CJ' doubtnut

India's Number 1 Education App

CHEMISTRY

RESONANCE ENGLISH

CHEMICAL EQUILIBRIUM

PHYSICAL CHMISTRY (CHMICAL EQUILIBRIUM)

1. A sample of mixture of A(g), B(g) and C(g) under equilibrium has
mean molecular mass equal to 80. The equilibrium is :

A(g) < B(g) + C(g)

If initially 4 mole of "A’ gas is present then total number of mole at
equilibrium is :

[M, = 100, Mz = 60, My = 40]

A5

B.2


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Yjm9QpeVGeyz

C.6

D.4

Answer: 1

° Watch Video Solution

2.CaCO3(s) & CaO(s) + CO4(g)
At equilibrium in the above case, "a’ moles of CaCO3, 'b’ moles of CaO
and "¢’ moles of CO, are found. Then, identify the wrong statement :
A. Moles of CaCO3 will decrease with the addition of inert gas at
constant pressure
B. Moles of CaCOj3 will remain constant with the increases in volume.
C.If volume of the vessel in halved, then moles of CaCO;3 will

increases

D. Moles of C'aO will decreases with the increases in pressure.


https://dl.doubtnut.com/l/_Yjm9QpeVGeyz
https://dl.doubtnut.com/l/_WGGqHvCtcpYi

Answer: 2

° Watch Video Solution

3. N; + 3H, < 2N Hj Starting with one mole of nitrogen and 3 moles of
hydrogen, at equiliibrium 50 % of each had reacted. If the equilibrium
pressure is P, the partial pressure of hydrogen at equilibrium would be

A.P/2

B.P/3

C.P/4

D.P/6

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_WGGqHvCtcpYi
https://dl.doubtnut.com/l/_7wcHbRfaFhmr

4. For the reaction : CaCOs(s) & CaO(s) + CO,(g), K, = 1.16atm
at 800°C' . If 20g of CaCO3 were kept in a 10 litre vessel at 800° C, the
amount of CaC'O3 remained at equilibrium is :

A.34%

B.64 %

C.46 %

D. none

Answer: 1

o Watch Video Solution

5.The degree of dissociation of N;O4(1) obeying the equilibrium,
NyO4(g) & 2NOs(g), is approximately related to the pressure at

equilibrium by :

Aax P


https://dl.doubtnut.com/l/_hgW8xPuIBRuC
https://dl.doubtnut.com/l/_Q4x9OKD4X5GX

Answer: 2

° Watch Video Solution

6. In the following reaction, 3A4(g) + B(g) < 2C(g) + D(g), Initial
moles of B is double at A . At equilibrium, moles of A and C are equal.
Hence % dissociation is :

A.10 %

B.20 %

C.40 %

D.5%

Answer: 1

[ - 1


https://dl.doubtnut.com/l/_Q4x9OKD4X5GX
https://dl.doubtnut.com/l/_k4Wcy2kXH36F

| @J Watch Video Solution

7.The value of K, for the reaction, A(g) + 2B(g) < C(g) is 25atm ~? at

a certain temperature. The value of K,

for the reaction

’

1 1
EC(g) & EA(g) + B(g) at the same temperature would be :

A. 25atm 1

B. —atm !

25

C.—at
5am

D. batm

Answer: 3

o Watch Video Solution

8. For the equilibrium in a closed vessel

PCl5(g) © PCls(g) + Cly(g),

K, is found to be double of K, . This is attained when :


https://dl.doubtnut.com/l/_k4Wcy2kXH36F
https://dl.doubtnut.com/l/_n1aMSCVgB0NA
https://dl.doubtnut.com/l/_ka1NRV8njZe3

AT =2K

B.T = 12.18K

C.T = 24.36 K

D.T = 27.3K
Answer: 3

o Watch Video Solution

9. In the following reaction started only with
Ag, 2A3(9) < 3As(g) + A4(g) mole fraction of A, is found to 0.36 at a
total pressure of 100atm at equilibrium. The mole fraction of Ag(g) at
equlibriumis :

A.0.28

B.0.72

C.0.18

D. None of these


https://dl.doubtnut.com/l/_ka1NRV8njZe3
https://dl.doubtnut.com/l/_16Crp4nNusD3

Answer: 1

° Watch Video Solution

10. Which of the following chemical equilibrium is favoured in

temperature ?

A.N>,O4 < 2NOsAH = + 59kJmol !
B.N, + 3H, < 2NH3;AH = — 22kcalmol !
C.2505 + Oy < 2SO5AH = — 4Tkcalmol ~*

D.both 2 and 3

Answer: 1

° Watch Video Solution

11.If 0.5mole H, is reacted with 0.5 mole I; in a ten — litre container at

444° C and at same temperature value of equilibrium constant K is 49,


https://dl.doubtnut.com/l/_16Crp4nNusD3
https://dl.doubtnut.com/l/_1SLWPhIUtJ9O
https://dl.doubtnut.com/l/_daAmNnMaeKhI

the ratio of [H!] and [l5] will be :

@
| =

n
~|

Answer: 1

o Watch Video Solution

12.1.50 moles each of hydrogen and iodine were placed in a sealed 10 litre
container maintained at 717 K. At equilibrium 1.25 moles each of
hydrogen and iodine were left behind. The equilibrium constant, K, for
the reaction , Hy(g) + Ir(g9) < 2HlI(g) at 717 K is

A 0.4

B.0.16

C.25


https://dl.doubtnut.com/l/_daAmNnMaeKhI
https://dl.doubtnut.com/l/_mwXL2BwNZQT9

D. 50

Answer: 2

° Watch Video Solution

13. If for a particular reversible reaction,
K, =57at355°C and k. = 68 at 450° C then :
A.AH <0
B.AH >0
CAH =0

D. AH whose sign can be determined

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_mwXL2BwNZQT9
https://dl.doubtnut.com/l/_uitVlWjUCnrM

K,

p

14. For which of the following reaction, ratio is maximum ?

C

A.CO(g) + %02(9) < COs(9)
B. Hy(g) + I»(g) <> 2HI(g)
C. PCls(g) <+ PCls(g) + Cls(g)

D. TH(g) + 2NO:(g) <+ 2NH,(g) + 4H>0(g)

Answer: 3

o Watch Video Solution

15. In which reaction will an increase in the volume of the container favor
the formation of products?

A.C(s) + H,O(g) & CO(g) + Ha(g)

B. H,O(g) + I,(9) & 2HI(g)


https://dl.doubtnut.com/l/_fy6r7MRSfmLL
https://dl.doubtnut.com/l/_3QdP7U2x2Xuh

D.30,(g) < 203(9g)

Answer: 1

° Watch Video Solution

16. In a 1 lit. Container following equilibrium is estabilished with equal

moles of NO;(g) & NoOy(g).

184
NyO4(g) & 2NO;(g) & 2NO,(g) at equilibrium M,,, = %, then

ratio of K. & total initial mole is .

A.3
B.3/2
C.27/4

D.6

Answer: 2

o Watch Video Solution



https://dl.doubtnut.com/l/_3QdP7U2x2Xuh
https://dl.doubtnut.com/l/_Ep2FFigiweqY

17. PCly is 10% dissociated at 1 atm. What is % dissociation at 4 atm .
PCls5(g) < PCls(g) + Cla(g)

A. 40 %

B.2.5 %

C.5%

D.10 %

Answer: 3

o Watch Video Solution

18. The pressure of iodine gas at 1273K is found to be 0.112 atm whereas
the expected pressure is 0.074 atm. The increased pressure is due to
dissociation I, < 2I. Calculate K,

A.0.074

B.0.148


https://dl.doubtnut.com/l/_85vcnqZSXMZ4
https://dl.doubtnut.com/l/_gzFsnKk4FzDO

C.0.05

D. None of these

Answer: 2

° Watch Video Solution

19. The ratio of the rate of diffusion of a sample of N,O, partially

dissociated in to NO, to pure hydrogen was found to be 1:5 . Calculate

the degree of dissociation of N,Oj,.

A.0.84

B.0.54

C.0.42

D. 0.64

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_gzFsnKk4FzDO
https://dl.doubtnut.com/l/_VsyXjNykeXoq

20. For the reaction 4NO;(g) + O2(9) < 2N,05(g), which of the

following facts holds good ?

B.K, > K,
C K, <K,

D. K, and K, cannot unless pressure of the system is provided.

Answer: C

o Watch Video Solution

21. K, for equilibrium NyO4 < 2NO, is 0.25 at 15° C. If the system is
allowed to expand & N, is added at a constant pressure of 1 atm. What

will be the degree when partial of N, is 0.6 atm.

A.0.38


https://dl.doubtnut.com/l/_VsyXjNykeXoq
https://dl.doubtnut.com/l/_GY6NPjfH2LFK
https://dl.doubtnut.com/l/_vzfy4J3NQ8ZO

B.0.23

C.0.61

D.0.55

Answer: 1

o Watch Video Solution

22. In an aqueous solution of volume 500ml! when the reaction
249" (aq) + Cu(s) & Cu*" (aq) + 2Ag(s) reached equilibrium, the
[Cuzﬂ was ‘a’M. If 500ml water is further added, at the equilibrium
[Cu?* ] will be :

A'a’/2M

B.'a’' M

C.between 'a’ and 'a /2’ M

D.less than 'a /2’



https://dl.doubtnut.com/l/_vzfy4J3NQ8ZO
https://dl.doubtnut.com/l/_5hTIZEllvz6C

Answer: 4

° Watch Video Solution

23. K, for CaCOj3(s) < CaO(s) + CO5(g) is 0.5 at 1000K 2 moles of
CaO(s)&COy(g) each at 0.45atm introduce in a 16.4 lit. vessel and
heated upto 1000K. The amount of CaCOj3(s) formed will be.

A.2 mole

B.0.01 mole

C.1.9 mole

D. 1 mole

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_5hTIZEllvz6C
https://dl.doubtnut.com/l/_ntVpHiarIPK0

24. For the reaction N,O(g) < 2NO;y(g). AH = 57.49kJ/ mole, the
vapour density of equilibrium mixture ............................ with
increase of temperature.

A.increases

B. decreases

C. Remain same

D. can not be predicted

Answer: 2

o Watch Video Solution

25.5.1g of solid NH4HS is introduced in a 16.4 lit. vessel & heated upto
500K Kp for equilibrium NHyHS(s) < NH;3(g) + H»S(g) is 0.16. The

maximum pressure developed in the vessel will be :

A. 0.8atm


https://dl.doubtnut.com/l/_a6pdS4skYsqI
https://dl.doubtnut.com/l/_udfCxeupLVHm

B. 0.40atm

C.0.5atm

D. None of these

Answer: 3

o Watch Video Solution

26. For the reaction
Ny(g) + 3H,(g9) < 2NH;s(g), AH = — 93.6kJmol . The
concentration of Hy at equilibrium will increase if

A. the temperature is lowered

B. the volume of the system is decreased

C. N, is added at constant volume

D. NH; is added

Answer: 4

[ - 1


https://dl.doubtnut.com/l/_udfCxeupLVHm
https://dl.doubtnut.com/l/_RAei7F3wTJBA

| @ Watch Video Solution J

27. For the reaction 2NH;3(g) < Ny(g) + 3H3(g) — xkcal, which is
correct?
A. degree of dissociation will increase on decreasing temperature
B. on decreasing the volume of container degree of dissociation will
increase.
C. K. will decrease on increasing temperature.
D.on adding inert gas at constant pressure the amount of ammonia

will decrease.

Answer: 4

o Watch Video Solution

28. For a reversible exothermic reaction

K, < K,&AH = — 100kJ the reverse reaction is favoured if :


https://dl.doubtnut.com/l/_RAei7F3wTJBA
https://dl.doubtnut.com/l/_T9Dh8lwMSYo6
https://dl.doubtnut.com/l/_6jVwUVDC3qEv

A.Both P&T are reduced

B. P increased &T decreased

C.Both P&T are increased

D. P decreased &T increased

Answer: 3

o Watch Video Solution

29. In a two step exothermic reaction
As(g) + Ba(g) < 3C(g9) & D(g9), AH = —wve steps 1&2 are
favoured respectively by .
A. High pressure, high temperature & low pressure, low temperature
B. Low pressure, low temperature & high pressure, low temperature

C. High pressure, low temperature & low pressure, low temperature

D. Low pressure, high temperature & high pressure, high temperature


https://dl.doubtnut.com/l/_6jVwUVDC3qEv
https://dl.doubtnut.com/l/_JdKUTVLZXZWu

Answer: 2

° Watch Video Solution

30. For the reaction CaCOs(s) < CaO(s) + CO5(g) the equilibrium
amount of CO5 can be increased by :

A. Adding a suitable catalyst

B. Adding more limestone

C.Increasing volume

D. Adding inert gas at constant volume

Answer: 3

° Watch Video Solution

31. Which one of the following changes would result in a darkening of the

colour


https://dl.doubtnut.com/l/_JdKUTVLZXZWu
https://dl.doubtnut.com/l/_AKIGwlYrjn3T
https://dl.doubtnut.com/l/_qLSFVrR44cGP

N204 = 2N02(Q)AH = + ve

A.Increasing pressure

B. Increase temperature

C. Adding inert gas at constant pressure

D. addition of charcol

Answer: 2

o Watch Video Solution

32. For the following equilibrium, 250,(g) + O2(g) < 2505(g) the total
equilibrium pressure is P;. If volume of the system is reduced to 1/2 of
this initial volume then equilibrium is restablished. The new equilibrium
total pressure will be :

A. 2P,

B. 3P,

C.3.5P,


https://dl.doubtnut.com/l/_qLSFVrR44cGP
https://dl.doubtnut.com/l/_UEO8T96ofIe0

D. less than 2P;

Answer: 4

° Watch Video Solution

33. For the reaction : 2A + B & 3C at 298K, K, = 49

A 3L vessel contains 2,1 and 3 molesof A, B and C respectively.

The reaction at the same temperature

A. must proceed in forward direction

B. must proceed in backward direction

C. must be in equilibrium

D. cannot be predicted

Answer: 1

o Watch Video Solution



https://dl.doubtnut.com/l/_UEO8T96ofIe0
https://dl.doubtnut.com/l/_cIa6uQblxbd1
https://dl.doubtnut.com/l/_a2Yi23Os9ywC

34.In a reaction mixture containing Hy, N5 and NHj at partial pressure
of 2 atm, 1 atm and 3 atm respectively, the value of K, at 725K is
4.28 x 10 °atm ~2 . In which direction the net reaction will go ?
Ny(g) + 3H3(g) < 2NH;(g)

A. Forward

B. Backward

C. No net reaction

D. Direction cannot be predicted

Answer: 2

o Watch Video Solution

35. In the following reaction :

250,(g) + O2(g) < 250s(g)

the equilibrium is not attained . The rate of forward reaction is greater
than that of backward. Thus, which of the following is the correct relation

between K, and @), ?


https://dl.doubtnut.com/l/_a2Yi23Os9ywC
https://dl.doubtnut.com/l/_1tsZRRStUNru

AK,=Q,
B.Qp > K,
C.Q, < K,

D.K,=Q, =1

Answer: 3

o Watch Video Solution

36. The equilibrium constant K, for the reaction Py(g) < 2P»(g) is 1.4
at 400° C. Suppose that 3 moles of P;(g) and 2 moles of P(g) are mixed

in 2 litre container at 400° C. What is the value of reaction quotient (Q) ?

Wl o w

D. None of these


https://dl.doubtnut.com/l/_1tsZRRStUNru
https://dl.doubtnut.com/l/_pRouTcHeLEC0

Answer: 2

° Watch Video Solution

37. For the reaction A(g) + 3B(g) < 2C(g)at 27°C, 2 moles of A, 4
moles of B and 6 moles of C are present in 2 litre vessel. If K. for the
reaction is 1.2, the reaction will proceed in :

A. forward direction

B. backward direction

C. neither direction

D. none of these

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_pRouTcHeLEC0
https://dl.doubtnut.com/l/_55A2asecsTPp

38. When sulphur ( in the form of Sg) is heated at temperature T, at
equilibrium , the pressure of Sy falls by 30 % from 1.0atm, because
Sg(g) in partially converted into Ss(g).
Find the value of Kp for this reaction.

A. 2.96

B.6.14

C.204.8

D. None of these

Answer: 1

o Watch Video Solution

39. In the presence of excess of anhydrous ( in torr) of water taken up is
governed by K, = 10'2atm ~* for the following reaction at 273K

S’T’Cl2.2H20(S) + 4H20(g) =4 STCl26H20(S)


https://dl.doubtnut.com/l/_fGPb611yXzYW
https://dl.doubtnut.com/l/_IzDmHxkYWOA5

What is equilibrium vapour pressure ( in torr) of water in a closedvessel

that contains SrCly.2H50(s) ?

A. 0.001 torr

B. 10° torr

C.0.76 torr

D. 1.31 torr

Answer: 3

o Watch Video Solution

40. At 87° C, the following equilibrium is established .
Hy(g) + S(s) & Has(g), K. = 0.08
If 0.3 mole hydrogen and 2 mole sulphur are heated to 87°C' ina 2L

vessel, what will be the concentration of H,S at equilibrium ?

A.0.011M

B.0.022M


https://dl.doubtnut.com/l/_IzDmHxkYWOA5
https://dl.doubtnut.com/l/_Sj8yLLSMQGxH

C.0.044M

D.0.08 M

Answer: 1

° Watch Video Solution

41. At 27°C and 1 atm pressure ,N;Oy is 20% dissociation into NO,
What is the density of equilibrium mixture of NyO, and NO, at 27°C
and 1atm?

A.3.11g/ litre

B.2.11g/ litre

C.4.5g/ litre

D. None of these

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_Sj8yLLSMQGxH
https://dl.doubtnut.com/l/_S8ZfVORnGVwf

1
42. AB;(g)is dissociates as AB3(g) < ABs(g) + §B2(g)
When the initial pressure of ABj; is800 torr and the pressure developed
at equilibrium is 900 torr , what fraction of AB3(g) is dissociated?
A.10 %
B.20 %

C.25%

D.30 %

Answer: 3

o Watch Video Solution

43. At a certain temperature the equilibrium constant K, is 0.25 for the

reaction

Ay(g) + Ba(g) & Ca(g) + Ds(9)


https://dl.doubtnut.com/l/_S8ZfVORnGVwf
https://dl.doubtnut.com/l/_BwoZrezVGVrA
https://dl.doubtnut.com/l/_dNbsN9jN47n1

If we take 1 mole of each of the four gases in a 10 litre container ,what

would be equilibrium concentration of A, (g)?

A.0.331M

B.0.033M

C.0.133M

D.1.33M

Answer: 3

o Watch Video Solution

44. A System at equilibrium is described by the equation of fixed
temperature T.

SO,Cly(g) < S02(g) + Cla(g)

What effect will be the effect on equilibrium, if total pressure is reducing

volume?

A. Concentration of SO5Cl,(g) increases


https://dl.doubtnut.com/l/_dNbsN9jN47n1
https://dl.doubtnut.com/l/_2HMnlVBhlsQY

B. Concentration of SO, (g) increases
C. Concentration of Cly(g) increases

D. Concentration of all gases increases

Answer: D

o Watch Video Solution

45. For the reaction at 300K

A(g) < V(g) + S(9)

AH® = — 30kJ/mol, A,S° = — 0.1kJK ~'. mol !
What is the value of equilibrium constant ?

A.O

B.1

D.+RT


https://dl.doubtnut.com/l/_2HMnlVBhlsQY
https://dl.doubtnut.com/l/_TiSOiQGGEUP3

Answer: 2

° Watch Video Solution

46. Two solid compounds X and Y dissociates at a certain temperature as
follows
X(s) & A(g) + 2B(g), Kpy = 9 x 10 atm?®
Y(s) & 2B(g) + C(g), Kp = 4.5 x 10 *atm®
The total pressure of gases over a mixture of X and Yis :
A.4.5atm
B. 0.45atm

C.0.6atm

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_TiSOiQGGEUP3
https://dl.doubtnut.com/l/_jCSzbqx9qr1K
https://dl.doubtnut.com/l/_9p8RUz2zB6V5

47. Calculate the change in pressure ( in atm) when 2 mole of NO and
1690, in 6.25 litre originally at 27°C' react to produce the maximum
quantity of NO, possible according to the equation.

1
( Take R = T Itr. Atm /mol K )

2NO(g) + O2(g) & 2NO5(g)

Al
B.4
C.5

D.2

Answer: 4

° Watch Video Solution

48. n mole of PCl; and n mole of Cl, are allowed to react at constant
temperature 7' to have a total equilibrium pressure P , as :

PCls(g) + Cly(g) < PCls(g)


https://dl.doubtnut.com/l/_9p8RUz2zB6V5
https://dl.doubtnut.com/l/_ifdH8AZ9VC0P

If y mole of PCl; are formed at equilibrium , find K, for the given

reaction .
A 2n vy
(n—y)’P
B. J
(n—y)’(2n —y)P
c(n-y'p
(2n — y)y
o ("~ y)’(2n — y)P
Y
Answer: 1

o Watch Video Solution

49. At a certain temperature , the equilibrium constant (K.) is 4/9 for
the reaction :

CO(g) + H20(g) < COa(g) + Ha(g)

If we take 10 mole of each of the four gases in a one — litre container,

what would be the equilibrium mole percent of Hz(g) ?

A. 20


https://dl.doubtnut.com/l/_ifdH8AZ9VC0P
https://dl.doubtnut.com/l/_Ri2tqoushEXl

B.40

C.60

D. 80

Answer: 1

o Watch Video Solution

50. For A(g) < 2B(g), equilibrium constant at total equilibrium
pressure p; is
K& for C(g) < D(g) + E(9g).
equilibrium constant at total equilibrium pressure p, is K. If degree of
dissciation of A&C are same, then the ratio K,,; / K5 , if 2p; = po, is :

A 2

B.1/8

C.1/2

D.8


https://dl.doubtnut.com/l/_Ri2tqoushEXl
https://dl.doubtnut.com/l/_HnNXmdnmavHs

Answer: 1

° Watch Video Solution

INORGANIC CHEMISTRY(Metallurgy)

1.1f 0.5mole Hj is reacted with 0.5 mole I in a ten — litre container at

444° C and at same temperature value of equilibrium constant K is 49,
the ratio of [H!] and [l5] will be :

A. Hall's process

B. Serpeck’s process

C. Baeyer's process

D. Electrolytic reduction.

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_HnNXmdnmavHs
https://dl.doubtnut.com/l/_daAmNnMaeKhI
https://dl.doubtnut.com/l/_mwXL2BwNZQT9

2.1.50 moles each of hydrogen and iodine were placed in a sealed 10 litre
container maintained at 717 K. At equilibrium 1.25 moles each of
hydrogen and iodine were left behind. The equilibrium constant, K, for
the reaction , Hy(g) + I,(g9) < 2HI(g) at 717 K is

A. Coke in furnace

B. Coke in upper part and CO in lower part of furnace.

C. CO in most parts of furnace

D. CO in the furnace

Answer: 3

o Watch Video Solution

3. If for a particular reversible reaction,

K, =57at355°C and k. = 68 at 450° C then :

A. PbO


https://dl.doubtnut.com/l/_mwXL2BwNZQT9
https://dl.doubtnut.com/l/_uitVlWjUCnrM

B. PbO,

C. PbO and PbSO,

D. PbO, and PbO

Answer: 3

° Watch Video Solution

4. For which of the following reaction, P ratio is maximum ?

A. Cuprite, Bauxite

B. Haematite, Cerrusite

C. Argentite, Cassiterite

D. Siderite, Zincite

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_uitVlWjUCnrM
https://dl.doubtnut.com/l/_fy6r7MRSfmLL
https://dl.doubtnut.com/l/_3QdP7U2x2Xuh

5. In which reaction will an increase in the volume of the container favor

the formation of products?

A. calamine and siderite are carbonates

B. argentite and cuprite are oxides

C.zinc blende and pyrites are sulphides

D. malachite and azurite are ores of copper

Answer: 5

° Watch Video Solution

6. In a 1 lit. Container following equilibrium is estabilished with equal
moles of NO5(g) & NyO4(9g).

_ 184
N>04(g) & 2NO2(g) & 2NO2(g) at equilibrium Mg, = 5 then

ratio of K. & total initial moleis .

A. preferential washing of ores and gangue particles.


https://dl.doubtnut.com/l/_3QdP7U2x2Xuh
https://dl.doubtnut.com/l/_Ep2FFigiweqY

B. difference in densities of ore particles and impurities.

C. differnece in chemical properties of ore particles and impurities

D. None of these

Answer: 2

° Watch Video Solution

7. PCly is 10% dissociated at 1 atm. What is % dissociation at 4 atm .

PCls(g) < PCl3(g) + Cla(g)
A. gravity separation process
B. calcination process
C.leaching process

D. None of these

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_Ep2FFigiweqY
https://dl.doubtnut.com/l/_85vcnqZSXMZ4

8.The pressure of iodine gas at 1273 K is found to be 0.112 atm whereas
the expected pressure is 0.074 atm. The increased pressure is due to
dissociation I, < 2I. Calculate K,.

A. Sphalerite

B. Argenitite

C. Galena

D. Copper pyrite

Answer: 2

o Watch Video Solution

9. The ratio of the rate of diffusion of a sample of N,O, partially
dissociated in to NO, to pure hydrogen was found to be 1:5 . Calculate

the degree of dissociation of N,Oj,.


https://dl.doubtnut.com/l/_85vcnqZSXMZ4
https://dl.doubtnut.com/l/_gzFsnKk4FzDO
https://dl.doubtnut.com/l/_VsyXjNykeXoq

A. Pb(CN), is precipitated whhile no effect on ZnS.

B. ZnS forms solubel complex Nay[Zn(CN),] while PbS forms
froth.

C. PbS froms soluble complex Nay [Pb(CN),] while ZnS forms froth.

D. NaCN is never added in froth floatation process.

Answer: 2

o Watch Video Solution

10. For the reaction 4NOy(g) + Os(g) < 2N505(g), which of the

following facts holds good ?

A. Smelting

B. Calcination

C. Annealing

D. Roasting


https://dl.doubtnut.com/l/_VsyXjNykeXoq
https://dl.doubtnut.com/l/_GY6NPjfH2LFK

Answer: 4

° Watch Video Solution

1. K, for equilibrium N;O4 < 2NO; is 0.25 at 15°C. If the system is
allowed to expand & N, is added at a constant pressure of 1 atm. What
will be the degree when partial of N, is 0.6 atm.

A.(7), (i1) and (43¢) are correct

B. (i%), (¢4¢) and (iv) are correct.

C. (), (%) and (iv) are correct.

D. (%), (4t), (¢i%), (iv) are correct.

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_GY6NPjfH2LFK
https://dl.doubtnut.com/l/_vzfy4J3NQ8ZO

12. In an aqueous solution of volume 500ml when the reaction
249" (aq) + Cu(s) & Cu" (aq) + 2Ag(s) reached equilibrium, the
[Cu“} was ‘a’ M. If 500ml water is further added, at the equilibrium
[Cu®* ] will be :

A A

B.B

C. both

D.none

Answer: 2

o Watch Video Solution

13. K, for CaCOs(s) < CaO(s) + CO,(g) is 0.5 at 1000K 2 moles of
CaO(s)&CO,(g) each at 0.45atm introduce in a 16.4 lit. vessel and

heated upto 1000K. The amount of CaCOj3(s) formed will be.


https://dl.doubtnut.com/l/_5hTIZEllvz6C
https://dl.doubtnut.com/l/_ntVpHiarIPK0

A.Cuy0 + FeO

B. FGS’LOg

C. FeO + Cuy0O

D.CusS + FeO

Answer: 2

o Watch Video Solution

14. For the reaction N,O(g) < 2NOs(g). AH = 57.49kJ/ mole, the
vapour density of equilibrium mixture ................... ... with
increase of temperature.

A. carbon reduction and self reductiion respectively.

B. self reduction and carbon reduction respectively.

C. electrolysis and self reduction respectively.

D. self reduction and electrolysis respectively.


https://dl.doubtnut.com/l/_ntVpHiarIPK0
https://dl.doubtnut.com/l/_a6pdS4skYsqI

Answer: 2

o Watch Video Solution

15.5.1g of solid NH,HS is introduced in a 16.4 lit. vessel & heated upto
500K Kp for equilibrium NHyHS(s) < NH;3(g) + HS(g) is 0.16. The
maximum pressure developed in the vessel will be :

A. reduces SnO, to Sn.

B. involves the liberation of reducing gases like hydrocarbons.

C. uses poles of freshely cut green wood

D. .all of the above are correct.

Answer: 4

o Watch Video Solution



https://dl.doubtnut.com/l/_a6pdS4skYsqI
https://dl.doubtnut.com/l/_udfCxeupLVHm

16. For the reaction
Ny (g) + 3H,(g) © 2NH;(g), AH = — 93.6kJmol ' The
concentration of Hs at equilibrium will increase if

A X = [Au(CN),] ", Y = [2Zn(CN),]*~

B.X = [Au(CN)LL]Si,Y = [Zn(CN)Jz*

C.X = [Au(CN),] ", Y = [Zn(CN),]*"

D.X = [Au(CN),] ", Y = [2n(CN),]*”

Answer: 1

o Watch Video Solution

17. For the reaction 2NH3(g) < Ny(g) + 3Hy(g) — xzkcal, which is

correct?

A. anode

B. cathode


https://dl.doubtnut.com/l/_RAei7F3wTJBA
https://dl.doubtnut.com/l/_T9Dh8lwMSYo6

C. eletrolytic — tank

D. none

Answer: A

° Watch Video Solution

18. For a reversible exothermic reaction

K, < K,&AH = — 100kJ the reverse reaction is favoured if :

A. Maganese
B. Carbon
C.Silicon

D. Phosphorus

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_T9Dh8lwMSYo6
https://dl.doubtnut.com/l/_6jVwUVDC3qEv
https://dl.doubtnut.com/l/_JdKUTVLZXZWu

19.In a two step exothermic reaction
43(9) + Ba(g) & 3C(9) & D(g), AH = —we
favoured respectively by .

A. Fused salt electrolysis

B. Self reduction

C. Aqueous solution electrolysis

D. Thermite process

Answer: 1

steps

1&2

are

o Watch Video Solution

20. For the reaction CaCOs(s) < CaO(s) + CO5(g) the equilibrium

amount of CO5 can be increased by :

A. Mg

B. Au


https://dl.doubtnut.com/l/_JdKUTVLZXZWu
https://dl.doubtnut.com/l/_AKIGwlYrjn3T

C.Sn

D.Zn

Answer: 2

° Watch Video Solution

21. Which one of the following changes would result in a darkening of the
colour
Ny,O4 < 2NOy(g9)AH = + ve

A. steel

B. wrought iron

C.pig iron

D. cast iron

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_AKIGwlYrjn3T
https://dl.doubtnut.com/l/_qLSFVrR44cGP

22. For the following equilibrium, 2505(g) + O5(g) < 2503(g) the total
equilibrium pressure is P;. If volume of the system is reduced to 1/2 of
this initial volume then equilibrium is restablished. The new equilibrium
total pressure will be :

A.silicon

B. germanium

C. gallium

D. all the above

Answer: 4

o Watch Video Solution

23.For the reaction : 2A + B & 3C at 298K, K, = 49
A 3L vessel contains 2,1 and 3 molesof A, B and C respectively.

The reaction at the same temperature


https://dl.doubtnut.com/l/_qLSFVrR44cGP
https://dl.doubtnut.com/l/_UEO8T96ofIe0
https://dl.doubtnut.com/l/_cIa6uQblxbd1

A. Entropy change for all oxides is roughly same.

B. Below the boiling point, "TTAS’ factor decomposes into metal &

oxygen.

C.Above AG = 0 line, oxide decomposes into metal & oxygen.

D. If randomness increases the slope increases.

Answer: 1

o Watch Video Solution

24.In a reaction mixture containing Hy, N, and N Hj at partial pressure
of 2 atm, 1 atm and 3 atm respectively, the value of K, at 725K is
4.28 x 10 5atm ~2 . In which direction the net reaction will go ?
Ny(g) + 3H,(g) < 2NHs(g)

A TiCly +2Mg — Ti + 2MgCl,  : Kroll

B. Ni(CO), — Ni+4CO :Mond

1
C.Ag,CO3 — 2Ag + COy + 502 : Van Arkel


https://dl.doubtnut.com/l/_cIa6uQblxbd1
https://dl.doubtnut.com/l/_a2Yi23Os9ywC

D. Zrly — Zr + 21, :Van Arkel

Answer: 3

o Watch Video Solution

25.In the following reaction :
250,(9) + O1(g) < 250s(9)
the equilibrium is not attained . The rate of forward reaction is greater
than that of backward. Thus, which of the following is the correct relation
between K, and @), ?

A.In the decomposition of an oxide into oxygen and solid/ liquid

metal, entropy increases.
B. Decomposition of an oxide is an endothermic change.
C.To make AG° negative, temperature should be high enough so

that TAS° > AH°.

D. All are correct statements.


https://dl.doubtnut.com/l/_a2Yi23Os9ywC
https://dl.doubtnut.com/l/_1tsZRRStUNru

Answer: 4

° Watch Video Solution

26. The equilibrium constant K, for the reaction Py(g) < 2P»(g) is 1.4
at 400° C. Suppose that 3 moles of P;(g) and 2 moles of P(g) are mixed
in 2 litre container at 400° C. What is the value of reaction quotient (Q) ?

A.(I), (II) and (III)

B. (II), (III) and (I)

C.(III), (I) and (II)

D. (II), (I) and (III)

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_1tsZRRStUNru
https://dl.doubtnut.com/l/_pRouTcHeLEC0

27. For the reaction A(g) + 3B(g) < 2C(g)at 27°C, 2 moles of A, 4
moles of B and 6 moles of C are present in 2 litre vessel. If K. for the
reaction is 1.2, the reaction will proceed in :

A. nitrogen

B. oxygen

C. carbon dioxide

D. argon

Answer: B

o Watch Video Solution

28. When sulphur ( in the form of Sp) is heated at temperature T, at
equilibrium , the pressure of Sp falls by 30 % from 1.0atm, because
Sg(g) in partially converted into Sy(g).

Find the value of Kp for this reaction.


https://dl.doubtnut.com/l/_55A2asecsTPp
https://dl.doubtnut.com/l/_fGPb611yXzYW

A. Al,O3.2H,0 — Al: Leaching, precipitation, calcination and

electrolytic reduction (molten state).

B. AgoS — Ag: Leaching and displacement method.

C. PbS — Pb: Froth flotation process, roasting and self reduction.

D. KCIl. MgCly.6H,0O — Mg: Dehydration by simple heating

electrolytic reduction in aqueous phase.

Answer: 4

o Watch Video Solution

29. In the presence of excess of anhydrous ( in torr) of water taken up is

governed by K, = 102atm ~* for the following reaction at 273K

SrCly,.2H,0(s) + 4H,0(g) < SrCly.6H50(s)

What is equilibrium vapour pressure ( in torr) of water in a closedvessel

that contains SrCly.2H50(s) ?

A. reduction


https://dl.doubtnut.com/l/_fGPb611yXzYW
https://dl.doubtnut.com/l/_IzDmHxkYWOA5

B. oxidation

C. reduction followed by oxidation

D. oxidation followed by reduction.

Answer: 3

o Watch Video Solution

30. At 87° C, the following equilibrium is established .
H,(g) + S(s) & Hys(g), K. = 0.08
If 0.3 mole hydrogen and 2 mole sulphur are heated to 87°C' ina 2L
vessel, what will be the concentration of H,.S at equilibrium ?
A. Cassiterite is an oxide ore of tin.
B. Tin metal is obtained by the carbon reduction of black tin ( purified
ore of tin ).

C.In the extraction of lead from galena, the roasting and self —

reduction are carried out in the same furnace at different


https://dl.doubtnut.com/l/_IzDmHxkYWOA5
https://dl.doubtnut.com/l/_Sj8yLLSMQGxH

temperature.

D. Reducing agent of haematite in blast — furnace is coke in upper

part and CO in lower part of furnace.

Answer: 4

o Watch Video Solution

31. At 27°C and 1 atm pressure ,N,O4 is 20% dissociation into NO,
What is the density of equilibrium mixture of N;O4 and NO, at 27°C
and 1 atm?

A.iron

B. lead

C. aluminium

D. zinc

Answer: 3

[ - |


https://dl.doubtnut.com/l/_Sj8yLLSMQGxH
https://dl.doubtnut.com/l/_S8ZfVORnGVwf

| @ Watch Video Solution J

1
32. ABj3(g)is dissociates as AB3(g) < ABs(g) + 532(9)

When the initial pressure of ABj is800 torr and the pressure developed
at equilibrium is 900 torr , what fraction of AB3(g) is dissociated?

A. pure copper

B. ore of copper

C. alloy of copper

D. impure copper

Answer: 4

o Watch Video Solution

33. At a certain temperature the equilibrium constant K, is 0.25 for the

reaction

Ay(g) + Ba(g) & Ca(g) + Ds(9)


https://dl.doubtnut.com/l/_S8ZfVORnGVwf
https://dl.doubtnut.com/l/_BwoZrezVGVrA
https://dl.doubtnut.com/l/_dNbsN9jN47n1

If we take 1 mole of each of the four gases in a 10 litre container ,what

would be equilibrium concentration of A, (g)?

A. Hoope's process

B. Hall's process

C. Serpeck's process

D. Baeyer's process

Answer: 1

o Watch Video Solution

34. A System at equilibrium is described by the equation of fixed
temperature T.

SO,Cly(g) < S0:2(g) + Cla(g)

What effect will be the effect on equilibrium, if total pressure is reducing

volume?

A. adsorption


https://dl.doubtnut.com/l/_dNbsN9jN47n1
https://dl.doubtnut.com/l/_2HMnlVBhlsQY

B. absorption

C.sedimentation

D. coagulation

Answer: 1

o Watch Video Solution

35. For the reaction at 300K

A(g) < V(g) + S(9)
AH® = —30kJ/mol, A,S° = — 0.1kJK ~'. mol !
What is the value of equilibrium constant ?

ATTTF

B.TFFT

CFTTT

D.TFTF


https://dl.doubtnut.com/l/_2HMnlVBhlsQY
https://dl.doubtnut.com/l/_TiSOiQGGEUP3

Answer: 4

° Watch Video Solution

36. Two solid compounds X and Y dissociates at a certain temperature as
follows
X(s) & A(g) + 2B(g), Ky = 9 x 10 atm?®
Y(s) & 2B(g) + C(g), Kp = 4.5 x 10 *atm®
The total pressure of gases over a mixture of X and Y'is :
A. Fe powder and Al,O;
B. Al powder and Fe; O3

C. Cu powder and Fe;O3

D. Zn powder and Cr503

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_TiSOiQGGEUP3
https://dl.doubtnut.com/l/_jCSzbqx9qr1K
https://dl.doubtnut.com/l/_9p8RUz2zB6V5

37. Calculate the change in pressure ( in atm) when 2 mole of NO and
1690, in 6.25 litre originally at 27°C' react to produce the maximum
quantity of NO, possible according to the equation.

1
(Take R = T Itr. Atm /mol K )

2NO(g) + O2(g) < 2NOs(g)

A. Fused mixture of CaCls and CaFy
B. CaCl, fused salt solution
C. fused mixture of CaCly and NaF

D. Ca3(POy,), fused salt solution

Answer: 1

o Watch Video Solution

38. n mole of PCl3 and n mole of Cl, are allowed to react at constant
temperature 7' to have a total equilibrium pressure P, as :

PCls(g) + Cly(g) < PCls(g)


https://dl.doubtnut.com/l/_9p8RUz2zB6V5
https://dl.doubtnut.com/l/_ifdH8AZ9VC0P

If y mole of PCl; are formed at equilibrium , find K, for the given

reaction .

A. The removal of Cu50 from Cu
B. The removal of Al,O3 from Al
C. The removal of Fe;O3 from Fe

D. All of these

Answer: 1

o Watch Video Solution

39. At a certain temperature , the equilibrium constant (K,) is 4/9 for
the reaction :

CO(g) + HyO(g) < CO(g) + Ha(g)

If we take 10 mole of each of the four gases in a one — litre container,

what would be the equilibrium mole percent of Hy(g) ?


https://dl.doubtnut.com/l/_ifdH8AZ9VC0P
https://dl.doubtnut.com/l/_Ri2tqoushEXl

1 2 3 4
c @ (b)) (o (d)
) 3 4 1
5, @ (0 (9 (d)
3 4 1 2
Answer: 1

o Watch Video Solution

40. For A(g) < 2B(g), equilibrium constant at total equilibrium
pressure p; is

K, & for C(g) < D(g) + E(g).

equilibrium constant at total equilibrium pressure p, is K. If degree of

dissciation of A&C are same, then the ratio K,,; / K, , if 2p; = po, is :

A I II IIT 1V
" a b ¢ d
8 I II IIT 1V
" d c b a

I II IIT 1V
. b a d c
5 I IT III IV

d b c a


https://dl.doubtnut.com/l/_Ri2tqoushEXl
https://dl.doubtnut.com/l/_HnNXmdnmavHs

Answer: 2

° Watch Video Solution

ORGANIC CHEMISTRY(Alkyl Halide, Alcohol,Phenol,Ether)

1. A sample of mixture of A(g), B(g) and C(g) under equilibrium has

mean molecular mass equal to 80. The equilibrium is :

A(g) < B(g) + C(g)
If initially 4 mole of A’ gas is present then total number of mole at
equilibrium is :
[M, = 100, Mp = 60, My = 40|
A.CH; — CH, — CH,OH
B.CH; — CHy, — CHO

C.CH; — CH, — COOH

D.CH; — CH, — CH;


https://dl.doubtnut.com/l/_HnNXmdnmavHs
https://dl.doubtnut.com/l/_Yjm9QpeVGeyz

Answer: C

° Watch Video Solution

2. CG,CO?,(S) = CCLO(S) + COg(g)
At equilibrium in the above case, "a’ moles of CaCOs, 'b’ moles of CaO
and "¢’ moles of C'O, are found. Then, identify the wrong statement :
A.Benzene
B. (CHs3);COMgBr
C. (CH3)3C — Br

D. All are incorrect.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Yjm9QpeVGeyz
https://dl.doubtnut.com/l/_WGGqHvCtcpYi

3.N; + 3H, < 2N Hj Starting with one mole of nitrogen and 3 moles of
hydrogen, at equiliibrium 50 % of each had reacted. If the equilibrium

pressure is P, the partial pressure of hydrogen at equilibrium would be

CH,
H,y
1 c>'o—CH-CH=CH,
H,C CH
CH
/ 3
H,C CH
(2) \C—C< NcH,
B ne” CH,
=C CH,
(3) i,C/ \Cé'CHa
C G
) cu,=c< CH
~CCH,
D. cH,
Answer: 4

° Watch Video Solution

4. For the reaction : CaCOs(s) & CaO(s) + CO.(g), K, = 1.16atm
at 800° C' . If 20g of CaCO3 were kept in a 10 litre vessel at 800° C, the

amount of CaC'O3 remained at equilibrium is :


https://dl.doubtnut.com/l/_7wcHbRfaFhmr
https://dl.doubtnut.com/l/_hgW8xPuIBRuC

A. Nitric acid

B. Picric acid

C. Nitrous acid

D. Acetic acid

Answer: 1

o Watch Video Solution

5.The degree of dissociation of N;O4(1) obeying the equilibrium,
NyO4(g) & 2NOs(g), is approximately related to the pressure at

equilibrium by :

A.Cl-CH, - CH, — CH, — Cl

B.CH; — CH — CH,
| |

Cl Cl

o
(3) CH3£Hf3H<(:‘

C.


https://dl.doubtnut.com/l/_hgW8xPuIBRuC
https://dl.doubtnut.com/l/_Q4x9OKD4X5GX

L
@
CH,

Answer: 4

° Watch Video Solution

6. In the following reaction, 3A(g) + B(g) < 2C(g) + D(g), Initial
moles of B is double at A . At equilibrium, moles of A and C are equal.

Hence % dissociation is :

C o e Gyororon pﬂwﬂ-\

D.” Eé;’—_ifv"’m‘ Oprer e Dyoven

Answer: 1

| ° Watch Video Solution


https://dl.doubtnut.com/l/_Q4x9OKD4X5GX
https://dl.doubtnut.com/l/_k4Wcy2kXH36F

7.The value of K, for the reaction, A(g) + 2B(g) < C(g) is 25atm 2 at

a certain temperature. The value of K, for the reaction ,

1

1
50(9) = EA(g) + B(g) at the same temperature would be :

A. Phenols decolourise Bry water due to electrophilic substitution.

(2) ©

B. is attacked at less sterically hindered carbon
by nucleophile in basic medium.

C. Tertiary butyl bromine is more reactive towards hindered both E1
and E2 elimination among its isomers

D. More is Number of 8 — H, more is the ease of E2 reaction.

Answer: 4

o Watch Video Solution



https://dl.doubtnut.com/l/_k4Wcy2kXH36F
https://dl.doubtnut.com/l/_n1aMSCVgB0NA

8. For the equilibrium in a closed vessel
PCls5(g) < PCls(g) + Cla(g),
K, is found to be double of K, . This is attained when :
A.CH;CH,CH,OH
B.CH3;CH(OH)CHj;
C.CH;CH,OH

D.CH3;CH,CH,CH,OH

Answer: 2

o Watch Video Solution

9. In the following reaction started only with
Ag, 2A3(9) < 3As(g) + A4(g) mole fraction of A, is found to 0.36 at a
total pressure of 100atm at equilibrium. The mole fraction of Ag(g) at

equlibriumis :


https://dl.doubtnut.com/l/_ka1NRV8njZe3
https://dl.doubtnut.com/l/_16Crp4nNusD3

H H
\C=C/

(13, — O

A CH,Ph
H.C\ c<
B.
¢ H:>°=°<:h
o, =,
Answer: B

o Watch Video Solution

10. Which of the following chemical equilibrium is favoured in

temperature ?

ale. KOH , A
A.CHj — |CH CH, — CHs e

ol
CH;

|
B.CH; — CH—|C’H—C’H3

Br

Br
(3) O/ NaNH,, 2
C.

&3]
(CH,) ,COK @


https://dl.doubtnut.com/l/_16Crp4nNusD3
https://dl.doubtnut.com/l/_1SLWPhIUtJ9O

CH.

|3 NH;(1)
D.CH; — C —CHZ—BTT>

|

CH;

Answer: 4

° Watch Video Solution

11. If 0.5mole H, is reacted with 0.5 mole I; in a ten — litre container at
444° C and at same temperature value of equilibrium constant K is 49,

the ratio of [H!] and [l5] will be :

A (CH3)3C — CHzB’I”

8 @y or-cneon,
C. (CH3)3C — CHQCHQB’I’

D.(CH;),C — C’|H — CH,Br

C(CHz)3

Answer: 2

o Watch Video Solution



https://dl.doubtnut.com/l/_1SLWPhIUtJ9O
https://dl.doubtnut.com/l/_daAmNnMaeKhI

12.1.50 moles each of hydrogen and iodine were placed in a sealed 10 litre
container maintained at 717 K. At equilibrium 1.25 moles each of
hydrogen and iodine were left behind. The equilibrium constant, K, for

the reaction , Hy(g) + I(g9) < 2HI(g) at 717 K is

A .HCOOH

B.Ph — C' — CHj
s
CHg

\
C.OHC - CH — CH,OH

CHj3

|
D.OHC — CH — CHO

Answer: 4

o Watch Video Solution

13. If for a particular reversible reaction,

K, =57at355°C and k. = 68 at 450° C then :

A KMnO,/H™*


https://dl.doubtnut.com/l/_mwXL2BwNZQT9
https://dl.doubtnut.com/l/_uitVlWjUCnrM

B. C'u /300°C
C. Pyridinium chloro chromate (PCC)

D. (i) MnOs,. (ii) Ammonical AgNOs, (iii)H *

Answer: 4

° Watch Video Solution

14. For which of the following reaction, Y ratio is maximum ?

A. an enantiomer of the substrate

B. a product with opposite rotation

C. a mixture of diastereomers

D. Asingle stereoisomer

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_uitVlWjUCnrM
https://dl.doubtnut.com/l/_fy6r7MRSfmLL
https://dl.doubtnut.com/l/_3QdP7U2x2Xuh

15. In which reaction will an increase in the volume of the container favor

the formation of products?

A. Structural isomers

B. Enantiomers

C. Different compounds

D. Identical compounds

Answer: 4

° Watch Video Solution

16. In a 1 lit. Container following equilibrium is estabilished with equal
moles of NO5(g) & NyO4(9).

_ 184
N>04(g) & 2NO2(g) < 2NO2(g) at equilibrium Mg, = 5 then

ratio of K. & total initial moleis .

A. Eelctrophilic - addition


https://dl.doubtnut.com/l/_3QdP7U2x2Xuh
https://dl.doubtnut.com/l/_Ep2FFigiweqY

B. Benzyne intermediate

C. Nucleophilic substitution

D. Electrophilic substitution

Answer: 3

o Watch Video Solution

17. PCly is 10% dissociated at 1 atm. What is % dissociation at 4 atm .

PCls(g) © PCls(g) + Cly(g)

H

|

Acm—?—cm—Cl
|

ch—?—cm—m

H
CH,CH;
|
C.CH; — |C — CHy — Cl

CHCHj
|
D.CH3; — C —CH; - Cl
|

H

Answer: 3



https://dl.doubtnut.com/l/_Ep2FFigiweqY
https://dl.doubtnut.com/l/_85vcnqZSXMZ4

° Watch Video Solution

18. The pressure of iodine gas at 1273K is found to be 0.112 atm whereas

the expected pressure is 0.074 atm. The increased pressure is due to

dissociation I, < 2I. Calculate K,
A‘ (1) HO—O—CH,OH,Er—Q—-CH,Br

| no—>—onon, &D\N

Br
@ cro Q
Br

C CH,0H

OH Br
Toget
OH Br
D.

B

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_85vcnqZSXMZ4
https://dl.doubtnut.com/l/_gzFsnKk4FzDO

19. The ratio of the rate of diffusion of a sample of N,O, partially

dissociated in to NO, to pure hydrogen was found to be 1:5 . Calculate

the degree of dissociation of N,Oj,.

A2, 1

B.4,2

C.63

D. 84

Answer: 2

o Watch Video Solution

20. For the reaction 4NO;(g) + Os(g) < 2N>05(g), which of the

following facts holds good ?

Me H
(1) »——’——O————Me
Ph Ph



https://dl.doubtnut.com/l/_VsyXjNykeXoq
https://dl.doubtnut.com/l/_GY6NPjfH2LFK

He H

2) H«—‘— o—J!—Ph
Me

Ph

Ph Ph
(3) »—i—o+m
C. Me H
Me Ph
4) »——}‘ 0—-‘——\62
D- Ph H

Answer: 1

o Watch Video Solution

21. K, for equilibrium NyO4 < 2NO, is 0.25 at 15° C. If the system is
allowed to expand & N, is added at a constant pressure of 1 atm. What

will be the degree when partial of N, is 0.6 atm.

C
(1) H\C-—-CH,OH
cH |

3


https://dl.doubtnut.com/l/_GY6NPjfH2LFK
https://dl.doubtnut.com/l/_vzfy4J3NQ8ZO

CH
@) ’>?—CH,OCH=(3)

CHy
B.
CH
‘ ‘\g—CH,OH
cH/
OH
C.

cH
@) ° T\ c—CH,0CH,
chy’|

3

Answer: B

o Watch Video Solution

22. In an aqueous solution of volume 500ml! when the reaction
249" (aq) + Cu(s) & Cu*" (aq) + 2Ag(s) reached equilibrium, the
[C’u2+} was ‘a’M. If 500ml water is further added, at the equilibrium

[Cu?* ] will be :

A.This involves a 1, 2 — hydride shift

B. This involves a 1, 2 — methyl shift.



https://dl.doubtnut.com/l/_vzfy4J3NQ8ZO
https://dl.doubtnut.com/l/_5hTIZEllvz6C

C. This occurs through a Sy 1 mechanism

D. This is accompained with formation of alkenes as minor product

Answer: 2

° Watch Video Solution

23. K, for CaCO;3(s) < CaO(s) + CO,(g) is 0.5 at 1000K 2 moles of
CaO(s)&C0O,(g) each at 0.45atm introduce in a 16.4 lit. vessel and

heated upto 1000K. The amount of CaCOj3(s) formed will be.

H
OH
(1)
H
A.
H
ANH
@
OH
B.

C. Mixture of (1) and (2)


https://dl.doubtnut.com/l/_5hTIZEllvz6C
https://dl.doubtnut.com/l/_ntVpHiarIPK0

(4)

Answer: 4

o Watch Video Solution

24. For the reaction N20(g) < 2NO2(g). AH = 57.49kJ/ mole, the
vapour density of equilibrium mixture ....................... . with

increase of temperature.

A. Ph — ‘C(OH) — C(NO3)M62

OAg
|

Me

C.Ph — CO — CMes

|
D.Ph—lC’—C—Me

|
Me o

Answer: D


https://dl.doubtnut.com/l/_ntVpHiarIPK0
https://dl.doubtnut.com/l/_a6pdS4skYsqI

° Watch Video Solution

25.5.1g of solid NH4HS is introduced in a 16.4 lit. vessel & heated upto
500K Kp for equilibrium NH HS(s) < NH3(g) + H3S(g) is 0.16. The

maximum pressure developed in the vessel will be :

?H; CH,
®) (CH;):C“CHTIN * ©/

C o

(4)@0\ + (cvuc—cu.-u’\o"
o,

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_a6pdS4skYsqI
https://dl.doubtnut.com/l/_udfCxeupLVHm

26. For the reaction
N, (g) + 3H,(g) & 2NH;(g), AH = — 93.6kJmol . The

concentration of H, at equilibrium will increase if

A (1) The step :]CF,—[CGC(,——N.?* CF,=CQ,

B. E — 1 reaction can be ragio selective .
C. Sy2& E2 reactions are stereo specific.

D.In E1 and E2 reactions inversion of configuration takes place.

Answer: 4

o Watch Video Solution

27. For the reaction 2NH;(g) < Nx(g) + 3Hz(g) — xzkcal, which is
correct?

£3


https://dl.doubtnut.com/l/_RAei7F3wTJBA
https://dl.doubtnut.com/l/_T9Dh8lwMSYo6

@

Q)

Q)

Answer: 1

° Watch Video Solution

Solved examples



https://dl.doubtnut.com/l/_T9Dh8lwMSYo6

1. (1) Consider the following cases-

| . i i Temperatures beccmes
. | i

| LT i H TATAT2T, constant %
i ; i T
| — on ngnace et Rod | Pt 1 Levei of water
i i [ ieienig 1) ' becomes
W { :
'ﬂgiti”" constant
ERARIS

The nature of flow of energy in case (I) is same as that in-

(A)II,(B)III,(C)II and III,(D)None

° Watch Video Solution

2, The value of Kp for the

reactions

Ny(g) + 3H,(g9) < 2NH;s(g), is 4.28 x 10°° at 450°C. A reaction

mixture contains Ny, Hy and NHj at partial pressures of 0.6 atm ,2.5

atm and 0.50 atm respectively . In which direction the reaction will

proceed?

° Watch Video Solution



https://dl.doubtnut.com/l/_dc7L5HJUtGh5
https://dl.doubtnut.com/l/_iKexvAVKMGnG

3.The Kp values for three reactions are 10 ~°, 20 and 300 then what will

be the correct order of the percentage composition of the products.

° Watch Video Solution

4. In an experiment starting with 1 mol CsH;OH, 1 mol CH3COOH,
and 1 mol of water, the equilibrium mixture mixture of analysis shows

that 54.3 % of the acid is esterified. Calculate K.

° Watch Video Solution

5. Calculate the degree of dissociation and Kp for the following reaction.

t=0 a 00

t=t a—x = x

PCls(g) < PCls(g) + Cla(g)

Since for a mole, £ moles are dissociated

o Watch Video Solution



https://dl.doubtnut.com/l/_BbFajvPltFEQ
https://dl.doubtnut.com/l/_aJ9nJY56nWrq
https://dl.doubtnut.com/l/_URgbtSc9xx9S

6. The vapoour density of a mixture containing NO, and N,O, is 38.3 at
300 K. the number of moles of NO, in 100 g of the mixture is

approximately

o Watch Video Solution

7. The equilibrium constant of the reaction at 25° C'
CuS04.5H,0(s) & CuS04.3H,0(s) + 3H,0(g)
is 1.084 x 10 %atm?. Find out under what conditions of relative
humidity. CuS04.5H,0 will start loosing its water of crystallization
according to above reaction. (Vapour pressure of water at 25° Cis24 mm

of Hg).

o View Text Solution

8. Variation of equilibrium constan K with temperature is given by van't

Hoff equation
A,S° AH°

Ink —
" R RT



https://dl.doubtnut.com/l/_kFddeqNZaaMc
https://dl.doubtnut.com/l/_1tlpbaZLNjIU
https://dl.doubtnut.com/l/_ngGvYEkWa1L1

for this equation, (A,H °) can be evaluated if equilibrium constans K;

and K, at two temperature T} and 75 are known.

K, AH® [1 1
log = i
K 2.303R | Th T
1
Variation of log,, K with — is shown by the following graph in which

T
straight line is at 45° hence AH ° is : o

° Watch Video Solution

9. 102g of solid NH,HS is taken in the 2L evacuated flask at 57°.
Following two equilibrium exist simultaneously

NHy(s) < NH;(g) + H25(g)

NHy(g) & 5No(a) + 3 Hao)

one mole of the solid decomposes to maintain both the equilibrium and

0.75mole of H, was found at the equilibrium then find the equilibrium

concentration of all the species and K for the both the reaction.

° View Text Solution



https://dl.doubtnut.com/l/_ngGvYEkWa1L1
https://dl.doubtnut.com/l/_jYF20pMy9fgI

1. An example of a reversible reaction is

A.(A) Pb(NOs),(aq) + 2Na!(aq) < Pbly(S) + 2NaNO,(aq)
B.(B) AgNO3(aq) + HC'!(aq) & AgCI(S) + HNO3(aq)
C.(C) 2Na(S) + H,O(l) & 2NaOH(aq) + H»(9)

D. (D) KNO;3(aq) + NaCl(aq) < KCl(aq) + NaNOs(aq)

Answer: D

o Watch Video Solution

2. For the reaction , A + B < 3C, if 'a mol/litre of each 'A' and 'B' are
taken initially then at equilibrium the incorrect relation is :

A.(A)[A] — [B] =0

B.(B) 3[B] + [C] = 3a

C.(C) 3[A] + [C] = 3a

D. (D) [4] + [B] = 3[C]


https://dl.doubtnut.com/l/_IQYBKjR8ck64
https://dl.doubtnut.com/l/_ZHv5rM0bgf1J

Answer: D

° Watch Video Solution

3. The equilibrium constant (K, for the decomposition of gaseous
H,O

1
H,0(g) < Hy(9) + 502(9)

is related to the degree of dissociation « at a total pressure P by

1/2
A A K = P
(1+a)(2—a)'/?
3/2pl/2
B.(B)K = a’l°P
(1+a)2+a)'/?
3pl/2
cor=2F
NG
3p3/2
D.(D) K = a’P —
(1-—a)(2+ a)
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ZHv5rM0bgf1J
https://dl.doubtnut.com/l/_GbSO4paDgZXE

4, The reaction quotient (Q) for the reaction,

. [NH)’ .
N>(g) + 3H2(g) < 2NHs(g) is given by Q = ———— The reaction

[Na] [ H)?

will proceed towards rigt side, if

A(A)Q = K¢
B.(B) Q@ < K¢
C.(OQ > K¢

D.(D)Q = 0

Answer: C

o Watch Video Solution

5. 0.96g of HI were, heated to attain equilibrium 2HI < Hy + I>. The
reaction mixture on titration requires 15.7mL of N /10 hypo solution.

Calculate the degree of dissociation of HI.

o Watch Video Solution



https://dl.doubtnut.com/l/_b8kqhfTrt7Sw
https://dl.doubtnut.com/l/_O098LchzJQ1G

6. Would 1 % CO, in air be sufficient to prevent any loss in weight when
M5COs is heated at 120° C?

M>CO3(s) < MyO(s) + COx(g)

K, = 0.0095 atm at 120° C'. How long would the partial pressure of CO,

have to be to promote this reaction at 120° C?

o Watch Video Solution

7. For the chemical equilibrium CaCOj3(s) < CaO(s) + COy(g), AH®

can be determined from which one of the following plots?

I,
8) & /



https://dl.doubtnut.com/l/_MLMENMTsbsfW
https://dl.doubtnut.com/l/_GY7e5965TVDb

Answer: A

o Watch Video Solution

8. In a container of constant volume at a particular temparature N, and
H, are mixed in the molar ratio of 9: 13. The following two equilibria are
found o be coexisting in the container

Ny(g) + 3Hy(g) <> 2NH;(g)

Ny(g) + 2Hy(g) < N2Hay(g)

The total equiibrium pressure is found to be 305 atm while partial
pressure of NHs(g) and Hs(g) are 0.5 atm and 1 atm respectivly.

Calculate of equilibrium constants of the two reactions given above.



https://dl.doubtnut.com/l/_GY7e5965TVDb
https://dl.doubtnut.com/l/_oRMRbPWXdh8d

| o Watch Video Solution I

Board Level Exercise

1. The equilibrium constant expression for a gas reaction is .

[NH;3)*[0,)°

"= INoP ol

Write the balanced chemical equation corresponding to this expression.

° Watch Video Solution

2. For the reaction
N, + 3H; & 2NH3
1 3
and ENZ + §H2 <~ NH3
write down the expression for equilibrium constants K, and K/. How is

K, related to K/?

° Watch Video Solution



https://dl.doubtnut.com/l/_oRMRbPWXdh8d
https://dl.doubtnut.com/l/_CxAewdwQFvE6
https://dl.doubtnut.com/l/_1KQbfU7KLvSW
https://dl.doubtnut.com/l/_wbDchGYMdumz

3. Under what condition, a reversible process becomes irreversible?

° Watch Video Solution

4.The numerical value of equilibrium constant depends on

° Watch Video Solution

5. The value of the equilibrium constant is less than zero. What does it

indicate ?

° Watch Video Solution

6. For an exothermic reaction, what happens to the equilibrium constant

if temperature is increased?

° Watch Video Solution



https://dl.doubtnut.com/l/_wbDchGYMdumz
https://dl.doubtnut.com/l/_AE1UsQFhUO3H
https://dl.doubtnut.com/l/_OnaGPb3ByvbR
https://dl.doubtnut.com/l/_sTmM5cOgZquW
https://dl.doubtnut.com/l/_KnfcbjxpA87i

7.What are the conditions for getting maximum yield of NH3 by Haber's

process?

° Watch Video Solution

8. Which measurable property becomes constant in water

& watervapour equilibrium at constant temperature.

° Watch Video Solution

9. Write expression for KpandK, for the reaction

CaCOs5(S) ++ CaO(S) + COs(g).

° Watch Video Solution

10. Explain the terms:

Law of mass action

° Watch Video Solution



https://dl.doubtnut.com/l/_KnfcbjxpA87i
https://dl.doubtnut.com/l/_ztQyr3p3a927
https://dl.doubtnut.com/l/_KrKdvQbdwCS4
https://dl.doubtnut.com/l/_r9Ord0XuhG7S

1. What are K.andKp ?

° Watch Video Solution

12. Define 'Homogeneous Equlibria and Heterogeneous Equilibria'. Give

two examples of each of them.

° Watch Video Solution

13. Write the expression for the equilibrium constant, K, for each of the
following reaction :

(i) 2NOCl(g) < 2NO(g) + Cly(g)

(ii) 2Cu(NOs),(s) < 2CuO(s) +4NO4(g) + O2(9)

(iii) CH3COOCyHs(aq) + HyO(l) & CH3COOH (aq) + CyHs(aq)

(iv) Fe’* (aq) + 30H ~(ag) & Fe(OH),(g)

(v) I2(8) + 5F) & 2IF5

| o A _L vl . o e~ .. ]


https://dl.doubtnut.com/l/_r9Ord0XuhG7S
https://dl.doubtnut.com/l/_I7dwHLpefmQL
https://dl.doubtnut.com/l/_BVKGHzM61Z1x
https://dl.doubtnut.com/l/_Zsz5JJr3YClj

L vvallll vIiUCO o0IULIVII )

14. Explain why pure liquids and solids can be ignored while writing the

equilibrium constant expression?

° Watch Video Solution

15. What qualitative information can you obtain from the value of the

equilibrium constant?

° Watch Video Solution

16. Areaction A(g) + B(g) <> 2C(g) is an equlibrium at a certain
temperature. Can we increases the amount of products by (i) adding

catayst (ii) increasing pressure?

° Watch Video Solution



https://dl.doubtnut.com/l/_Zsz5JJr3YClj
https://dl.doubtnut.com/l/_GdSCxpYYhqsk
https://dl.doubtnut.com/l/_vVxviQgmatWq
https://dl.doubtnut.com/l/_PXrqMUFLhNfG

17. Why does ice melt slowly at higher altitudes?

° Watch Video Solution

18. The value of K, for the reaction, Ny(g) + 205(g) <> 2NOs(g) at a
certain temperature is 400. Calculate the value of equilibrium constant

for.

(i) 2NO5(g) <> Nao(g) + 204(g), (i) 1/2N>(g) + O2(g) < NO»(g)

° Watch Video Solution

19. If concentration are expressed in moles L~! and pressure in
atmospheres, what is the ratio of Kptch for the reaction,

250,(g) + O3(g) + 2505(g) at 25°C?

° Watch Video Solution



https://dl.doubtnut.com/l/_Hl921MU8fWFM
https://dl.doubtnut.com/l/_uKogbOCKPIEJ
https://dl.doubtnut.com/l/_OYEGC5opVsb8

20. Describe the effect of :

a) addition of Hy

b) addition of CH;O0H

c) removal of CO

d) removal of CH;0H

on the equilibrium of the reaction:

2H,(g) + CO(g) < CH;0H(dg)

o Watch Video Solution

21. Discuss the effect of temperature on the equilbrium constant. How
does it change for (a) exothermic reaction (b) endothermic reaction (c)

reaction having zero heat of reaction?

o Watch Video Solution

22. A sample of HI(g) is placed in flask at at pressure of 0.2 atm . At

equilibrium the partial pressure of HI(g) is 0.04atm what is K, for the


https://dl.doubtnut.com/l/_8kdUo5H9ZVr1
https://dl.doubtnut.com/l/_5gPr5F7vqX3n
https://dl.doubtnut.com/l/_JW4RRXgVMX4s

given equilibrium ?

2HI(g) < Hs(g) + L(g)

° Watch Video Solution

23.The following reaction has attained equilibrium

CO(g) + 2H,(g) & CH;0H(g). AH® = — 92.0KJmol ~*
What will happen if

(i) Volume of the reaction vessel is suddenly reduced to half?
(i) the partial pressure of hydrogen is suddenly doubled?

(iii) an inert gas is added to the system at constant volume.

° Watch Video Solution

24. What is K, for the following equilibrium when the equilibrium
concentration of each substance is : [SO;] = 0.60M, [O5] = 0.82M and
[SO3] = 1.90M?

2505 (g) + O2(g) < 250;(g)

.Y l


https://dl.doubtnut.com/l/_JW4RRXgVMX4s
https://dl.doubtnut.com/l/_TAvVSHsig9pU
https://dl.doubtnut.com/l/_Qweyi5GauNS3

| ¥ vvatch video sSolution J

25. Nitric oxide reacts with Bry and gives nitrosul bromide as per
reaction given below:

2NO(g) + Bry(g) & 2NOBr(yg)

When 0.087 mol of NO and 0.0437 mol of Bry are mixed in a closed
container at constant temperature 0.0518 mol of NOBr is obtained at

equilibrium. Calculate equilibrium amount of NO and Br,.

° Watch Video Solution

26. At 1400K, K. = 2.5 x 10~ for the reaction

CH,y(g) + 2H,5(g) < CS3(g) + 4H>(g)

A 10L reaction vessel at 1400K contains 2.0mol of CH4, 4.0mol of H,S ,
3.0mol of CS,, 3.0mol of H,. In which direction does the reaction

proceed to reach equilibrium?

° Watch Video Solution



https://dl.doubtnut.com/l/_Qweyi5GauNS3
https://dl.doubtnut.com/l/_6pXV3aJL4mZA
https://dl.doubtnut.com/l/_qSFSSSDvdIpt
https://dl.doubtnut.com/l/_si1z5O1WfDbb

27. At 473K, equilibrium constant K, for decomposition of phosphorus
pentachloride, PCl5 is 8.3 x 102 . If decomposition is depicted as,
PCls(g) < Pcls(g) + Cly, ALH® = 124.0kJmol ~*

a) write an expression for K for the reaction.

b) what is the value of K, for the reverse reaction at the same
temperature ?

c) what would be the effect on K, if (i) more PCl5 is added (ii) pressure

is increased (iii) the temperature is increased ?

o Watch Video Solution

28. At a certain temperature and total pressures of 10° Pa, iodine vapour

contains 40 % by volume of 1 atoms

L(g) & 2I(g)

Calculate K, for the equilibrium

o Watch Video Solution



https://dl.doubtnut.com/l/_si1z5O1WfDbb
https://dl.doubtnut.com/l/_yPvB7vZDiCA5

29. Consider the following reaction

Ny;O4(9) < 2NOy(g9)AH = 58.6KJ

What will be the effect of the following changes on the concentration of
N50, at equilibrium?

(1) Increasing the pressure (ii) Increasing the temperature

(iii) Increasing the volume

(iv) Adding more NO;(g) to the system without changing temperature

and pressure (v) Adding catalyst.

o Watch Video Solution

30. At 523K, 1 litre of partially dissociated PCI; at 1 atm weighs 2.695¢.

Calculate the percentage dissociation of PCI;at 523K.

o Watch Video Solution

31. A sample of pure PCl5 was introduced into aln evacuated vessel at

473 K. After equilibrium was attained, concentration of PCl5 was found


https://dl.doubtnut.com/l/_9IuA3YhZUdTy
https://dl.doubtnut.com/l/_SUPNzCwUXEGY
https://dl.doubtnut.com/l/_lqnxn8sBtyDB

to be 0.5 x 10 *L~L. If value of K, is 83 x 10~3. What are the
concentration of PCl3 and Cl, at equilibrium ?

PCls(g) < PCls(g) + Cly(g)

o Watch Video Solution

32. At 1127 K and atm pressure, a gaseous mixture of CO and CO; in
equilibrium with solid carbon has 90.55 % CO by mass,
C(s) + COy(4) & 2C0 ()

K, for this reaction at the above temperature is

o Watch Video Solution

33. Dihydrogen gas used in Haber’s process is produced by reacting
methane from natural gas with high temperature steam. The first stage
of two stage reaction involves the formation of CO and Hs. In second
stage, CO formed in first stage is reacted with more steam in water gas

shift reaction,

CO(g) + HyO(g) < CO»(g) + Ha(g)


https://dl.doubtnut.com/l/_lqnxn8sBtyDB
https://dl.doubtnut.com/l/_rrdWpIHSBFxq
https://dl.doubtnut.com/l/_pye0nChfnKYb

If a reaction vessel at 400° C is charged with an equimolar mixture of CO
and steam such that p., = pg,0 = 4.0 bar, what will be the partial

pressure of Hj at equilibrium? K, = 10.1at400° C

° Watch Video Solution

Exercise-1 (Part-1)

1.In a reaction A + B < C + D the rate constant of forward reaction &

backward reaction is K; and K, respectively then the equilibrium

constant (K() for reaction is expressed as

° Watch Video Solution

2. What is the active mass of 5.6 litres of O, at S.T.P.?

° Watch Video Solution



https://dl.doubtnut.com/l/_pye0nChfnKYb
https://dl.doubtnut.com/l/_N4gzZmO6HVoy
https://dl.doubtnut.com/l/_A5Pg1vjG2c50

3. Write the expressions for equilbrium constant K. and Kp and classify
in Homogeneous and Hetereogeneous equilbrium:

(i) N2O4(g) < 2NO»(g)

(i) 3Fe(S) + 4H,0(g) < Fe304(S) + 4H5(g)

(iii) NHyHS(S) < NH;s(g) + H3S(9)

(iv) CH3COOH (f) + CoHsOH(f) & CH3COOC,H5(f) + HyO(f)
(V) MgCOs3(S) < MgO(S) + CO,)g)

(vi) 2H>5(g) < 2H,5(g) < 2H(g) + 52(9)

(vii) SO5(g) + NO»(g) + NO»(g) < SOs3(g) + NO(g)

o Watch Video Solution

4. A mixture of §O3, SO, and O, gases is maintained in a 10L flask at a
temperature at which the equilibrium constant for the reaction is 100:
250,(g) + 02(g) < 250s(9)

a. If the number of moles of SO, and SOj3 in the flask are equal. How

many moles of O, are present?


https://dl.doubtnut.com/l/_MRzlUVGTxLx2
https://dl.doubtnut.com/l/_4OJpylr2LAPJ

b. If the number of moles of SO; in flask is twice the number of moles of

S0O,, how many moles of oxygen are present?

° Watch Video Solution

5. The equilibrium constant of the reaction

A5(g) + Ba2(g) < 24B(g)

at 100° C'is 50. If a 1L flask containing 1 mol of A, is connected to a 2L
flask containing 2 mol of By, how many moles of AB will be formed at

373K?

° Watch Video Solution

6. consider the given reaction, 3A(g) + B(g) hArr 2C(g) at a given
temperature if a mixture of 2 mol each of A, B and C exist at equilibrium

and K, = 9 then volume of the flask will be

° Watch Video Solution



https://dl.doubtnut.com/l/_4OJpylr2LAPJ
https://dl.doubtnut.com/l/_H5Bp2zJb7XBC
https://dl.doubtnut.com/l/_a9fAodnpsAPJ
https://dl.doubtnut.com/l/_IlUvPNxjkeID

1 litre 3 litre
at 27°C at 27°C

7.
The gas A, in the left flask allowed to react with gas B; present in right
flask as As(g) + Bs(9) < 2AB(g), K. =4 at 27°C. What is the

concentration of AB when equilibrium is established ?

° Watch Video Solution

8. n mole each of HyO(g), Hy(g)andO5(g) are mixed at a suitable high
temperature to attain the equilibrium 2H,0(g) < 2H(g) + Oz(9)- If y
and mole of H,O(g) are the dissociated and the total pressure

maintained is P, calculate the Kp.

° Watch Video Solution



https://dl.doubtnut.com/l/_IlUvPNxjkeID
https://dl.doubtnut.com/l/_PJKgvvAlJMOU

9. The partial pressures of NyO,andNO-at40°C for the following
equilibrium N;O04(g) < 2NO,y(g) are 0.latm and0.3 atm respectively.

Find Kp for the reaction.

° Watch Video Solution

10. 1mole of Ny and 3 moles of H, are placed in 1L vessel. Find the
concentration of NHj at equilibrium, if the equilibrium constant (K.) at

400Kis i
27

° Watch Video Solution

1. Calculate the expression for KpandKp if initially a moles of
NsandBmoles ofH, is taken for the following reaction.

Ny(g) + 3H5(g) < 2NH;3(g)(An < 0) (PTV given)

° Watch Video Solution



https://dl.doubtnut.com/l/_PJKgvvAlJMOU
https://dl.doubtnut.com/l/_eyqiWoZhHRL4
https://dl.doubtnut.com/l/_i05zgEW3DUPW
https://dl.doubtnut.com/l/_nsVTc2m5r2ey
https://dl.doubtnut.com/l/_XP4CPXJJuVeb

12. 1 mole of a gas A is taken in a vessel of volume 1L. It dissociates
according to the reaction

A(g) & B(g) + C(g)at27°C. Forward and backward reaction rate
constants for the reaction are 1.5 x 10~ %and3 x 10~ 2 respectively. Find

the concentrations of A, BandC at equilibrium.

o Watch Video Solution

13.0.15mol of CO taken in a 2.5L flask is maintained at 750K alongwith
a catalyst so that the following reaction can take place
CO(g) + 2H,(g) & CH30H(g). Hydrogen is introduced unit the total
pressure of the system is 8.5 atm at equilibrium and 0.08 mol of methanol
is formed. Calculate

a.K,and K,

b. The final pressure if the same amount of CO and H, as brfore is used

but no catalyst so that the reaction does not take place.

o Watch Video Solution



https://dl.doubtnut.com/l/_XP4CPXJJuVeb
https://dl.doubtnut.com/l/_yywOFyCx8XQX
https://dl.doubtnut.com/l/_mihFB7nmYnz1

14. A mixture of 1.57 mol of N5, 1.92 mol of Hy and 8.13 mol of NHj is
introduced into a 20L reaction vessel at 500K. At this temperature, the
equilibrium constant, K, for the reaction N>(g) + 3H>(g) < 2NHj;(g)
is 1.7 x 10%. Is the reaction mixture at equilibrium? If not, what is the

direction of the net reaction?

o Watch Video Solution

15. At 460°C, Ko = 81 for the reaction,
§0,(g) + NO,(g) & NO(g) + SOs(9)

A mixture of these gases has the following concentrations of the
reactants and products:

[SO3] = 0.04M[NOs] = 0.04m

[NO] — 0.30m[SO] = 0.3m

Is the system at equilibrium? If not, in which direction must the reaction
proceed to reach equilibrium. What will be the molar concentrations of

the four gases at equilibrium?

o Watch Video Solution



https://dl.doubtnut.com/l/_mihFB7nmYnz1
https://dl.doubtnut.com/l/_sfdtuPjUbPn8

16. For a reversible reaction, if the concentration of the reactants are

doubled, then the equilibrium constant will

o Watch Video Solution

17. The equilibrium constant for the reactions
1
Ny + Oy & 2NQand NO + 502 < NQOjareKjandK, respectively,

that will be the equilibrium constant for the reaction

o Watch Video Solution

18. Calculate the equilibrium constant for the reaction
Hy(g) + CO5(g) & H50(g) + CO(g) at 1395K

If the equilibrium constants at 1395K for the following are:
2H,0(g) < 2H, + O5(g), K; = 2.1 x 10713

2C0;(g) & 200(g) + Os(g), Kz = 1.4 x 107"

| ° Wiak A \NtAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_sfdtuPjUbPn8
https://dl.doubtnut.com/l/_OZyp49Y65o9o
https://dl.doubtnut.com/l/_QGfBLbuFxQLl
https://dl.doubtnut.com/l/_xmoLvf0HS1Xa
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19. The homogeneous reversible reaction,
CyH;0OH + COOH < CH3COOCyHs + H50 is studied at various
initial concentrations of the reactants at constant temperature. Calculate

K in each case.

Moles of acid Moles of alcohol Moles of ester

Per litre (initial) Per litre(initial) Per litre at equilibrium
(i) 1 1 0.637
(i7) 1 4 0.93

o Watch Video Solution

20.The ester ethyl acetate is formed by the reaction of ethanol and acetic
acid and the equilibrium is represented as

CH3;COOH(l) + C3HsOH(l) & CH3;COOCyH;(1) + H,0(1)

Write the concentration ratio , Q for this reaction. Note that water is not

in excess and is not a solvent in this reactions .

o Watch Video Solution



https://dl.doubtnut.com/l/_xmoLvf0HS1Xa
https://dl.doubtnut.com/l/_62MDvbFHVKpU
https://dl.doubtnut.com/l/_EYDENvgPTTZ8
https://dl.doubtnut.com/l/_3qMiO7re9A6C

21. N,Oy is 25% dissociated at 37°C and one atmosphere pressure.

Calculate (i) Kp and (ii) the percentage dissociation at 0.1 atm and 37°C'.

o Watch Video Solution

22. At temperature T, a compound AB,(g) dissociates according to the
reaction,

2AB;5(g) < 2AB(g) + Bs(g) with a degree of dissociation, 'x' which is
small as compared to unity. The expression for K}, in terms of 'x' and total

pressure P is

o Watch Video Solution

23. Vapour density of the equilibrium mixture of NO, and N,Oy is found
to be 40 for the equilibrium
N204 <~ 2N02

Calculate

o Watch Video Solution



https://dl.doubtnut.com/l/_3qMiO7re9A6C
https://dl.doubtnut.com/l/_rqECvGdrHoSR
https://dl.doubtnut.com/l/_a4a05TUN9GUr

24.When sulphur in the form of Sy is heated at 900K, the initial pressure
of 1 atm falls by 10 % at equilibrium. This is because of conversion of

some Sg to Ss. Find the value of equilibrium constant for this reaction.

o Watch Video Solution

25. In a container HyO(g), CO(g)andH,(g) are present in the molar
ration of 1: 2: 3 respectively at temperature of 300K, Find the pressure in
the container at which solid carbon (graphile) will star forming in the

container given that:

C(S) + H,O(G) & CO(g) + Hy(9)K, = 3 atm

o Watch Video Solution

26. Kpisatm2 for the reaction:
LiCI.3NH;(s) < LiCI. NHs(s) + 2NH3(g)at40° C. How many moles

of ammonia must be added at this temperature to a 5 litre flask


https://dl.doubtnut.com/l/_a4a05TUN9GUr
https://dl.doubtnut.com/l/_Zucs9eAKr35k
https://dl.doubtnut.com/l/_2D2Mmjc6te7U
https://dl.doubtnut.com/l/_RKEQ88ObJkx5

containing 0.1 mole of LiCl. NHj in order to completely convert the solid

to LiCI.3NH,?

° Watch Video Solution

27. Equilibrium constant for the following equilibrium is given at 0°C' .
Na2HPO4 . 12H20(S) = Na2HPO4 . 7H20(3) + 5H20(g)
K, = 31.25 x 1013, At equilibrium what will be partial pressure of

water vapour:

° Watch Video Solution

28. Equilibrium constant for the following equilibrium is given at 0°C' .
Na2HPO4 . 12H20(S) = Na2HPO4 . 7H20(3) + 5H20(g)
K, = 31.25 x 10713, At equilibrium what will be partial pressure of

water vapour:

° Watch Video Solution



https://dl.doubtnut.com/l/_RKEQ88ObJkx5
https://dl.doubtnut.com/l/_TGFUsjvZJsz4
https://dl.doubtnut.com/l/_bUzYbK7SZ2MH
https://dl.doubtnut.com/l/_uJuoIqEm6Dta

29. The dissociation pressure of silver oxide at 445° Cis207 atm. Calculate
AG”® for the formation of 1 mole Ag,O(S) from metal and oxygen at

this temperature. (log207 = 2.315)

° Watch Video Solution

30. Given below are the values of AH® and AS® for the reaction given
below at 27° C.

504(9) + 50x(g) — S0s(s)

AH® = — 98.32kJmol *, AS® = — 95Jmol !

Find Kp for the reaction

° Watch Video Solution

31. From the following data
i. Hy(g) + CO2(g) < H>0(g) + CO(g), Kagoox = 4.40

ii. 2H,0(g) < 2Ha(g) + Os(9), Kiypoxe = 5-31 x 10710


https://dl.doubtnut.com/l/_uJuoIqEm6Dta
https://dl.doubtnut.com/l/_rcAAT9zowRfz
https://dl.doubtnut.com/l/_RsEb37j8DRW2

iii. 2C0(g) + O4(g) < 2C04(9g), Kigpox = 2-24 x 10

Show whether reaction (iii) is exothermic or endothermic.

o Watch Video Solution

32. Tell whether reaction will get affected by increase of pressure? Also
mention, whether change will cause the reaction to go into
the right or left direction?

C’2H4(g) + H2(g) < C'2Hfi(g)

o Watch Video Solution

33. Using "Le" Chateller's principle, predict the effect of

(i) decreasing the temperature and

(ii) increasing the pressure on each of the following equilibria:
(A) Ny(g) + 3Hy(g) < 2NH3(g) + Heat

(B) N2(g) + O2(g) & 2NO(g) + Heat

(€ Hy0(g) + Heat & Hy(g) + 50s(s)

(D) 2CO(g) + O2(g) & 2C0O4(g) + Heat


https://dl.doubtnut.com/l/_RsEb37j8DRW2
https://dl.doubtnut.com/l/_OyBt9hQxmZLp
https://dl.doubtnut.com/l/_WVTq2C8TKdFo

o Watch Video Solution

34. The decomposition of solid ammonium  carbamate,
(NH,)(NH,CO,), to gaseous ammonia and carbon dioxide is an
endothermic reaction.

9INH,)(NH,CO,))(s) < 2NH;(g) + COs(g)

(a) When solid (NH,)(NH,CO,) is introduced into and evacuated flask
at 25° C, the total pressure of gas at equilibrium is 0.3 atm. What is the

value of K,at25° C?

o Watch Video Solution

35. Following equilibrium is established at temperature T.

A(g) < B(g) + C(9)

at eq. 1M2M?2M.

If volume of the vessel is doubled then find the equilibrium concentration

of each species. (Given that : 1/40 = 6.324)

o Watch Video Solution



https://dl.doubtnut.com/l/_WVTq2C8TKdFo
https://dl.doubtnut.com/l/_5I1ZjnZ4iJuk
https://dl.doubtnut.com/l/_n0Z9PDtDu0tD

36. Two solid compounds A and B dissociate into gaseous products at
20°C as

a. A(s) & A’ (s) + HyS(g)

b.B(s) & B'(g) + H25(9)

At 20° C pressure over excess solid A is 50 mm and that over excess solid
B is 68 mm. Find:

a. The dissociation constant of Aand B

b. Relative number of moles of A" and B' in the vapour phase over a
mixture of the solids A and B.

c. Show that the total pressure of gas over the solid mixture would be

84.4 mm.

o Watch Video Solution

37. In a vessel, two equilibrium are simultanceously established at the
same temperature as follows:

N>(g) + 3Hy(g) < 2NH;(g)... (1)


https://dl.doubtnut.com/l/_n0Z9PDtDu0tD
https://dl.doubtnut.com/l/_vI0TZL7JN2jh
https://dl.doubtnut.com/l/_8lgZGKYGkbAW

Ns>g) + 2Hy(g)hARrNyHy(g) ...(2)

Initially the vessel contains NyandH, in the molar ratio of 9:13. The
equilibrium pressure is 7P, in wich pressure due to ammonia is P, and
due to hydrogen is 2P,. Find the values of equilibrium constats (K,"S)

for both the reactions

o Watch Video Solution

38. When NO and NQO, are mixed, the following equilibria are readily
obtained,

2NO, < N,O4, K, = 6.8atm !

NO + NO, < N,0O3

In an experiment when NO and NO, are mixed in the ratio of 1:2, the
final total pressure was 5.05 atm and the partial pressure of NoO, was
1.7 atm. Calculate

a. the equilibrium partial pressure of NO.

b. K, for NO + NO, < N,Os,

o Watch Video Solution



https://dl.doubtnut.com/l/_8lgZGKYGkbAW
https://dl.doubtnut.com/l/_ECnzlVXP3HIJ

Exercise-1 (Part-2)

1. Areversible reaction is one which :

A. (A) Proceeds in one direction

B. (B) Proceeds in both directions

C. (C) Proceeds spontaneously

D. (D) All the statements are wrong

Answer: B

° Watch Video Solution

2.If a chemical reaction is at equilibrium, it means that:

A. (A) Reactants are completely transformed into products

B. (B) The rates of forward and backward reactions are equal

C. (C) Formation of products is minimised


https://dl.doubtnut.com/l/_xKXO9mA9GGR5
https://dl.doubtnut.com/l/_K1POuOk9BTDH

D. (D) Equal amounts of reactants and products are present

Answer: B

° Watch Video Solution

3. Molar concentration of 96 g of O, contained in a 2 L vessel is:

A. (A) 16mol / litre
B. (B) 1.5mol / litre
C.(C) 4moal /litre

D. (D) 24mol / litre

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_K1POuOk9BTDH
https://dl.doubtnut.com/l/_AER2dALrI2rb

4. Rate of reaction curve for equilibrium can be like: [rf = forward rate,

r, = backward rate]

° Watch Video Solution

5.The active mass of 64g of HI in a 2 — L flask would be

A (A) 2

B.(B) 1

C.(0)5

D. (D) 0.25

Answer: D

° Watch Video Solution

6. The active mass of 64g of HI in a 2 — L flask would be


https://dl.doubtnut.com/l/_25FcX5RK9HPr
https://dl.doubtnut.com/l/_rtdpDsr6HZNV
https://dl.doubtnut.com/l/_abnJPuIlxMuP

A (A)22:3:7

B.(B)0.5:3:7

C.(01:3:1

D.(D)1:3:0.5

Answer: D

o Watch Video Solution

IN;"’Hz‘ "NHS /Nz.f.Dz—--—“__ND}

a Vi

7. ' ¢
Initially the reactions in the container a&b are at equilibrium when the
products & reactants are put together in a container C then at the

equilibrium the total number of different compounds are-

A.(A) b


https://dl.doubtnut.com/l/_abnJPuIlxMuP
https://dl.doubtnut.com/l/_hmV0kUeVfJFC

B.(B) 7

C.(C)6

D.(D) 8

Answer: D

° Watch Video Solution

8. Active mass of a 6 % solution of a compound is 2 then calculate

molar mass of compound.

A. (A) 15

B. (B) 30

C.(C) 60

D. (D) 120

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_hmV0kUeVfJFC
https://dl.doubtnut.com/l/_MVWvdjRmHc2m

K
9.In a reversible reaction A <:1> B the initial concentration of A and B
K,

are a and b in moles per litre and the equilibrium concentrations are (a-x)

and (b+x) respectively, Express x in terms of K7, K5, a and b.

Kla — bi
K + K
Kia — Ksb
K1 — (K2)
Kia — K»b
KK,
Kia — Ksb
K1 + K>

A (A)

B. (B)

C.(0O)

D. (D)

Answer: A

o Watch Video Solution

10. The reaction A + B < C + D is studied in a one litre vessel at
250° C' . The initial concentration of A was 3n and that of B was n. When

equilibrium was attained, equilibrium concentration of C was found to


https://dl.doubtnut.com/l/_MVWvdjRmHc2m
https://dl.doubtnut.com/l/_SZEjo3Y5HcKx
https://dl.doubtnut.com/l/_LqKXYiHQdNLJ

the equal to the equilibrium concentration of B. What is the
concentration of D at equilibrium ?

A (A)n/2

B.(B) (3n —1/2)

C.(C)(n—n/3)

D.(D)n

Answer: A

o Watch Video Solution

11. The figure shows the change in concentration of species A and B as a

function of time.


https://dl.doubtnut.com/l/_LqKXYiHQdNLJ
https://dl.doubtnut.com/l/_smA8NhiaUfhc

The equilibrium constant K for the reactionA(g) < 2B(g) is:

0.3 M
0.2 M;
0.1 M

Concentration —»

04 Mt

o — — — it vt o W — o ——— r—

o e S e a— base o Skt Emwm e e S

AA)K.>1

B.B)K <1

COK=1

D. (D) data insufficient

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_smA8NhiaUfhc
https://dl.doubtnut.com/l/_bD2ZCJ67KwXK

12. Using moler concentrations, what is the unit of K. for the reaction ?
CH30H(g) < CO(g) + 2H2(9)

A(A) M1

B.(B) M?

c(@M!

D.(D) M

Answer: B

o Watch Video Solution

13. K. = 9 for the reaction, A + B < C + D. If A and B are taken in

equal amounts, then amount of C in equilibrium is:

A (A)1

B.(B) 0.25

C.(C) 0.75


https://dl.doubtnut.com/l/_bD2ZCJ67KwXK
https://dl.doubtnut.com/l/_vtpPQRNqRTjg

D. (D) None of these

Answer: C

o Watch Video Solution

14. The equilibrium Ny(g) + O2(g9) < 2NO(g) is established in a
reaction vessel of 2.5 L capacity. The amounts of N, and O, taken at the
start were respectively 2 moles and 4 moles. Half a mole of nitrogen has
been used up at equilibrium. The molar concentration of nitric oxide is:

A.(A) 0.2

B.(B) 0.4

C.(C) 0.6

D.(D) 0.1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_vtpPQRNqRTjg
https://dl.doubtnut.com/l/_yoWgsmA8niZe

15. An equilibrium mixture for the reaction
2H>S5(g) < 2H>(g) + S2(9)
had 1 mole of H,S, 0.2 mole of Hy and 0.8 mole of S5 in a 2 litre
flask. The value of K, in mol L™ ! is
A. (A) 0.08
B.(B) 0.016

C.(C) 0.004

D. (D) 0.160

Answer: B

o Watch Video Solution

16. What is the unit of Kp for the reaction ?

CS,(9) + 4Hs(g) < CHy(g) + 2HS(g)

A. (A) atm


https://dl.doubtnut.com/l/_bEkJUlpmpM6t
https://dl.doubtnut.com/l/_95IASS7vr79u

B. (B) atm 2
C.(Q) atm?

D. (D) atm !

Answer: B

o Watch Video Solution

17. N, and H, are taken in 1:3 molar ratio in a closed vessel to attained
the following equilibrium, No(g) + 3Hs(g) < 2NHj3(g)

Find K, for reaction at total pressure of 2P if Py, at equilibriumis —:
3

1
A (A) —
W 3p2

4
3p?
4P?

B. (B)

D. (D) none

Answer: B

[ -


https://dl.doubtnut.com/l/_95IASS7vr79u
https://dl.doubtnut.com/l/_y4LkcuZIICjn

O Watch Video Solution J

18. The equilibrium constant, Kp for the reaction

250,(g) + O2(g) < 250s(9)
is 44.0atm ~'at1000K. What would be the partial pressure of O, if at
equilibrium the amound of SO, and SOj is the same?

A. (A) 16.0atm

B. (B) 0.023atm

C.(C) latm

D. (D) 0.75atm

Answer: B

o Watch Video Solution

19. For the reaction A,(g) + 2By < 2C5(g) the partial pressure of

A, and Bj at equilibrium are 0.80 atm and 0.40 atm respectively.



https://dl.doubtnut.com/l/_y4LkcuZIICjn
https://dl.doubtnut.com/l/_84QM7NtBG8MD
https://dl.doubtnut.com/l/_X3KtTn8HFum8

The pressure of the system is 2.80 atm.
The equilibrium constant K, will be

A (A) 20

B.(B) 5.0

C.(C) 0.02

D. (D) 0.02

Answer: A

o Watch Video Solution

20. PCly; & PCl3 + Cly in the reversible reaction the moles of
PCl5. PCl3 and Cl, are a,b and c respectively and total pressure is P

then value of Kp will be

A. (A) E RT
a

b
(a+b+c).P
bc. P

“a(a+b+c)

B. (B)



https://dl.doubtnut.com/l/_X3KtTn8HFum8
https://dl.doubtnut.com/l/_9Ccxcb8Qyh7P

c

D.(D) ———.
(a+b+c¢)

Answer: B::C

o Watch Video Solution

21. At 1000 K, a sample of pure NO, gases decomposes as :
2NOy(g) < 2NO(9) + O2(9)
The equilibrium constant Kp is 156.25 atm .Analysis showns that the
partial pressure of O, is 0.25 atm at equilibrium .The parital pressure o f
NO, at equilibriumiis :

A. (A) 0.03

B.(B) 0.25

C.(C) 0.025

D. (D) 0.04

Answer: C

| o Watch Video Solution


https://dl.doubtnut.com/l/_9Ccxcb8Qyh7P
https://dl.doubtnut.com/l/_eGZ9c1laX1Mr

22. 10 It. box contain Oz and O, at equilibrium at 2000 KThe
AG* = —534.52kJ at 8 atm equilibrium pressure The following
equilibrium is present in the container

203(g) < 305(g).The partial pressure of O3 will be (In 10=2.3, R=8.3 |
mole 1K 1)

A.(A)8 x 1077

B.(B) 11.3 x 10~ " atm

C.(C)9.71 x 10~ % atm

D.(D)9.71 x 10~ % atm

Answer: B

o Watch Video Solution

23. At 527° C, the reaction given below hasK, = 4

NHiy(g) & 5No(g) + 3 Hao)


https://dl.doubtnut.com/l/_eGZ9c1laX1Mr
https://dl.doubtnut.com/l/_lzhDgPwV0w0B
https://dl.doubtnut.com/l/_xGIRUUg6sWrE

what is the Kp for the reaction ?

Ny(g) + 3Hy(g) < 2NHj3(g)

A. (A) 16 x (800R)?

o ()

C.(C)4 x 800R

D. (D) None of these

Answer: C

° Watch Video Solution

24, The value of K

» fot the reaction

2H,0(g) + 2Cly(g) & 4HCI(g) + O4(g) is 0.03 and at
427° C, when the partial pressure are expressed in atmosphere

then the value of K, for the same reaction is:

A (A)5.22 x 104

B.(B) 7.34 x 10~ *


https://dl.doubtnut.com/l/_xGIRUUg6sWrE
https://dl.doubtnut.com/l/_vvYXOdlIrIt0

C.(0)3.2x 1073

D.(D) 5.43 x 104

Answer: A

° Watch Video Solution

K
25.log Kp +log RT=0 is a relationship for the reaction :
C

B. (B) 2502 + 02 ~ 2503
COH,+1, < 2HI

D.(D) Ny, + 3Hy < 2NH;

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_vvYXOdlIrIt0
https://dl.doubtnut.com/l/_QRjJxamJisWN

26. For the following gases equilibrium, N2O4(g) < 2NO:(g) , K, is

found to be equal to K.. This is attained when:

A.(A0°C
B.(B) 273K
C.(O) 1K

D.(D) 12.19K

Answer: D

o Watch Video Solution

27. consider the following reversible gaseous reaction (at 298 K):
(A)N204 & 2NO0, (B) 250, + Oy & 2503

(Q2HI & Hy+ L(D)X +Y & 4Z

Kp

Highest and lowest value of will be shown by the equilibrium

C

A.(A)db


https://dl.doubtnut.com/l/_wlTa9qfvtH98
https://dl.doubtnut.com/l/_WcfEtf90AJCM

B.(B) a,c

C.(C) a,b

D. (D) b,c

Answer: A

° Watch Video Solution

28. 2 moles each of SO3, CO, SO5 and COs is taken in a 1L vessel. If Ko

for SO3 + CO < SO5 + CO4is 1/9 then:

A. (A) total no. of moles at equilibrium are less than 8
B.(B) n(S0;) + n(CO,) = 4
C.(Q) [n(S0O,) /n(CO)] < 1

D. (D) both (B) and (C).

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_WcfEtf90AJCM
https://dl.doubtnut.com/l/_9GxdEmA5w1Wx

29.1In a reaction mixture containing Hy, Ny and N Hj at partial pressure
of 2 atm, 1 atm and 3 atm respectively, the value of Kp at 725K is
4.28 x 10 °atm ~ % . In which direction the net reaction will go?
N2(g) + 3H,(g) < 2NH;(g)

A. (A) Forward

B. (B) Backward

C.(C) No net reaction

D. (D) Direction of reaction cannot be predicted

Answer: B

o Watch Video Solution

30. For the equilibrium

CHj;
|
CHg - CH2 - CH2 - CH3(g) ~ CH3 — lC' - CH3(g) equilibrium

H


https://dl.doubtnut.com/l/_9GxdEmA5w1Wx
https://dl.doubtnut.com/l/_IqGVcpj6yP0e
https://dl.doubtnut.com/l/_yBxLFzrBqn3Y

constant is found to be 1.732 at 298 K. Now if in a vessel at 298K, a
mixture of these two gases be taken as represented by the point P in the

figure, predict what will hapen

L.‘JJ‘ L

conc. of n-gutane

conc. of i50-blitdane

A. (A) Immediately, above equilibrium will be setup

B. (B) Above reaction will go in the forward direction till it attains

equilibrium.

C.(C) Above reaction will go in the backward direction till it attains

equilibrium


https://dl.doubtnut.com/l/_yBxLFzrBqn3Y

D. (D) Nothing can be said

Answer: C

° Watch Video Solution

31. The reaction quotient (Q) for the reaction,

[NH;]*

N2(g) + 3Ha(g) < 2NHs(g) is given by Q = ————
[N:][H]

The reaction

will proceed towards rigt side, if

A (A)Q = K.
B.(B) Q < K.
C.OQ > K.

D.(D)A =0

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_yBxLFzrBqn3Y
https://dl.doubtnut.com/l/_77mjQU8dMInK
https://dl.doubtnut.com/l/_dc3qnJ7Sb7fE

32. For the reaction : 2A + B & 3C at 298K, K. = 49

A 3L vessel contains 2,1 and 3 molesof A, B and C respectively.

The reaction at the same temperature

A. (A) must proceed in forward direction

B. (B) must proceed in backward direction

C. (C) must be equilibrium

D. (D) can not be predicted

Answer: A

o Watch Video Solution

33. When two reactants A and B are mixed to give products C and D, the

reaction quotient Q at the initial stages of the reaction

A. (A) is zero

B. (B) decrease with time


https://dl.doubtnut.com/l/_dc3qnJ7Sb7fE
https://dl.doubtnut.com/l/_AYKTfFSAqzUf

C.(C) is independent of time

D. (D) increases with time

Answer: D

° Watch Video Solution

34. At a certain temperature , the following reactions have the
equilibrium constants as shown below:

S(s) + Oy(g) & S0,(g), K, = 5 x 10°

25(s) + 305(g) < 2504(9), K, = 10%°

what is the equilibrium constant K .for the reaction at tahea same
temperature?

250,(g) + O1(g) < 250s(9)

A.2.5 x 1076
B.4 x 10?3

C.4x10 "


https://dl.doubtnut.com/l/_AYKTfFSAqzUf
https://dl.doubtnut.com/l/_EDHYTJqHBo3o

D. None of these

Answer: C

° Watch Video Solution

35. The equilibrium constant of the reaction
S0,(g) + 1/205(g) < SO5(g) is 4 x 10 %atm /2. The equilibrium
constant of the reaction
2505(g) < 250,(g) + O2(g) would be:

A. 250atm

B.4 x 10%atm

C.0.25 x 10%atm

D.6.25 x 10%atm

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_EDHYTJqHBo3o
https://dl.doubtnut.com/l/_Ewk3caeWiJyh

36. Equilibrium constant for the reactions,

2NO + Oy & 2NOsisK,,,

N02 + 502 = 503 + NOiSL02 and

2503 & 250, + O,isK,, then correct reaction is:
A Ko, = Ko, X Kc(2)
B-K03 X KC’1 X Ké2 =1
C. K03 X KC1 X K02 =1

D. K¢, X Kg,l x Kgy—1

Answer: B

o Watch Video Solution

37.For a container contining A(g), B(g), C(g)&D(g) with rigid walls, an
experiment is carried upon. This experiment involves increase in
temperature of container in stepsof 1° C and system is allowed to attain

equilibrium, followed by calculation of K &K, at each step, where


https://dl.doubtnut.com/l/_iRzPKV6xT6aq
https://dl.doubtnut.com/l/_FGzuYlZZjYHr

K&K, are equilibrium constants for reaction (1) & (2) respectively.
A(g) +2B(g) < C(g) + D(g) (1)
C(g) + D(9) < A(g) +2B(g) --(2)

Select the graph showing correct relationship-

f
<
® |

A K,—
A
l
Kl

(B)
B. K,—

Answer: C

[ &


https://dl.doubtnut.com/l/_FGzuYlZZjYHr

| ¥ Watch Video Solution J

38. The equilibrium constant for N2(g) + O2(g) < 2NOisK;
1 1
and that for NO(g) = §N2(g) + 502(9) is Ko. Kiand K>

will be related as

1 2
A.Kl — ?
2

1 2
CKy=|—
K
D. K> = K}
Answer: A

° Watch Video Solution

39. When alcohol (C2H5OH(l))and acetic acid(CH3COOH(l)) are

mixed together in equimolar ratio at 27°C, 33 % of each is converted


https://dl.doubtnut.com/l/_FGzuYlZZjYHr
https://dl.doubtnut.com/l/_sqbGZ2LJ0Ptq
https://dl.doubtnut.com/l/_ZKutjg90wHYl

into ester. Then the K. for the equilibrium
A4
B.1/4
C.9

D.1/9

Answer: B

o Watch Video Solution

40. One litre of 2 M acetic acid and one litre of 3 M ethyl alcohol are
mixed to form ester according to the given equation:
CH3;COOH + CyHsOH < CH3;COOCyH5 + H50 |If each solution is
diluted by adding equal volume (1 litre) of water by how many times the

initial forward rate has changed?

A. 4 times


https://dl.doubtnut.com/l/_ZKutjg90wHYl
https://dl.doubtnut.com/l/_3JM8StoW879Q

B. 2 times

C.0.5 times

D. 0.25 times

Answer: D

o Watch Video Solution

41. When a — D glucose is dissolved in water, it undergoes a partial
converion to 8 — D glucose to exhibit mutarotation. This conversion
stops when 63.6 % of glucose is in 8 form. Assuming that equilibrium
has been attained, calculate K, for mutarotation.

A.1.252

B. 1.747

C.2.623

D.1.521


https://dl.doubtnut.com/l/_3JM8StoW879Q
https://dl.doubtnut.com/l/_uUZngAoMobdd

Answer: B

° Watch Video Solution

42. For the dissociation reaction NyOy(g) < 2NOs(g), the degree of

dissociation (a)interms of K, and total equilibrium pressure P is:

4P + Kp
Aca =, ——
\/ Kp
Kp
Ba=, ———
4P + Kp
Kp
Ca= E

D. None of these

Answer: B

o Watch Video Solution

43.The degree of dissociation of SO3 is a at equilibrium pressure P,.

Kp for 2503(g) < 250:(g) + O2(g)is


https://dl.doubtnut.com/l/_uUZngAoMobdd
https://dl.doubtnut.com/l/_JXAHbI1mQ2QM
https://dl.doubtnut.com/l/_EQbw6n7dqRtc

A :(Poag) /2(1 — a)3]

B. :(Poa?’) /(2+a)(1— a)2]

C. :(P0a2) /2(1 — 04)2]

D. None of these

Answer: B

o Watch Video Solution

44.n the dissociation of NyO4 into NO,, (1 + «) values with the vapour
densities ratio (7) is given by: [@ degree of dissociation, D-vapour

density before dissociation, d-vapour density after dissociation]


https://dl.doubtnut.com/l/_EQbw6n7dqRtc
https://dl.doubtnut.com/l/_wRjoDUosb0pS

. i \
(Bj PN
2
B. ¢
My
B AN
€ T~
— E)_::-a-
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(1+r:f;§
{5}
S —
D o
Answer: A

° Watch Video Solution

45. NoO4 — 2NO9

: .. D .
In the above equation, a varies with i according to:


https://dl.doubtnut.com/l/_wRjoDUosb0pS
https://dl.doubtnut.com/l/_7zWfABpCAeHi

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_7zWfABpCAeHi

46. For the reaction N,O, < 2NO,(g), if percentage dissociation of
N5Oy4 are 20%, 45%, 65%, 80% then the sequence of observed vapour
densities wil be :

A.dyy > dys > dgs > dg

B.dgy > dgz > dys > doy

C.dyy = dy5 = dgs = dy

D.dy = dy5 > dgs = dgo

Answer: A

o Watch Video Solution

47. At a certain temperature T', a compound ABy(g) dissociates as
2AB4(g) < As(g) + 4Bs(9g)
with a degree of dissociation a, which compared to unity. The expressio

of Kp in terms of a and total pressure P is:


https://dl.doubtnut.com/l/_bw0YNT4QMwjC
https://dl.doubtnut.com/l/_Liw0clTFa8sp

A 8P3z°

B. 256 P> x°

C.4Px?

D. None of these

Answer: A

o Watch Video Solution

48. The degree of dissociation of PCl5(g) for the equilibrium

PCl5(g) < PCl3(g) + Cls(g) is approximately releated to the pressure

at equilibrium (P) by the relation [a < < 1]

Aax P

1
B.ao x ——

JP
1

C.CL’O(E

1
D.aocﬁ


https://dl.doubtnut.com/l/_Liw0clTFa8sp
https://dl.doubtnut.com/l/_zyguGOmG28u4

Answer: B

° Watch Video Solution

49. At 727° C and 1.2atm of total equilibrium pressure, SOj3 is partially
dissociated into SO, and O, as:

1
SO03(g) < SO,(g) + 502(9)

The density of equilibrium mixture is 0.9g / L. The degree of dissociation
is:, [UseR = 0.08atmLmol_1K_1]

A1/3

B.2/3

c.1/4

D.1/5

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_zyguGOmG28u4
https://dl.doubtnut.com/l/_OHklnmDQ9Las
https://dl.doubtnut.com/l/_bZ7WtG5YPiXR

50. Consider the following hypothetical equilibrium
2B(g) < Ba(9)
If d is observed vapour density and D is theoretical vapour density, then

degree of association («a) will be

o (25

B.o — 2D —d
T D
C.oz:2—2
d
2D
D.a =
D —d
Answer: C

° Watch Video Solution

51. The vapour density of fully dissociated NH4Cl would be

A. Slightly less than half of that of ammonium chloride.

B. Half of that of ammonium chloride.



https://dl.doubtnut.com/l/_bZ7WtG5YPiXR
https://dl.doubtnut.com/l/_Igvzvf4mn95l

C. Double that of ammonium chloride

D. Determined by the amount of solid ammonium chloride used in the

experment.

Answer: B

o Watch Video Solution

52. The degree of dissociation is 0.5at800K and 2 atm for the gaseous
reaction
PCl5 = PClg + Cl2
Assuming ideal behaviour of all the gases.
Calculate the density of equilibrium mixture at 800K and2 atm.
A.4.232g /L
B.6.4g/L

C.84g/L

D.2.2g/L


https://dl.doubtnut.com/l/_Igvzvf4mn95l
https://dl.doubtnut.com/l/_6iqctw8XygRk

Answer: A

° Watch Video Solution

1
53.50;3(g) < SO(g) + 502(9)
If observed vapour density of mixture at equilibrium is 35 then find out
value of a
A.0.28
B.0.38

C.0.48

D.0.58

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_6iqctw8XygRk
https://dl.doubtnut.com/l/_Hjnowe89eTbQ

54. What is the minimum mass of CaCOjs(s), below which it decomposes
completely, required to establish equilibrium in a 6.50 litre container for
the reaction : [K° = 0.05 mole/litre]
CaCOs3(s) < CaO(s) + CO,(g)

A.32.5¢g

B. 24.6g

C.40.9¢g

D. 8.0g

Answer: A

o Watch Video Solution

55. If 50% of C'O, converts to CO at the following equilibrium:
1 1
5C(s) + 5C04(g) & CO(g)

and the equilibrium pressure is 12 atm. Calculate Kp.


https://dl.doubtnut.com/l/_dm59Ytp1a27T
https://dl.doubtnut.com/l/_uiMB0Ah50z85

A. 12atm

B. 16atm

C. 20atm

D. 24atm

Answer: B

o Watch Video Solution

56. Solid ammonium carbamate dissociate to give ammonia and carbon
dioxide as follows
NH,COONH,(s) < 2NH;3(g) + CO;(g)

which of the following graph correctly represents the equilibrium.


https://dl.doubtnut.com/l/_uiMB0Ah50z85
https://dl.doubtnut.com/l/_35u3bnXxLIhR
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Answer: C

o Watch Video Solution

57. For NH,HS(s) < NH;(g) + HyS(g) reaction started only with

NH,HS(s), the observed pressure for reaction mixture in equilibrium is


https://dl.doubtnut.com/l/_35u3bnXxLIhR
https://dl.doubtnut.com/l/_9CaGZvMciqMR

1.2 atm at 106° C. What is the value of Kp for the reaction?

A. 1.44atm?
B. 0.36atm?>
C.0.16atm?>

D. 3.6atm?

Answer: B

o Watch Video Solution

58. Consider the decomposition of solid NH4HS in a flask containing
NHj3(g) at a pressure of 2 atm. What will be the partial pressure of
NH;3(g)andH,S(g) after the equilibrium has been attained?

Kp for the reaction is 3.

A. PNH3 = 4atm, PH2S = 2 atm
B. Py, = 1.732atm, Pp,s = 1.732 atm

C. PNH3 = 3&13111, PH28 = 1 atm


https://dl.doubtnut.com/l/_9CaGZvMciqMR
https://dl.doubtnut.com/l/_c457a704zldE

D. Pyp, = latm, Pg,s = 1 atm

Answer: C

° Watch Video Solution

59. What is the relative humidity of air at 1 bar pressure and 313K
temperature if partial pressure of water is 19.355 mmHg. For any data use

the table given below:

T ; o
(in mmHg) |V.P.of H,0 252 318 42.2 55.3 71.9 §2.5
T

{in K) Iremp. 298 303 308 313 3184 323!

A.35%

B. 25 %

C.75%

D.5%

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_c457a704zldE
https://dl.doubtnut.com/l/_BsrUwWG8VkJm

60. For the equilibrium
CuSO4 x 5H20(S) & CuS04 x 3H20(8) + ZHQO(g)
K, = 2.25 x 10~ *atm? and vapour pressure of water is 22.8 torr at 298
K. CuSOy4 . 5H20(s) is efflorescent (i.e, losses water) when relative
humidity is :

A.less than 33.3 %

B. less than 50 %

C. less than 66.6 %

D. above 66.6 %

Answer: B

o Watch Video Solution

61. (a)

CuS04.5H20(s) < CuS04.3H20(s) + 2H20(g) K, = 4 x 10 *atm?


https://dl.doubtnut.com/l/_BsrUwWG8VkJm
https://dl.doubtnut.com/l/_GJyX2fwtKHsr
https://dl.doubtnut.com/l/_YVXgT2Vi2lPI

(b)
NayS0,.10H,0(s) < NaySO,.5H,0(s) + 5H,0(g) K, = 2.43 x 10 ®ats
(c)
NCLQSQO3.5H20(S) =+ Na2S2O3.2H20(3) + 3H20(g)Kp = 6.4 X 10_5at’n
What is order of vapour pressure and relative humidity respectively.
Ac>b>aVP
c<b<aR.H.
B.c <b< aVP
c>b>aR. H.
C.a>c>bVP
a>c>bR. H.

D.a >c > bVP.

a<c<bR. H.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_YVXgT2Vi2lPI
https://dl.doubtnut.com/l/_OnZ80sKmTTSf

62. For the equilibrium
K, = 2.25 x 10 %atm?® and vapour pressure of water s

22.8Torr at298K.

CuS04.5H50(s) is efforescent (i.e, loses water) when relative humidity
is:

A.74.46%

B. 78.46 %

C.67.85 %

D.67.85 %

Answer: C

o Watch Video Solution

63.

CuS0,.5H,0(s) & CuSO,. 3H,0(s) + 2H,0(g), K, = 4 x 10~ “atm?


https://dl.doubtnut.com/l/_OnZ80sKmTTSf
https://dl.doubtnut.com/l/_ztG1rdfHmKLl

If the vapour pressure of water is 38 toor then percentage of relatative

humidity is :(Assume all data at constant temperture)

A. > 15.2mm

B. > 15.2mm

C. <15.2mm

D. = 15.2mm

Answer: B

o Watch Video Solution

64.The correct relationship between free energy change in a reaction and

the corresponding equilibrium constant, K. is

A. —AG° = RTinK

B.AG = RTInK

C.—AG = RTInK


https://dl.doubtnut.com/l/_ztG1rdfHmKLl
https://dl.doubtnut.com/l/_5MXrkTnAsXqN

D.AG° = RTInK

Answer: A

° Watch Video Solution

65. For the reaction, Hy(g) + L(g9) < 2HI(g), K. = 66.9 at 350°C

and K2 = 50.0 at 448° C. The reaction has

A.AH = + ve
B.AH = — ve
C.AH = zero

D. A Hsign can not be determined

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_5MXrkTnAsXqN
https://dl.doubtnut.com/l/_bn8MSpz1ZHGJ

66. The equilibrium constants for the reaction Bry < 2Br

at 500 K and 700 K are 1 x 10 7% and 1 x 105 respectively. The reaction
is:

A. Endothermic

B. Exothermic

C. Fast

D. Slow

Answer: A

o Watch Video Solution

67. An exothermic reaction is represented by the graph :

1T



https://dl.doubtnut.com/l/_IMByOPKQ8ZU5
https://dl.doubtnut.com/l/_gNxTESpXKjjw
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D. None of these

Answer: C

° Watch Video Solution

68. An endothermic reaction is represented by the graph

>
v

InkKnp

(A)
—


https://dl.doubtnut.com/l/_gNxTESpXKjjw
https://dl.doubtnut.com/l/_aULI7pglWFB9

(8) \
B. v g
) ~ t
C. uT

D. None of these

Answer: B

° Watch Video Solution

69. The value of AG® for a reaction in aqueous phase having K, = 1,

would be :

C. = +RT


https://dl.doubtnut.com/l/_aULI7pglWFB9
https://dl.doubtnut.com/l/_KHXMBJTlQV4R

Answer: C

° Watch Video Solution

70. The effect of temperature on equilibrium constant is expressed as

(T > T1)
logK, / K “AH L 1] endothermic, false statement i
= — — — |.Foren rmic, ment Is
ogK, /K4 5303 | T, T or endothermic, false state
1 1 ..
A | — — — | = positive
T, Ty

B. AH = positive

C.logK, > logK;

D. Ky > K,

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_KHXMBJTlQV4R
https://dl.doubtnut.com/l/_sD5wkvkbLSxa
https://dl.doubtnut.com/l/_XobdcQ7ghPVf

71. For the reaction
CO(g) + HyO(g) < COs(g) + Hs(g)
at a given temperature, the equilibrium amount of CO,(g) can be
increased by
A. adding a suitable catalyst
B. adding an inert gas

C.decreasing the volume of container

D. increasing the amount of CO(g)

Answer: D

o Watch Video Solution

72. Given the following reaction at equilibrium
Ns(g) + 3H5(g) < 2NHj3(g). Some inert gas at constant pressure is

added to the system. Predict the following facts:

A.More NHj(g) is produced


https://dl.doubtnut.com/l/_XobdcQ7ghPVf
https://dl.doubtnut.com/l/_fBxoPn1pQ1XU

B. Less NHj3(g) is produced
C. No affect on the equilibrium

D. Kp of the reaction is decreased

Answer: B

o Watch Video Solution

73. The equilibrium SO,Cly(g) < SO5(g) + Cly(g) is attained at 25°C
in a closed container and an inert gas, helium, is introduced. Which of the
following statement is / are correct?

A. Concentrations of SO,, CI,andSO,C1, are changed

B. NO effect on equilibrium

C. Concentraions of SO, is reduced

D. K, of reaction is increasing

Answer: B

[ - 1


https://dl.doubtnut.com/l/_fBxoPn1pQ1XU
https://dl.doubtnut.com/l/_URt7zj8K0M0X

| @ Watch Video Solution J

74. Densities of diamond and graphite are ﬂ and ﬁ
mL mL
C (diamond) equilibrium C (graphite)
kJ

mole

Favourable conditions for formation of diamond are:

A. high pressure and low temperature

B. low pressure and high temperature

C. high pressure and high temperature

D. low pressure and low temperature

Answer: C

o Watch Video Solution

75. Introduction of inert gas (at the same temperature) will affect the

equilibrium if :


https://dl.doubtnut.com/l/_URt7zj8K0M0X
https://dl.doubtnut.com/l/_w9VoZNgw2Jc7
https://dl.doubtnut.com/l/_rmNQKan8ij8U

A. volume is constant and Ang/z/O
B. pressure is constant and An,_="0
C.volume is constant and An, = 0

D. pressure is constant and Deltan (g)=0

Answer: B

o Watch Video Solution

76. The equilibrium SO,Cly(g) < SO5(g) + Cly(g) is attained at 25°C
in a closed container and an inert gas, helium, is introduced. Which of the
following statement is / are correct?

A LILII

B. ILILIV

C. LIV

D. None


https://dl.doubtnut.com/l/_rmNQKan8ij8U
https://dl.doubtnut.com/l/_DuMNKBHBsv7z

Answer: D

° Watch Video Solution

77. An equilibrium mixture in a vessel of capacity 100 litre contain
1mol N5.2molOsand3mol NO. Number of moles of O, to be added so
that at new equilibrium the conc. Of NO is found to be 0.04 mol//It.

A.(101/18)

B.(101/9)

C.(202/9)

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_DuMNKBHBsv7z
https://dl.doubtnut.com/l/_PK6djgK56JI9

78. For an equilibrium H>O(s) < H,0O(l), which of the following
statements is ture ?

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 increased

D.The degree of advancement of the reaction do not depend on

pressure.

Answer: B

o Watch Video Solution

79. A reaction in equilibrium is respresnt by the following equation
2A(5) +3B(y) < 3C(4) + D(y) + Oz(g) if the pressure on the

system is reduced to half of its original value

A. The amount of C "and D decreases


https://dl.doubtnut.com/l/_I7e7BSBUnOEU
https://dl.doubtnut.com/l/_bdEnAFxqF0FM

B. The amounts of C "and" D increases

C. Decreasing the volume of the container

D. Increasing remain constant

Answer: B

o Watch Video Solution

80. For the reaction
CO(g) + HyO(g) < COy(g) + Hs(9)
at a given temperature, the equilibrium amount of COy(g) can be
increased by
A. Adding a suitable catalyst
B. Adding an inert gas

C. Decreasing the volume of the container

D. Increasing the amount CO(g)


https://dl.doubtnut.com/l/_bdEnAFxqF0FM
https://dl.doubtnut.com/l/_Vqh017iXcdKh

Answer: C

o Watch Video Solution

81. The two equilibrium AB < A" + B~ and AB+ B~ & AB, are

simultaneously maintained in a solutio with equilibrium constant

K, and K, respectively. The ratio of [Aﬂ to [AB{} in the solution is
A. directly proportional to the concentration of B’ (agq. ).

B. inversely proportional to the concentration of B'(agq. ).

C. directly proportional to the square of the concentration of B’(ag. )

D.inversely proportional to the square of the concentration of

B’(aq.).

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Vqh017iXcdKh
https://dl.doubtnut.com/l/_ljwy6X8chhiM

82. In the preceeding problem, if[A"]and[AB, |are y and =
respectively, under equilibrium produced by adding the substance AB to

K
the solvents, then flis equal to

Answer: A

o Watch Video Solution

8. The following two reactions:
i. PCls(g) < PCls(g) + Cly(g)
(i) COCly(g) = CO(g) + Cla(9)

are simultaneously in equilibrium in a container at constant volume. A


https://dl.doubtnut.com/l/_JQhXB767YzvP
https://dl.doubtnut.com/l/_iWm0yvkHAEKU

few moles of CO(g) are later introduced into the vessel. After some time,

the new equilibrium concentration of

A. PCI; will remain unchanged
B. C'I; will be greater
C. PC1I; will become less

D. PCI; will become greater

Answer: C

o Watch Video Solution

84.C(s) + CO2(g) & 2CO(9)K, = latm
CaCOs(s) < CaO(s) + COy(s)K, = 4 x 102
Solid

C, CaOandCaCOsare mixed and allowed to attain equilibrium. Calculate :

A. 0.4atm


https://dl.doubtnut.com/l/_iWm0yvkHAEKU
https://dl.doubtnut.com/l/_asw0BFpRuPPm

B.0.2 atm

C.8 atm

D.0.01 atm

Answer: B

o Watch Video Solution

....................

..............

.......

......

Na,SO,10H,0  Na,SO,.5H,0

(excess) (excess)
85.

Nay,S0,.10H,0(s) < NayS0,4.5H,0(9)Kp = 2.43 x 10 atm”(5)

incorrect statement is-

A.CaClI,(s) acts as drying agent under given condition.


https://dl.doubtnut.com/l/_asw0BFpRuPPm
https://dl.doubtnut.com/l/_DLNNIiog0cRQ

B. CaCl;(s) acts as hydroscopic substance given condition.
C. CaCI,6 H,0(s) acts as efflorescent substance.

D. Mass of CaC1,.6H50(s) increases dueto some reaction.

Answer: C

o Watch Video Solution

86. A(s) < B(g) + C(9)K,, = 36atm?
E(s) & B(g) + D(g)K,, = 64atm?
Both solids A& E were taken in a container of constant volume at a give
temperature. Total pressure in the container after equilibrium is
A. 6 atm
B.5 atn

C.10 atm

D. 20 atm


https://dl.doubtnut.com/l/_DLNNIiog0cRQ
https://dl.doubtnut.com/l/_oan1A78gExrC

Answer: D

o Watch Video Solution

87.1n a closed container following equilibrium will be attained-
A(s) + B(g) < AB(g)
B(g) + C(g) < BC(9g)
On adding He gas (inert) to the above system at constant pressure &
temperature
A. Amount of AB(g) will be increased surely
B. Amount of B(g) will be decreased surely

C. Amount of C(g) will be decreased surely.

D. Amount of BC(g) will be decreased surely.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_oan1A78gExrC
https://dl.doubtnut.com/l/_L6EgsvgwYzSG

Exercise-2 (Part-1)

1.  The equilibrium  constant (K,) for the  reaction
PCli5(g) < PCl3(g) + Cls(g) is 16. If the volume of the container is
reduced to one half its original volume, the value of K, for the reaction

at the same temperature will be

A. 32
B. 64
C.16

D.4

Answer: C

° Watch Video Solution

2. If Ky, Ky, K3 are equilibrium constant for formation of

AD, AD,, AD; respectively as follows


https://dl.doubtnut.com/l/_NzzysxKaZ7lB
https://dl.doubtnut.com/l/_dD3kkCKbrrWu

A+ D << D,AD+ D < ADy, ADy + D < AD;. Then equilibrium
constant 'K 'forA + 3D < ADs is related as

AK +Ky+ K3 =K

B.log K| + log K, + log K53 = log K

C.K1+K2 :K3+K

D.log K| + log Ky = log K5 + log K

Answer: B

o Watch Video Solution

3. In the reaction, Ny + Oy < 2NQO, the moles//litre of Ny, OyandNO
respectively 0.25,0.05and1.0 equilibrium, the initial concentration of
NsandO» will respectively be:

A.0.75mol//litre, 0.55mole//litre

B. 0.50mole//litre.0.75mole/ /litre

C. 0.25mole//litre, 0.50mole//litre


https://dl.doubtnut.com/l/_dD3kkCKbrrWu
https://dl.doubtnut.com/l/_tl3hnmyJ4hOm

D. 0.25mole//litre, 1.0mole//litre

Answer: B

° Watch Video Solution

4. The reaction, PCI; < PCI; + C1I, is started in a five litre container
by taking one mole of PCI;. If 0.3 mol PCI; is there at equilibrium,

concentration of PCI3and K, will respectively be:

49
A.0.14, -

B.0.12, —
0 ’ 100

C.0.07 23
©7 100

49

D. 20, ﬁ

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_tl3hnmyJ4hOm
https://dl.doubtnut.com/l/_k8AwfrVv6sxY
https://dl.doubtnut.com/l/_FD7WyspAsntM

5. a moles of PCI;, undergoes, thermal dissociation as:
PCI(5) & PCI; + CI,, the mole of PCI; equilibrium is 0.25 and the
total pressure is 2.0 atmosphere. The partial pressure of CI, at
equilibrium is:

A. 2.5

B.1.0

C.0.5

D. None

Answer: C

o Watch Video Solution

6. For the following gases equilibrium, N2Oy(g) & 2NOs(g) , K, is

found to be equal to K. This is attained when:

A.80°C

B.273K


https://dl.doubtnut.com/l/_FD7WyspAsntM
https://dl.doubtnut.com/l/_RWc3MPvAuWJc

C.10.5K

D.12.19K

Answer: D

o Watch Video Solution

7. Sulphide ions in alkaline solution react with solid sulphur to form
polyvalent sulphide ions. The equilibrium constant for the formation of
S2~ and S;~ from S and S?~ ions is 1.7 and 5.3 respectively. Calculate
equilibrium constant for the formation of S??_ from 522_ and S.

All

B.12

C.132

D. None of these

Answer: A



https://dl.doubtnut.com/l/_RWc3MPvAuWJc
https://dl.doubtnut.com/l/_yA5YeVPlFRhp
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8. For which of the reaction, the ratio 2 is maximum and minimum
C

respectively.

(a) X(g) & 2Y(g) (b) 2X(g) & Y(g)

(c) X(g) < 2Y(g) + Z(g) (d) X(s) < Y(g)
A.cb
B.ab
C.cd

D.a,c

Answer: A

o Watch Video Solution

9. If for

24,B(g) < 2A5(g9) + B2(9), Kp = TOTAL PRESSURE(at equilibrium)


https://dl.doubtnut.com/l/_yA5YeVPlFRhp
https://dl.doubtnut.com/l/_uRAk0QB9PuYx
https://dl.doubtnut.com/l/_EzwdvtYepvqY

and starting the dissociation from" 4 "mol of" A (2)B’ then:

A. degree of dissociation of A, Bwill be(2/3)

B. total no. of moles at equilibrium will be (14 /3).

C. at equilibrium the no. of moles of A, B are no equal to the no. of
moles of B,

D. at equilibrium the no. of moles of A,B are equal to the no. of

moles of A,

Answer: A

° Watch Video Solution

10. Ammonia gas at 15 atm is introduced in a rigid vessel at 300 K. At
equilibrium the total pressure of the vessel is found to be 40.11 atm at

300° C.The degree of dissociation of NHj3 will be :

A.0.6


https://dl.doubtnut.com/l/_EzwdvtYepvqY
https://dl.doubtnut.com/l/_87XEJMe6bvhg

B.0.4

C. Unpredictable

D. None of these

Answer: B

o Watch Video Solution

1. Attainment of the equilibrium A(g) < 2C(g) + B(g)gave the
following graph . Find the correct option

( % dissociation = Frationdissoiatedzx100)

Concentration
(mOle/litre) TG SRR

2.

t=5sec time —>


https://dl.doubtnut.com/l/_87XEJMe6bvhg
https://dl.doubtnut.com/l/_8bd6UchxWUEB

A. At

— Bsec equilibrium has been reached andKp = 128(mol/ /litre)?

B. At

t = 5sec equilibrium has been reached and % dissociation of Ais60 %
C. At

t = 5sec equilibrium has been reached and % dissociation of Ais40 %

D. None of these

Answer: C

o Watch Video Solution

12.
A10Lcontainer at300K containsCOsgas at pressure of0.2atm and excesssc
CaO ("neglect the volume of solid" Ca0)

. Thevolumeofconta € erisnowdecreasedbymov € gthemovab < s — n


https://dl.doubtnut.com/l/_8bd6UchxWUEB
https://dl.doubtnut.com/l/_jzS90ToaldwR

CO (2)aa € sits max ipumualuegivent”CaCO (3)(s)hArrCaO(s)+CO (2)(g)

K (P)=0.800 "atm"

A.5L

B. 2.5L

C.1L

D. The information is insufficient.

Answer: B

o Watch Video Solution

13. Two solid AandB are present in two different container having same
volume and same temperature following equilibrium are established:

In container (1)A(s) < D(g) + C(g)Pr = 40atm at equilibrium

In container (2)B(s) < E(g) + F(g)Pr = 60atm at equilibrium

If excess of AandB are added to a third container having double the
volume and at same temperature then, the total pressure of this

container at equilibrium is:


https://dl.doubtnut.com/l/_jzS90ToaldwR
https://dl.doubtnut.com/l/_2A5NqRJdex9Y

A. 50 atm

B. 100 atm’

C. 200 atm

D. 70 atm

Answer: B

o Watch Video Solution

14. To the system,

LaCls(s) + HyO(g) < LaClO(s) + 2HCL(g) — Heat  already at
equilibrium, more water vapour is added without altering temperature or
volume of the system. When equilibrium is re-established, the pressure of
water vapour is doubled. The pressure of HCI present in the system

increases by a factor of

A 2


https://dl.doubtnut.com/l/_2A5NqRJdex9Y
https://dl.doubtnut.com/l/_4f33REpoNBc8

C./3

D. /5

Answer: B

o Watch Video Solution

15. Some quantity of water is contained in a container as shown in figure.
As neon is added to this system at constant pressure, the amount of

liquid water in the vessel

Vapour —»>

Water —»

A. Increases

B. decreases


https://dl.doubtnut.com/l/_4f33REpoNBc8
https://dl.doubtnut.com/l/_rDMzfGioxJ97

C.remains same

D. changes unpredictably

Answer: B

o Watch Video Solution

16. The equilibrium constant for,
2H,S5(9) < 2H3(g) + S5(9)is0.0118at1300K  while the heat of
dissociation is 597.4KJ. The standard equilibrium constant of the
reaction at 1200K is:

A.1.180 x 10~*

B.11.80

C.118.0

D. cannot be calculated from given data

Answer: A



https://dl.doubtnut.com/l/_rDMzfGioxJ97
https://dl.doubtnut.com/l/_exS08Z7lBRAC
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17. For reaction, assuming large volume of water.
H,0(l) & H,0O(g), at temp. TK
Choose correct options:
A. On introduction of an inert gas at constant temperature pressure
in the container remins same at equilibrium.
B. For this system % relative humidity always remains 100 % at
constant temperature at equilibrium
C.If steam at temperature 27" is passed into given system. After
equilibrium is attained relative humidity changes.
D.This is a special case of equilibrium where pressure of H,O(g)

remains same always due to unique structural feature of H5O.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_exS08Z7lBRAC
https://dl.doubtnut.com/l/_Nob7iTg1OwmC

..............

.......

-------

Na,SO,10H,0  Na,S0,.5H,0

(excess) (excess)
18.

NayS504.10H,0(s) < NaySO4.5H,0(g)Kp = 2.43 x 10°°  atm\(5)
incorrect statement is-
A. If partial pressure of H,O in container is 3.5 x 102 atm amount
of Nay50,4.5H50 decreases.
B.If Pg,O = 2.5 X 102 atm then amount of NayS0,.5H,0 should
increases.
C.If Pg,0 = 3 x 10~ 2 atm then both side does not get altered.
D.If Na3SO4.5H50 is completely removed then partial pressure of

H,0 increases at equilibrium.


https://dl.doubtnut.com/l/_lpPo0KEQCkAu

Answer: D

° Watch Video Solution

19. For equilibrium
ZnS04.TH,0(s) < ZnS04.2H,0(s) + 5H,0(g9)Kp = 56.25 x 10~ Yatm
and vapour pressure of water is 22.8 torr at 298K. ZnSO,.TH,O(s) is
efflorescent (lose water) when relative humidity is [5\/56.25 = 2.23}

A. less than 70.620 %

B. less then 74.60 %

C. Above than 74.60 %

D. Above 70.60%'

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_lpPo0KEQCkAu
https://dl.doubtnut.com/l/_muNnbld2wwOb

20. In the Haber process for the industrial manufacturing of ammonia
involving the reaction, Ny(g) + 3Hs(g9) < 2NH3(g) at 200 atm
pressure in the presence of a catalyst, a temperature of about 500° C'is
used. This considered as optimum temperature for the process because:

A.yield is maximum at this temperature

B. catalyst is active only at this temperature

C.energy needed for the reaction is easily obtained at this

temperature

D. rate of the catalytic reaction is fast enough while the yield is also

appreciable for this exothermic reaction at this temperature.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_WuWDvSrkG9Sp

21. Addition of water to which of the following equilibria causes it to shift

in the backward direction?

A.CH3NH,s(aq) + H,O(l) & CH3NH;3(aq) + OH ~ (aq)
B.CH; + 02(9) < CO5 + HyO

C. HCN(aq) + H,0O(l) & H30" (aq) + CN ~ (aq)

(Cr(dien),]’ " (aq) + 3H,0(1) + 3CI ~(ag) < [Cr(H,0),CIs)(aq)

Answer: B

o Watch Video Solution

22. Consider the reactions

(i) PCls(g) < PCls(g) + Cly(9g)
(11) N2Oy4(g) < 2NO4(g)

The addition of an inert gas at constant volume


https://dl.doubtnut.com/l/_CZAyzwH9wXeM
https://dl.doubtnut.com/l/_Ihibr0meWXwX

A. will increase the dissociation of PCl5 as well as N5Oy4

B. will reduce the dissociation of PCl5 aswell as N,O4

C. will increase the dissociation of PCl; and step up the formation of

NO,

D. will not disturb the equilibrium of the reactions

Answer: D

o Watch Video Solution

23.Solid AandB are taken in a closed container at a certain temperature.
These two solids decompose are following equilibria are established
simultaneously

A(s) & X(g9) + Y (9)Kp,=250atm

B(s) & Y(g) + Z(9)Kp,-+

If the total pressure developed over the solid mixture is 50atm. Then the

value of Kp for the 2™ reaction


https://dl.doubtnut.com/l/_Ihibr0meWXwX
https://dl.doubtnut.com/l/_5BGZArdpgY4y

A. 375

B. 625

C. 225

D. 250

Answer: A

o Watch Video Solution

24.For a system at equilibrium some changes are made which is reported
by a graph (shown below). Changes has been made at constant

temperature.


https://dl.doubtnut.com/l/_5BGZArdpgY4y
https://dl.doubtnut.com/l/_MewZTXuTy5rt
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i -
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C. time(s) —>
T L
(D) Pressure
. Ploen gos
D. u'r;1e(s)—>
Answer: B



https://dl.doubtnut.com/l/_MewZTXuTy5rt
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25.1n one experiment, certain amount of NH,I(s) was heated rapidly in
a closed container at 357° C. The following equilibrium was established:
NH,I(s) < NH;3(g) + HI(g)

but the pressure gradually increases further (when the excess solid
residue remains in the vessel) owing to the dissociation of HI. Calculate
the final pressure developed at equilibrium. . 2HI(g)rarrH _(2)(g)+l (2)(g)

K (C)=0.065 at 357 » C.

A.331mmofHg
B. 335mmofHg
C.369mmofHg

D. 151mmofHg

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_MewZTXuTy5rt
https://dl.doubtnut.com/l/_h9k0EaGrhZLo
https://dl.doubtnut.com/l/_Jxv47bji23oT

26. A(s) < B(g) + C(g9)Kp = 40atm?®
X(s) < B(g) + E(9)
Above equilibrium is allowed to attain in a closed container and pressure
of B was found to be 10 atm. Calculate standard Gibb's free energy
change for X(s) < B(g) + E(g)at300K (takeR = 2cal / k /mol)
A.3.5Kcal /mol
B. 3K cal /mol

C.2.5Kcal /mol

D. 2K cal / mol

Answer: C

o Watch Video Solution

27.X(s) & Y(9) +2Z(g)
A(s) < Y(g) + B(9)
Consider both these equilibrium to be established simultaneously in a

closed container.


https://dl.doubtnut.com/l/_Jxv47bji23oT
https://dl.doubtnut.com/l/_jo31MTgsO3m4

At equilibrium, pressure of ZandB were found to be same and sum of
pressure of Z&B is 10atm more than that of species Y. Find ratio of
standard gibb's energy of two reactions.

A. 20

B. 2.303 log;, 20

C.log,, 3v/144

3+ log12
" 2+ log6

Answer: D

o Watch Video Solution

28. 1-butyne and 1, 3-butadiene are :

A. 1.80moles 3.60moles 3.60moles

B. 3.60moles 6.60moles 1.80moles

C. 1.80moles 6.6moles’ 3.60moles


https://dl.doubtnut.com/l/_jo31MTgsO3m4
https://dl.doubtnut.com/l/_z7uMsrzKlq7R

D. 3.60moles 1.80moles 6.60moles

Answer: A

° Watch Video Solution

Exercise-2 (Part-2)

1. How many of the following reactions are homogenous equilibrium

reactions?

(1) CH;COOH(l) + CoH;OH(l) < CH3;CO0C,Hy(l) + HyO(l)
(2) C(s) + COs(g) < CO(g) + H20(g)

(3) Hy(g) + CO1(g) < CO(g) + H>O(g)

(4) CO(g) + CLy(g) & COCL(g)

(5) NH,HS .y < NH;(g) + HyS(g)

(6) CaCO;4(s) < CaO(s) + COy(s)

(7) N2(g) + O2(g) < 2NO(g)

(8) CO5(g) + C(s) & 2CO(g)


https://dl.doubtnut.com/l/_z7uMsrzKlq7R
https://dl.doubtnut.com/l/_0fyMaHHvXFV0

(9) SO5(g) + NOs(g) & SO3(g) + NO(g)

(10) NO(g) + %BTz(l) < 2NOBr(g)

o Watch Video Solution

1
2. The equilibrium SO,(g) + 502(9) & SO3(g) is established in a
container of 4L at a particular temperature. If the number of moles of
S0O,, 02andSO3 at equilibrium are 2, 1and4 respectively then find the

value of equilibrium constant.

o Watch Video Solution

3.A(G) + B(g) < C(9) + D(9)

Above equilibrium is established by taking A& B in a closed container.
Initial concentration of A is twice of the initial concentration of B. At
equilibrium concentraons of B and C are equal. Then find the equilibrium

constant for the reaction, C(g) + D(g) < A(g) + B(g).

o Watch Video Solution



https://dl.doubtnut.com/l/_0fyMaHHvXFV0
https://dl.doubtnut.com/l/_Q2SsI04h2C5l
https://dl.doubtnut.com/l/_7zgutRSVssPv

4. In a reversible reaction, the forward reaction was 3 times faster than

that of reverse reaction. The reaction quotient is.....

° Watch Video Solution

5. If the equilibrium constant of the reaction
2HI(g) < Hy(g) + Ix(g) is 0.25, find the equilibrium constant of the

reaction.

1 1

° Watch Video Solution

6. In an experiment starting with 1 mol CoH;OH, 1 mol CH3;COOH,
and 1 mol of water, the equilibrium mixture mixture of analysis shows

that 54.3 % of the acid is esterified. Calculate K.

° Watch Video Solution



https://dl.doubtnut.com/l/_7zgutRSVssPv
https://dl.doubtnut.com/l/_ciG05vmhigrW
https://dl.doubtnut.com/l/_TLwvELY45R4L
https://dl.doubtnut.com/l/_K7TlkenKOGjr
https://dl.doubtnut.com/l/_1t9Ejzp1Uhat

7. For the reaction:

N,O5(g) — 2NO5(g) + 0.502(g)

Calculate the mole fraction of NyOs5(g) decomposed at constant volume
and temperature, if the initial pressure is 600mmH g and the pressure at
any time is 960mmaH g.

Assume ideal behaviour.

o Watch Video Solution

8. Consider the equilibrium

Ni(s) +4CO(g) & Ni(CO),(g), K, = 0.125atm ~*

If equal number of moles of COandNi(CO), (ideal gases) are mixed in a
small container fitted with a piston, find the maximum total pressure (in
atm) to which this mixture must be brough in order to just precipitate

out metallic Ni?

o Watch Video Solution



https://dl.doubtnut.com/l/_1t9Ejzp1Uhat
https://dl.doubtnut.com/l/_FchUt9tlLoJx

9. For the equilibrium system

FeO(s)CO(g) < Fe(s) + CO5(g)(Exothermic)

How many of the following changes in condition will cause the
equilibrium to shift to the right?

(1) Add CO, (2) Add FeO (3) Add CO

(4) Add positive catalyst (5) Increase temperature

o Watch Video Solution

10. Consider the reaction,
2CI(g) + 2H,0(g) & 4HCI(g9) + P,(9)AH® = + 113KJ

The four gases, CI,, H,O, HCIandO,, are mixed and the reaction is
allowed to come to equilibrium. Each operation is to be considered
separately. Temperature and volume are constant unless stted otherwise.
Report the number of operations in the left column which lead to
increase in the equilibrium value of the quantity in the right column.

(a) Increasing the volume of the container Number of moles of H,O

(b) Adding Oy Number of moles of H,O


https://dl.doubtnut.com/l/_9VOjoUaJkymW
https://dl.doubtnut.com/l/_zoJngTYusOSS

(c) Adding Oy Number of moles of HCI

(d) Decreasing the volume of the container Number of moles of C'I,

(e) Decreasing the vollume of the container Partial pressure of C1,

(f Decreasing the volume of the container K (C)
(9) Rai sin gthetemperatureConcentrationof HCI

(i) Adding He Number of moles of HCT

(j) Adding catalyst Number of moles of HC'I

o View Text Solution

11. For given simultaneous reaction :
X(s) & A(g) + B(s) + C(9)Kp, = 500 atm
Y(s) & D(g) + A(g) + E(s)Kp, = 2000 atm

If total pressure =x , then write your answer after dividing by 25.

o Watch Video Solution

12. If a mixture 0.4 mole Hy and 0.2 mole Bry is heated at 700 K at

equilibrium, the value of equilibrium constant is 0.25 x 10' then find out


https://dl.doubtnut.com/l/_zoJngTYusOSS
https://dl.doubtnut.com/l/_CCOL8RVZfqr8
https://dl.doubtnut.com/l/_WDpIluPUiahu

the ratio of concentrations of (Bry) and (HBr) (Report your answer as

BT‘2
HBr

x 10')

o Watch Video Solution

13. 2 mole of PCI; were heated in a 5 litre vessel. It dissociated. 80 % at
equilibrium find out the value of equilibrium constatn. Report your

answer as Ko x 50.

o Watch Video Solution

14. A5(g) and B;(g) having partial pressures 60mm of Hg & 45mm of
Hg respectively, are present in a closed uessel. At equilibrium, partial
pressure of AB(g) is 28mm of Hg. If all measurements are made under

similar condition, then calculate percentage of dissociation of AB(g).

o Watch Video Solution



https://dl.doubtnut.com/l/_WDpIluPUiahu
https://dl.doubtnut.com/l/_iXOfdeqhKiQy
https://dl.doubtnut.com/l/_qcDAlGkjuDjE

15.When CoH;OH and CH3COOH are mixed in equivalent proportion,
equilibrium is reached when 2 /3 of acid and alcohol are used. How much
ester will be present when 2g "mole"cule of acid were to react with 2g

"mole"cule of alcohol.

° Watch Video Solution

16. In reaction N>O4(g) — 2NO5(g), The observed molecular weight

80 gmol ~ ! at 350 K. The percentage dissociation of N,O,(g) at 350 K is

° Watch Video Solution

17. The vapour density of N,Oy4 at a certain temperature is 30. Calculate

the percentage dissociation of N,Oy this temperature.

° Watch Video Solution



https://dl.doubtnut.com/l/_5yFJPOsxUPOH
https://dl.doubtnut.com/l/_13xQbll9Gguh
https://dl.doubtnut.com/l/_NrS7K5VhD1Uu

18. Solid Ammonium carbamate dissociates as:

NH>,;COONH(s) & 2NH3(g) + CO4(g).

In a closed vessel, solid ammonium carbamate is in equilibrium with its
dissociation products. At equilibrium, ammonia is added such that the
partial pressure of NH3 at new equilibrium now equals the original total
pressure. Calculate the ratio of total pressure at new equilibrium to that

of original total pressure.

o Watch Video Solution

19. If 50% of C'O4 converts to CO at the following equilibrium:
1 1
5C(s) + 5C0:(g) = CO(g)

and the equilibrium pressure is 12 atm. Calculate Kp.

o Watch Video Solution

20. Two solids A and D dissociates into gaseous products as follows

C(s) & B(g) + C(g), Kp, = 300, D(s) & E(g) + C(9)Kp,—600


https://dl.doubtnut.com/l/_yXpJMOLx8ErD
https://dl.doubtnut.com/l/_v6RTEN2hi2ML
https://dl.doubtnut.com/l/_75gFFbjbgNbO

at 27° C, then find the total pressure of the solid mixture.

o Watch Video Solution

21. Consider

(i) C(s) + Oy & COQ(g)KP2:%

(ii) 2C(s) + O9 < 2CO0(9) Kp,—1250tm

As 100L of air (80 % N,, 20 % O, by volume) is pased over excess heated
coke to establish these equilibrium the equilibrium mixture is found to
measure 105L at constnat temperature & pressure (105atm). Assuming
no other reaction, find the sum of partial pressure of COandCQO; in the

final equilibrium mixture.

o Watch Video Solution

22. Two solid compounds AandC' dissociate into gaseous product at
temperature 7' as follows:
(i) A(s) & B(g) + D(g)Kp, = 25(atm)’

(i) C(s) < E(g) + D(g)Kp, = 975(atm)?


https://dl.doubtnut.com/l/_75gFFbjbgNbO
https://dl.doubtnut.com/l/_e96xQHkFg2T7
https://dl.doubtnut.com/l/_QQ61ehw3d3Gh

Both solid are present in same container then calculate total pressure

over the solid mixture.

° Watch Video Solution

Exercise-2 (Part-3)

1. Which of the following is correct about the chemical equilibrium ?

A(AG)y p =0

B. Equilibrium constant is independent of initial concentration of
reactants

C. Catalyst has no effect on equilibrium state

D. Reaction stops at equilibrium

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_QQ61ehw3d3Gh
https://dl.doubtnut.com/l/_Y0U3C8WpDVE5
https://dl.doubtnut.com/l/_vmWMXcPdfORY

2.For a reaction N, + 3Hy < 2N Hj, the value of K does not depends

upon:

A. Initial concentration of the reactants

B. pressure

C. Temperature

D. catalyst

Answer: A::B::D

o Watch Video Solution

3. Which of the following statements is/are correct.:

A. At equilibrium, vapour pressure of solution and refractive index of

eq. mixture becomes constant.

B. Equilibrium can be attained in both homogenous and

heterogenous reaction.


https://dl.doubtnut.com/l/_vmWMXcPdfORY
https://dl.doubtnut.com/l/_dkfbU98jfRB0

C. Approach to the equilibrium is fast in initial state but gradually it

decreases.

D. Equilibrium is dynamic in nature

Answer: A::B::C::D

o Watch Video Solution

4. 64gm of CH, and 68gmofH,S was placed in an close container and
heated up to 727°C following equilibrium is established in gaseous
phase reaction is:

CHy(g) + 2H5(g) < CS2(g) + 4Ha(g)

The total pressure at equilibrium is 1.6 atm and partial pressure of

H5is0.8 atm, then

A. Total moles at equilibrium 4.8
B. Kp = Ko(RT)?

C. Mole fraction H, at equilibrium = 0.5


https://dl.doubtnut.com/l/_dkfbU98jfRB0
https://dl.doubtnut.com/l/_9Ko53NxNbUkM

D. On increasing moles of H,S equilibrium constant increases.

Answer: A::B::C::D

o Watch Video Solution

5. For A+ B < C, the equilibrium concentration of A and B at a
temperature are 15molL . When volume is doubled the reaction has
equilibrium concentration of A as 10molL !, calculate

a. K,
A. Ratio of concentration of AandB at new equilibrium is 3/4

B. Value of equilibrium constant for both cases are same

C. Concentration of C' at new equilibrium become half

10+/20
V20 — /15

D. Equilibrium concentration of C' at new equilibrium

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_9Ko53NxNbUkM
https://dl.doubtnut.com/l/_BZ66hMvPT1lO

6. Consider the following gases equilibrium given below:

(i) Ny + 3Hy < 2NH;, Eqm.Constant = K

(i)Ny + Oy < 2NO, Egm. constant = K,

(my Hy + %02 < Hy0, Egm. constant = Kj

The equilibrium constant for the reaction

5
2NH; + 502 < 3H,0in terms of K7, K5 and Kjwill be:

K3
AK =Ky x =2
Ky

B.Ky = K1 x K/ (K3)°

K
C. Ky = (K4 % 13

(K3)

K

DK, = | Ky x —

4 ( 27K,
Answer: A::C::D

o Watch Video Solution

7.(i) Na(g) + O2(g) < 2NO(g), K;

i) () M(0) + (3 )0uto) = NOLw), Ky

’


https://dl.doubtnut.com/l/_73XsCTxxx3yG
https://dl.doubtnut.com/l/_t77yILnBBEuG

(iii) 2NO(g) < Na(g) + Oa(9), K3

. 1 1
0 Nolg) (3 )Nato) + (3 ) 0sta),
Correct relation between K, K5, Ksand K}, is//are:
A. Kl X K3 =1
C. \/F3 X K2 — 1

D. None

Answer: A::B::C

o Watch Video Solution

log(Kc¢) 1 : :
8 If ————— —log =T| = 0, then above is true for the following

Kp

equilibrium reaction

3

A.NH,(g) & %Nz(g) + §H2(9)

B. CaCO;3(s) < CaO(s) + COs(g)


https://dl.doubtnut.com/l/_t77yILnBBEuG
https://dl.doubtnut.com/l/_L9veSgfidkuu

C.2NOy(g) & N,0y(9)

D. Hy(g) + Ix(g9) < 2HI(g)

Answer: A::B

° Watch Video Solution

9. The reaction for which Kp = K is satisfied

A A(g) + 2B(g) < 3C(g)
B. A(s) & B(yg)
C.24A(g) < B(g) + C(g)

D. A(s) + B(g) = C(s) + 2D(g)

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_L9veSgfidkuu
https://dl.doubtnut.com/l/_36CtAkTo0j1m

10. At 300K, the reactions satisfying the following graph is:

(e} | s
P r
iogikcj e
VMG e
7
\, - ~1
//‘<\} = an (2)

A.A(s) & 2B(g)
B.2A(g) < B(g) + 3C(9)
C. A(s) & B(g) + C(g)

D.2A(g) < B(g)

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_KEm0IRoGhHGT

1. N,O4(g) & 2NO,(g), Ko = 4. This reversible reaction is studied

graphically as shown in figure. Select the correct statements.

A D E

c )
1\

L N,

5 ~F G

B Time —

A. Reaction quotient has maximum value at point A

B.Reaction proceeds left to riht at a point when
[N2O4] = [NO,y| = 0.1M

C. K¢ = Q when point D or F'is reached:

D. None of these

Answer: B::C

| o WMl L\ dan C Al iklmn



https://dl.doubtnut.com/l/_2Mgx5a8kWeLX

L ¥yvdalilll VIUCV JViuLivii )

12. A2 lit vessel is filled by 1 mole of each gas A&B. If K¢ for reaction
A(g) & B(g) is 1.5 at temp. T. [Atomic mass of A is 40 & Bis20].

A

J

I

=
-3
@)

A.[A] vs time is graph I
B. [B] vs time is graph I
C.[A] vs time is graph IT

D. [B] vs time is grap II

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_2Mgx5a8kWeLX
https://dl.doubtnut.com/l/_Qqwnw6NM5i03

13. The equilibrium constant for some reactions are given below against
each of the reaction
(i) 2Ny + 505 < 2N505, K = 5 x 10~ 7
(i) N2 + O + (2) © 2NO, K =2 x 107"
(ifi) N_(2)+20 (2)hArr2NO (2) , K=1.5xx10"(-29)'
Which of the following statement is correct
A. The least stable oxide is NO-
B. The most stable oxide is NO

C. The stability order is NoOs > NO2 > NO

D. The stablity order is NOy > NO > N>Os

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_Qqwnw6NM5i03
https://dl.doubtnut.com/l/_cFVDzuu83COo

14. For the reaction, SnOy(s) + 2Hy(g) < Sn(l) + 2H,0(g) the
equilibrium mixture of steam and hydrogen contained 45 % and 24 % H,
at 900K and 1100K respectively. Calculate K, at both the temperature.
A. Reaction is endothermic in nature
B. At higher temperature, the efficiency of reduction of tin oxide will
increase
C. Reaction is exothermic in nature

D.At lower temperature, the efficiency of reduction of tin oxide

decreases.

Answer: A::B

o Watch Video Solution

D—-d
15. The equation « = ———— is correctly matched for: (« is the degree

(n—1)d

of dissociation, D and d are the vapour densities before and after


https://dl.doubtnut.com/l/_Tlhknue8JqH0
https://dl.doubtnut.com/l/_hsIDEYp9BIho

dissociation, respectively).
A A(g) & (n/2)B(g) + 9n/3)0C(g)
B.A(g9) < (n/3)B(g) + (2n/3)C(g)

C. A(g) & (n/2)B(g) + (n/4)C(g)

D. A(g) & (n/2)B(g) + C(9)

Answer: A::C::D

o Watch Video Solution

16. If reaction A + B < C + D, taken place in 5 liter close vessel, the
rate constant of forward reaction is nine times of rate of backward
reaction.

If initially one mole of each reactant present in the container, then find

the correct option//is.

ler_3

B 1

B.logKp = logK¢


https://dl.doubtnut.com/l/_hsIDEYp9BIho
https://dl.doubtnut.com/l/_SuaiIVMvyEI4

C.[D],, = 15 x 10~ *moleL — 1

D. K,

eq:9

Answer: A::B::C::D

° Watch Video Solution

17. Consider equilibrium H,O(l) <& H,0(g). Choose the correct
direction of shifting of equilibrium with relative humidity.

A.R.H. > lrightward

B.R. H. < 1,rightward

C.R.H. > 1,leftward

D.R.H. < 1,leftward

Answer: B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_SuaiIVMvyEI4
https://dl.doubtnut.com/l/_1K8e5rmvvUwj
https://dl.doubtnut.com/l/_TDlAzz4XpOKk

18. Consider the following equilibrium

2AB(g) < Ax(9) + Ba(g)

The vapour density of the equilibrium mixture does not depend upon
A. Temperature
B. Initial concentration
C. Volume of contain

D. Pressure of equilibrium mixture

Answer: A::B::C::D

o Watch Video Solution

19. Vapour density of equilibrium PCI5(g) < PCI3(g) + Cly(g) is

decreased by

A.increasing temperature

B. decreasing pressure


https://dl.doubtnut.com/l/_TDlAzz4XpOKk
https://dl.doubtnut.com/l/_qgMK0D9RMBWA

C.increasing pressure

D. decreasing temperature

Answer: A::B

o Watch Video Solution

20.
CuSOy, 5H,0(s) < CuSO,(s) + 5H,0(g)Kp = 10~ ’moles of CuSO,.5.

1
is taken in a 2.5L container at 27° C then at equilibrium [Take: R = Tz

litre atm mol 1K ~1]

A. Moles of CuSO,.5H,O0 left in the container is 9 x 103
B. Moles of CuSO,.5H,0 left in the container is 9.8 x 103
C. Moles of CuSO, Left in the container is 10 3

D. Moles of CuSOy left in the containeris 2 x 10~ *

Answer: B::D



https://dl.doubtnut.com/l/_qgMK0D9RMBWA
https://dl.doubtnut.com/l/_FZHR9p9TGoMZ

l @ yvatch video Solution ]

21.
CuSO,.5H,0(s) < CuS04.3H,0(s) + 2H,0(s)Kp = 0.4 x 10 *atm?
Which of following sttement are correct:
A.AG° = — RTInPy,, where  Pp,,_partial pressure of .0 at
equilibrium.
B. At vapour pressure of H,0O = 15.2 torr relative humidity of
CuS04.5H50is100 %
C.In presence of aqueous tension of 24 torr, CuS0O4.5H5,0 can not
loss molisture.
D. In presence of dry atmosphere in open container CuSO4.5H,0 will

completely convert into CuS04.3H,0

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_FZHR9p9TGoMZ
https://dl.doubtnut.com/l/_VsETIhvzmS5j

22. Each question contains STATEMENT-1 (Assertion) and STATEMENT-2(
Reason).

Examine the statements carefully and mark the correct answer according
to the instruction given below:

STATEMENT-1: The equilibrium constant of the exothermic reaction at

high temperature decreases.
K, AH®
Ki R

STATEMENT-2: Since In

1 1
— — — | and for exothermic
Ty Ty

reaction,

K.
AH®° = -ve and thereby, =2 < 1
K,

A Ky > K;ifTy > T for an endothermic change
B. Ky < K;ifT, > T for an endothermic change
C. Ky > K,;ifTy > T for an endothermic change

D. Ky > K;ifTy; > T for an endothermic change

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_TE8NFzT4JX0P
https://dl.doubtnut.com/l/_DtBG0bu1VPwx

23. 1 mole each of Hs(g)andl;(g) are introduced in a 1L evacuated
vessel at 523K and equilibriumH,(g) + I>(g) < 2Hi(g) is established.
The concentration of HI(g) at equilibrium:
A. Changes on changing pressure.
B. Changes on changing temperature.
C. Changes on changing volume of the vessel
D. Is same even if only 2 mol of HI(g) were introduced in the vessel in
the beginning.
Is same even when a platinum gauze is introduced to catalyst the

reaction.

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_DtBG0bu1VPwx

24.For the reaction PCl5(4) < PCls(4) + Cly(g),the forward reaction
at constant temperature is favoured by

A.introducing chlorine gas at constant volume

B. introducing an inert gas at constant pressure

C.increasing the volume of the container

D. introducing PCly at constant volume

Answer: B::C::D

o Watch Video Solution

25. Which of the following reaction will shift in forward direction. When

the respective change is made at equilibrium

A. Ny(g) + 3H5(g) < 2NHj3(g) increase in pressure at eq.

B. HyO(s) < H,O(l) addition of inert gas at constant volume


https://dl.doubtnut.com/l/_U7FYCkxwY5jd
https://dl.doubtnut.com/l/_yHslyhOGIkwA

C. PCI;(g) & PCI3(g) + CIy(g) addition of inert gas at constant
pressure

D. H, + I, & 2H7 increase in temperature

Answer: A::B::C

° Watch Video Solution

26. Which of the following will not affect the value of equilibrium

constant of a reaction?

A. Change in temperature

B. Addtion of catalyst

C. Change in concentration of the reactants

D. Change in pressure

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_yHslyhOGIkwA
https://dl.doubtnut.com/l/_Jo1pEHw4sYDo

27. If the volume of the racion flask is reduced to half of its initial value
and temperature is kept constant the in which of the following cases the
position of equilibrium will not shift?

A.CO(g) + H,O(g) < CO(2)(g) + Ha(9)

B. Ir(g9) < 2I(g)

D.2NOCI(g) < 2NO(g) + CL(g)

Answer: B::C::D

o Watch Video Solution

28.2CaS04(s) < 2Ca0(s) + 2504(g) + O5(g9), AH > 0
Above equilibrium is establised by taking some amount of CaSOy(s) in a
closed container at 1600 K. Then which of the following may be correct

options ?


https://dl.doubtnut.com/l/_Jo1pEHw4sYDo
https://dl.doubtnut.com/l/_FLwWuT49Cgbz
https://dl.doubtnut.com/l/_A0FGhlj4yCNI

A. Moles of CaO(s) will increase with the increase in temperature

B. If the voulme of the container is doubled at equilibrium then partial
pressure of SO5(g) will change at new equilibrium

C. If the volume of the container is halved partial pressure of Os(g) at
new equilibrium will remain same

D. If two moles of the He gas is added at constant pressure then the

moles of CaO(s) will increase.

Answer: A::C::D

o Watch Video Solution

29. An industrial fuel, 'water gas', which consists of a mixture of
HyandCO can be made by passing steam over red-hot carbon. The
reaction is

C(s) + HyO(g) & CO(g) + Ha(9), AH = + 131KJ


https://dl.doubtnut.com/l/_A0FGhlj4yCNI
https://dl.doubtnut.com/l/_9JROo01iMJCw

The yield of COandH, at equilibrium would be shifted to the product
side by,

A. raising the relative pressure of the steam

B. adding hot carbon

C.raising the temperature

D. reducing the volume of the system

Answer: A::C

o Watch Video Solution

30. The dissociation of phosgene, which occurs according to the
reaction COCly(g) < CO(g) + Clsy(g)

Is an endothermic process. Which of the following will increase the

degree of dissociation of COCl,?

A. adding Cl, to the system

B. Adding helium to the system at constant pressure


https://dl.doubtnut.com/l/_9JROo01iMJCw
https://dl.doubtnut.com/l/_k97mrZPIHwA5

C. Decreasing the temperature of the system

D. Reducing the total pressure

Answer: B::D

° Watch Video Solution

31. If two gases AB; and B,C are mixed, following equilibria are readily
established:

ABs(g) + B2C(9) — ABs(g) + BC(g),

BC(g) + B2C(g) — B3Cs(g)

If the reaction started only with AB, with ByC, then which of the

following is necessarily true at equilibrium?
A [AB3]eq = [BC]eq
B. [ABz]eq - [BzC]eq
C. [AB3]eq > [Bng]eq

D.[ABy),, > [BC],,


https://dl.doubtnut.com/l/_k97mrZPIHwA5
https://dl.doubtnut.com/l/_lFkbpoaPvFgf

Answer: C::D

° Watch Video Solution

32. Consider the following two equilibria simultaneously established in a
rigid vessel at a particular temperature

NH,COOMH,(s) < 2NH3 + CO»(9g)

CaCO3(s) & CaO(s) + CO4(9)

Now, on adding some amout of NHj to the reaction vessel, the orignal
equilibrium is disturbed and a new equilibrium state is obtained. On
comparing the following at the initial & final equilibrium states, select the

INCORRECT statement (s):

A.Nothing can be said about the number of moles of CO, gas in

reaction vessel.

B. Nothing can be said about the number of moles of NHj3 gas in

reaction vessel.

C. Number of moles of NHj3 gas would have definitely increased.


https://dl.doubtnut.com/l/_lFkbpoaPvFgf
https://dl.doubtnut.com/l/_FLMEKwiOknu3

D.Number of moles of CaCOj; solid gas would have definitely

decreased.

Answer: A::B::C

o Watch Video Solution

33.CaCO3(s) & CaO(s) + COs(9)
1
C0,(g) & CO(g) + 50:(9)
For above simultaneous equilibrium if CO, is added from out side at
equilibrium then:
A. Pgo, will increase
B. Pcoo, will decrease

C. No shift in 2" equilibrium

D. Backward shift in 1°* equilibrium

Answer: C::D



https://dl.doubtnut.com/l/_FLMEKwiOknu3
https://dl.doubtnut.com/l/_RiOhQiIL4JWA

| ¥ vvatch video sSolution J

Exercise-2 (Part-4)

1. Le Chatelier's Principle

If a system at equilibrium is subjected to a change of any one of the
factors such as concentration, pressure or temperature, the system
adjusts itself in such a way as to nullify the effect of that change.

Change of pressure : If a system consists of gases, then the concentration
of all the components can be alterd by changing the pressure. To increase
the pressure on the systemthe volume has to be decreased
proportionally. The total number of mols per unit volume will now be
more and the equilibrium will shift in the direction in which there is a
decrease in number of moles i,e. towards the direction in which there can
be decrease in pressure.

Effect of pressure on melting point : There are two types of solids:

(@) Solids whose volume decreases on melting e.g., icediamond
carborundum magnesium nitride and quratz.

Solids (higher volume) < Liquid (lower volume) The process of melting is


https://dl.doubtnut.com/l/_RiOhQiIL4JWA
https://dl.doubtnut.com/l/_hFQcjAe9fEml

facilitated at high pressure, thus, melting point is lowerd.

(b) Solids whose volume increase on melting e.g.,Fe,Cu,Ag,Au,etc.

Solid (lower volume) < Liquid (higher volume) In this case the process
of melting become difficult at high pressure, thus melting point becomes
high.

(c) Solubility of substances : When solid substances are dissolved in
water, either heat is evolved (exothermic) or heat is absorbed
(endothermic).

KCI + aq & KCI(aq) — heat

In such cases, solubility increase with increase in temperature. Consider
the case of KOH, when this is dissolved,heat is evolved.

KOH + aqg < KOH(aq) + heat

In such cases, solubility decrease with increase in temperature.

(d) Solubility of gases in liquids : When a gas dissolves in liquid,there is
decrease in volume. Thus increase of pressure will favour the dissolution
of gas in liquid.

A gas 'X' when dissolved in water,heat is evolved. Then solubility of 'X' will

increase:

A. Low pressure, high temperature


https://dl.doubtnut.com/l/_hFQcjAe9fEml

B. Low pressure, low temperature

C. high pressure, high temperature

D. high pressure, low temperature

Answer: D

o Watch Video Solution

2. Le Chatelier's Principle

If a system at equilibrium is subjected to a change of any one of the
factors such as concentration, pressure or temperature, the system
adjusts itself in such a way as to nullify the effect of that change.

Change of pressure : If a system consists of gases, then the concentration
of all the components can be alterd by changing the pressure. To increase
the pressure on the systemthe volume has to be decreased
proportionally. The total number of mols per unit volume will now be
more and the equilibrium will shift in the direction in which there is a

decrease in number of moles i,e. towards the direction in which there can


https://dl.doubtnut.com/l/_hFQcjAe9fEml
https://dl.doubtnut.com/l/_iaPKkdgAVOBy

be decrease in pressure.

Effect of pressure on melting point : There are two types of solids:

(@) Solids whose volume decreases on melting e.g., icediamond
carborundum magnesium nitride and quratz.

Solids (higher volume) <> Liquid (lower volume) The process of melting is
facilitated at high pressure, thus, melting point is lowerd.

(b) Solids whose volume increase on melting e.g.,Fe,Cu,Ag,Au,etc.

Solid (lower volume) < Liquid (higher volume) In this case the process
of melting become difficult at high pressure, thus melting point becomes
high.

(c) Solubility of substances : When solid substances are dissolved in
water, either heat is evolved (exothermic) or heat is absorbed
(endothermic).

KCI + aq & KCI(aq) — heat

In such cases, solubility increase with increase in temperature. Consider
the case of KOH, when this is dissolved,heat is evolved.

KOH + aqg < KOH(aq) + heat

In such cases, solubility decrease with increase in temperature.

(d) Solubility of gases in liquids : When a gas dissolves in liquid,there is


https://dl.doubtnut.com/l/_iaPKkdgAVOBy

decrease in volume. Thus increase of pressure will favour the dissolution

of gas in liquid.

Au(s) < Au(l)

Above equsilibrium is favoured at :

A. High pressure low temperature

B. High pressure high temperature

C. Low pressure, high temperature

D. Low pressure, low temperature

Answer: C

o Watch Video Solution

3. For the reaction

Ny(g) + Os(g) < 2NO(g)

If pressure id increased by reducing the volume of the container then :

A. Total pressure at equilibrium will change.


https://dl.doubtnut.com/l/_iaPKkdgAVOBy
https://dl.doubtnut.com/l/_LnrexCDEZyT5

B. Concentration of all the component at equilibrium will change.

C. Concentration of all the component at equilibrium will remain same

D. Equilibrium will shift in the forward direction

Answer: A::B

o Watch Video Solution

4. Effect of temperature on the equilibrium process analysed by using the
thermodynamics

From the thermodynamics reaction

AG° = — 2.30RT logk

AG° : Standing free energy change

AG®° = AH° — TAS® .(ii)

AH ° : Standard heat of the reaction gt

From eqgns.(i) and(ii)

—2RTlogk = AH° = TAS"®

AS° :standard entropy change


https://dl.doubtnut.com/l/_LnrexCDEZyT5
https://dl.doubtnut.com/l/_WNTltokoWxFN

AH°® AS

—  logK = —55nr T 53R

Clearly, if a plot of k vs 1/T is made then it is a straight lone having slope

_oAEC L AS
= 23R amdad y intercept — 23R

If at temperature T equilibrium constant be k1 and at temperature 7%

equilibrium constant be k3 then :

AH®°  AS°
= logK, = —
%8 >3rT, 238"
AH®  AS°
0822 23rT, 23R

Substracting e.q (iv) from (v), we get

from the relation we can conclude that the of equilibrium constant
increase in temperature for endothermic reaction eith but value of
equilibrium constant decrease with the increase in temperature for
exothermic reaction

If statndard heat of dissociation of PCly is 230 cal then slope of the

1
graph of log vs T is :
A. +50
B. —50

C.10

D. None


https://dl.doubtnut.com/l/_WNTltokoWxFN

Answer: B

o Watch Video Solution

5. Effect of temperature on the equilibrium process analysed by using the
thermodynamics

From the thermodynamics reaction

AG° = — 2.30RT logk

AG° : Standing free energy change

AG° = AH° — TAS” .(ii)

AH ° : Standard heat of the reaction gt

From eqgns.(i) and(ii)

—2RTlogk = AH®° =TAS"

AS° :standard entropy change
AH® AS°®

= lgK = - o955 + 53R

Clearly, if a plot of k vs 1/T is made then it is a straight lone having slope

_oAEC L AS
= 23R amad y intercept — 23R

If at temperature T equilibrium constant be k1 and at temperature 7%

equilibrium constant be k3 then :


https://dl.doubtnut.com/l/_WNTltokoWxFN
https://dl.doubtnut.com/l/_k48l8jaHGjU9

AH?® AS

log K, — —
- 08t 23rT, " 23R
ek AH® | AS°
= — w\V

082 9.3RT, | 2.3R

Substracting e.q (iv) from (v), we get

from the relation we can conclude that the of equilibrium constant
increase in temperature for endothermic reaction eith but value of
equilibrium constant decrease with the increase in temperature for
exothermic reaction

1
For exothermic reaction if AS® < 0 then the sketch of log k vs T may

be
logk
(A)
1T
A.
logk
(8)
B. 1T
(C) 1ogk \
Ut


https://dl.doubtnut.com/l/_k48l8jaHGjU9

logkl
©)

D. 1T

Answer: B

o Watch Video Solution

6. Effect of temperature on the equilibrium process analysed by using the
thermodynamics

From the thermodynamics reaction

AG®° = — 2.30RT logk

AG”° : Standing free energy change

AG®° = AH®° — TAS”® ..(ii)

AH ° : Standard heat of the reaction gt

From eqgns.(i) and(ii)

—2RTlogk = AH® =TAS"®

AS° : standard entropy change
AH° AS°

= gk = —oopr + 53R



https://dl.doubtnut.com/l/_k48l8jaHGjU9
https://dl.doubtnut.com/l/_X4TVhG9iFkHv

Clearly, if a plot of k vs 1/T is made then it is a straight lone having slope

_ —AH”® dvint ¢ — AS°
= amd y intercept = -

2.3R
If at temperature T equilibrium constant be k1 and at temperature 7%

equilibrium constant be k3 then :

logK, = — 2 1 25 4y

7 ®%T T o3Rn T 23R
AH®  AS°

82 2387, " 23r "

Substracting e.q (iv) from (v), we get

from the relation we can conclude that the of equilibrium constant
increase in temperature for endothermic reaction eith but value of
equilibrium constant decrease with the increase in temperature for

exothermic reaction

If for a particular reversible reaction

K- = 57abd 355°C and K- = 69 at 450° C then
A AH <0
B.AH >0

CAH =0

D. AH whose sign can't be determined


https://dl.doubtnut.com/l/_X4TVhG9iFkHv

Answer: B

° Watch Video Solution

Exercise-3 (Part-1)

1. At constant temperature , the equilibrium constant (Kp) for the

decomposition reaction

(42%p)
NyO4 < 2NO,, is expressed by K, = ﬁ
—x

where p= pressure x = extent of decomposition .which one of the
following statements is true?

A. Kp increases with increase of P

B. Kp increases with increase of x

C. Kp increases with decrease of =

D. Kp remains constant with change in Pandz

Answer: D



https://dl.doubtnut.com/l/_X4TVhG9iFkHv
https://dl.doubtnut.com/l/_twA056CDdtvE

| o Watch Video Solution

2. Consider the following equilibrium in a closed container,
N2Oy(g) & 2NO0y(y)
At a fixed temperature, the volume of the reaction container is halved. For
this change which of the following statements holds true regarding the
equilibrium constant (K}) and degree of dissociation («)?

A. neither Kp nor a changes

B.both Kp and a change

C. Kp changes, but a does not change

D. Kp does not change but o changes

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_twA056CDdtvE
https://dl.doubtnut.com/l/_cYCYcEeBiITz

3.N, + 3H, < 2NH;, K = 4 x 10%at298K and K = 41at400K
Which statement is correct?

A.If Ny is added at equilibrium condition, the equilibrium will shift to
the forward direction because according to II™ law of
thermodynamics the entropy must increases in the direction of
spontaneous reaction.

B. The condition for equilibrium is 2AGypy, = 3AGH, + AGy, Where G
gibbs free energy per mole of the gaseous species measured at that
partial pressure.

C. Addition of catalyst does not change Kp but changes AH.

D. At 400K addition of catalyst will increase forward reaction by 2

times while reverse reaction rate will be changed by 1.7 times.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ItEyMgKJDWqf

4.The value of 1og;g K for a reaction A < Biis:
(Given, A Hyo = — 54.07kJ  mol ™', A,Sse = 10JK 1 mol ™!
and
R=8.314JK\(-1)ymol !, 2.303 x 8.314 x 298 = 5705)
A5
B. 10

C.95

D. 100

Answer: B

o Watch Video Solution

5. Assertion (A): For every chemical reaction at equilibrium, standard
Gibbs enegry of the reaction is zero.
Reason (R ) : At constant temperature and pressure chemical reactions

are spontaneous in the direction of the decreasing Gibbs energy.


https://dl.doubtnut.com/l/_YqnXWgqSdCJl
https://dl.doubtnut.com/l/_yl8mX5ZLXDqr

A. Statement-1 is True, Statement-2 is True, Statement-2 is a correct

explanation for Statement-1.

B. Statement-1 is True. Statement-2 is True, Statement-2 is NOT a

correct explanation for Statement-1.

C. Statement-1is True, Statement-2 is False.

D. Staement-1is False, Statement-2 is True.

Answer: D

o Watch Video Solution

6. The thermal dissociation of equilibrium of CaCOj(s) is studied under
different conditions
CaCO3(s) — CaO(s) + CO,(g)

For this equilibrium, the correct statement(s) is:

A.AH is dependent on T'

B. K is independent of the initial amount of CaCO;


https://dl.doubtnut.com/l/_yl8mX5ZLXDqr
https://dl.doubtnut.com/l/_M7y26p6r3c9C

C. K is dependent on the pressure of CO- at a given T’

D. AH is independent of the catalyst, if any

Answer: A::B::D

o Watch Video Solution

Exercise-3 (Part-2)

1. In which of the following equilibrium ,change in volume of the system

does not alter the number of moles:

A. Ny(g) + Os(g) < 2NO(g)
B. PCI;(g) < PCI;(g) + CL(g)
C. Ny(g) + 3Ha(g) < 2NH3(g)

D. SO,CI,(g) < SO05(g) + CL,(g)

Answer: A



https://dl.doubtnut.com/l/_M7y26p6r3c9C
https://dl.doubtnut.com/l/_WDwAe9z1Ydfb

l & Watch Video Solution J

2. In which of following reactions, increase in the volume at constant

temperature does not affect the number of moles of at equilibrium?

A.2NH; < Ny + 3H,
B.C(g) + (1/2)0s(g) < CO(g)
C. Hy(g) + O2(g9) & H20,(9)

D. None of these

Answer: D

o Watch Video Solution

3. Consider the reaction equilibrium,
2502(9) + 02(g) = 2503(9), AH® = — 198kJ
On the basic of Le - Chatelier's principle, the condition favourable for the

forward reaction is


https://dl.doubtnut.com/l/_WDwAe9z1Ydfb
https://dl.doubtnut.com/l/_vyHFcOIiQi3i
https://dl.doubtnut.com/l/_LSCEyXKwX1RA

A. lowering of temperature as well as pressure

B. increasing temperature as well ass pressure

C.lowering the temperature and increasing the pressure

D. any value of temperature and pressure.

Answer: C

o Watch Video Solution

4. For the reaction, NyO4(g) < 2NO;(g), the concentration of an
equilibrium mixture at 298K is N,O4 = 4.50 X 10 2molL~! and
NOy = 1.61 x 10 %molL 1. What is the value of equilibrium constant?

A.3.3 x 10°molL !

B.3 x 10 'molL !

C.3 x 10 *molL !

D.3 x 10°molL !


https://dl.doubtnut.com/l/_LSCEyXKwX1RA
https://dl.doubtnut.com/l/_Csa5NqBEjZOD

Answer: C

° Watch Video Solution

5.The equilibrium constant for the following reaction will be
Pysy + 502(9) < P01 (s)

A K¢ = [P,Oyg] /[P4][0s)°

8. Ko = 1/[05)°

C. Ko = [0o)

D. K¢ = [P40q0] /5[ P4][Os]

Answer: B

° Watch Video Solution

6. For the reaction CO(g) + Cls(g) < COCl,(g)the value of (II{{C ) is
P

equal to:


https://dl.doubtnut.com/l/_Csa5NqBEjZOD
https://dl.doubtnut.com/l/_TSKsh4ikQULH
https://dl.doubtnut.com/l/_FomRmaFxNonb

A.1/RT

B.1.0

C./RT

D.RT

Answer: A

o Watch Video Solution

7. The equilibrium constant for the reacction Ny(g) + O2(g) < 2NO(g)

at temperature (T) 4 x 10~% The value of K. for the reaction

1 1
NO(g) & §N2(g) + 502(g)atthesametempe'rature?(1)/(2)F_(2)

(g)hArrF(g)

A 2.5 x 10°
B. 0.02
C.4x10*

D. 50



https://dl.doubtnut.com/l/_FomRmaFxNonb
https://dl.doubtnut.com/l/_JNqo0OVwLx5L

Answer: D

° Watch Video Solution

8. For the reaction,

2NO,(g) < 2NO(g) + O,(g),
(K. = 1.8 x 10 %at184° C)
(R = 0.0083kJ) /( molK )

When K, and K, are compared at 184° C'it is found that

A.Whether Kp is greater than, less than or equal to Ky depedns
upon the total gas pressure

B.Kp = K¢

C. Kp is less than K¢

D. Kp is greater than K¢

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_JNqo0OVwLx5L
https://dl.doubtnut.com/l/_sR2jHwfcPt1h

9. The exothermic formation of C1Fj is represented by thr equation:
Which of the following will increase the quantity of CIlFj3 in an
equilibrium mixture of Cl,, F5, and ClF3?

A. Adding F5

B. Increasing the volume of container

C.Removing C1,

D. Increasing the temperature

Answer: A

o Watch Video Solution

10. An amount of solid NHyHS is placed in a flask already containing
ammonia gas at a certain temperature and 0.50 atm pressure .

Ammonium hydrogen sulphide decomposses to yield NHj3; and HsS


https://dl.doubtnut.com/l/_sR2jHwfcPt1h
https://dl.doubtnut.com/l/_M2YqCisat3Da
https://dl.doubtnut.com/l/_mObgBP8TLDlr

gases in the flask. When the decomposition reaction reaches equilibrium ,

the total pressure in the flask rises to 0.84 atm. The equilibrium constant

for NH4H S decomposition at this temperature is

A.0.11

B.0.17

C.0.18

D.0.30

Answer: A

o Watch Video Solution

11. Phosphorus pentachloride dissociates as follows in a closed reaction
vessel

PCls(g) < PCl3(g) + Cla(g)

If total pressure at equilibrium of the reaction mixture is P and degree of

dissociation of PClj is x, the partial pressure of PCl3 will be.


https://dl.doubtnut.com/l/_mObgBP8TLDlr
https://dl.doubtnut.com/l/_5651A4m1cBQH

Answer: A

o Watch Video Solution

12. The equilibrium constant for the given reaction:
S03(4) & SO3(4) + 1/202(9), (KC =4.9 x 1072)
The value of K, for the reaction:

250, (g) + O3(4) & 25034, will be :

A. 416
B.2.40 x 103
C.9.8 x 102

D.4.9 x 102


https://dl.doubtnut.com/l/_5651A4m1cBQH
https://dl.doubtnut.com/l/_EN01YiUeHzTx

Answer: B

° Watch Video Solution

13. For the following three reaction I, Il and lll, equilibrium contants are
given
1. 'CO(g) + H (2)O (g) 2. 'CH (4)(g) + H (2)O(g) 3. 'CH (4)(g) + 2H (2)O(g)
Which of the following relations is correct?

A K)K; = K,

B. K3 = K1 K>

C. K3K3 = K?

D. Kl\/E2 - K3

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_EN01YiUeHzTx
https://dl.doubtnut.com/l/_QkcCeADBv7T0

14. The equilibrium constant K, and K, for the reactions X < 2Y and
Z & P+ Q), respectively are in the ratio of 1:9 .If the degree of the
dissociation of X and Z be equal , then the ratio of the total pressure at
these equlibria is

Al:1

B.1:3

C.1:9

D.1:36

Answer: D

o Watch Video Solution

15. If 10 *dm? of water is introduced into a 1.0dm? flask at 300 K, how
many moles of water are in the vapour phase when equilibrium is

established?


https://dl.doubtnut.com/l/_DxtCyZj4cMDc
https://dl.doubtnut.com/l/_AzM5ZEyeOHcf

(Given : Vapour pressure of H,O at 300K is 3170 Pa,
R = 8.314JK 'mol 1)

A.5.56 x 10 3mol

B. 1.56 x 10~ 2mol

C.4.46 x 10 %mol

D.1.27 x 10 3mol

Answer: D

o Watch Video Solution

16. A vessel at 1000K contains carbon dioxide with a pressure of 0.5atm.
Some of the carbon dioxide is converted to carbon monoxide on addition
of graphite. Calculate the value of K, if total pressure at equilibrium is

0.8atm.

A. 1.8 atm

B.3 atm


https://dl.doubtnut.com/l/_AzM5ZEyeOHcf
https://dl.doubtnut.com/l/_2sEi84dCPLU4

C.0.3 atm

D.0.18

Answer: A

° Watch Video Solution

1
17. For the reaction SO;(g) + 502(9) & S0s5(g), if Kp = Ko(RT)”
where the symbols have usual meaning then the value of x is :

(assuming ideality)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_2sEi84dCPLU4
https://dl.doubtnut.com/l/_NNKQ6Ao2a75D

Advanced Level Problems (Part-1)

1. The standard Gibbs energy change at 300 K for the reaction
2A < B+ C is 2494.2J. At a given time, the composition of the
1 1

reaction mixture is [A] = 3 [B] =2 and [C] = 3 The reaction
proceeds in the :
[R = 8.314J /K /mol, e = 2.718]

A. forward direction because Q > K¢

B. reverse direction because Q > K.

C. forward direction because ) < K¢

D. reverse direction because Q < K¢

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_NNKQ6Ao2a75D
https://dl.doubtnut.com/l/_MD0Zu1hNW1Mh

2.1 mol of N, and 2 mol of H, are allowed to react in a 1 dm? vessel. At
equilibrium, 0.8 mol of NHj is formed. The concentration of Hy in the
vessel is

A. 0.6 mole

B. 0.8 mole

C.0.2 mole

D. 0.4 mole

Answer: B

o Watch Video Solution

K
3. For the following mechanism, P + @ <K:A> PQ
B

(ﬁ) R at equilibrium ] is: [K represents rate constant]
Kp [P][@]

K,. Kp

K¢ Kp

K4. Kp

Kg. K¢

A

B


https://dl.doubtnut.com/l/_JIKRaFU3CeaE
https://dl.doubtnut.com/l/_kfapwl8e7ogn

Kp. Kp
" K4. K¢
Ky Ko

D. ——
KgKp

Answer: D

° Watch Video Solution

4. Select the reaction for which the equilibrium constant is written as

[MX3)* = K.o[MX,]*[X)]

1
AMX; < MX, + §X2
B.2MX; < 2MX, + X,
C. 2MX2+X2 = 2MX3

1
D. M X,y + EXg & MXs.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_kfapwl8e7ogn
https://dl.doubtnut.com/l/_VWz7ATN30Y5X
https://dl.doubtnut.com/l/_sVNhEmc3SkCW

5. What should be the value of K, for the reaction

250, + Oz, 2505, - If the amount are SO; = 48qg.

SOy = 12.8andOy = 9.6 at equilibrium and the volume of the container
is one litre?

A. 64

B. 30

C.42

D.8.5

Answer: B

o Watch Video Solution

6.1f 0.bmole H, is reacted with 0.5 mole I, in a ten — litre container at
444° C and at same temperature value of equilibrium constant K is 49,

the ratio of [HI] and [l5] will be :

AT


https://dl.doubtnut.com/l/_sVNhEmc3SkCW
https://dl.doubtnut.com/l/_X44BgUOskBmj

Bl
7
c 1
VT
D. 49

Answer: A

o Watch Video Solution

7. 4.5 moles each of hydrogen and iodine heated in a sealed ten litre
vessel. At equilibrium, 3 moles of HI were found. The equilibrium, 3 moles
of HI were found. The equilibrium constant for Hy(g) + I>(g) < 2HI(g)
is

Al

B. 10

C.5

D.0.33


https://dl.doubtnut.com/l/_X44BgUOskBmj
https://dl.doubtnut.com/l/_pdY3LEWYAKo4

Answer: A

° Watch Video Solution

8. In a 20 litre vessel initially each have 1 — 1 mole. CO, H,OCO, is

present, then for the equilibrium of CO + H,O < CO, + H, following
is true:

A. Hy, more then 1 mole

B.CO, H,O, H, less then 1 mole

C. CO»& H,0 both more then 1 mole

D. All of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_pdY3LEWYAKo4
https://dl.doubtnut.com/l/_63w35mNXIP4L

9. At 1000 K, the wvalue of K for the reaction:

p

A(g) + 2B(g) < 3C(g) + D(g) is 0.05 atmosphere. The value of K, in

terms of R would be:

A. 20000R

B.0.02R

C.5x 10" %R

D.5 x 107 ° x R1

Answer: D

o Watch Video Solution

10. In which of the following reactions is K, < K,.?

A.CO, + CL(g) & COCIL(g)
B.CH,(g) + H,O(g) & CO(g) + 3H;(g)

C.2BrCI(g) < CIy(g) + Bry(g)


https://dl.doubtnut.com/l/_kNItMH5CBoHf
https://dl.doubtnut.com/l/_x37DzfjFzv9R

D. I(g) < 2I(g)

Answer: A

° Watch Video Solution

1. K for the synthesis of HI is 50. K for dissociation of HI is

A. 50

B.5

C.0.2

D. 0.02

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_x37DzfjFzv9R
https://dl.doubtnut.com/l/_T0Uk28nT8911

12. The K, for Hy(g) + Ir(y) < 2HI; is 64. If the volume of the
container is reduced to one-half of its original volume, the value of the
equilibrium constant will be

A. 16

B. 32

C.64

D. 128

Answer: C

o Watch Video Solution

13.In equilibrium CH;COOH + H,O < CH5COO~ + H;0*

The equilibrium constant may change when

A.CH3;COO" is added

B.CH3COOH is added


https://dl.doubtnut.com/l/_KIxMv1jwgt1m
https://dl.doubtnut.com/l/_g6ebatdgrzv5

C. Catalyst is added

D. Mixture is heated

Answer: D

° Watch Video Solution

14. In the esterification
CyH;0H(l) + CH3COOH(l) an < CH3COOC,Hs(1l) + H50(1)
equimolar mixture of alcohol and acid taken initially yields under
equilibrium, the water with mole fraction = 0.333. The equilibrium
constant. Is

A. 1 mole of ethyl acetate is formed

B. 2 mole of ethyl acetate are formed

C.1/2 moles of ethyl acetate is formed

D. 2 /3 moles of ethyl acetate is formed

Answer: D


https://dl.doubtnut.com/l/_g6ebatdgrzv5
https://dl.doubtnut.com/l/_2fRosoTjLPvl

o Watch Video Solution

15. In the following reaction started only with
Ag, 2A5(g9) < 3A5(g) + A4(g) mole fraction of A, is found to 0.36 at a
total pressure of 100atm at equilibrium. The mole fraction of Ag(g) at
equlibrium is :

A.0.28

B.0.72

C.0.18

D. None of these

Answer: A

o Watch Video Solution

16. Ina 0.25 litre tube dissociation of 4 moles of NO takes place. If its

degree of dissociation is 10%. The value of K, for reaction


https://dl.doubtnut.com/l/_2fRosoTjLPvl
https://dl.doubtnut.com/l/_XEqLnivaVnj2
https://dl.doubtnut.com/l/_ixZfaIQJLOV2

2NO < Ny + Oy is:

Answer: A

o Watch Video Solution

17. For the given reaction at constant pressure,

nA(g) & Au(g)
Initial moles 1 0
Final moles 1 — « =

Then the correct relation between initial density (d;) and final density

(df) of the systemis :

-
n s —di

B. =
n—1 df @



https://dl.doubtnut.com/l/_ixZfaIQJLOV2
https://dl.doubtnut.com/l/_S9zLNanJA5bv

Answer: B

° Watch Video Solution

18. On decomposition of NH4HS , the following equilibrium is
estabilished: NH HS(s) < NH;3(g) + HyS(g) If the total pressure is P
atm, then the equilibrium constant K, is equal to

A. P atm

B. P%atm

C. P? /4atm?®

D.2P atm

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_S9zLNanJA5bv
https://dl.doubtnut.com/l/_8EZJMY49NWdG

19. At room temperature, the equilibrium constant for the reaction P + Q

< R+ S was calculated to be 4.32 . At 425° C' the equilibrium constant

became 1.24 x 102 . This indicates that the reaction

A. is exothermic

B. is endothermic

C.is difficult to predict

D. no relation between A HandK

Answer: A

o Watch Video Solution

20. Calculate A, G® for conversion of oxygen to ozone, 3/2

0(g) — O3(g) at 298 K. If K, for this conversion in 2.47 x 10~ **

A. 163K jmol 1


https://dl.doubtnut.com/l/_8EZJMY49NWdG
https://dl.doubtnut.com/l/_cd899OmzZ7LL
https://dl.doubtnut.com/l/_9nGg0HBXFMZE

B.2.4 x 10K jmol ~*
C.1.63K Jmol ~*

D.2.38 x 10°Kjmol !

Answer: A

o Watch Video Solution

21. For the reaction, 4N H3(g) + 505(g) < 4NO(g) + 6
H,0O(l), AH = positive. At equilibrium the factor that will not affect the
concentration of NHj is:

A. change in pressure

B. change in volume

C. catalyst

D. None of these

Answer: C

[ - 1


https://dl.doubtnut.com/l/_9nGg0HBXFMZE
https://dl.doubtnut.com/l/_T0Lcz9tnnIuu

| @ Watch Video Solution J

22. The effect of adding krypton (Kr) gas on position of equilibrium,

keeping the volume of the system constant is

A.If An = 0, backward reaction is favoured.

B.If,An = -+ wve, forward reaction is favoured

C.If An = — ve, forward reaction is favoured

D. No effect watever be the value of An

Answer: D

o Watch Video Solution

23. Le-Chatelier's principle is applicable only to a

A. System in equilibrium

B. Irreversible reaction


https://dl.doubtnut.com/l/_T0Lcz9tnnIuu
https://dl.doubtnut.com/l/_C3XMaML2DBp6
https://dl.doubtnut.com/l/_RV0ECaPOtyzC

C. Homogeneous reaction

D. Heterogeneous reaction

Answer: A

o Watch Video Solution

24. Two solid compOounds X and Y dissociates at a ceritain temperature

as follows

X(s) & A(g) +2B(g), Kp1 = 9 x 10 *atm®

Y (s) < 2B(g) + C(g), Kpy = 4.5 x 10 *atm?

The total pressurre of gases over a mixture of X and Tis :
A.4.5 atm
B. 0.45 atm

C.0.6 atm

D. None of these

Answer: B


https://dl.doubtnut.com/l/_RV0ECaPOtyzC
https://dl.doubtnut.com/l/_NirUwJeo4gfX

° Watch Video Solution

25. The value of AG*for the phosphorylation of glucose in glycolysis is

15K J /mol. Find the value of K,,at300K.

° Watch Video Solution

26. Which of the following statements is correct for a reversible process

in a state of equilibrium ?

A.AG = 2.30RT log K

B.AG®° = — 2.30RTlog K

C.AG° = 2.30RTlog K

D.AG = — 2.30RT log K

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_NirUwJeo4gfX
https://dl.doubtnut.com/l/_Id7HP9RVs8eU
https://dl.doubtnut.com/l/_vkzjLlyV9TM2

27. For the following isomerisation reaction

cis-butene-2 < trans — butene-2 Kp = 1.732

! A

P(ci s-butene-2)

60°

P —
(trans-butene-2)

Which of the following statement is true at point A?

AQ> K,
B.Q < K,
CQ=K=1

D.Q = K = 1.732

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_2cyirRNKZ1CP

28.In the reaction
PCls(g) < PCl3(g) + Cla(g)
a graph in plotted to show the variation of rate of forward and backward

reactions against time. Which of the following is correct?

A

Rate J/ forward

1

3

backward
——————

Time

Q>KQ=KQ<K

A 321

B.123

C.231

D. 213


https://dl.doubtnut.com/l/_2cyirRNKZ1CP
https://dl.doubtnut.com/l/_Jk6iQkDidfVb

Answer: A

o Watch Video Solution

29, For the reaction PCl5 4 < PCl3(4) + Cly(4), the forward reaction
at constant temperature is favoured by

A. introducing chlorine gas at constant volume

B. introducing an inert gas at constant pressure

C.increasing the volume of the container

D. introducing PCl5 at constant volume

Answer: A

o Watch Video Solution

30. Find out InK,, for the formation of NO, from NO and O, at 298K

1
NOg + 502 <~ NOQQ



https://dl.doubtnut.com/l/_Jk6iQkDidfVb
https://dl.doubtnut.com/l/_E4fRInePW0H3
https://dl.doubtnut.com/l/_gewhicO5A41y

Given: AG{ (NO,) = 52.0KJ /mole
A7 (NO) = 87.0KJ /mole

A2 (0z) = 0KJ /mole

A 35 x 10°
" 8.314 x 298

3B x10°
" 8.314 x 298

c 35 x 10°
" 2.303 x 8.314 x 298

35 x 10°
"2 x 298

Answer: A

o Watch Video Solution

31.1f a reaction vessel at 400° C'is charged with equimolar mixture of CO
and steam such that Pgp = Pg,0 = 4 bar what will be that partial
pressure of Hy at equilibrium if Kp = 9

CO + H,0 & CO, + H,

A. 3 bar


https://dl.doubtnut.com/l/_gewhicO5A41y
https://dl.doubtnut.com/l/_ad9hcwpDcm7A

B.4 bar

C.2bar

D.1 bar

Answer: A

° Watch Video Solution

Advanced Level Problems (Part-2)(Section-1)

1. Write the equilibrium constant of the reaction

C(s) + HyO(g) & CO(g) + Ha(g)

° Watch Video Solution

2. For the reaction PCl; < PCl3 + Cly, Supposing at constant
temperature, if the volume is increased 16 times the initial volume, the

degree of dissociation for this reaction will becomes:


https://dl.doubtnut.com/l/_ad9hcwpDcm7A
https://dl.doubtnut.com/l/_MZwOHclWPwhw
https://dl.doubtnut.com/l/_Dp2QOYF2l6d6

A. 4 times

B. — times
4

C. 2 times

D. — times
2

Answer: A::B::D

o Watch Video Solution

3. A vessel of 10L was filled with 6 mole of SbyS3 and 6 mole of Hs to
attain the equilibrium at 440° C as:

SbyS3(s) + 3Ho(g) < 2Sb(s) + 3H3S5(9)

After equilibrium the H,S formed was analysed by dissolving it in water
and treating with excess of Pb>" to give 708¢gof PbS as precipitate. What

is value of K of the reaction at 440° C?(At. weight of Pb = 206).

A.0.08

B.0.8


https://dl.doubtnut.com/l/_Dp2QOYF2l6d6
https://dl.doubtnut.com/l/_qbjr2NqTaYjt

C.04

D. 0.04

Answer: A::B::D

o Watch Video Solution

1
4. Variation of log;, K with T is shown by the following graph in which

straight line is at 45° , hence AH°® is:

!

log,oK 5

/T —>


https://dl.doubtnut.com/l/_qbjr2NqTaYjt
https://dl.doubtnut.com/l/_WQia5D4fnfhW

A. +4.606cal

B. —4.606cal

C. 2cal

D. —2cal

Answer: B

o Watch Video Solution

5.aA + bB < c¢C + dD
In above reaction low pressure and high temperature, conditions are shift
equilibrium in back direction so correct set:

A(a+b) > (c+d),AH >0

B.(a+b) <(c+d),AH >0

C.(a+b) <(c+d),AH<O

D.(a+ B) > (c+d),AH <0


https://dl.doubtnut.com/l/_WQia5D4fnfhW
https://dl.doubtnut.com/l/_T2CbLnVy53EL

Answer: D

o Watch Video Solution

6. The value of K, for the reaction at 27°C

Bry(l) + CI(g) < 2BrCI(g)

is latm. At equilibrium in a closed container partial pressure of BrCI
gas 0.1latm and at this temperature the vapour pressure of Bry(l) is also
0.1atm. Then what will be minimum moles of Bry(l) to be added to 1

mole of CI, initially, to get above equilibrium stiuation,

A 10 [
-5 Moles

B. Emoles

C el [
- g Mmoles

D. 2moles

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_T2CbLnVy53EL
https://dl.doubtnut.com/l/_Q9aGxf8QxXXy

7.0(s) & 2A(g) + B(s)
If the dissociation of C(s) is a and d is the density of the gaseous
mixture in the container. Initially container have only C(s) and the

reaction is carried at constant temperature and pressure.

o
(n !
A. . Cd e
i
T /’
(3) /
L/
B ] d —>
4 ,
i
[0 4 //
(€
yd
C | ¢
A
(D)
l d —


https://dl.doubtnut.com/l/_Q9aGxf8QxXXy
https://dl.doubtnut.com/l/_xiGXY8CV7cU2

Answer: D

° Watch Video Solution

Advanced Level Problems (Part-2)(Section-2)

Ky

is maximum and minimum

1. For which reaction at 298 K, the value of

[

respectively:

A N204 < 2Noo

B.2505 + Oy & 2503

CX+Y <« 47

D.A+3B & 7C

Answer: B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_xiGXY8CV7cU2
https://dl.doubtnut.com/l/_tAYOjbCI5k36

2. For the equilibrium 2505(g) + O2(9)2505(g9), AH = — 198K J, the
equilibrium concentration of SO5 will be affected by

A. doubling the volume of the reaction vessel

B. increasing the temperature at constant volume

C. adding more oxygen to the reaction vessel

D. adding helium to the reaction vessel at constant volume

Answer: A::B::C

° Watch Video Solution

3.AB(s) & A(g) + B(g)K, = 4, AH = + ve
In a container,A(g) "and" B(g) are filled to partial pressure of 1 atm each.
Now AB(s) is added (in excess quantity). Which of the following is

CORRECT? (No other gas is present in container):

A. At equilibrium, the total pressure in the container is 4 atm.


https://dl.doubtnut.com/l/_aQq3GjvdKfDY
https://dl.doubtnut.com/l/_CmMnpg742kOi

B. Equilibrium pressure decreases uniformly on increasing the volume

by container.

C. At equilibrium, the total pressure in the container is more than 4

atm, if temperature is increased.

D. None of these

Answer: A::C::D

o Watch Video Solution

4.
CuS04.5H,0(s) < CuS0,4.3H,0(s) + 2H,0(s)Kp = 0.4 x 10~ 3atm?
Which of following sttement are correct:
A.AG° = — RTIn Py,p where Py, = partial pressure of H,O at
equilibrium.
B. At vapour pressure of H,0O = 15.2 torr relative humidity of


https://dl.doubtnut.com/l/_CmMnpg742kOi
https://dl.doubtnut.com/l/_UbuYpZljO4mp

C.In pressure of aqueous tension of 24 torr, CuS0O4.5H5,0 can not

loss moisture.

D. In presence of dry atmosphere in open container CuSO4.5H,0 will

completely convert into CuS04.3H,0

Answer: B::C::D

o Watch Video Solution

5.05 moles of NH,H S(s) are taken in a container having air at 1 atm. On
warming the closed container to 50° C the pressure attained a constant
value of 1.5 atm, with some NH,HS(s) remaining unreacted. The K, of
reaction

NH4HS(8) 4 NH3(g) + H2S(g)at5O°)C’ is:

A.0.25
B.0.625

C.0.025


https://dl.doubtnut.com/l/_UbuYpZljO4mp
https://dl.doubtnut.com/l/_Xv01AIsHD0Bj

D. 0.0625

Answer: D

° Watch Video Solution

6. How many moles of water are in vapour phase present inside the vessel
containing 1L water after sufficient time? (Vapour pressure of water at
25
27°C = 3000Pa, R = ?J/mol — K)
A5 x 10
B. 120

C.1.2x10°3

D. None of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Xv01AIsHD0Bj
https://dl.doubtnut.com/l/_1x42hDTOkyVi

Advanced Level Problems (Part-2)(Section-3)

1.1f 1 mole of CH3COOH and 1 mole of CoHsOH are taken in 1 litre
flask, 50 % of CH;COOH is converted into ester as,

CH3COOH (;y + C,Hs0H () < CH3COOC,Hs(1) + Hy0 ()

There is 33% conversion of CH3COOH into ester, if
CH3COOHandCyH;OH have been taken initially in molar ratio z:1,

find z.

° Watch Video Solution

2. Solid ammonium carbamate NH,COONH, was taken in excess in
closed container according to the following reaction
NH,COONH,(s) < 2NH3(g) + CO4(g). If equilibrium pressure is 4

atm, it's equilibrium constnat Kp is ?

° Watch Video Solution



https://dl.doubtnut.com/l/_G9aonbjvlEqq
https://dl.doubtnut.com/l/_hnTGXj4SC674

3. Find the percentage dissociation of ammonia into N, and 'H, if the
dissociation is carried out at constant pressure and the volume at
equilibrium is 20 % greater than initial volume. (Initially. Equal moles of

N Hsand N, are present with no hydrogen)

o Watch Video Solution

4. AyB g4 is introduced in a vessel at 1000K. If partial pressure of
A,B(g)isl atm initially and Kp for reaction
A;B(,) < 2A(g) + B(g)is81 x 10~° then calculate percentage of

dissociation of A, B.

o Watch Video Solution

5. Consider the following two equilibrium established together in a
closed container
A(S) g 2B(g) + 30(9)7 KPI

A(S) A 3D(g)’ KPz


https://dl.doubtnut.com/l/_7GMuwdrkUOUw
https://dl.doubtnut.com/l/_Ty6yqJERDgZi
https://dl.doubtnut.com/l/_iO5msyrf8Y9L

Starting with only A(s), molar ratio of B(g) & D(g) at equilibrium is

found to be in a ratio 1: 6 determine
Py

° Watch Video Solution

6. 0.1 mol each of ethyl alcohol and acetic acid are allowed to react and at
equilibrium, the acid was exactly neutralised by 100mL of 0.86NNaOH.

If no hydrolysis of ester is supposed to have undergo, find K.

° Watch Video Solution

Advanced Level Problems (Part-3)(Stage-1)

1. If the equilibrium constant for the reaction 0.125.

P4(g) + 6Cl2(g) <~ 4PCZ3(9)
The value of equilibrium constant for this reaction

4PCZ3(9) & P4(g) —|—60l2(g)

A.0.25


https://dl.doubtnut.com/l/_iO5msyrf8Y9L
https://dl.doubtnut.com/l/_OgaWgnQuuLIX
https://dl.doubtnut.com/l/_1886BqGRTg0a

B.8

C.0.125

D.6

Answer: B

o Watch Video Solution

2.The free energy change for a reversible reaction at equilibrium is:
zero
small positive
small negative
large positive.
A. very large positive
B. positive
C.zero

D. negative


https://dl.doubtnut.com/l/_1886BqGRTg0a
https://dl.doubtnut.com/l/_nqthOPPF5MWX

Answer: C

o Watch Video Solution

3. Pure ammonia is placed in a vessel at a temperature where its
dissociation constant («) is appreciable. At equilibrium,

A. concentration of ammonia does not change with pressure.

B. its degree of dissociation, a does not change with pressure

C. K, does not change significantly with pressure.

D. concentration of hydrogen is less than that of nitrogen.

Answer: C

o Watch Video Solution

4.For a spontaneous process :-


https://dl.doubtnut.com/l/_nqthOPPF5MWX
https://dl.doubtnut.com/l/_64kHgT5Np8YS
https://dl.doubtnut.com/l/_RNul39SEusr4

A. zero

B. negative

C. positive

D. very large positive

Answer: B

o Watch Video Solution

5. For a given reversible reaction at a fixed temperature, equilibrium

constants K, and K_ are related by ........

A K, = K, R(T)*"
An

B.K, = K,. (RT)
An

C.K, = K,. (RT)

D. mol. dm 3

Answer: C



https://dl.doubtnut.com/l/_RNul39SEusr4
https://dl.doubtnut.com/l/_JAn8p2o8K2U1

| ° Watch Video Solution

6.1n the gaseous phase reaction
CyH, + Hy < (C9Hg, the equilibrium constant can be expressed in the
units to :

A.mol*dm 3

B.dm3mol !

C.dm>*mol !

D. mol. dm 3

Answer: B

° Watch Video Solution

7. The equilibrium constant for the reaction Hy + Bry < 2HBr is 67.8

at 300K. The equilibrium constant for the dissociation of HBr is:


https://dl.doubtnut.com/l/_JAn8p2o8K2U1
https://dl.doubtnut.com/l/_YY7lqHSyLfqv
https://dl.doubtnut.com/l/_sXkrI2egNg4B

A.0.0147

B.67.80

C.33.90

D. 8.349

Answer: A

o Watch Video Solution

8. The equilibrium constant (K) for the reaction. A + 2B < 2C + D is:

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_sXkrI2egNg4B
https://dl.doubtnut.com/l/_XDOSUOqfIEmc

9. A solid mixture(5.000 g) consisting of lead nitrate and sodium nitrate
was heated below 600°C until the weight of the residue was constant. If
the loss in weight is 28%, find the amount of lead nitrate and sodium

nitrate in the mixture.

o Watch Video Solution

10. The following pictures represents the equilibrium state for three

different reactions of the type

A2 + X2 & 24X (X = B, COI'D)


https://dl.doubtnut.com/l/_XDOSUOqfIEmc
https://dl.doubtnut.com/l/_XeiyJs3bEjPD
https://dl.doubtnut.com/l/_gXlf2quQmaN5

At X, — 2AX (X =8B, CorD)
S
& @@ @%@
O 0 S o
(A (
S © i
A, +B, . ~ 2AB (A, +C
D B

Which reaction has the largest equilibrium constant?

A.As + By & 2AB

B.4y + (Cy & 2AC

C. Ay + Dy & 2AD

D. None of these

Answer: B

2A

—~
L

o Watch Video Solution



https://dl.doubtnut.com/l/_gXlf2quQmaN5
https://dl.doubtnut.com/l/_YGxqQBtLyDGg

11. Methanol (CH30H) is manufactured by reaction of carbon monoxide
with hydrogen in the presence of ZnO / Cry O3 catalyst.
CO + 2H2(g), [AHO = —91KJ]
What happens to the amount of methanol when an equilibrium mixture
of reactants and products is subjected to rise in temperature?

A. Amount of methanol will increase

B. Amount of methanol will decrease

C. Amount of methanol remain the same

D. None of these

Answer: B

o Watch Video Solution

12. For the reversible reaction,A + B < C, the specific reaction rates for
forward and reverse reactions are 1.25 x 10%and2.75 x 10* respectively.

The equilibrium constant for the reaction is:


https://dl.doubtnut.com/l/_YGxqQBtLyDGg
https://dl.doubtnut.com/l/_vlyONDwA7PdB

A. 0.0454

B. 0.022

C.2.20

D. 0.4545

Answer: A

o Watch Video Solution

13. The equilibrium constant for the gaseous reaction Hy + Cly, < 2HCI

is given by

N [H>][Cly)]
[HCI?
[H,][Cly]

- 2[HC)
[HCI)?

" [H)[Cly]

D. 2[HCl]) / ([H_()I[CI_(2)])

Answer: C



https://dl.doubtnut.com/l/_vlyONDwA7PdB
https://dl.doubtnut.com/l/_F4JDNUKs70Cv

° Watch Video Solution

14. Given the equilibrium system
NH,CI(s) & NH, (ag) + Cl” (ag)(AH = + 3.5kcal/mol).
What change will shift the equilibrium to the right?

A. decrease in temperature

B. increase in temperature

C. addition of NH4Cl crystals to the reaction mixture

D. addition of NH4OH solution to the reaction mixture.

Answer: B

o Watch Video Solution

15. A catalyst increases the

A. rate of forward reaction only


https://dl.doubtnut.com/l/_F4JDNUKs70Cv
https://dl.doubtnut.com/l/_50eILUkICCpF
https://dl.doubtnut.com/l/_LEOHt8t8BgUo

B. free energy change in the reaction

C. rates of both forward and reverse reactions

D. equilibrium constant of the reaction.

Answer: C

° Watch Video Solution

16. For the reaction, Ny 4+ 3Hy < 2NHj, the units of

respectively are:

A.mol ~?L?andbar ~2

B.mol 2L?andBar !

C. mol ~ ! Landbar —2

D. mol 'L 'andbar !

Answer: A

K andK,

° Watch Video Solution



https://dl.doubtnut.com/l/_LEOHt8t8BgUo
https://dl.doubtnut.com/l/_8jjonY0btP1j

17. A 0.20 M solution of methanoic acid has degree of ionization of 0.032.

Its dissociation constant would be

A.2.1 x 10 — 2
B.2.1 x10—-4
C.1.1x10—6
D.1.6 x 10 — 8
Answer: A::B

o Watch Video Solution

18. The equilibrium constant for the reaction Ny, + 3Hy; < 2N Hj is 70 at
a certain temperature. Hence, equilibrium constant for the reaction

1 3
NH; & EN2 + §H2 of the same temperature will be approximately

A 1.4 x 102


https://dl.doubtnut.com/l/_8jjonY0btP1j
https://dl.doubtnut.com/l/_pXoeKn3f0uaL
https://dl.doubtnut.com/l/_lkW06OFa1IDc

B.1.2 x 10!

C.2.0x 1074

D.2.9 x 102

Answer: B

° Watch Video Solution

19. For the reaction:

4NH;3(g) + 705(4) < 4NOy(4) + 6H0,. K, is related to K by

A K, = K (RT)

C. K, = K.(RT)®

D.K, = K, | (RT).

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_lkW06OFa1IDc
https://dl.doubtnut.com/l/_Flpgx2VPLpuQ

20. When K, > 1 for a chemical reaction,

A. the equilibrium would be achieved rapidly

B. the equilibrium would be achieved slowly

C.product concentrations would be much greater than reactant

concentrations at equilibrium

D.reactant concentraions would be much greater then product

concentraions at equilibrium.

Answer: C

o Watch Video Solution

21. What will be the effect to increased pressure in the following
equilibrium reaction ?

(i) Hy(g) + I(g) < 2HI(g)


https://dl.doubtnut.com/l/_Flpgx2VPLpuQ
https://dl.doubtnut.com/l/_5KUWJ6r7JYww
https://dl.doubtnut.com/l/_1CUZ9h7M1Fzl

(i) N2(g) + 3H>(g) < 2NH;(g)
(ii)) N204(g) & 2NO»(g)
A. form more ammonia gas
B. produce more N;(g)andHs(g)
C. Keep the conversion to ammonia unaltered

D. produce more Hs(g).

Answer: A

o Watch Video Solution

22.In which reaction will an increase in the volume of the container favor
the formation of products?

A.C(s) + HO(g) < CO(y) + Hy((g))

B. Hy(g) + la(g)andHy y)

C.4NHj3(4) +50;3(4) & 4NO((g)) + 6H,0


https://dl.doubtnut.com/l/_1CUZ9h7M1Fzl
https://dl.doubtnut.com/l/_FLkGWnDZVnM4

D.30:((g)) © 203((g))-

Answer: A

° Watch Video Solution

23. Which of the following changes the value of the equilibrium constant

?
A. change in concentration
B. change in pressure
C.change in volume
D. None of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_FLkGWnDZVnM4
https://dl.doubtnut.com/l/_vqziYhd2J2ER

24, Consider the equilibrium reaction:

ANHs((g)) +302((9)) © 2N2((g)) + 6H20(y)

(AH = — 1268KJ)

Which change will cause the reaction to shift to the right?
A. Increase the temperature
B. Decrease the volume of the container.

C. Add a catalyst to speed up the reaction.

D. None of these

Answer: D

o Watch Video Solution

25. Equilibrium constants K; and K, for the following equilibria
K
NO(g) + 1/20,(g) <= NO,(g) and
K.
2NO,(g) <= 2NO(g) + Os(9)

are related as


https://dl.doubtnut.com/l/_peINcVWvzDNR
https://dl.doubtnut.com/l/_J3ibBY7XFMU1

A K, = 2K,
B.K, = 1/K,

D. K, = /1K,

Answer: D

o Watch Video Solution

26. A catalyst speeds up a chemical reraction by

A. shifting the equilibrium

B. increasing the activation energy

C.initiating the reaction

D. decreasing energy of activation

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_J3ibBY7XFMU1
https://dl.doubtnut.com/l/_xeobNcUoGBHu

27.For the reaction 2HI < Hy(g) + Ix(g)

B. K, > K,
C.K, <L,

D.Lc: \/EP

Answer: A

o Watch Video Solution

28. consider the following gaseous equilibrium with equilibrium constant
K, and K, respectively
§0,(9) +1/20, < 505(g)

2505 (g) < 250,(g) + Os(g)

The equilibrium constants are related as


https://dl.doubtnut.com/l/_xeobNcUoGBHu
https://dl.doubtnut.com/l/_3z6nJpyzFWJe
https://dl.doubtnut.com/l/_9F9SKdNgMpQh

AK,=(K) '

1
B. K2 - -_—
K,
1 2
CKy=|—
K,

D. VK,

Answer: C

° Watch Video Solution

29. The equilibrium constant K, for the reaction,

2NaHCO3(s) = NCL2003(8) + COz(g) + HQO(Q)



https://dl.doubtnut.com/l/_9F9SKdNgMpQh
https://dl.doubtnut.com/l/_0bGPyI6QMeHf

L = vvatldn viaco >0Iution )

30. For the following reaction, the value of K change with
Ny(g) + Os(g) < < 2NO(g), AH = + 180kJmol '
A. change in pressure
B. change in concentration of oxygen
C. introduction of NO(g)

D. change in temperature

Answer: D

o Watch Video Solution

31. For the reaction PCl3(g) + Cly(g) — PCl5(g), K. is 26 at 250° C.

K, at the same temperature is (R = 8.314JK*1mol*1)

A.4.6 x 10°


https://dl.doubtnut.com/l/_0bGPyI6QMeHf
https://dl.doubtnut.com/l/_DjcJQA9eRy3t
https://dl.doubtnut.com/l/_CZAxQbxstwq8

B.5.7 x 10°

C.6.0 x 103

D.8.3 x 103

Answer: C

o Watch Video Solution

32. At 445° C, K. for the following reaction is 0.020.

2HI(g) — Ha(g) + Ix(9)
A mixture of Hy, I, and HI in a vessel at 445°C has the following
concentration: [HI|] = 2.0M, [Hy] = 0.50M and [I;] = 0.10M. The
statement that is true concerning the reaction quotient, Q. is:

A Q.K., the system is at equilibrium

B. Q. less than K., more HyandlI, will be produced

C. Q. less than K., more HI will be produced

D. Q. is greater than K., more HyandI, will be produced


https://dl.doubtnut.com/l/_CZAxQbxstwq8
https://dl.doubtnut.com/l/_4KaAnpladWfY

Answer: B

° Watch Video Solution

33. A catalyst accelerates a reaction primarily by stablizing the

A. substrate

B. product

C.intermediate

D. transition state

Answer: D

° Watch Video Solution

34. The oxidation of SO, to SOj is an exothermic reaction. The yield of

SO3 will be maximum if :


https://dl.doubtnut.com/l/_4KaAnpladWfY
https://dl.doubtnut.com/l/_9Y9Jn1FcVyKm
https://dl.doubtnut.com/l/_c3rA1KcmAk2Q

A. temperature is increased and pressure is kept constant

B. temperature is decreased and pressure is increased

C. both temperature and pressure are increased

D. both temperature and pressure are decreased

Answer: B

o Watch Video Solution

35.In which of the following reaction K}, > K. ?

A Hy + 1y — 2HI
B.Ny, +3Hy — 2NH3
C. 2503 — 2502 + 02

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_c3rA1KcmAk2Q
https://dl.doubtnut.com/l/_71x5Gy6enpI8

36.The K, / K, ratio for the reaction:

4NH3(g) + 702(9) = 4NO(Q) + 6H20(g),at,127°C is
A.0.0304
B.0.0831
C.1.0001

D. 33.26

Answer: A

o Watch Video Solution

37. K, for the reaction given below is 1.36at499 K. Which of the
following equations can be used to calculate K, for this reaction?

NyO5(g) = NO3z(g) + NO3(y)

[(0.0821) x (499)]

A Ko =
¢ [1.36]



https://dl.doubtnut.com/l/_71x5Gy6enpI8
https://dl.doubtnut.com/l/_HhT4OmAzfvY4
https://dl.doubtnut.com/l/_T1ZXcNkA1leI

[(1.36) x (0.0821)]

o fe = 1499]
[1.36]
C Ky =
[(0.0821) x (499)]
o Ko [(1.36) x (499)]
[0.0821]
Answer: C

o Watch Video Solution

38. At 700K, for the reaction 2S505(g) + Os(g) < 2505(g) the
Kis3.2 x 10%. At the same temperature the K, for the reaction
SO5(g) < SO5(g) + 0.5004(9g) is:

A.3.125 x °

B.5.59 x 10~°

C.1.79 x 10*

D.1.79 x 102

Answer: B

[ - 1


https://dl.doubtnut.com/l/_T1ZXcNkA1leI
https://dl.doubtnut.com/l/_85eh2Pi934La

| @J Watch Video Solution J

Advanced Level Problems (Part-3)(Stage-2)

1. Reaction stoichiometry, kinetics and thermodynamics that of Nitrosyl

chloride (NOC), is a yellow gas that is most commonly encountered as
a decomposition product of aqua regia. It is toxic and irritating to the
lungs. On heating NOC'! decomposes as

2NOCl — 2NO + Cl,.

The enthalpy change (AH) for the formation of 1 mole of Cly by the
decomposition of NOCI is 75.3KJ between 100. Kto600K. The
standard entropies (S° _ (298K)) of different species are as given

below:

Substance NOCI NO C(Cl,

S5k 264 211 223

Calculate G of the above decomposition reaction at 298K.

o Watch Video Solution



https://dl.doubtnut.com/l/_85eh2Pi934La
https://dl.doubtnut.com/l/_LlTGjBd5AioE

2. Reaction stoichiometry, kinetics and thermodynamics Itbgt Nitrosyl
chloride (NOCI), is a yellow gas that is most commonly encountered as
a decomposition product of aqua regia. It is toxic and irritating to the
lungs. On heating NOC' decomposes as

2NOCl — 2NO + Cl,.

The enthalpy change (AH) for the formation of 1 mole of Cl, by the
decomposition of NOCI is 75.3KJ between 100. Kto600K. The
standard entropies (S° _ (298K)) of different species are as given

below:

Substance NOCI NO C(Cl,

Ssex 264 211 223

Calculate the temperature at which K, will be double the value at 298 K.

° Watch Video Solution

3. Reaction stoichiometry, kinetics and thermodynamics that of Nitrosyl
chloride (NOC!), is a yellow gas that is most commonly encountered as
a decomposition product of aqua regia. It is toxic and irritating to the

lungs. On heating NOC' decomposes as


https://dl.doubtnut.com/l/_pcsXXar88Jg1
https://dl.doubtnut.com/l/_9Ey1As7DygSW

2NOCIl — 2NO + Cl,.

The enthalpy change (AH) for the formation of 1 mole of Cly by the
decomposition of NOCI is 75.3KJ between 100. Kto600K. The
standard entropies (S° _ (298K)) of different species are as given

below:

Substance NOCI NO C(Cl,

Sssx 264 211 223

Calculate the temperature above which the reaction will become non-

spontaneous.

° Watch Video Solution

Advanced Level Problems (Part-3)(Stage-5)

1. An alloy consists of rubidium and one of the other alkali metals. A

sample of 4.6g of the alloy when allowed to react with water, liberates
2.241dm? of hydrogen at STP.

Relative atomic masses:
Ap(Li) = 7, Ap(Na) = 23, Ap(K) = 39, Ar(Rb) = 85.5, Ap(Cs) = 1.33

Which alkali metal is the component of the alloy?


https://dl.doubtnut.com/l/_9Ey1As7DygSW
https://dl.doubtnut.com/l/_aS1JjOBmdVqp

° Watch Video Solution

2. An alloy consists of rubidium and one of the other alkali metals. A
sample of 4.6g of the alloy when allowed to react with water, liberates
2.241dm? of hydrogen at STP.

Relative atomic masses:
Ap(Li) = 7, Ap(Na) = 23, Ap(K) = 39, A7(Rb) = 85.5, Ap(Cs) = 1.33

What composition in % by mass has the alloy?

° Watch Video Solution



https://dl.doubtnut.com/l/_aS1JjOBmdVqp
https://dl.doubtnut.com/l/_8hsTi30Ct7hU

