociation is 'x' at a total pressure 'P'.
pc1 S0gBRHPCL30g0CIOgN;Kp

Which among the following relations is correct?

@ o B[S %= (@) s
)

Answer: (a

PCls0  PCl; O cl,

attdo 1 J 0 0

ategb. E@D X X

Total number of moles =1 x+x+x=@+x)
0 x 0 .0 x [

Lt
P 1 -"%" _X2
01 +H®0 1-%
X = _Kp_
Kp+P
11.The decomposition reaction,

4HNO3 Dellio2BN2H200g00020glis started with pure HNO30g[LIf
pisthetot  al pressure at equilibrium, then

(@) K o} 72070, * (b) KJ1024(0 ,)7/(p07p )4

(c) KpO /P /Ph4p) (d) KPUeDPOY7/(p07p0)4

Answer: (b)



AHNO4(g) OO  4NO,(g) U 2H,0(g) 0 0(g)

Po U O 0
p 0 04pc? 4po2 2po2 po2
po+3p0=p

po=(p—3p0)

po-4p0=p-3p0-4p 0, =P~ 7Py,
2=
e 4ro)lop0)2 B,  1024p o

P (p=7p )4 (p~—7p0)2

12. For the equilibrium, S02{g)1+02(g)=S0(g);AHFe?9.0kJ.

extent of forward reaction can be increased by
(a) removing SO3 (b) using a catalyst
(c) raising the temperature  (d) lowering the pressure

Answer: (a)
S02(g) j&oz(gmso 3(g2|:|H|:|[|99kJ

Equilibrium shifts in the forward direction by removing
S03,decreasing the temperature and increasing the pressure.
Catalyst does not disturb the equilibrium.

Therefore, extent of forward reaction increases by

removing SO3.

13. Consider the following reaction,
Clls, diamand00lCls, graphitelllheatand choose the correct option.

(a) Anincrease in temperature will shift the equilibrium to
the right, and so will an increase in pressure.



(b) Anincrease in temperature and pressure will shift the
equilibrium to the left.
(c) Anincrease in temperature will shift the equilibrium to
the left and on increase in pressure to the right.

(d) Any increase in temperature and pressure will not shift
the equilibrium.

Answer: (b)
The increase in temperature will favour the backward
reaction, as the reaction is exothermic. With the increase of
pressure on physical equilibria, the equilibrium will shift in
that direction where the density is more. As the density of
diamond is greater than graphite, thus increase in pressure
will also favour backward reaction.

14. For the equilibrium,
H200s[HEK OO0
which of the following statement is true?
(a) The pressure changes do not affect the equilibrium.
(b)  More of ice melts, if pressure on the system is
increased.
(c) More of liquid freezes, if pressure on the system is
iIncreased.
(d) The pressure changes may increase or decrease the

degree of advancement of the reaction depending upon the
temperature of the system.
Answer: (b)



For heterogeneous physical equilibrium, with the increase
of pressure, equilibrium shifts in the direction of physical
state having higher density. This means that for the
equilibrium,

H20listitlIH2 000, more ice would melt on increasing the
pressure of the system as density of water is more than ice.

15. Ammonia gas at 76 cm Hg pressure was connected to a
manometer. After sparking in the flask, ammonia partially

dissociated as follows2NHBMIN2[3H2.The level in the

mercury column of the manometer was found to show the

difference of 18 cm. The partial pressure of H2(g)at
equilibrium is

(@) 18 cm of Hg (b) 9 cm of Hg (c) 24 cm of Hg (d) 27 cm
of Hg

Answer: (d)
2NH3 (g) N2 (g) 0 3H2 (g)
attlo  76cm 0 0
ateqgb. 7602x X 3x

Total pressure at egb., PT=76-2x+x<

PT=76cm+18cm

76+2x=76+18
2x=18

X=9cm
Partial pressure of H2gas at eqb., pH =3x=27cmote



16. For the equilibrium
A(@02B(9)I0AB()
the value of equilibrium constant at 300 k is 3x10-3mole-2L2
and value of equilibrium constant at 500 k is 5x10-5mole-2L2.
What is the sign of enthalpy change for this reaction
(a) Positive
(b) Negative
(c) Data incomplete
(d) Both (a) and (b) are possible at lower temperature it is
positive and at high temperature it is negative.

Answer: (b)
ogfe | o 11§
Ki0 2.303ROT1 T20

Where, K1is equilibrium constant at temperature, Tland K2

is equilibrium constant at temperature T2.

lOgH_Zd]: AH T2—T1DD
Okio 2-303R 1

If T1=300K&T2=500K

and K1=3x10-3&K2=5x10-5

then, we can either substitute the values in equation and
solve the problem or we can apply a simple mathematical
logic and find the answer.

Which is; log(x)<0ifx<1

and log(x)>Q x1

x10-=
Here;Kst?L1£L3x =31

10



0
log%(%lH <0

,4H HD_IH
33rR0 TaT20

<0 AH<O0 (asT2 - Mis positive)

Alternately,

You can remember this fact and apply it in questions
directly. The fact is that the value of Keqdecreases on
Increase in temperature and vice-versa in case of

exothermic reaction. The value of Kegincreases on increase
in temperature in case of endothermic reaction.

17. Following graph is plotted for the reaction:
2A0g00BAgH002COg0
Graph -| -

Concentration
—
)

1 1 1
t1 t2 t3 t
Time

In the graph the equilibrium state is reached at

(a)t1 (b) t2 (c) t3 (d) ta
Answer: (c)

At equilibrium, rate of forward reaction is equal to rate of

backward reaction and at this situation concentration of
each reactant and product becomes constant. Therefore, in

graph-I at t3equilibrium is attained.

11



18. At [I500C,the self-ionization constant (ion product) of nH3is
Ky, 110030 MHow many amide ions are present per mm’ Of
pure liquid ammonia?

(a) 600 ions/mm3 (b) 60106ions/mm3

(c) 60104ions/mm3 (d) 60 ions/mm3

Answer: (a)
2NH3()FENHAONHD >
10x X X

=x2=10-30
KNH3

Thus, x=10-15M=[NH-2]

15

[NH-]=10-15moles/lit 10 3
2 106 moles/mm

[NH2—]= 10-21x6x1023ions/mm3=600 ions/mm3

19. The approach to the following equilibrium was observed

kinetically from both directions.
OPtGO2  OH20m0fRA20613 HHcio

At 25°C, it was found that
pdIPtCl4 (3.901005s01) DEtEﬁI[KlZ.lD:LOI]Z%L mol01. s01) BP{HOCH 3ﬁ@:ln]

The value of ¥  (equilibrium constant) for the

complexation of the fourth Clby Pt(II) is

(a) 53.8 (b) 50 (c) 60 (d) 63.8
Answer: (a)

At equilibrium, the rate of change of concentration of any

species (reactant or product) is zero.

12



The equilibrium reaction for the complexation of the fourth
Cl- by Pt(II) is
[PtHO)Cll- O[Cl-1gan [Ptcl2-1H20

<= [Ptci4] [H20]
OPt(HQCs foma0 0

Since, water is a solvent in the given reaction, so its
concentration remains constant.

Ke _ lprcdl

[HO] [Pt(HO)BIHIL C1TO

In the problem, expression of rate of change of

concentration of [PtCl2-4]is given, which at equilibrium is
zZero.

Alptcldt
——

=(3.9x10-5)[PtC}]2(2.130-3 )[Pt(H20)d3-[Cl-1=C

(3.9x10-5)[PtCl]12-4(2.1x10-3)[Pt(HO)Cl]-[Cl

[PICU2- _ _22x10-355,
[Pt(HO)CI-0OC[= ~3.9x10°

20. 20 ml of O2contracts to 17 ml when subjected to silent

electric discharge in an ozoniser. What is the volume of O3
formed at equilibrium?

(@) 2 ml (b) 8 ml (c) 6 ml (d) 4 ml

Answer: (c)

3020g0 203 Ogl
atto 20ml U 0
ategb. 20100 3% 2 x

20 — 3x+ 2x = LAML

13



X =3

Volume of O 3¢5 med =2x3=6ml

21.In a closed system: A(s)B2B(g)I3C(g),if the partial pressure
of C is doubled, then partial pressure of B will be
(a) two times the original pressure
(b) one half of its original value

(c) 1times to the original value
22

(d) 22times to the original value
Answer: (c)

“2p=CP>(3p)3 27xap* where p is the original press.

A(s) O 2B(g) 0 2C

O pl 6p
O

(p')%x( 6p)3 27 x4p5

, x4p% _p2
or (p)zzﬁfjx 4p3 P<
2p 2

» =5 =final partial press.of B

i'=finalpartialpressofB: p _ 1
2p initial partial press of B 2\/§p /2

14



22. The initial pressure of COCI2is 1000 torr. The total pressure
of the system becomes 1500 torr, when the equilibrium
COCl2(gllCO(g)ICI2(g)is attained at constant temperature.
The value of Kpof a reaction is

(@) 1500 (b) 2000 (c) 2500 (d) 500

Answer: (d)
COCl{g) 0O co(gUClfg
attllo 1000 torr 0 0
ateqb. 10000 X X

Total pressure eqb., PT=1000-x+x+x=1500

x=500torr

- Peo)qpan2qg

K
* (Pcocy

«p= (500)(500) 5
(500)

23. Which set can explain chemical equilibrium?
(a) AG=0,AG°=0 (b) AG20,AG°=0
(c) AG=0,AG°=0 (d) AG=0,AS°=%0
Answer: (a)
At equilibrium AG=0but AG°=—RTlnKeq

24. The first and second dissociation constants of an acid H2A
are  1.0x10-5ant®™*%1° respectively. The overall
dissociation constant of the acid will be
(a) 0.2x105 (b) 5.0x10-5(c) 5.0x105 (d) >

15



Answer: (d)

K=1.0x10-5 = [[H; IgH@f (Given)

HA-OO->H++A-

K =5.0x10-10 _ [H'I[AT (Given)
i [HA
_[HAZA2] _ K x K2
[HA] '

=(1.0x10-5)x(5%x10-10)=5x10-15

25. The exothermic formation of CIF3is represented by the
equation :
Cl2()I3F2(g)J2CIF3():0HI-329k3
Which of the following will increase the quantity of CIF3in
an equilibrium mixture of Cl2,F2 and CIF3?
(a) Adding F2
(b) Increasing the volume of the container
(c) Removing CI2
(d) Increasing the temperature

Answer: (a)
The reaction given is an exothermic reaction thus
accordingly to i.e. chatalier’s principle dowering of
temperature, addition of F2and Cl2yarour the forward
direction and hence the production of CIF3.

16



26. Which of the following equilibrium does not effected with
the change in volume of the system?

(a) N204(g)I02N02(g)  (b) N(g)I3H(g)I02NH(g)
(c) PCl5(@O0PCL3(g)IcL2(gfd) N(HO(@HI2NO(g)

Answer: (d)

In the nitric oxide formation reaction, both the reactants
and the product possessequal moles. Hence, change in
volume does not affect the equilibrium of reaction.

27. A saturated solution of iodine in water is 1.25x10-3(M).In any

saturated solution of 12 concentration of 12is 1.25x10-3(M).In 1
L of 0.1 (M) solution I-,it is seen 51.25x10-3 mole of |2can be

maximum dissolved. In the aqueous solution of [-(aq),l2(ag)
undergoes complex formation, l{aqy - @9

What is the value of K C?

(@) 750 (b) 800 (c) %999 d)1
Answer: (b)
L 0O 1 gote £
51.25 01003 0.1
Atequi. 1.2501003 (M) 500103 (M) 50 010[F (m)
50x10-3  _1000_

K =800

¢ "B0x 10-3 x 1.25 x101.25

17



28. The percentage of ammonia obtainable, if equilibrium were to
be established during the Haber process, is plotted against the
operating pressure for two temperatures, 400°C and 500°C. Which

of the following graph correctly represent the two process?

: Ta0 ]
§ (b) § 500°C
2 oot/
= =
5 5 k
B 10 20 B 10 20

Pressure (atm) Pressure (atm)
°§40\ T a0k
N o \

QO S Q \

(C) $20 T=--- 400°C (d) §20 500°C

z 500°C = "T=--400°C

o
X 10 20

10 20

Pressure (atm) Pressure (atm)

Answer: (a)
N2(g)D3H2(g)%HH3(g);I]HI]O

By Le-Chatelier principle, higher pressure and lower
temperature favour the forward reaction, i.e., higher % of

NH3.

29. Dissociation constants of CH3COOHand NH40H are 1.8010-5
each at 250C.The equilibrium constant for the reaction of
CH3COOHand NH40OHwill be:

(@) 1.8x1.8 ()18, () 180180104 (d) 3-24010-10

18



Answer: (c)

CHBOOH  NHAOHH]GHCOQ-INHIIHO
KK

o - [CHCOO-IINH+  p-1.82x104

° [CH3COOH]INH4OH] KW

30. In an aqueous solution of volume 500 ml, when the
reaction of 2AgliCerorCu2lI2Agreached equilibrium thedgti

was x M. When 500 ml of water is further added, at the
equilibrium [BCtHOWill be

(@) 2 xM (b) x M
(c) betweenxMand x/2M  (d) less than x/2 M

Answer: (d)

2Agli0Cu O  Cu2002Ag
0

Let Dﬂ@%mﬁM
O

[Agl paM

o= [Cu2+]=§2
[Ag']2

On doubling volume

(Ag+) 3= (Cu2+)*=
2 2

X

Q=—§2=e?'é>kC
(al2)

Reaction go backward and concentration of [Cu+&x/2.

19



31. The equilibrium,N2(g)I3H2(g)dd2NH3(g)is attained at 25C in a

closed container and an inert gas He is introduced. Choose
the correct statement.

(a) Concentration of N2, 3H2 and 2NH3 are changed.
(b) More N2 is formed
(c) Concentration of NH3 is reduced
(d) Nothing happens
Answer: (d)

Since formation of NH3 is carried out in a closed container.
When Inert gas (He) is introduced to the system in
equilibriumatconstant volume then no any change occurs in
the partial pressures of N2, 3H2 and 2NH3.

32. Avessel at 1000 K contains CO2with a pressure of 0.5 atm.

Some of the CO2is converted into CO on the addition of
graphite. If the total pressure at equilibrium is 0.8 atm, the

value of KPis:

(a) 3atm (b) 0.3atm  (c) 0.18atm  (d) 1.8atm
Answer: (d)
C0o2(g) 0 C(s) 2C0(g)
attlo 0.5atm U 0
ategb. (0.50x)atm a 2xatm

As graphite is a pure solid, its concentration is invariable
(or constant) during the course of reaction, it will not be a

part of Kp'sexpression.
At equilibrium,

20



Total pressure, PT0-8atm
PT=0.5-x+2x=  0-8atm
0.5+x=0.8

x=0.3 atm
(Pcozs)q =0.5-x =0.2atm
(PCOeq=2x=0.6atm

KP = (PCO§eq: (0.6)
(Peo,)d  (0.2)

=0.18 atm

33. 40% of a mixture of 0.2 mol of N2 and 0.6 mol of H2 react

to give NH3 according to the equation, N2(g) + 3H2(g) [
2NH3(g), at constant temperature and pressure. Then the
ratio of the final volume to the initial volume of gases are

(a) 4:5 (b) 5:4

(c) 7:10 (d) 8:5
Answer: (a)

3H2 0 2043 0 2x

n8% of 42=0.260.4 = 0.08
4005 610H2-x 0684 = 0.24

Number of moles of N2 remaining =0.2 - 0.08 =0.12
Number of moles of H2 remaining = 0.6 — 0.24 = 0.36
Number of moles of NH3 formed = 0.16

21



Total number of moles =0.12+0.36 + 0.16 = 0.64
Ini'tlal volume* Initial m<;|es lmoeél-oes_g= 0644

Hence, (a) is the correct answer.

34. One mole of ethanol is treated with one mole of ethanoic
acid at 25°C.

One-fourth of the acid changes into ester at equilibrium.
The equilibrium constant for the reaction will be

(@) 1/9 (b) 4/9
(€9 (d) 9/4
Answer: (a)
C2H50H + CH3COOH [1 CH3COO0OC2H5 +
H20
Initially 1 1 0 O
Atequilibrium - H i 3

K = OdH.cooc R 50 200
~ OPHDHEBAGBOH OO

1.1

=4 a-

3y
4

Nlw
Ol

Hence, (a) is the correct answer.

35. One mole of N204(g) at 300 K is kept in a closed container
under one atmosphere. It is heated to 600 K when N204 (g)

22



decomposes to NO2(g). If the resultant pressure is 2.4 atm,

the percentage dissociation by mass of N204 (g) is

(@) 10% (b) 20%
(c) 30% (d) 40%
Answer: (b)
N204(g) 12NO2(g)
Equilibrium  1-a 20

where ais the degree of dissociation = 60

(0 V is constant)

P2 =2atm
After dissociation of N204 at 600 K,

202 (1- Q)
=2-2a
Q02 X 20
=4a
Total pressure =2 -2a + 4a
=2+2a
2 + 2a = 2.4 (Given)
a=0.2

Percentage dissociation = 20%

0
30
0
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Hence, (b) is the correct answer.

36. K for the synthesis of HI(g) is 50. The degree of
dissociation of HI is

(a) 0.10 (b) 0.14
(c) 0.18 (d) 0.22
Answer: (d)

2HI(g) DH2(g) + 12(g)

l-a & 3

where ais the degree of dissociation

0 _1

K diss —
OK(synthesi50

Hence, (d) is the correct answer.

37. For the reaction PCL3 (g) + Cl2(g) OPCI5(g), the value of Kp

at 250°C is 0.61 atm-1. The value of Kc at this temperature
will be

24



(@) 15 (mol/l) (b) 26 (mol/l)-1

(c) 35 (mol/l) * (d) 52 (mol /D)-1
Answer: (b) )

PCI3(g) + Cl2(w) OPCI5(g)

An=-1,KpP=0.61atm’
Kc=KpRT) ™
=0.61 (0.0821 x 523)+1 = 26 mol /L.

Hence, (b) is the correct answer.

38. In the reaction A2(g) + 4B2(g) 1 2AB4(g) , AH > 0. The
decomposition of AB4 (g) will be favoured at
(a) low temperature and high pressure

(b) high temperature and low pressure

(c) low temperature and low pressure

(d) high temperature and high pressure
Answer: (c)

2AB4(g) A2(g) + 4B2(g)  AH=-ve

It is an exothermic reaction and hence favoured at low
temperature. An for the reaction is +3. Therefore low
pressure will favour the forward reaction

Hence, (c) is the correct answer.

39.Inasystem, A (s) 2B (g) + 3C (g)



If the conc. of C at equilibrium is increased by a factor of 2,
it will cause the equilibrium concentration of B to change
to

(a) two times the original value
(b) one half of its original value
(c)22times the original value
(d)1/22 times the original value

Answer: (d)
A(s) 1 2B(g) + 3C(g)

Let, x and y be the concentrations of B and C at
equilibrium respectively.

KC = X%/3 (1)

Now, the concentration of C is changed from y to y’ such
that y’ = 2y.

If x”is the new concentration of B

Ke=0)Q) £&)(2y)2 3 ..(2)
From Egs. (1) and (2)
(x)2(8y3) = x2y3

Equilibrium concentration of B changes to 112{7g1es the

original value.

Hence, (d) is the correct answer.



40. For the following three reactions (i), (i) and (iii),
equilibrium constants are given
(i) colgliH26kgN00CcOo20g00H20g0; K
(if) CH40gOOH200g000Cco0gN03H20g0; K
(iii) CH40g02 H200g000Cco 20gM04H 20g0; K

What is the relation between equilibrium constants of the
three reactions?

(a) KIK2=K3 (b) K2K3=K1 (c) K3=K1K2 (d) K3K32=K21
Answer: (c)

Reaction (iii) can be obtained by adding reactions (i) and

(i) therefore K30K1. K2.Hence (c) is the correct answer.

A1. In the reaction, C(s) + CO2(g) 02CO(g), the following

amounts of substances were formed in 0.2 litre flask at
equilibrium, C = 0.1 mole, CO = 0.05 mole, CO2 = 0.06
mole. The equilibrium constant is

(a) 0.208 (b) 4.10
(c) 0.30 (d) 0.416
Answer: (a)
[CO]2 H%OZSﬁZ
K = [CO2 ) Dr(l).66D = 0208
] 10.2

42. Kp for a reaction at 25°C is 10 atm. The activation energy
for forward and reverse reactions are 12 and 20 kJ/ mol
respectively. The Kc for the reaction at 40°C will be
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(a)4.33%x10-1M (b) 3.33 x10-2M

(c) 3.33 x10-1 M (d)4.33 x10-2M
Answer: (c)

Enthalpy changed of a reaction is given by

AH = Ea(f) - Ea(b)

where Ea(f) and Ea(b) are energies of activation for the
forward and backward reactions.

AH=12-20=-8kJ/mol

Kp for the reaction at 25°C = 10 atm. Since Kp is expressed
in atmosphere,
An=+1

=0.4M

0Kp = Kc (RT), K¢ =
Kc at 40°C is given by

0.0821x 298
log(Kc)AQ . e
KQ) ~ 335 W T = 238882084 = -0.06719
(Kc)40/(Kc)25 = 0.85

(Kc)40=0.85%x0.4=0.34 M
Hence, (c) is the correct answer.
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43. The vapour density of PCI5 is 104.25 but when heated to
230°C, its vapour density is reduced to 62. The degree of
dissociation of PCI5 at this temperature will be

(a) 6.8% (b) 68%

(c) 46% (d) 64%
Answer: (b)

PCI5(g) OPCI3(g)  + Cl2(g)

1+a:%

1+a=104.25
62

1+a=1.68
a=0.68 or 68%

44. Tf equilibrium constant of

CH3COOHIH20MAEkHCOOIHO © s 1.8x10-5 then  equilibrium
constant for

CHCOOHOOHD micHcoQmH °  20is

(@) 6.63x10° (b) 6.63x10
(c) 1.8x109 (d) 18x10-
Answer: (c)

CH3COOH + H20 80mCHGO0-  + H30," kal=1.8x10-
CHGDH +O0H-0 CH3C00;Ka2=?
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CHCOO- O0HA3+00=
a, =18 L ex105kw - () O Hrao)i=

Ka= Ka,_ 1.8¥10-5

= =1.8%09
2 kw 1x10-14

45. For the decomposition reaction
NH2COONH4 (s) [ 2NH3(g) + CO2(g)

The K p = 229 x 10-5 atm3rhe total pressure of gases at

equilibrium when 1 mole of NH2COONH4 (s) was taken to
start with would be

(@) 0.0194 atm (b) 0.0388 atm
(c) 0.0582 atm (d) 0.0766 atm
Answer: (c)
NH2COONHA4(s)  2NH3(g) + CO2(g)
1 2 1

Kp=2.9%10atm 3

If P is the total pressure at equilibrium

Kp = {2p00p0

P3 =2_'Zx212P%10—5 =1.9575

P=31.9575=0.0582

Hence, (c) is the correct answer.
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