
CHEMISTRY

BOOKS - CENGAGE CHEMISTRY (HINGLISH)

CHEMICAL EQUILIBRIUM

Solved Example

1. Which graph will show equilibrium condition?

A. 

B. 

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_FwEL6Wlqio2q


C. 

D. None of these

Answer: C

Watch Video Solution

2. For A + B ⇔ C + D , the equilibrium constant is K1 and for

C + DhArA + B, the equilibrium constant is K2. The correct relation

between K1 and K2 is

A. K1 × K2 = 1

B. K1 × K2 - 1 = 0

C. K1 /K2 = 1

D. All of these

( )

https://dl.doubtnut.com/l/_FwEL6Wlqio2q
https://dl.doubtnut.com/l/_IPW8xJ9qj01r


Answer: A

Watch Video Solution

3. For the reactions, 

A ⇔ B, Kc = 1, B = ⇔ C, Kc = 3, C ⇔ D, Kc = 5. Kc for the reaction 

A ⇔ D is

A. 15

B. 5

C. 3

D. 1

Answer: A

Watch Video Solution

4. The law of mass action was proposed by

https://dl.doubtnut.com/l/_IPW8xJ9qj01r
https://dl.doubtnut.com/l/_hIESbnvGfgT3
https://dl.doubtnut.com/l/_OSpeyQWAAQZD


A. Guldberg and Waage

B. Le Chatelier and Braun

C. Kossel and Lewis

D. vant Ho�

Answer: A

Watch Video Solution

5. The equilibrium constant of the reactions 

SO2(g) +
1
2
O2(g) ⇔ SO3(g)  

and 2SO2(g) + O2 ⇔ 2SO3(g)  

are K1 and K2 respectively. The relationship between K1 and K2 is

A. K1 = K2

B. K2
2 = K1

C. K2
1 = K2

D. K2 = K1√

https://dl.doubtnut.com/l/_OSpeyQWAAQZD
https://dl.doubtnut.com/l/_3bynjF7ioFa5


Answer: C

Watch Video Solution

6. When 4mol of A is mixed with 4mol of B, 4mol of C and D are formed at

equilibrium, according to the reaction 

A + B ⇔ C + D  

the equilibrium constant is

A. √2

B. 2

C. 1

D. 4

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_3bynjF7ioFa5
https://dl.doubtnut.com/l/_BIGF68bpFVtR


7. The rate at which a substance reacts, depends on its:

A. Active mass

B. molecular mass

C. Equivalent mass

D. Total volume

Answer: A

Watch Video Solution

8. The state of equilibrium refers to

A. State of rest

B. Dynamic state

C. Stationary state

D. State of inertness

https://dl.doubtnut.com/l/_T3M0PeN0CBzP
https://dl.doubtnut.com/l/_l78Vf9LTPQN7


Answer: B

Watch Video Solution

9. For the reaction, A + 2B ⇔ C, the expession for equilibrium constant is

A. 
[A][B]2

[C]

B. 
[A][B]

[C]

C. 
[C]

[A][B]2

D. 
[C]

[2B][A]

Answer: C

Watch Video Solution

10. For the reaction: 

2A(g) + B(g) ⇔ 3C(g) + D(g)  

https://dl.doubtnut.com/l/_l78Vf9LTPQN7
https://dl.doubtnut.com/l/_01MU5B9URl0V
https://dl.doubtnut.com/l/_8iINWOANxdVv


Two moles each of A and B were taken into a �ask. The following must

always be true when the system attained equilibrium

A. [A] = [B]

B. [A] < [B]

C. [B] = [C]

D. [A] > [B]

Answer: B

Watch Video Solution

11. In a reversible chemical reaction, equilibrium is said to have been

established when the

A. Concentrations of reactants and products are equal

B. Opposing reactions cease

C. Speeds of opposing reactions become equal

https://dl.doubtnut.com/l/_8iINWOANxdVv
https://dl.doubtnut.com/l/_C7tG2UEyunnl


D. Temperature of opposing reactions are equal

Answer: C

Watch Video Solution

12. Active mass is de�ned as

A. Number of g equivalent per unit volume

B. Number of g mol per L

C. Amount of substance in g per unit volume

D. Number of g mol in 100L

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_C7tG2UEyunnl
https://dl.doubtnut.com/l/_fOS76eMRbKhI


13. For the reaction 

N2 + 3H2 ⇔ 2NH3  

and 
1
2
N2 +

3
2
H2 ⇔ NH3  

write down the expression for equilibrium constants Kc and K ′
c . How is 

Kc related to K ′
c?

Watch Video Solution

14. The equilibrium constant for the reaction 

N2 + 2O2 ⇔ 2NO2  

at a particular temperature is 100. Write down the equilibrium law

equations for the following reaction and determine the values of

equilibrium constants. 

2NO2 ⇔ N2 + 2O2  

NO2 ⇔ 1/2N2 + O2

Watch Video Solution

https://dl.doubtnut.com/l/_WIW6YCmYsDM6
https://dl.doubtnut.com/l/_RveSdfX0SRdM


15. Determine Kc for the reaction  

1
2
N2(g) +

1
2
O2(g) +

1
2
Br2(g)H + ⇔ NOBr(g)  

from the following data at 298K.  

The equilibrium constants for the following reaction 

2NO(g) ⇔ N2(g) + O2(g)  

and NO(g) +
1
2Br2(g) ⇔ NOBr(g)  

are 2.4 × 1030 and 1.4, respectively.

Watch Video Solution

16. For the hypothetical reactions, the equilibrium constant (K) value are

given 

A ⇔ B, K1 = 2, B ⇔ C, K2 = 4,   

C ⇔ D, K3 = 3  

The equilibrium constant (K) for the reaction 

A ⇔ D is

A. 48

https://dl.doubtnut.com/l/_bBrY8WCHvJNh
https://dl.doubtnut.com/l/_6Y6eHcMnD2n6


B. 6

C. 27

D. 24

Answer: D

Watch Video Solution

17. Given 

N2(g) + 3H2(g) ⇔ 2NH3(g), K1  

N2(g) + O2(g) ⇔ 2NO(g), K2  

H2(g) +
1
2
O2(g) ⇔ H2O(g), K3  

The equilibrium constant for 

2NH3(g) +
5
2O2(g) ⇔ 2NO(g) + 3H2O(g)  

will be

A. K1K2K3

B. 
K1K2

K3

https://dl.doubtnut.com/l/_6Y6eHcMnD2n6
https://dl.doubtnut.com/l/_y5WfwHM3f4G9


C. 
K1K

2
3

K2

D. 
K2K

3
3

K1

Answer: D

Watch Video Solution

18. In areversible reaction, study of its mechanism says that both the

forward and reverse reaction follows �rst-order kinetics. If the hal�ife of

forward reaction t1 / 2 f
 is 400s and that of reverse reaction t1 / 2 b

 is 

250s, the equilibrium of the reaction is

A. 1.6

B. 0.433

C. 0.625

D. 1.109

Answer: C

( ) ( )

https://dl.doubtnut.com/l/_y5WfwHM3f4G9
https://dl.doubtnut.com/l/_LMXKApmp4L4I


Watch Video Solution

19. 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 Kp if total pressure at equilibrium is 

0.8atm.

Watch Video Solution

20. A sample of CaCO3(s) is introduced into a sealed container of volume 

0.654L and heated to 1000K until equilibrium is reached. The equilibrium

constant for the reaction 

CaCO3(s) ⇔ CaO(s) + CO2(g),   

is 3.9 × 10 - 2 atm at this temperature. Calculate the mass of CaO present

at equilibrium.

Watch Video Solution

https://dl.doubtnut.com/l/_LMXKApmp4L4I
https://dl.doubtnut.com/l/_i2J8bEpAi4rK
https://dl.doubtnut.com/l/_4Hxk7CoO1tIc
https://dl.doubtnut.com/l/_ZXaCwBvsjPnZ


21. Form the given data of equilibrium constants of the following

reactions: 

CuO(s) + H2(g) ⇔ Cu(s) + H2O(g), K = 67  

CuO(s) + CO(g) ⇔ Cu(s) + CO2(g), K = 490  

Calculate the equilibrium constant of the reaction, 

CO2(g) + H2(g) ⇔ Cu(s) + CO2(g) + H2O(g)

Watch Video Solution

22. Given that at 1000K  

2SO2(g) + O2(g) ⇔ 2SO3(g), K = 261  

Calculate K for the following equations: ltgbrgt a. 2SO_(3)(g)hArr2SO_(2)

(g)+O_(2)(g)b. SO_(3)(g)hArrSO_(2)(g)+(1)/(2)O_(2)(g)c. SO_(2)(g)+(1)/(2)

(g)+(1)/(2)O_(2)(g)hArrSO_(3)(g)`

Watch Video Solution

23. If N2 + 3H2

K
⇔ 2NH3 then 2N2 + 6H2

K
⇔ 4NH3 - K′  is equal to

https://dl.doubtnut.com/l/_ZXaCwBvsjPnZ
https://dl.doubtnut.com/l/_kI92HXjGjnWq
https://dl.doubtnut.com/l/_A5rs2k2vVydC


A. K2

B. (K)1 / 3

C. 1/√K

D. 1/K2

Answer: A

Watch Video Solution

24. Equilibrium constants for four di�erent reaction are given as

K1 = 106, K2 = 10 - 4, K3 = 10, and K4 = 1. Which reaction will take

maximum time to attain equilibrium?

A. K1 = 102

B. K2 = 10 - 4

C. K3 = 10

D. K4 = 20

https://dl.doubtnut.com/l/_A5rs2k2vVydC
https://dl.doubtnut.com/l/_ASu3fh4JfTtP


Answer: B

Watch Video Solution

25. For the rections A ⇔ B, B ⇔ C, C ⇔ D, , equilibrium constants are 

K1, K2 and K3 respectively. What is the value of equilibrium constant for 

A ⇔ D ?

A. K1 + K2 + K3

B. K1 × K2 × K3

C. K1K2 /3

D. None

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ASu3fh4JfTtP
https://dl.doubtnut.com/l/_6vR0DgbLS1on


26.   

Which oxide is most stable?

A. AO

B. BO

C. CO

D. DO

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ovlDWG8WqD7L


27. Theory of 'active mass' indicates that the rate of a chemical reaction is

directly proportional to the

A. Equilibrium constant

B. Properties of reactants

C. Volume of apparents

D. Concentration of reactants

Answer: D

Watch Video Solution

28. For a system, a + 2B ⇔ C , the equilibrium comcentrations are 

[A] = 0.06, [B] = 0.12, and [C] = 0.216. The Kc for the reaction is

A. 120

B. 400

C. 4 × 10 - 3

https://dl.doubtnut.com/l/_99B0BrXVk7rN
https://dl.doubtnut.com/l/_twXEiXn616SZ


D. 250

Answer: D

Watch Video Solution

29. Equilibrium constants (K) for the reaction

2NO(g) + Cl2(g) ⇔ 2NOCl(g) is correctly given by the expression

A. 
[NOCl]2

[NO]2 Cl2

B. 
[2NOCl]

[2NO] Cl2

C. 
[NO]2 + Cl2

[NOCl]

D. 
[NO]2 Cl2

[NOCl]2

Answer: A

Watch Video Solution

[ ]

[ ]
[ ]

[ ]

https://dl.doubtnut.com/l/_twXEiXn616SZ
https://dl.doubtnut.com/l/_fD7CD0H7Rr0y
https://dl.doubtnut.com/l/_mf9E3Co6mkg4


30. Consider the following equilibrium: 

SO2(g) +
1
2O2(g)

K1

⇔ SO3(g),   

2SO3(g)
K2

⇔   

What is the relation between K1 and K2?

A. K1 =
1
K2

B. K1 =
1

K2

C. K1 = K2

D. K1 =
1

K2
2

Answer: B

Watch Video Solution

√

31. Consider the following reaction: 

2NO2(g) → 2NO(g) + O2(g)  

In the �gure below, identify the curves X, Y,  and Z associated with the

https://dl.doubtnut.com/l/_mf9E3Co6mkg4
https://dl.doubtnut.com/l/_KSqEiYEiZHsS


three species in the reaction 

A. X = NO, Y = O2, Z = NO2

B. X = O2, Y = NO, Z = NO2

C. X = NO2, Y = NO, Z = O2

D. X = O2, Y = NO2, Z = NO

Answer: A

Watch Video Solution

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


32. Two equilibrium AB ⇔ A⊕ + BΘ  and AB + BΘ
⇔ ABΘ

2  are

simultaneously maintained in a solution with equilibrium constants K1

and k2, respectively. Ratio of A⊕  to ABΘ
2  in the solution is

A. Direclty proportional to B ɵ

B. Inversely proportional to B ɵ

C. Directly proportional to B ɵ 2

D. Inversely proportional to B ɵ 2

Answer: D

Watch Video Solution

[ ] [ ]

[ ]
[ ]

[ ]
[ ]

33. At 1400K, Kc = 2.5 × 10 - 3 for the reaction  

CH4(g) + 2H2S(g) ⇔ CS2(g) + 4H2(g)  

A 10L reaction vessel at 1400K contains 2.0mol of CH4, 3.0mol of CS2, 

3.0mol of H2S. In which direction does the reaction proceed to reach

equilibrium?

https://dl.doubtnut.com/l/_NSYtv0TAypOm
https://dl.doubtnut.com/l/_vKot4LHPW1Ij


A. Forward

B. Backward

C. May be forward or backward

D. Reaction is in equilibrium

Answer: B

Watch Video Solution

34. For the reaction 

PCl5(g) ⇔ PCl3(g) + Cl2(g)  

Which of the following sketches may represent above equilibrium?

Assume equilibrium can be achieved from either side and by taking any

one or more components initially. Give Kc for the reaction < 2?

A. 

https://dl.doubtnut.com/l/_vKot4LHPW1Ij
https://dl.doubtnut.com/l/_f8rE7ilozEq7


B. 

C. 

D. 

Watch Video Solution

35. a. For which of the following reactions, Kp is equal to Kc ?  

i. H2 + I2 ⇔ 2HI  

ii. N2 + 3H2 ⇔ 2NH3  

iii. PCl5 ⇔ PCl3 + Cl2  

b. For which of the following cases does the reaction go garthest to

completion: 

K = 1, K = 1010, K = 10 - 10?

https://dl.doubtnut.com/l/_f8rE7ilozEq7
https://dl.doubtnut.com/l/_IxncoZabRKNt


Watch Video Solution

36. Both matels Mg and Fe can reduce copper metal from a solution

having copper ions Cu2 + . According to the equilibria:  

Mg(s) + Cu2 +
⇔ Mg2 + + Cu(s), K1 = 6 × 1090  

Fe(s) + Cu2 +
⇔ Fe2 + + Cu(s), K2 = 3 × 1026  

Which metal will remove cupric ion from the solution to a greater extent?

Watch Video Solution

( )

37. The equilibrium constant of the reaction 

H2(g) + I2(g) ⇔ 2HI(g)  

at 426 ∘C is 55.3, what will be the value of equilibrium constant  

a. if the reaction is reversed and 

b. if the given reaction is represented as 

3H2 + 3I2 ⇔ 6HI?

Watch Video Solution

https://dl.doubtnut.com/l/_IxncoZabRKNt
https://dl.doubtnut.com/l/_Xwyq7CMInGhb
https://dl.doubtnut.com/l/_NoF2mloZtdSc


38. What will be the e�ect on the equilibrium constant for the reaction

N2 + 3H2 ⇔ 2NH3,   

ΔH = - 22.4 kcal, when  

a. Pressure is increased 

b. Concentration of N2 is increased and  

c. Temperature is raised at equilibrium ?

Watch Video Solution

39. From equation (i) and (ii), 

Co ⇔ CO +
1
2
O2 Kc1 = 9.0 × 10 - 12 at 1000 ∘C  (i)  

H2O ⇔ H2 +
1
2O2 Kc2 = 7.0 × 10 - 12 at 1000 ∘C  (ii)  

the equilibrium for the reaction 

CO2 + H2 ⇔ CO + H2O  

at the same temperature is

A. 0.78

B. 2.0

[ ]
[ ]

https://dl.doubtnut.com/l/_99kNgQUhY5CD
https://dl.doubtnut.com/l/_YV0ZP2oVExgw


C. 16.2

D. 1.28

Answer: B

Watch Video Solution

40. For a reversible reaction 

A + B ⇔ C  

dx
dt

= 2.0 × 103Lmol - 1s - 1[A][B] - 1.0 × 102s - 1[C] where x is the amount

of 'A' dissociated. The value of equilibrium constant Keq  is

A. 10

B. 0.05

C. 20

D. Cannot be calculated

Answer: C

( )
( )

https://dl.doubtnut.com/l/_YV0ZP2oVExgw
https://dl.doubtnut.com/l/_3VYIamzh9B2j


Watch Video Solution

41. The formation of amoonia from nitrogen and hydrogen gases can be

written by the following two equations: 

a. 
1
2
N2(g) +

3
2
H2(g) < < NH3(g)  

b. 
1
3
N2(g) + H2(g) < <

2
3
NH3(g)  

The two equations have equilibrium constants K1 and K2 respectively.

The relationship between the equilibrium constant is

A. K1 = K2
2

B. K3
1 = K2

2

C. K2 / 3
1 = K2

D. K1 = K3 / 2
2

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_3VYIamzh9B2j
https://dl.doubtnut.com/l/_XpYm0BmrtoWt


42. The following concentrations were obtained for the formation of NH3

from N2 and H2 at equilibrium at 500K. 

N2 = 1.5 × 10 - 2M, H2 = 3.0 × 10 - 2M,  and NH3 = 1.2 × 10 - 2M.

Calculate the equilibrium constant.

Watch Video Solution

[ ] [ ] [ ]

43. At equilibrium, the concentrations of

N2 = 3.0 × 10 - 3M, O2 = 4.2 × 10 - 3M,  and NO = 2.8 × 10 - 3M in a sealed

vessel at 800K. What will be Kc for the reaction  

N2(g) + O2(g)N2(g) + O2(g) ⇔ 2NO(g)2NO(g)

Watch Video Solution

44. In the reaction, 

H2(g) + I2(g) ⇔ 2HI(g)  

The concentration of H2, I2, and HI at equilibrium are 8.0, 3.0 and 28.0

mol per L respectively. Determine the equilibrium constant.

https://dl.doubtnut.com/l/_Fu1tJgebiYVU
https://dl.doubtnut.com/l/_17SmE1e09nQ9
https://dl.doubtnut.com/l/_D2l5BGmfz5mI


Watch Video Solution

45. 40 %  of a mixture of 2.0 mol of N2 and 0.6 mol of H2 reacts to give 

NH3 according to the equation:  

N2(g) + 3H2(g) ⇔ 2NH3(g)  

at constant temperature and pressure. Then the ratio of the �nal volume

to the initial volume of gases are

A. 4: 5

B. 5: 4

C. 7: 10

D. 8: 5

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_D2l5BGmfz5mI
https://dl.doubtnut.com/l/_y10SLTOjvGkg


46. Arrange the following in order of increasing tendency of the forward

reactions to proceed towards completion at 298K and one atmospheric

pressure : 

a. H2O(g) ⇔ H2O(l), Kc = 782  

b. F2(g) ⇔ 2F(g), Kc = 4.9 × 10 - 21  

c. Cgraphite + O2(g) ⇔ CO2(g), Kc = 1.3 × 1069  

d. N2O4(g) ⇔ 2NO2(g), Kc = 4.6 × 10 - 3  

e. H2(g) + C2H4(g) ⇔ C2H6(g), Kc = 9.8 × 1018

Watch Video Solution

47. The equilibrium constant of the dissocition of various of an element A

are given at constant temperature: 

a.   

Write the stability of these oxides in increasing order.

Watch Video Solution

https://dl.doubtnut.com/l/_RV9j5cyTx63T
https://dl.doubtnut.com/l/_ciBTcPPIwUxy


Watch Video Solution

48. At 

  

Assuming complete decomposition of NH3 and N(2)H4  

P = 0.3atm, P = 2.7atm  

T = 300K, T = 200K  

VL, VL  

mole %  of NH3 in original mixture is (assume both concentration same

volume)

A. 25 %

B. 20 %

C. 75 %

D. 37.5 %

Answer: C

https://dl.doubtnut.com/l/_ciBTcPPIwUxy
https://dl.doubtnut.com/l/_wsMZLXKu9o6W


Watch Video Solution

49. Write the expression for equilibrium constant for the following

reactions. If the concentrations are expressed in molL - 1, give the units in

each case. 

a. 

Watch Video Solution

50. At a certain temperature, the equilibrium constant Kc  is 16 for the

reaction: 

SO2(g) + NO2(g) ⇔ SO3(g) + NO(g)  

( )

https://dl.doubtnut.com/l/_wsMZLXKu9o6W
https://dl.doubtnut.com/l/_R67kC3oYABo8
https://dl.doubtnut.com/l/_5gccp9hKWLI8


If we take one mole of each of the equilibrium concentration of NO and 

NO2?

Watch Video Solution

51. A mixture of SO3, SO2 and O2 gases is maintained in a 10L �ask at a

temperature at which the equilibrium constant for the reaction is 100: 

2SO2(g) + O2(g) ⇔ 2SO3(g)  

a. If the number of moles of SO2 and SO3 in the �ask are equal. How many

moles of O2 are present?  

b. If the number of moles of SO3 in �ask is twice the number of moles of 

SO2, how many moles of oxygen are present?

Watch Video Solution

52. The value of Kc for the reaction  

N2(g) + 3H2(g) ⇔ 2NH3(g)  

https://dl.doubtnut.com/l/_5gccp9hKWLI8
https://dl.doubtnut.com/l/_XGKhE1QjK7Ev
https://dl.doubtnut.com/l/_iMTJvAzzLSiv


is 0.50 at 400 ∘C. Find the value of Kp at 400 ∘C when concentrations are

expressed in mol L - 1 and pressure in atm.

Watch Video Solution

53. For an ideal gas reaction 

2A + B ⇔ C + D  

the value of Kp will be:

A. Kp =
nCnD

n2
AnB

.
V

RT2

B. Kp =
nCnD

n2
AnB

.
V
RT

C. Kp =
nCnD

n2
AnB

.
RT
V

D. Kp =
nCnD

4n2
AnB

.
V
RT

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_iMTJvAzzLSiv
https://dl.doubtnut.com/l/_jqt6bYEEOPly
https://dl.doubtnut.com/l/_dxx2cv7Vr7Bg


54. For a reaction 

aA(g) ⇔ bB(g)  

at equilibrium, the heat of reaction at constant volume is 1500 cal more

than at constant pressure. If the temperature is 27 ∘C then

A. Kp = Kc

B. Kp > Kc

C. Kp < Kc

D. None of these

Answer: B

Watch Video Solution

55. Given that Kc for equation (i) given below has a value of 256 at 1000K.

Calculate the numerical values of Kc for other reactions (ii), (iii),  and (iv).

https://dl.doubtnut.com/l/_dxx2cv7Vr7Bg
https://dl.doubtnut.com/l/_tM46LrMqOQ7w


i. 

Watch Video Solution

56. When 3.06g of solid NH4HS is introduced into a two-litre evacuated

�ask at 27 ∘C, 30 %  of the solid decomposes into gaseous ammonia and

hydrogen sulphide. (i) Calculate Kc and Kp for the reaction at 27 ∘C. (ii)

What would happen to the equilibrium when more solid NH4HS is

introduced into the �ask?

Watch Video Solution

57. At 540K, 0.10mol of PCl5 is heated in a 8L �ask. The pressure of

equilibrium mixture is found to be 1.0atm. Calculate Kp and Kc for the

https://dl.doubtnut.com/l/_tM46LrMqOQ7w
https://dl.doubtnut.com/l/_Jr77C1PXDC0o
https://dl.doubtnut.com/l/_2M6iZ1BVWdoX


reaction.

Watch Video Solution

58. Prove that the pressure necessary to obtain 50 %  dissociation of PCl5

at 250 ∘C is numerically three times of Kp.

Watch Video Solution

59. For the reaction 

CO(g) + 2H2(g) ⇔ CH3OH(g)  

Hydrogen gas is introduced into a �ve-litre �ask at 327 ∘C, containing 0.2

mol of CO(g) and a catalyst, untill the pressure is 4.92atm. At this point, 

0.1 mol of CH3OH(g) is formed. Calculate the equilibrium constants Kp

and Kc.

Watch Video Solution

https://dl.doubtnut.com/l/_2M6iZ1BVWdoX
https://dl.doubtnut.com/l/_kdOMrPxBoASW
https://dl.doubtnut.com/l/_67OiGQgYu2j5


60. When sulphur in the form of S8 is heated at 900K, the initial pressure

of 1 atm falls by 10 %  at equilibrium. This is because of conversion of

some S8 to S2. Find the value of equilibrium constant for this reaction.

Watch Video Solution

61. Two solid X and Y dissociate into gaseous products at a certain

temperature as followas: 

X(s) ⇔ A(g) + C(g) , and Y(s) ⇔ B(g) + C(g)  

At a given temperature, the pressure over excess solid X is 40mm and

total pressure over solid Y is 80mm. Calculate  

a. The value of Kp for two reactions.  

b. The ratio of moles of A and B in the vapour state over a mixture of X

and Y.  

c. The total pressure of gases over a mixture of X and Y.

Watch Video Solution

https://dl.doubtnut.com/l/_vsqI9nL8wTuF
https://dl.doubtnut.com/l/_ZDp0PjMklgig


62. For a homogenous gaseous reaction 

X(g) + 2Y)g) ⇔ Z(g) , 

at 473K, the value of Kc = 0.35 concentration units. When 2 moles of Y

are mixed with 1 mole of X, at what pressure 60 %  of X is converted to Z?

Watch Video Solution

63. Solid NH4HS(s) (ammonium hydrogen sulphate) dissociates to give 

NH3(g) and H2S(g) and is allowed to attain equilibrium at 100 ∘C. If the

value of Kp for its dissociation is found to be 0.34, �nd the total pressure

at equilibrium at 100 ∘C. If the value of Kp for its dissociation is found to

be 0.34, �nd the total pressure at equilibrium and partical pressure of

each component.

Watch Video Solution

64. At 700K, the equilibrium constant Kp for the reaction  

2SO3(g) ⇔ 2SO2(g) + O2(g)  

https://dl.doubtnut.com/l/_yaetQMFc9l3J
https://dl.doubtnut.com/l/_al0BqGkmu26a
https://dl.doubtnut.com/l/_Zv9LXoyHxVQq


is 1.80 × 10 - 3kPa. What is the numerical value of Kc in moles per litre for

this reaction at the same temperature?

Watch Video Solution

65. The equilibrium of formation of phosgene is represented as : 

CO(g) + Cl2(g) ⇔ COCl2(g)  

The reaction is carried out in a 500mL �ask. At equilibrium, 0.3 mol of

phosgene, 0.1mol of CO, and 0.1 mol of Cl2 are present.  

The equilibrium constant of the reaction is

A. 30

B. 15

C. 5

D. 25

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Zv9LXoyHxVQq
https://dl.doubtnut.com/l/_9PwPtjAKwZOG


66. Which of the following relation(s) hold(s) good for gaseous and

reversible reactions?

A. 
Kp

Kc
= (RT) ( Δn ) g

B. 
Kp

Kx
= (P) ( Δn ) g

C. 
Kc

Kx
=

p
RT

( Δn ) g

D. 
Kc

Kx
= (P) - ( Δn ) g

Answer: A::B

Watch Video Solution

( )

67. If two gases AB2 and B2C are mixed, following equilibria are readily

established: 

AB2(g) + B2C(g) → AB3(g) + BC(g),  

BC(g) + B2C(g) → B3C2(g)  

https://dl.doubtnut.com/l/_smlmEm0ZOXct
https://dl.doubtnut.com/l/_UZGrE8u7tD10


If the reaction is started only with AB2 with B2C, then which of the

following us necessarily true at equilibrium?

A. AB3 eq
= [BC]eq

B. AB2 eq
= B2C eq

C. AB3 eq
> B3C2 eq

D. AB3 eq
> [BC]eq

Answer: C::D

Watch Video Solution

[ ]
[ ] [ ]
[ ] [ ]
[ ]

68. The degree of dissociation of HI at a particualr temperature is 0.8.

Calculate the volume of 2MNa2S2O3 solution required to neutralise the

iodine present in an equilibrium mixture of a reaction when 2 mol each of

H2 and I2 are heated in a closed vessel of 2L capacity and the equilibrium

mixture is freezed.

Watch Video Solution

https://dl.doubtnut.com/l/_UZGrE8u7tD10
https://dl.doubtnut.com/l/_bxCeWMJVdBLH


69. At 1000K, the pressure of iodine gas is found to be 0.1atm due to

partial dissociation of I2(g) into I(g). Had there been no dissociation, the

pressure would have been 0.07atm. Calculate the value of Kp for the

reaction: 

I2(g) ⇔ 2I(g) .

Watch Video Solution

70. Calculate the precentage dissociation of H2S(g) if 0.1 mol of H2S is

kept in a 0.5L vessel at 1000K. The value of Kc for the reaction  

2H2S ⇔ 2H2(g) + S2(g)  

is 1.0 × 10 - 7.

Watch Video Solution

71. For the reaction 

2HI(g) ⇔ H2(g) + I2(g) + I2(g)  

The degree of dissociation (α) of HI(g) is related to equilibrium constant 

https://dl.doubtnut.com/l/_FShe37IevE0j
https://dl.doubtnut.com/l/_ZWMIfAjeADUi
https://dl.doubtnut.com/l/_5IhRuKBc3YIS


Kp by the expression  

a. 

1 + 2 Kp

2
, b. 

1 + 2Kp

2
  

c. 
2Kp

1 + 2Kp
, d. 

2 Kp

1 + 2 Kp

Watch Video Solution

√ √
√ √

√

72. At temperature T, a compound AB2(g) dissociates according to the

reaction 

2AB2(g) ⇔ 2AB(g) + B2(g)  

with degree of dissociation α, which is small compared with unity. The

expression for Kp in terms of α and the total pressure PT is

Watch Video Solution

73. For the dissociation reaction 

N2O ⇔ 2NO2(g),   

https://dl.doubtnut.com/l/_5IhRuKBc3YIS
https://dl.doubtnut.com/l/_BScWyHHz2Tr6
https://dl.doubtnut.com/l/_94wBSqWvoQff


the equilibrium constant KP is 0.120 atm at 298K and total pressure of

system is 2 atm. Calculate the degree of dissociation of N2O4.

Watch Video Solution

74. A sample of air consisting of N2 and O2 was heated to 2500K until the

equilibrium 

N2(g) + O2(g) ⇔ 2NO(g)  

was established with an equlibrium constant, Kc = 2.1 × 10 - 3. At

equilibrium, the mole %  of NO was 1.8. Eatimate the initial composition

of air in mole fraction of N2 and O2.

Watch Video Solution

75. PCl5 dissociates into PCl3 and Cl2, thus  

PCl5(g) ⇔ PCl3(g) + Cl2(g)  

If the total pressure of the system in equilibrium is P at a density ρ and

temperature T, show that the degree of dissociation α =
PM
ρRT

- 1, where 

https://dl.doubtnut.com/l/_94wBSqWvoQff
https://dl.doubtnut.com/l/_zaptDeZWEfCP
https://dl.doubtnut.com/l/_7bQzXmKThiLR


M is the relative molar mass of PCl5. If the vapour density of the gas

mixture at equilibrium has the value of 62 when the temperature is

230 ∘C, what is the value of P /ρ?

Watch Video Solution

76. The equilibrium constant Kp for the reaction  

N2O4(g) ⇔ 2NO2(g)  

at 497 ∘C is found to be 636mmHg. If the pressure of the gas mixture is 

182mm, calculate the presentage dissociation of N2O4. At what pressure

will it be dissociated?

Watch Video Solution

77. For the reaction 

2AB(g) ⇔ A2(g) + B2(g)  

The degree of dissociation (α) of AB(g) is related to equilibrium constant 

Kp by the expression

https://dl.doubtnut.com/l/_7bQzXmKThiLR
https://dl.doubtnut.com/l/_oCEwvpnUCXlM
https://dl.doubtnut.com/l/_GQBcrK03ASKC


A. 

1 + 2 Kp

2 Kp

B. 
1 + 2Kp

2

C. 
2Kp

1 + 2Kp

D. 
2 Kp

1 + 2 Kp

Answer: D

Watch Video Solution

√
√

√
√

√
√

78. At a given temperature and a total pressure of 1.0 atm for the

homogenous gaseous reaction 

N2 _ (4) ⇔ 2NO2(g),   

the partial pressure of NO2 is 0.5atm.  

a. Find the value of Kp.  

b. If the volume of the vessel is decreased to half of its original volume, at

https://dl.doubtnut.com/l/_GQBcrK03ASKC
https://dl.doubtnut.com/l/_UwSfnmaBusZt


constant temperature, what are the partial pressure of the components

of the equilibrium mixture?

Watch Video Solution

79. In which of the folowing reactions, the system will shift towards the

forward reaction by adding inert gas at constant pressure?

Watch Video Solution

80. N2O4 dissociates as  

N2O4(g) ⇔ 2NO2(g)  

At 40 ∘C and one atmosphere %  decomposition of N2O4 is 50.3 % . At

what pressure and same temperature, the equilibrium mixture has the

ratio of N2O4 :NO2 as 1: 8?

Watch Video Solution

https://dl.doubtnut.com/l/_UwSfnmaBusZt
https://dl.doubtnut.com/l/_rbYcj6wcF0Gm
https://dl.doubtnut.com/l/_hBxc0q1uVaTC


81. At 627 ∘C and 1 atm SO3 is partially dissociated into SO2 and O2 by

the reaction 

SO3(g) ⇔ SO2(g) +
1
2
O2(g)  

The density of the equilibrium mixture is 0.925gL - 1. What is the degree

of dissociation?

Watch Video Solution

82. Density of equilibrium mixture of N2O4 and NO2 at 1atm and 384K is 

1.84gdm - 3. Calculate the equilibrium constant of the reaction.  

N2O4 ⇔ 2NO2

Watch Video Solution

83. For the reaction 

NH3(g) ⇔
1
2N2(g) +

3
2H2(g)  

Show that the degree of dissociation of NH3 is given as 

https://dl.doubtnut.com/l/_hVHv680bWIja
https://dl.doubtnut.com/l/_MK6ksE8S6Yyd
https://dl.doubtnut.com/l/_1xDe5uByQCtG


α = 1 +
3√3

4
p
Kp

- 1 / 2
  

where p is equilibrium pressure. If Kp of the above reaction is 78.1atm at 

400 ∘C, calculate Kc.

Watch Video Solution

[ ]

84. The vapour density of N2O4 at a certain temperature is 30. Calculate

the percentage dissociation of N2O4 this temperature.

Watch Video Solution

85. 3g mol of phosphorus is heated in a �ask of 4L volume. At equilibrium,

it dissociates to give 40 %  of phosphorus trichloride and chlorine.

Calculate the equilibrium constant.

Watch Video Solution

https://dl.doubtnut.com/l/_1xDe5uByQCtG
https://dl.doubtnut.com/l/_Umq0nvO3GNbq
https://dl.doubtnut.com/l/_ljhy5lrPzlrA


86. N2O4 is 25 %  dissociated at 37 ∘C and 1atm. Calculate (i) Kp and (ii)

the percentage dissociation at 0.1 atm and 37 ∘C.

Watch Video Solution

87. The equation α =
D - d

(n - 1)d
 is correctly matched for: (α is the degree of

dissociation, D and d are the vapour densities before and after

dissociation, respectively).

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ZE905bc4WRJu
https://dl.doubtnut.com/l/_m0hbQNAZmwY0
https://dl.doubtnut.com/l/_bMMLGtyGCHhD


88. The vapour density of the equilibrium mixture of the reaction: 

SO2Cl2(g) ⇔ SO2(g) + Cl2(g)  

is 50. The percent dissociation of SO2Cl2 is

A. 33.00

B. 35.0

C. 30.0

D. 66.00

Answer: B

Watch Video Solution

89. Consider the following equilibrium in a closed container: 

N2O4(g) ⇔ 2NO2(g)  

At a �xed temperature, the volume of the reaction container is halved.

For this change which of the following statements holds true regarding

the equilibrium constant Kp  and the degree of dissociation (α)?( )

https://dl.doubtnut.com/l/_bMMLGtyGCHhD
https://dl.doubtnut.com/l/_tiD4yFW9vG6H


A. Neither Kp nor alpha changes

B. Both Kp and alpha change

C. Kp does not change but alpha changes

D. Kp changes, but alpha does not change

Answer: C

Watch Video Solution

90. At a certain temperature T, a compound AB4(g) dissociates as  

2AB4(g) ⇔ A2(g) + 4B2(g) 

with a degree of dissociation α, which compared to unity. The expressio

of KP in terms of α and total pressure P is:

A. 256P3α5

B. 4Pα2

C. 8P3α5

D. None of these

https://dl.doubtnut.com/l/_tiD4yFW9vG6H
https://dl.doubtnut.com/l/_fkZnhMD1cNfd


Answer: C

Watch Video Solution

91. The following reaction occurs at 700K. Arrange them in the order of

increasing tendency to proceed to completion. 

I. 

A. II < I < IV < III

B. III < IV < I < II

C. I < III < IV < II

D. IV < III < I < II

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_fkZnhMD1cNfd
https://dl.doubtnut.com/l/_h2Sj1omLGxXq


92. At 727 ∘C and 1.2atm of total equilibrium pressure, SO3 is partially

dissociated into SO2 and O2 as:  

SO3(g) ⇔ SO2(g) +
1
2
O2(g)  

The density of equilibrium mixture is 0.9g /L. The degree of dissociation

is:, UseR = 0.08atmLmol - 1K - 1

A. 
1
3

B. 
2
3

C. 
1
4

D. 
1
4

Answer: B

Watch Video Solution

[ ]

93. Kp for the reaction  

PCl5(g)g ⇔ PCl3(g) + Cl2(g)  

https://dl.doubtnut.com/l/_h2Sj1omLGxXq
https://dl.doubtnut.com/l/_wLvdsZwgJTfi
https://dl.doubtnut.com/l/_peE8Bim20uqX


at 250 ∘C is 0.82. Calculate the degree of dissociation at given

temperature under a total pressure of 5atm. What will be the degree of

dissociation if the equilibrium pressure is 10atm, at same temperature.

Watch Video Solution

94. In reaction: 

CH3COCH3(g) ⇔ CH3CH3(g) + CO(g),   

if the initial pressure of CH3COCH3(g) is 150mm and at equilibrium the

mole fraction of CO(g) is 
1
3

, then the value KP is

A. 50mm

B. 100mm

C. 33.3mm

D. 75mm

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_peE8Bim20uqX
https://dl.doubtnut.com/l/_loj5bYvEZp92


95. When PCl5 is heated, it dissociates into PCl3 and Cl2. The vapour

density of the gas mixture at 200 ∘C and at 250 ∘C is 70 and 58,

respectively. Find the degree dissociation at two temperatures.

Watch Video Solution

96. 0.25 mol of CO taken in a 1.5L �ask is maintained at 500K along with a

catalyst so that the following reaction can take place: 

CO(g) + H2(g) ⇔ CH3OH(g) .  

Hydrogen is introduced until the total pressure of the system is 8.2atm, at

equilibrium, and 0.1mol of methanol is formed. Calculate  

a. Kp and Kc  

b. The �nal pressure if the same amount of CO and H2 as before are used

but no catalyst so that the reaction does take place.

Watch Video Solution

https://dl.doubtnut.com/l/_Xcnq0xgI0WTq
https://dl.doubtnut.com/l/_krmfnhEhCq31


97. Ammonia under a pressure of 15atm, at 27 ∘C is heated to 327 ∘C in a

vessel in the pressure of catalyst. Under these conditions, NH3 partially

decomposes to H2 and N2. The vessel is such that the volume remains

e�ectively constant, whereas the pressure increases to 50atm. Calculate

the precentage of NH3 actually decomposed.

Watch Video Solution

98. Solid Ammonium carbamate dissociates as: 

NH2COONH4(s) ⇔ 2NH3(g) + CO2(g).   

In a closed vessel, solid ammonium carbonate 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. Also �nd the partial pressure of ammonia gas

added.

Watch Video Solution

https://dl.doubtnut.com/l/_RRJ4rJcMbDBT
https://dl.doubtnut.com/l/_5ip6HaKFTmRC


99. The degree of dissociation of I2 molecule at 1000 ∘C and under 1.0atm

is 40 %  by volume. If the dissociation is reduced to 20 %  at the same

temperature, the total equilibrium pressure on the gas will be:

A. 1.57atm

B. 2.57atm

C. 3.57atm

D. 4.57atm

Answer: D

Watch Video Solution

100. I2 + I ɵ ⇔ I ɵ3   

This reaction is set-up in aqueous medium. We start with 1 mol of I2 and 

0.5 mol of I ɵ  in 1L �ask. After equilibrium reached, excess of AgNO3 gave 

0.25 mol of yellow precipitate. Equilibrium constant is

https://dl.doubtnut.com/l/_xzPTVXM1j3uk
https://dl.doubtnut.com/l/_x64YBiGlDABO


A. 1.33

B. 2.66

C. 2.00

D. 3.00

Answer: A

Watch Video Solution

101. At 25 ∘C and 1 atm, N2O4 dissociates the reaction

N2O4(g) ⇔ 2NO2(g)  

If it is 35 %  dissociated at given condition, �nd the volume of above

mixture will difuse if 20mL of pure O2 di�use10 minutes at same

yemperature and pressure.

Watch Video Solution

https://dl.doubtnut.com/l/_x64YBiGlDABO
https://dl.doubtnut.com/l/_Y7xKQdwWuZxI


102. For the reaction 

NH3(g) ⇔
1
2
N2(g) +

3
2
H2(g)  

Show that the degree of dissociation of NH3 is given as 

α = 1 +
3√3

4
P
Kp

- 1 / 2
, where P is the equilibrium pressure and α is the

degree of dissociation. If Kp of the above reaction is 82.1 atm at 727 ∘C,

determine the value of Kc.

Watch Video Solution

[ ]

103. For the formation of ammonia the equilibrium constant data at 673K

and 773K, respectively, are 1.64 × 10 - 4 and 1.44 × 10 - 5 respectively.

Calculate heat of reaction R = 8.314JK - 1mol - 1

Watch Video Solution

( )

104. For the reaction 

CO2(g) + H2(g) ⇔ CO(g) + H2O(g)  

https://dl.doubtnut.com/l/_f9r0DngqhpF4
https://dl.doubtnut.com/l/_8hW2BB36Po92
https://dl.doubtnut.com/l/_x9HNMT1Ff34C


K is 0.63 at 700 ∘C and 1.66 at 1000 ∘C.  

a. What is the average ΔH ɵ  for the temperature range considered?  

b. What is the value of K at 800 ∘C?

Watch Video Solution

105. The value of K for the reaction 

O3(g) + OH(g) ⇔ H(g) + 2O2(g)  

Changed from 0.096 at 298K to 1.4 at 373K. Above what temperature will

the reaction become thermodynamically spontaneous in the forward

direction assuming that ΔH ɵ  and ΔS ɵ  values for the reaction do not

change with change in temperature? Given that ΔS ɵ298 = 10.296JK - 1.

Watch Video Solution

106. Which of the following graph represents an exothermix reaction?

A. 

B. 

https://dl.doubtnut.com/l/_x9HNMT1Ff34C
https://dl.doubtnut.com/l/_MAFpFU2BEssq
https://dl.doubtnut.com/l/_qYF6NA8w7LgL


C. 

D. 

Answer: D

Watch Video Solution

107. A reversible reaction is endothermic in forward direction. Then which

of the following is (are) correct?

A. In K vs 1/T will be a straight line with negative slope

B. 
d
dT

lnK > 0

C. A plot of d ln K against 1/T2 will have positive slope

D. An increase in temperature will shift the reaction in the forward

direction.

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_qYF6NA8w7LgL
https://dl.doubtnut.com/l/_EhylHc7GHsph


108. The activation energy of 

H2 + I2 ⇔ 2HI(g) in equilibrium for the forward reaction is 167kJmol - 1

whereas for the reverse reaction is 180kJmol - 1. The presence of catalyst

lowers the activation energy by 80kJmol - 1. Assuming that the reactions

are made at 27 ∘C and the frequency factor for forwatd and backward

reactions are 4 × 10 - 4 and 2 × 10 - 3 respectively, calculate Kc.

Watch Video Solution

109. Variation of K with temperature as given by van't Ho� equation can

be written as

A. log
K2

K1
= -

ΔH
2.303R

1
T1

-
1
T2

B. log
K2

K1
=

ΔH
2.303R

1
T2

-
1
T1

C. log
K2

K1
= -

ΔH
2.303R

1
T2

-
1
T1

[ ]
[ ]

[ ]

https://dl.doubtnut.com/l/_EhylHc7GHsph
https://dl.doubtnut.com/l/_TEzOaMDzrQen
https://dl.doubtnut.com/l/_xa7L5pvDSnWK


D. None of the above

Watch Video Solution

110. It is known that the heat is needed to dissociate ammonia into N2

and H2. For the reaction N2 + 3H3 ⇔ 2NH3, Kf is the velocity constant for

forward reaction and Kb is velocity constant for backward reaction, Kc is

equilibrium constant for the reaction shown. Then 
dkf
dT

 (where T is symbol

for absolute temp.):

A. Is greater than dkb /dT

B. Is less than dkb /dT

C. Is equal to dkb /dT

D. Cannot be compared with dkb /dT

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_xa7L5pvDSnWK
https://dl.doubtnut.com/l/_eR6CwTa8llv0


111. For the chemical equilibrium, 

CaCO3(s) ⇔ CaO(s) + CO2(g)  

ΔrH
ɵ  can be determined from which one of the following plots?

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_eR6CwTa8llv0
https://dl.doubtnut.com/l/_NUmw50yF20pM


Answer: A

Watch Video Solution

112. Solubility of a solute in water is dependent on temperature as given

by 

S = Ae - ΔH /RT, where ΔH=heat of solution  

Solute+H2O(l) ⇔ Solution, ΔH = ± x  

For given solution, variation of log S with temperature is shown

https://dl.doubtnut.com/l/_NUmw50yF20pM
https://dl.doubtnut.com/l/_CD96BPLkS9uv


graphically. Hence, solution is 

A. CuSO4.5H2O

B. NaCl

C. Sucrose

D. CaO

Answer: D

https://dl.doubtnut.com/l/_CD96BPLkS9uv


Watch Video Solution

113. In the preparation of CaO from CaCO3 using the equilibrium,  

CaCO3(s) ⇔ CaO(s) + CO2(g)  

Kp is expressed as  

logKp = 7.282 -
8500
T

  

For complete decomposition of CaCO3, the temperature in celsius to be

used is:

A. 1167

B. 894

C. 8500

D. 850

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_CD96BPLkS9uv
https://dl.doubtnut.com/l/_LHwXUxvXUv39


114. The partial pressure of CO2 in the reaction  

CaCO3(s) ⇔ CaO(s) + CO2(g)  

Is 0.773 mm at 500 ∘C. Calculate Kp at 600 ∘C for the above reaction, ΔH

of the reaction is 43.2 kcal per mole and does not change in the given

range of temperature.

Watch Video Solution

115. For the reaction Br2 ⇔ 2Br, the equilibrium constants at 327 ∘C and 

527 ∘C are, respectively, 6.1 × 10 - 12 and 1.0 × 10 - 7. What is the nature of

the reaction?

Watch Video Solution

116. From the following data 

i. H2(g) + CO2(g) ⇔ H2O(g) + CO(g), K2000K = 4.40  

ii. 2H2O(g) ⇔ 2H2(g) + O2(g), KI
2000K = 5.31 × 10 - 10  

https://dl.doubtnut.com/l/_Q6N0R77LtejA
https://dl.doubtnut.com/l/_wPzBMbnZYK7N
https://dl.doubtnut.com/l/_V1KLVrao9opP


iii. 2CO(g) + O2(g) ⇔ 2CO2(g), K1000K = 2.24 × 1022  

Show whether reaction (iii) is exothermic or endothermic.

Watch Video Solution

117. The equilibrium constant Kp for the reaction,  

N2 + 3H2 ⇔ 2NH3  

is 1.64 × 10 - 4 at 400 ∘C and 0.144 × 10 - 4 at 500 ∘C. Calculate the mean

heat of formation of 1 mol of NH3 from its elements in this temperature

range.

Watch Video Solution

118. For the reaction 2NOCl(g) ⇔ 2NO(g) + Cl2(g), the equilibrium

constant is 2.8 × 10 - 5 at 300K and 7.0 × 10 - 1 at 400K. What is the

activation energy for the reaction?

Watch Video Solution

https://dl.doubtnut.com/l/_V1KLVrao9opP
https://dl.doubtnut.com/l/_CykmtbBNfvgs
https://dl.doubtnut.com/l/_QzltlhZmLIJj
https://dl.doubtnut.com/l/_i2Ol6MEGfbnq


119. A schematic plot of log Keq vs inverse of temperature for a reaction is

shown in the �gure. The reaction must be: 

A. Exothermic

B. Endothermic

C. One with negligible enthalpy change

D. Highly spontaneous at ordinary temperature

Watch Video Solution

https://dl.doubtnut.com/l/_i2Ol6MEGfbnq


120. For the reaction 

CO2(g) + H2(g) ⇔ CO(g) + H2O(g)  

K is 0.63 at 727 ∘C and 1.26 at 927 ∘C.  

a. What is the average ΔH for the temperature range considered? [Use

log 2=0.3] 

b. What is the value of K at 1227 ∘C?

Watch Video Solution

121. The equilibrium constant Kp, for the reaction 

N2(g) + 3H2(g) ⇔ 2NH3(g) is 1.6 × 10 - 4 at 400 ∘C. What will be the

equilibrium constant at 500 ∘C if the heat of reaction in this temperature

range is -25.14 kcal?

Watch Video Solution

122. The equilibrium constant for the reaction 

H2(g) + S(s) ⇔ H2S(g)  

https://dl.doubtnut.com/l/_SSgequ5A2AK4
https://dl.doubtnut.com/l/_GxZ0hsg59GUm
https://dl.doubtnut.com/l/_ETvAow7js1rE


is 18.5 at 925K and 9.25 at 1000K, respectively. Calculate the enthalpy of

the reaction.

Watch Video Solution

123. Consider the reaction 

SO2Cl2 ⇔ SO2(g) + Cl2(g)  

at 375 ∘C, the value of equilibrium constant for the reaction is 0.0032. It

was observed that the concentration of the three species is 0.050molL - 1

each at a certain instant. Discuss what will happen in the reaction vessel?

Watch Video Solution

124. Consider the reaction 

X(g) ⇔ Y(g) + Z(g)  

When the system is at equilibrium at 100 ∘ , the concentrations are found

to be [X] = 0.2M, [Y] = [Z] = 0.4M  

a. If the pressure of the container is suddenly halved at 100 ∘C, �nd

https://dl.doubtnut.com/l/_ETvAow7js1rE
https://dl.doubtnut.com/l/_RGnIeKkFkob4
https://dl.doubtnut.com/l/_yJNFsnUR4dyK


equilibrium concentration. 

b. If the pressure of the container is suddenly doubled at 100 ∘C, �nd the

equilibrium concentration

Watch Video Solution

125. The value of Kc for the reaction 2A ⇔ B + C is 2.0 × 10 - 3. At a given

time, the composition of reaction mixture is [A] = [B] = [C] = 3 × 10 - 4M.

In which direction the reaction will proceed?

Watch Video Solution

126. The value of Kc for the reaction:  

A2(g) + B2(g) ⇔ 2AB(g)  

at 100 ∘C is 49. If 1.0L �ask containing one mole of A2 is connected with a

2.0L �ask containing one mole of B2, how many moles of AB will be

formed at 100 ∘C?

Watch Video Solution

https://dl.doubtnut.com/l/_yJNFsnUR4dyK
https://dl.doubtnut.com/l/_XhQ6RxRArg1i
https://dl.doubtnut.com/l/_anMninJinyqL


127. The value of Kc for the reaction  

H2(g) + I2(g) ⇔ 2HI(g)  

is 64 at 773K. If one "mole" of H2, one mole of I2, and three moles of HI

are taken in a 1L �ask, �nd the concentrations of I2 and HI at equilibrium

at 773K.

Watch Video Solution

128. In a 1.0L aqueous solution when the reaction  

2Ag⊕ (aq) + Cu(s) ⇔ Cu2 + (aq) + 2Ag(s)  

reaches equilibrium, Cu2 + = Cu(s) ⇔ Cu2 + (aq) + 2Ag(s)  

reaches equilibrium, Cu2 + = xM and Ag⊕ = yM.  

If the volume of solution is doubled by adding water, then at equilibrium:

A. Cu2 + =
x
2
M, Ag⊕ =

y
2
M

B. Cu2 + >
x
2
M, Ag⊕ >

y
2
M

C. Cu2 + <
x
2
M, Ag⊕ >

y
2
M

[ ]
[ ] [ ]

[ ] [ ]
[ ] [ ]
[ ] [ ]

https://dl.doubtnut.com/l/_anMninJinyqL
https://dl.doubtnut.com/l/_v6QXMC2VPQr7
https://dl.doubtnut.com/l/_PCjozrvtxT23


D. Cu2 + <
x
2
M, Ag⊕ <

y
2
M

Watch Video Solution

[ ] [ ]

129. H2 and I2 are mixed at 400 ∘C in a 1.0L container, and when

equilibrium is established, the following concentrations are present:

[HI] = 0.8M, H2 = 0.08M, and I2 = 0.08M. If now an additional 0.4

mol of HI is added, what are the new equilibrium concentrations, when

the new equilibrium H2(g) + I2(g) ⇔ 2HI(g) is re-established?

Watch Video Solution

[ ] [ ]

130. At 448 ∘C, the equilibrium constant Kc  for the reaction  

H2(g) + I2(g) ⇔ 2HI(g)  

is 50.5. Presict the direction in which the reaction will proceed to reach

equilibrium at 448 ∘C, if we start with 2.0 × 10 - 2 mol of HI, 1.0 × 10 - 2 mol

of H2 and 3.0 × 10 - 2 mol of I2 in a 2.0L constainer.

( )

https://dl.doubtnut.com/l/_PCjozrvtxT23
https://dl.doubtnut.com/l/_E8IREtl8hVGf
https://dl.doubtnut.com/l/_SGfmfcXvOThe


Watch Video Solution

131. The value of ΔG ɵ  for the phosphorylation of glucose in glycolysis is 

13.8kJmol - 1. Find the value of Kc at 298K

Watch Video Solution

132. Hydrolysis of sucrose gives 

Sucrose+H2O ⇔ Glucose + Fructose  

Equilibrium constant Kc for the reaction is 2 × 1013 at 300K. Calculate 

ΔG ɵ  at 300K.

Watch Video Solution

133. If Kc is not numerically equal to Kp, how can both of the following

equations be valid? 

ΔG ɵ = - 2.303RTlogKc, ΔG ɵ = - 2.303RTlogKp

Watch Video Solution

https://dl.doubtnut.com/l/_SGfmfcXvOThe
https://dl.doubtnut.com/l/_CL9ZsQWpGMOl
https://dl.doubtnut.com/l/_GVtq3c1RYEtI
https://dl.doubtnut.com/l/_2OBHKNSrMNzI


Watch Video Solution

134. The value of Kp at 298K for the reaction  

1
2
N2 +

3
2
H2 ⇔ 2NH3  

is found to be 826.0, partial pressure being measured atmospheric units.

Calculate ΔG ɵ  at 298K.

Watch Video Solution

135. For the reaction, 

2NOCl(g) ⇔ 2NO(g) + Cl2(g)  

Calculate the standard equilibrium constant at 298K. Given that the value

of ΔH ɵ  and ΔS ɵ  of the reaction at 298K are 77.2kJmol - 1 and 

122JK - 1mol - 1.

Watch Video Solution

https://dl.doubtnut.com/l/_2OBHKNSrMNzI
https://dl.doubtnut.com/l/_ZPkSrotzM6Cy
https://dl.doubtnut.com/l/_e92VhB5hcMWK


136. ΔG ɵ  for 
1
2
N2(g) +

3
2
H2(g) ⇔ NH3(g) is -16.5kJmol - 1. Find out Kp for

the reaction at 25 ∘C. Also report Kp and ΔG ɵ  for 

N2(g) + 3H2(g) ⇔ 2NH3(g) at 25 ∘C.

Watch Video Solution

137. In the reaction equilibrium 

N2O4 ⇔ 2NO2(g)  

When 5 mol of each is taken and the temperature is kept at 298K, the

total pressure was found to be 20 bar. 

Given : ΔfG
ɵ

n2O4
= 100kJ, ΔfG

ɵ

NO2
= 50KJ  

a. Find ΔG of the reaction at 298K.  

b. Find the direction of the reaction.

Watch Video Solution

138. A large positive value of ΔG ɵ  corresponds to which of these?

https://dl.doubtnut.com/l/_Bk44hP9aulUr
https://dl.doubtnut.com/l/_IeGG8eMRnD4G
https://dl.doubtnut.com/l/_QCFzXQCZnLVv


A. Small positive K

B. Small negative K

C. Large positive K

D. Large negative K

Answer: A

Watch Video Solution

139. For the reaction 

NH4HS(g) ⇔ NH3(g) + H2S(g)  

in a closed �ask, the equilibrium pressure is P atm. The standard free

energy of the reaction would be:

A. -RTlnp

B. -RT(lnp - ln2)

C. -2RTlnp

D. -2RT(lnp - ln2)

https://dl.doubtnut.com/l/_QCFzXQCZnLVv
https://dl.doubtnut.com/l/_hSibPVu9amRl


Answer: D

Watch Video Solution

140. ΔG ɵ  for the reaction X + Y ⇔ C is -4.606kcalat1000 K`. The

equilibrium constant for the reverse mode of the reaction will be:

A. 100

B. 10

C. 0.01

D. 0.1

Answer: D

Watch Video Solution

141. For the following reaction: K = 1.7 × 107 at 25 ∘C  

Ag⊕ (aq) + 2NH3(aq) ⇔ Ag NH3 2
⊕   [ ( ) ]

https://dl.doubtnut.com/l/_hSibPVu9amRl
https://dl.doubtnut.com/l/_gPS19AJBAQRB
https://dl.doubtnut.com/l/_Vq4AsvBL4W6Z


What is the value of ΔG ɵ  in kJ?

Watch Video Solution

142. In an equilibrium reaction for which ΔG ɵ = 0, the equilibrium

constant K should be equal to :

A. Zero

B. 10

C. 1

D. 2

Answer: C

Watch Video Solution

143. What is ΔG ɵ  for the following reaction? 

1
2
N2(g) +

3
2
H2(g) ⇔ NH3(g), Kp = 4.42 × 104 at 25 ∘C

https://dl.doubtnut.com/l/_Vq4AsvBL4W6Z
https://dl.doubtnut.com/l/_WgRzEsRpueT0
https://dl.doubtnut.com/l/_csbG4K4NBMMA


A. -26.5kJmol - 1

B. 11.5kJmol - 1

C. -2.2kJmol - 1

D. -0.97kJmol - 1

Answer: A

Watch Video Solution

144. If the E ∘  for a given reaction has a negative value, then which of the

following gives the correct relationship for the of ΔG ∘  and kaq?

A. ΔG ɵ > 0, Keq < 1

B. ΔG ɵ > 0, Keq > 1

C. ΔG ɵ < 0, Keq > 1

D. ΔG ɵ < 0, Keq < 1

Answer: A

https://dl.doubtnut.com/l/_csbG4K4NBMMA
https://dl.doubtnut.com/l/_jXCdD1AkSLPO


Watch Video Solution

145. Which of the following graph correctly represent for equilibrium

reaction whose Kp > 1?

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_jXCdD1AkSLPO
https://dl.doubtnut.com/l/_Vd2z7FErfxsc


Answer: A

Watch Video Solution

146. The equilibrium constant Kp for the homogeneous reaction is 10 - 3.

The standard Gibbs free energy change ΔG ɵ  for the reaction at 

27 ∘C usingR = 2calK - 1mol - 1  is

A. Zero

B. -1.8kcal

C. -4.154kal

D. +4.154kcal

Answer: D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_Vd2z7FErfxsc
https://dl.doubtnut.com/l/_ATuooXw97ZIH


147. The free energy of formation of NO is 78kJmol - 1 at the temperature

of an authomobile engine (1000K). What is the equilibrium constant for

this reaction at 1000K?  

1
2
N2(g) +

1
2
O2(g) ⇔ NO(g)

A. 8.4 × 10 - 5

B. 7.1 × 10 - 9

C. 4.2 × 10 - 10

D. 1.7 × 10 - 19

Answer: A

Watch Video Solution

148. The densities of graphite and diamond are 22.5 and 3.51 gm cm - 3.

The ΔfG
ɵ  values are 0Jmol - 1 and 2900Jmol - 1 for graphite and diamond,

respectively. Calculate the equilibrium pressure for the conversion of

graphite into diamond at 298K.

https://dl.doubtnut.com/l/_YTt5knoXXoUN
https://dl.doubtnut.com/l/_AOy4zYDMVLkI


Watch Video Solution

149. Calculate the pressure of CO2 gas at 700K in the heterogenous

equilibrium reaction CaCO3(s) ⇔ CaO(s) + CO2(g),  if ΔG ɵ  for this

reaction is 130.2kJmol - 1.

Watch Video Solution

150. For the equilibrium 

NiO(s) + CO(g) ⇔ Ni(s) + CO2(g)  

ΔG ɵ Jmol - 1 = - 20700 - 11.97T. Calculate the temperature at which the

product gases at equilibrium at 1 atm will contain 400 ppm of carbon

monoxide.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_AOy4zYDMVLkI
https://dl.doubtnut.com/l/_vXgr5GcGOxk4
https://dl.doubtnut.com/l/_hsdVTW2OnQ6z


151. Kc for the reaction N2O4 ⇔ 2NO2 in chloroform at 291K is 1.14.

Calculate the free energy change of the reaction when the concentration

of the two gases are 0.5 mol dm - 3 each at the same temperature. 

R = 0.082LatmK - 1mol - 1

Watch Video Solution

( )

152. A reaction mixture containing H2, N2 and NH3 has partial pressures 2

atm, 1 atm, and 3 at,. Respectively, at 725K. If the value of Kp for the

reaction, N2(g) + 3H2(g) ⇔ 2NH3(g) is 4.28 × 10 - 5atm - 2 at 725K, in which

direction the net reaction will go?

A. Forward

B. Backward

C. No net reaction

D. Direction of reaction cannot be predicted.

W h Vid S l i

https://dl.doubtnut.com/l/_RDTEsRUl0GOi
https://dl.doubtnut.com/l/_6aSdP8QUEqug


Watch Video Solution

153. i. The initial pressure of PCl5 present in one litre vessel at 200K is 2

atm. At equilibrium the pressure increases to 3 atm with temperature

increasing to 250. The percentage dissociation of PCl5 at equilibrium is

A. 30 %

B. 60 %

C. 0.2 %

D. 20 %

Answer: D

Watch Video Solution

154. ii. One mole of N2O4(g) at 100K is kept in a closed container at 1.0

atm pressure. It is heated to 300K, where 30 %  by mass of N2O4(g)

decomposes to NO2(g). The resultant pressure will be

https://dl.doubtnut.com/l/_6aSdP8QUEqug
https://dl.doubtnut.com/l/_maoq3UUejEOz
https://dl.doubtnut.com/l/_TawQSbgylpyQ


A. 3.9atm

B. 1.95atm

C. 1.0atm

D. 3.0atm

Watch Video Solution

155. The density of an equilibrium mixture of N2O4 and NO2 at 1 atm is 

3.62gL - 1 at 288K and 1.84gL - 1 at 348K. Calculate the entropy change

during the reaction at 348K.

Watch Video Solution

156. Which of the following conditions help melting of ice?

A. High pressure, temperature below 0 ∘C

https://dl.doubtnut.com/l/_TawQSbgylpyQ
https://dl.doubtnut.com/l/_sDxoakKPNMzn
https://dl.doubtnut.com/l/_nMpofubFzt51


B. High pressure, temperature above 0 ∘C

C. Low pressure, temperature above 0 ∘C

D. Low pressure, temperature below 0 ∘C

Answer: B

Watch Video Solution

157. Densities of diamond and graphite are 3.5 and 2.3gmL - 1, respectively.

The increase of pressure on the equilibrium Cdiamond ⇔ Cgraphite

A. Favours backward reaction

B. Fovours forward reaction

C. Have no e�ect

D. Increases the reaction rate

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_nMpofubFzt51
https://dl.doubtnut.com/l/_wsA1ejvi3bSn


158. Kp for an endothermic chemical reaction is 10 atm. Then backward

reaction is favoured at

A. High pressure, high temperature

B. High pressure, low temperature

C. Low pressure, high temperature

D. Low pressure, low temperature

Answer: C

Watch Video Solution

159. For the following reaction, the value of K change with  

N2(g) + O2(g) < < 2NO(g), ΔH = + 180kJmol - 1

A. Change in pressure

B. Change in concentration of oxygen

https://dl.doubtnut.com/l/_wsA1ejvi3bSn
https://dl.doubtnut.com/l/_qk2NOFwISATM
https://dl.doubtnut.com/l/_liG4EbcJ96gi


C. Introduction of NO(g)

D. Change in temperature

Answer: D

Watch Video Solution

160. Which among the following reactions is favoured in forward

direction by increase of temperature?

A. N2(g)3H2(g) ⇔ 2NH3(g) + 22.9kcal

B. N2(g) + O2(g) ⇔ 2NO(g) - 42.8kcal

C. 2SO2(g) + O2(g) ⇔ 2SO3(g) + 45.3kcal

D. H2(g) + Cl2(g) - 44kcal ⇔ 2HCl(g)

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_liG4EbcJ96gi
https://dl.doubtnut.com/l/_kFeX7OS8mr8P
https://dl.doubtnut.com/l/_e7M8QUPJ2Ilm


161. The exothermic formation of ClF3 is represented by thr equation:  

Cl2(g) + 3F2(g) ⇔ 2ClF3(g), ΔH = - 329kJ  

Which of the following will increase the quantity of ClF3 in an

equilibrium mixture of Cl2, F2, and ClF3?

A. Increasing the temperature

B. Removing Cl2

C. Increasing the volume of the container

D. Adding F2

Answer: D

Watch Video Solution

162. For the following reaction through stages I, II and III 

A
I

→ B
II
→ C

III
→ D  

quantity of the product formed (x) varies with temperature (T) as given.

https://dl.doubtnut.com/l/_e7M8QUPJ2Ilm
https://dl.doubtnut.com/l/_4BUerLL63vXc


Select the correct statement. 

A. Stages I and III are endothermic but II is exothermic.

B. Stages I and III are exothermic but II is endothermic

C. Stages II and III are exothermic but I is endothermic

D. Stage I is exothermic but stages II and III are endothermic.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_4BUerLL63vXc


163. Which among the following reactions will be favoured at low

pressure?

A. N2(g) + O2(g) ⇔ 2NO(g)

B. H2(g) + I2(g) ⇔ 2HI(g)

C. PCl5(g) ⇔ PCl3(g) + Cl2(g)

D. N2(g) + 3H2(g) ⇔ 2NH3(g)

Answer: C

Watch Video Solution

164. Consider the following reversible reactionat equilibrium: 

2H2O(g) ⇔ 2H2(g) + O2(g), ΔH = + 24.7kJ  

Which one of the following changes in conditions will lead to maximum

decomposition of H2O(g)?

A. Increasing both temperature and pressure

https://dl.doubtnut.com/l/_HowxDoCo0WoY
https://dl.doubtnut.com/l/_luS9BrxckK89


B. Decreasing temperature and increasing pressure

C. Increasing temperature and decreasing pressure

D. Increasing temperature at constant pressure

Answer: C

Watch Video Solution

165. A gas X when dissolved in water, heat is evolved. Then solubility of X

will increases at

A. Low pressure, high temperature

B. Low pressure, low temperature

C. High pressure, high temperature

D. High pressure, low temperature

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_luS9BrxckK89
https://dl.doubtnut.com/l/_QaafO3undpUY


166. Au(s) ⇔ Au(l)  

above mentioned equilibrium is fovoured at

A. High pressure, lowtemperature

B. High pressure, high temperature

C. Low pressure, high temperature

D. Low pressure, low temperature

Answer: C

Watch Video Solution

167. What is the direction of a reversoble reaction when one of the

products of the reaction is removed?

A. The reaction moves towards right hand side.

B. The reaction moves towards left hand side

https://dl.doubtnut.com/l/_QaafO3undpUY
https://dl.doubtnut.com/l/_BcxHYqv4dQ87
https://dl.doubtnut.com/l/_eVUW2WkSgm05


C. The reaction moves towards both hand side

D. The reaction stops.

Answer: A

Watch Video Solution

168. According to le-Chatelier's principle, adding heat to a solid and liquid

in equilibrium will cause the

A. Amount of solid to decrease

B. Amount of liuid to decrease

C. Temperature to rise

D. Temperature to fall

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_eVUW2WkSgm05
https://dl.doubtnut.com/l/_1gYNkxTCG04K
https://dl.doubtnut.com/l/_6N6tsqAo0Pem


169. The equilibrium constant for the reaction, A + B ⇔ C + D is 2.85 at

room temperature and 1.4 × 10 - 2 at 698K. This shows that the forward

reaction is

A. Exothermic

B. Endothermic

C. Unpredictable

D. There is no relationship between ΔH and K.

Answer: A

Watch Video Solution

170. Le Chatelier's principle is applicable to:

A. Only homogeneous chemical reversible reactions

B. Only heterogeneous chemical reversible reactions

C. Only physical equilibria

https://dl.doubtnut.com/l/_6N6tsqAo0Pem
https://dl.doubtnut.com/l/_1D6WdGgouKSo


D. All system, chemical or physical, in equilibrium

Answer: D

Watch Video Solution

171. Solubility of a gas in liquid increases on

A. Addition of a catalyst

B. Decreaseing of pressure

C. Increasing of pressure

D. Increasing of temperature

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_1D6WdGgouKSo
https://dl.doubtnut.com/l/_Gek3BJxbN3eY


172. When any system in equilibrium is subjected to a change in pressure,

concentration, or temperature, the equilibrium is shifted in the

direaction which tends to undo the e�ect of the change. This statement

is known as

A. First law of thermodynamics

B. Le Chatelier's principle

C. Hess's law

D. Ostwald/s law

Answer: B

Watch Video Solution

173. The equilibrium constant for the reaction N2(g) + O2(g) ⇔ 2NO(g) is 

4.0 × 10 - 4 at 2000K. In the presence of a catalyst, the equilibrium is

attained 10 times faster. Therefore, the equilibrium constant in presence

of the catalyst at 2000K is

https://dl.doubtnut.com/l/_yQnEXbpbDZkP
https://dl.doubtnut.com/l/_MB1YMpkyBaL3


A. 4 × 10 - 4

B. 40 × 10 - 4

C. 4 × 10 - 2

D. Di�cult to compute without more data

Answer: A

Watch Video Solution

174. When KOH is dissolved in water, heat is evolved. If the temperature is

raised, the solunility of KOH

A. Increases

B. Decreases

C. Remains the same

D. Cannot be predicted

Answer: B

https://dl.doubtnut.com/l/_MB1YMpkyBaL3
https://dl.doubtnut.com/l/_Je3dSWKwxJnd


Watch Video Solution

175. Le Chatelier's principle is not applicable to

A. Fe(s) + S(s) ⇔ FeS(s)

B. H2(g) + I2(g) ⇔ 2HI(g)

C. N2(g) + 3H2(g) ⇔ 2NH3(g)

D. N2(g) + O2(g) ⇔ 2NO(g)

Answer: A

Watch Video Solution

176. Consider the reaction 

CaCO3(s) ⇔ CaO(s) + CO2(g)  

in closed container at equilibrium. What would be the e�ect of addition

of CaCO3 on the equilibrium concentration of CO2?

https://dl.doubtnut.com/l/_Je3dSWKwxJnd
https://dl.doubtnut.com/l/_O6yX67qA60hb
https://dl.doubtnut.com/l/_tIsEOeZijOTD


A. Increase

B. Decreases

C. Remains una�ected

D. Data is not su�cient to predict it

Answer: C

Watch Video Solution

177. The equilibrium constant for a reaction A + B ⇔ C + D is 1 × 10 - 2 at 

298K and is 2 at 273K. The chemical process resulting in the formation of 

C and D is

A. Exothermic

B. Endothermic

C. Unpredictable

D. There is no relationship between ΔH and K.

https://dl.doubtnut.com/l/_tIsEOeZijOTD
https://dl.doubtnut.com/l/_qwEIRPJWlLxf


Answer: A

Watch Video Solution

178. In a �ask, colourless N2O4 is in equilibrium with brown-coloured NO2.

At equilibrium, when the �ask is heated to 100 ∘C the brown colour

deepens and on cooling, the brown colour became less coloured. The

change in enthalpy ΔH for the ayatem is

A. Nagative

B. Positive

C. Zero

D. Not de�ned

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_qwEIRPJWlLxf
https://dl.doubtnut.com/l/_c2c3Gzd5xcYv


179. Consider the following equilibria: 

I. A(s) ⇔ B(s), II. A(s) ⇔ B(l)  

III. A(l) ⇔ B(l), IV. A(g) ⇔ B(g)  

Which of the above will be disturbed by an increase in pressure?

A. II

B. I, II

C. I, II, III,

D. None of these

Answer: D

Watch Video Solution

180. The following two reactions: 

i. PCl5(g) ⇔ PCl3(g) + Cl2(g)  

(ii) COCl2(g) ⇔ CO(g) + Cl2(g)  

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

https://dl.doubtnut.com/l/_520ARB0RJYCb
https://dl.doubtnut.com/l/_iKC6SrYoaJ2G


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

the new equilibrium concentration of

A. PCl5 will remain unchanged

B. Cl2 will be greater

C. PCl5 will become greater

D. PCl5 will become less

Answer: D

Watch Video Solution

181. The oxidation of SO2 by O2 to SO3 is an exothermic process. The yield

of SO3 is maximum if  

i. Temperature is increased and pressure is kept constant 

ii. Temperature is reduced and pressure is kept constant 

iii. Pressure is increased 

iv. Temperature and pressure both are increased 

The correct option is:

https://dl.doubtnut.com/l/_iKC6SrYoaJ2G
https://dl.doubtnut.com/l/_sXgSBVUa78D9


A. I, ii

B. i, iii

C. ii, iii

D. ii, iii, ive

Answer: C

Watch Video Solution

182. The position of equilibrium will shift, by the addition of inert gas at

constant pressure condition, in the following case(s): 

a. N2(g) + 3F2(g) ⇔ 2NF2(g), forward direction  

b. COCl2(g) ⇔ CO(g) + Cl2(g), forward direction  

c. CO(g) + 2H2(g) ⇔ CH3OH(g), backward direction  

d. 2C(s) + O2(g) ⇔ 2CO(g), forward direction

Watch Video Solution

https://dl.doubtnut.com/l/_sXgSBVUa78D9
https://dl.doubtnut.com/l/_QUjPmRsqiOk5


183. COCl2 gas decomposes as:  

COCl2(g) ⇔ CO(g) + Cl2(g)  

If one mole of He gas is added in the vessel at equilibrium at constant

pressure then

A. COCl2  increases.

B. "moles" of CO will increases.

C. The reaction goes in forward goes in forward direction.

D. Kc = 1

Answer: B::C

Watch Video Solution

[ ]

184. What would be the e�ect of increasing the volume of each of the

following system at equilibrium? 

a. 2CO(g) + O2(g) ⇔ 2CO2(g)  

https://dl.doubtnut.com/l/_So1SoehC2TJx
https://dl.doubtnut.com/l/_q7fL8hZnlQDJ


b. NI(s) + 4CO(g) ⇔ NI(CO)4(g)  

c. N2O4(g) ⇔ 2NO2(g)

Watch Video Solution

185. What happens when an inert gas is added to 

i. PCl5(g) ⇔ PCl3(g) + Cl2(g)  

ii. 2SO2(g) + O2(g) ⇔ 2SO3(g)  

at equilibrium at : (a) constant pressure and temperature and

temperature, and (b) at constant volume and temperature.

Watch Video Solution

186. What is the e�ect of temperature and pressure on the yields of

products? 

a. N2(s) + 3H2(g) ⇔ 2NH3 + xcal  

b. N2(g) + O2(g) ⇔ 2NO(g) - ycal  

https://dl.doubtnut.com/l/_q7fL8hZnlQDJ
https://dl.doubtnut.com/l/_uyTgwP5f1xox
https://dl.doubtnut.com/l/_Dch9ubIlefJR


c. 2SO2(g) + O2(g) ⇔ 2SO3(g) + 46.9kcal  

d. PCl5(g) ⇔ PCl3(g) + Cl2(g) - 15.0kcal

Watch Video Solution

187. What would happen to a reversible reaction at equilibrium, when 

a. The temperature is raised, given that its ΔH is positive.  

b. The temperature is lowered, given that its ΔH is positive.  

c. The temperature is lowered, given that its ΔH is negative.  

The prssure is lowered, given that Δn is negative.  

e. The pressure is incteased, given Δn is negative.

Watch Video Solution

188. Which of the following factors will increase the solubility of NH3 gas

in H2O?  

a. Increase in pressure 

b. Addition of water 

https://dl.doubtnut.com/l/_Dch9ubIlefJR
https://dl.doubtnut.com/l/_h07R7abJD5vl
https://dl.doubtnut.com/l/_QAJz04kfxQdw


c. Increase in temperature 

d. Decrease in pressure

Watch Video Solution

189. An aqueous solution of hydrogen sulphide shows the equilibrium:

H2S ⇔ H⊕ + HS ɵ   

If dilute hydrochloric acid is added to an aqueous solution of H2S,

without any change in temperature, the 

a. The equilibrium constant will change. 

b. The concentration HS ɵ  will increase.  

c. The concentration of un-dissociated hydogen sulphide will decrease. 

d. The concentration of HS ɵ  will decrease.

Watch Video Solution

190. Consider the equilibrium 

PCl3(g) + Cl2(g) ⇔ PCl5(g)  

https://dl.doubtnut.com/l/_QAJz04kfxQdw
https://dl.doubtnut.com/l/_vncLxCCXRX93
https://dl.doubtnut.com/l/_dQ9SLSn0Z0fe


How would the following a�ect the position of equilibrium? 

a. Addition of PCl3  

b. Addition of Cl2  

c. Removal of PCl5  

e. Addition of He without a change in volume

Watch Video Solution

191. The reaction between H2 and CO2 to form CO and H2O in the gas

phase is exothermic. Predict the changes that take place when the system

originally at equilibrium is stressed in each of the following wats 

a. CO2 is removed.  

b. CO is reamoved.  

c. The temperature is decreased. 

d. The pressure of the system is increased. 

e. The volume of the system is increased.

Watch Video Solution

https://dl.doubtnut.com/l/_dQ9SLSn0Z0fe
https://dl.doubtnut.com/l/_dpAGZT6AKC3q
https://dl.doubtnut.com/l/_d4pHjW3ZOCoU


192. State which one is homogeneous or heterogeneous? 

a. SRhombus ⇔ SMonoclinic  

b. H2O(l) ⇔ H2O(g)  

c. H2O(s) ⇔ H2O(l)  

d. CDiamond ⇔ CAmorphous  

e. N2(g) + 3H2(g) ⇔ 2NH3(g)  

f. CuSO4(s) + 3NH3(g) ⇔ CuSO4.3NH3(l)  

g. CaCO3(s) ⇔ CaO(s) + CO2(g)

Watch Video Solution

193. If a mixture of 3 mol of H2 and 1mole of N2 is completely converted

into NH3, what would be the ratio of the initial and �nal volume at same

temperature and pressure?

Watch Video Solution

https://dl.doubtnut.com/l/_d4pHjW3ZOCoU
https://dl.doubtnut.com/l/_ZB8ETO9Ntv0D


194. Calculate the equilibrium constant for the reaction, 

H2 (g ) + CO2 (g ) ⇔ H2O (g ) + CO (g )  at 1395K, if the  

equilibrium constants at 1395K for the following are:  

2H2O (g ) ⇔ 2H2 + O2 (g )  (K1 = 2.1 × 10 - 13)  

2CO2 (g ) ⇔ 2CO (g ) + O2 (g )  (K2 = 1.4 × 10 - 12)

Watch Video Solution

195. For the reaction, A + B ⇔ 2C, 2 mol of A and 3 mol of B are allowed

to react. If the equilibrium constant is 4 at 400 ∘C, what will be the moles

of C at equilibrium?

Watch Video Solution

196. In which case does the reaction go farthest to completion:

K = 1, K = 10 - 10, and why?

Watch Video Solution

https://dl.doubtnut.com/l/_DzwwajxriIJE
https://dl.doubtnut.com/l/_hTEQx5KssQ8B
https://dl.doubtnut.com/l/_PgdDDXm0nsQE


197. One mole of H2 two moles of I2 and three moles of HI are injected in

one litre �ask. What will be the concentration of H2, I2 and HI at

equilibrium at 500 ∘C. Kc for reaction H2 + I2 ⇔ 2HI is 45.9.

Watch Video Solution

198. 0.5mol of H2 and 0.5 mol of I2 react in 10L �ask at 448 ∘C. The

equilibrium constant Kc  is 50 for  

H2 + I2 ⇔ 2HI  

a. What is the value of Kp?  

b. Calculate the moles of I2 at equilibrium.

Watch Video Solution

( )

199. The activation energy of H2 + I2 ⇔ 2HI in equilibrium for the forward

reaction is 167kJmol - 1 whereas for the reverse reaction is 180kJmol - 1.

The presence if catalyst lowers the activation energy by 80kJmol - 1.

Assuming that the reaction are made at 27 ∘C and the frequency factorr

https://dl.doubtnut.com/l/_5VW5Tpp5LpFV
https://dl.doubtnut.com/l/_q7myqLCn4O5S
https://dl.doubtnut.com/l/_4baKqV0mU6o1


for the forward and backward reactions are 6 × 10 - 4 and 3 × 10 - 3,

respectively, calculate Kc.

Watch Video Solution

200. Kc for CO(g) + H2O(g) ⇔ CO2(g) + H2(g) at 986 ∘C is 0.63. A mixture

of 1 mol H2O(g) and 3 mol CO2(g) is allowed to react to come to an

equilibrium. The equilibrium pressure is 2.0 atm. 

a. Hoe many moles of H2 are present at equilibrium ?  

b. Calculate partial pressure of each gas at equilibrium.

Watch Video Solution

201. At 700K, CO2 and H2 react to form CO and H2O. For this purpose, Kc

is 0.11. If a mixture of 0.45 mol of CO2 and 0.45 mol of H2 is heated to 

700K.  

(a) Find out amount of each gas at equilibrium. 

(b) When equilibrium has been reached, another 0.34 mol of CO2 and 

https://dl.doubtnut.com/l/_4baKqV0mU6o1
https://dl.doubtnut.com/l/_PzbyFFfZKuxj
https://dl.doubtnut.com/l/_5xaZWeOH6Ze2


0.34 mol of H2 are added to the reaction mixture. Find the composition

of of mixture at new equilibrium.

Watch Video Solution

202. The degree of dissociation of N2O4 into NO2 at 1 atm 40 ∘C is 0.310.

Calculate its Kp at 40 ∘C. Also report the degree of dissociation at 10 atm

pressure at same temperature.

Watch Video Solution

203. N2O4 dissociates as  

N2O4(g) ⇔ 2NO2(g)  

At 40 ∘C and one atmosphere %  decomposition of N2O4 is 50.3 % . At

what pressure and same temperature, the equilibrium mixture has the

ratio of N2O4 :NO2 as 1: 8?

Watch Video Solution

https://dl.doubtnut.com/l/_5xaZWeOH6Ze2
https://dl.doubtnut.com/l/_M6ThOs2OwLjh
https://dl.doubtnut.com/l/_4wXBW9VxNiAG
https://dl.doubtnut.com/l/_GvzcaODmRqjh


204. An equilibrium mixture at 300K contains N2O4 and NO2 at 0.28 and 

1.1atm, respectively. If the volume of container is doubles, calculate the

new equilibrium pressure of two gases.

Watch Video Solution

205. At 25 ∘C and 1atm pressure, the partial pressure in equilibrium

mixture of N2O4 and NO2, are 0.7 and 0.3atm, respectively. Calculate the

partial pressures of these gases when they are in equilibrium at 25 ∘C

and a total pressure of 10atm.

Watch Video Solution

206. Prove α =
Kp

P + Kp
 for  

PCl5 ⇔ PCl3 + Cl2  

where α is the degree of dissociation at temperature when equilibrium

constant is Kp.

√( )

https://dl.doubtnut.com/l/_GvzcaODmRqjh
https://dl.doubtnut.com/l/_hOWBjlBOeAu8
https://dl.doubtnut.com/l/_dNAErKcAWHx7


Watch Video Solution

207. At some temperature and under a pressure of 4 atm, PCl5 is 10 %

dissociated. Calculated the pressure at which PCl5 will be 20 %

dissociated temperature remaining same.

Watch Video Solution

208. 1mol of Cl2 and 3 mol of PCl5 are placed in a 100L vessel heated to 

227 ∘C. The equilibrium pressure is 2.05 atm. Assuming ideal behaviour,

calculate the degree of dissociation for PCl5 and Kp for the reaction.  

PCl5(g) ⇔ PCl3(g) + Cl2(g)

Watch Video Solution

209. One "mole" of N2 is mixed with three moles of H2 in a 4L vessel. If 

0.25 % N2 is coverted into NH3 by the reaction  

https://dl.doubtnut.com/l/_dNAErKcAWHx7
https://dl.doubtnut.com/l/_5CRgxbH43L0x
https://dl.doubtnut.com/l/_96giuhqhFloq
https://dl.doubtnut.com/l/_FxiWY0lWqKHp


N2(g) + 3H2(g) ⇔ 2NH3(g), calculate Kc. Also report Kc for  

1
2
N2(g) +

3
2
H2(g) ⇔ NH3(g)

Watch Video Solution

210. NH3 is heated at 15 at, from 25 ∘C to 347 ∘C assuming volume

constant. The new pressure becomes 50 atm at equilibrium of the

reaction 2NH3 ⇔ N2 + 3H2. Calculate %  moles of NH3 actually

decomposed.

Watch Video Solution

211. What is the %  dissociation of H2S if 1 "mole" of H2S is introduced

into a 1.10L vessel at 1000K? Kc for the reaction  

2H2S(g) ⇔ 2H2(g) + S2(g) is 1 × 10 - 6

Watch Video Solution

https://dl.doubtnut.com/l/_FxiWY0lWqKHp
https://dl.doubtnut.com/l/_segQSojpaup4
https://dl.doubtnut.com/l/_cyVgkdT8ebD4


212. Some solid NH4HS is placed in �ask containing 0.5 atm of NH3. What

would be the pressure of NH3 and H2S when equilibrium is reached.  

NH4HS(g) ⇔ NH3(g) + H2S(g), Kp = 0.11

Watch Video Solution

213. In an experiment starting with 1 mol C2H5OH, 1 mol CH3COOH, and 

1 mol of water, the equilibrium mixture mixture of analysis showa that

54.3 %  of the acid is eateri�ed. Calculate Kc.

Watch Video Solution

214. When C2H5OH 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

https://dl.doubtnut.com/l/_sRd5Nt2VBIq7
https://dl.doubtnut.com/l/_n1ziWdfa3KNv
https://dl.doubtnut.com/l/_758iQFdssn23


215. When α - D glucose is dissolved in water, it undergoes a partial

converion to β - D glucose to exhibit mutarotation. This conversion stops

when 63.6 %  of glucose is in β form. Assuming that equilibrium has been

attained, calculate Kc for mutarotation.

Watch Video Solution

216. Calculate Kc for the reaction KII _ (2) ⇔ KI3. Given that initial weight

of KI is 1.326g weight of KI3 is 0.105g and number of moles of free I2 is 

0.0025 at equilibrium the volume of solution is 1 - L.

Watch Video Solution

217. Sulphide ions in alkaline solution react with solid sulphur to form

polyvalent sulphide ions. The equilibrium constant for the formation of

S2 -
2  and S2 -

3  from S and S2 -  ions is 1.7 and 5.3 respectively. Calculate

equilibrium constant for the formation of S2 -
3  from S2 -

2  and S.

Watch Video Solution

https://dl.doubtnut.com/l/_JJklScLQwIpB
https://dl.doubtnut.com/l/_9zHkC2SajUaw
https://dl.doubtnut.com/l/_UVuHxpeU7nNq


Watch Video Solution

218. When NO and NO2 are mixed, the following equilibria are readily

obtained, 

2NO2 ⇔ N2O4, Kp = 6.8atm - 1  

NO + NO2 ⇔ N2O3  

In an experiment when NO and NO2 are mixed in the ratio of 1: 2, the

�nal total pressure was 5.05 atm and the partial pressure of N2O4 was 1.7

atm. Calculate 

a. the equilibrium partial pressure of NO.  

b. Kp for NO + NO2 ⇔ N2O3.

Watch Video Solution

219. N2 and O2 combine at a given temperature to produce NO. At

equilibrium the yield of NO is 'x' precent by volume. If 

x = √Ka. b -
K(a + b)

4
, where K is the equilibrium constant of the given

reaction at the given temperature and a and b are the volume percentage

https://dl.doubtnut.com/l/_UVuHxpeU7nNq
https://dl.doubtnut.com/l/_E4fAcmF9nwPx
https://dl.doubtnut.com/l/_lEk2zCSdB0zB


of N2 and O2, respectively, in the initial state. Report. Report the

maximum value of K at which X is maximum

Watch Video Solution

220. 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 Kp if total pressure at equilibrium is 

0.8atm.

Watch Video Solution

221. The equilibrium constant Kp of the reaction: 2SO2 + O2 ⇔ 2SO3 is 

900atm - 1 at 800K. A mixture constaining SO3 and O2 having initial

pressure of 1 atm and 2 atm respectively, is heated at constant volume to

equilibriate. Calculate the partial pressure of each gas at 800K at

equilibrium.

Watch Video Solution

https://dl.doubtnut.com/l/_lEk2zCSdB0zB
https://dl.doubtnut.com/l/_DeCaBSHBSfoL
https://dl.doubtnut.com/l/_hg9EmQY5MwXK


222. When 0.15 mol of CO taken in a 2.5L �ask is maintained at 750K

along with a catalyst, the following reaction takes place 

CO(g) + 2H2(g) ⇔ CH3OH(g)  

Hydrogen is introduced until the total pressure of the system is 8.5 atm

at equilibrium and 0.08 mol of methanol is formed. 

Calculate 

a. Kp and Kc  

b. The �nal pressure, if the same amount of CO and H2 as before are

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

Watch Video Solution

223. For the reaction 

Ag(CN) ɵ2 ⇔ Ag⊕ + 2CN ɵ , the Kc at 25 ∘C is 4 × 10 - 19 Calculate Ag⊕

in solution which was originally 0.1M in KCN and 0.03M in AgNO3.

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_hg9EmQY5MwXK
https://dl.doubtnut.com/l/_MVZ1nH07kSdl
https://dl.doubtnut.com/l/_kre6pJdlRDEQ
https://dl.doubtnut.com/l/_GfPKjrQh422C


224. ΔG ɵ = 77.77kJmol - 1 at 1000K for the reaction 

1/2N2(g) + 1/2O2(g) ⇔ NO(g). What is the partial pressure of NO under

equilibrium at 1000K for air at 1atm pressure containing 80 % N2 and 

20 % O2 volume.

Watch Video Solution

225. A saturated aqueous dolution of Mg(OH)2 has a vapour pressure of 

759.5mm at 373K. Calculate the solubility product of Mg(OH)2. (Assume

molarity equals molality).

Watch Video Solution

226. For the reaction CaCO3(s) ⇔ CaO(s) Kp = 1.16 atm at 800 ∘C. 

If 20g of CaCO3 was put in to 10L container and heated to 800 ∘C, what

percentage of the CaCO3 would remain unreacted at equilibrium.

Watch Video Solution

https://dl.doubtnut.com/l/_GfPKjrQh422C
https://dl.doubtnut.com/l/_3Qoki8NSHByG
https://dl.doubtnut.com/l/_S6clOEN07bgd


227. Consider the reaction: 

A(g) ⇔ B(g) + C(g)  

When the system is at equilibrium at 200 ∘C, the concentrations are

found to be: 

[A] = 0.20M, [B] = 0.30M, [C] = 0.30M  

a. If the volume of the container is suddenly doubled at 200 ∘C, �nd the

equilibrium concentrations. 

b. If the volume of the container is suddenly halved (instead of being

doubled in part (i) at 200 ∘C, �nd the equilibrium concentrations.

Watch Video Solution

228. Calculate the equilibrium constant for the reaction 

H2(g) + CO2(g) ⇔ H2O(g) + CO(g) at 1395K  

If the equilibrium constants at 1395K for the following are:  

2H2O(g) ⇔ 2H2 + O2(g), K1 = 2.1 × 10 - 13  

2CO2(g) ⇔ 2CO(g) + O2(g), K2 = 1.4 × 10 - 12

Watch Video Solution

https://dl.doubtnut.com/l/_A0z6KuovtwuJ
https://dl.doubtnut.com/l/_NQ5SolWePVUO


229. Calculate the total pressure developed in a vessel containing a

mixture of three parts H2 and one part of N2 to give a mixture containing

10 %  ammonia (by moles) at equilibrium at 450 ∘C.  

Kp for N2 + 3H2 → 2NH3 is 1.6 × 10 - 4atm units at 450 ∘C

Watch Video Solution

230. A container of volume VL contains an equilibrium mixture that

consists of 2 mol each of gaseous PCl5, Pcl3 and Cl2 at 3 atm TK. Some 

Cl2 is added unitl the volume is double keeping P and T constant.

Calculate moles of Cl2 added and Kp for PCl5 → PCl3 + Cl2

Watch Video Solution

231. Consider the following equilibrium: 

SO3 → SO2 + O2  

8.0g of SO3 are put in a container at 600 ∘C. The equilibrium pressure

https://dl.doubtnut.com/l/_NQ5SolWePVUO
https://dl.doubtnut.com/l/_LFMOLLtjYBD7
https://dl.doubtnut.com/l/_Xuw2KiqZadRK
https://dl.doubtnut.com/l/_kKCFORr5OeeQ


and density are 1.8 atm and 1.6gL - 1, respectively  

a. Find the value of Kp.  

b. Also �nd the moles of helium that is to be added at equilibrium to

double the pressure at constant temperature.

Watch Video Solution

232. When N2O5(g) is heated it dissociates to give N2O3 and O2. Kc for 

N2O5 → N2O3 + O2 is 7.75 and Kc for N2O3 → N2O + O2 is 4.0molL - 1.

(both Kc are at same temperature) 4 mol N2O5 in 1.0L vessel is kept at a

certain temperature. the concentration of O2 was 4.5molL - 1. Find the

concentration of N2O5, N2O3, and N2O at equilibrium.

Watch Video Solution

233. For a reversible reaction: X + 2Y → 2Z, the equilibrium

concentrations of X, Y and Z are 0.32, 0.40 and 0.35 moles L - 1

respectively at 25 ∘C.  

https://dl.doubtnut.com/l/_kKCFORr5OeeQ
https://dl.doubtnut.com/l/_Uythjrm7Qc8G
https://dl.doubtnut.com/l/_9itylqRtYvo2


a. If unitially the system contained only X and Y and then reached the

state of equilibrium, what were the initial concentrations of X and Y.  

b. If at the start only X and Z were present, what were the initial

concentrations?

Watch Video Solution

234. Under what pressure conditions CuSO4. 5H2O be e�orscent at 35 ∘C

. How good a drying agent is CuSO4.3H2O at the same temperature?

Given 

CuSO4.5H2O(s) ⇔ CuSO4.3H2O.3H2O(s) + 2H2O(v)  

Kp = 1.268 × 10 - 3atm2 at 35 ∘C. Vapoure pressure of water at 35 ∘C is 

25.0mmHg.

Watch Video Solution

235. Under what pressure conditions CuSO4.5H2O be e�orescent at 

25 ∘C. How good a drying agent is CuSO4.3H2O at the same

https://dl.doubtnut.com/l/_9itylqRtYvo2
https://dl.doubtnut.com/l/_nPZbNuDz3cZM
https://dl.doubtnut.com/l/_f3I1VXujE9ZR


temperature? Given 

CuSO4.5H2O(s) ⇔ CuSO4.3H2O(s) + 2H2O(v)  

Kp = 1.086 × 10 - 4atm2 at 25 ∘C. Vapour pressure of water at 25 ∘C is 23.8

mm of Hg.

Watch Video Solution

236. From the data given below derive which of the following reactant is

most e�ective drying agent at 0 ∘C. Given P ∘H2O
= 4.58mm at 0 ∘C.  

i. SrCl2.6H2O(s) ⇔ SrCl2.2H2O(s) + 4H1O(g), Kp = 6.9 × 10 - 12atm4  

ii. Na2SO4.10H2O(s) ⇔ Na2SO4(s) + 10H2O(g), Kp = 4.08 × 10 - 25atm10  

iii. 

Na2HPO4. 12H2O(s) ⇔ Na2HPO4. 7H2O(s) + 5H2O(g), Kp = 5.525 × 10 - 13atm5

Watch Video Solution

237. Following two equilibria are established on mixing two gases A2 and

C.  

https://dl.doubtnut.com/l/_f3I1VXujE9ZR
https://dl.doubtnut.com/l/_f4VbFyo8q04B
https://dl.doubtnut.com/l/_WekZEF7Ow1Ef


i. 3A2(g) ⇔ A6(g) Kp = 1.6atm - 2  

ii. A2(g) + C(g) ⇔ A2C(g)  

If A2 and C mixed in 2: 1 molar, ratio calculate the equilibrium partial

pressure of A2, C, A2C and Kp for the reaction (ii). Given that the total

pressure to be 1.4 atm and partial pressure of A6 to be 0.2 atm at

equilibrium

Watch Video Solution

238. 1 mol of A in 1 litre vessel maintained at constant T shows the

equilibrium 

A(g) ⇔ B(g) + 2C(g) KC1
  

C(g) ⇔ 2D(g) + 3B(g) KC2
  

If the equilibrium pressure is 
13
6

 times of initial pressure and

[C]eq =
4
9[A]eq, Calculate KC1

 and KC2
.

Watch Video Solution

https://dl.doubtnut.com/l/_WekZEF7Ow1Ef
https://dl.doubtnut.com/l/_Mp0KvmhV0ikH


Concept Applicationexercise 7.1

239. One "mole" of N2O4(g) at 100K is kept in a closed container at 1.0

atm pressure. It is heated to 400K, where 30 %  by mass of N2O4(g)

decomposes to NO2(g). The resultant pressure will be

A. 4.2

B. 5.2

C. 3.2

D. 6.2

Watch Video Solution

1. In a reaction between hydrogen and iodine 6.84mol of hydrogen and 

4.02 mol of iodine are found to be in equilibrium with 42.85 mol of

hydrogen iodide at 350 ∘C.  Calculate the equilibrium constant.

https://dl.doubtnut.com/l/_xtR85L6dhwWK
https://dl.doubtnut.com/l/_Irm3LlJcYKML


Watch Video Solution

2. Calculate the equilibrium constant Kp and Kc for the reaction: 

CO(g) + 1/2O2(g) ⇔ CO2(g). Given that the partial pressure at

equilibrium in a vessel at 3000K are pCO = 0.4atm, pCO2
= 0.2atm

Watch Video Solution

3. The equilibrium composition for the reaction is 

PCl3 + Cl2 ⇔ PCl5

0.20 0.10 0.40molL - 1  

What will be the equilibrium concentration of PCl5 on adding 0.10mol of 

Cl2 at the same temperature?

Watch Video Solution

4. For the reaction 

Cu(s) + 2Ag⊕ (aq) → Cu2 + (aq) + 2Ag(s)  

Fill in the blanks in the following table for the three solution at

https://dl.doubtnut.com/l/_Irm3LlJcYKML
https://dl.doubtnut.com/l/_J6zN6RF7DPGo
https://dl.doubtnut.com/l/_wnuxWEFouStU
https://dl.doubtnut.com/l/_kVuzsLnfyXxc


equilibrium. 

Solution Cu2 + (aq) Ag⊕ (aq) KL - 1

molL - 1 molL - 1 molL - 1

1. (a) 1.0 × 10 - 9 2.0 × 1015

2. 2.0 × 10 - 7 1.0 × 10 - 11 (b)

3. 2.0 × 10 - 2 (c) 2.0 × 1015

Watch Video Solution

[ ] [ ]

5. The value of Kc for the reaction:  

A2(g) + B2(g) ⇔ 2AB(g)  

at 100 ∘C is 49. If 1.0L �ask containing one mole of A2 is connected with a

2.0L �ask containing one mole of B2, how many moles of AB will be

formed at 100 ∘C?

Watch Video Solution

6. At 440 ∘C, the equilibrium constant (K) for the following reaction is 

49.5, H2(g) + I2(g) ⇔ 2HI(g). If 0.2 mol of H2 and 0.2 mol of I2 are placed

https://dl.doubtnut.com/l/_kVuzsLnfyXxc
https://dl.doubtnut.com/l/_pTPjzffX9hBz
https://dl.doubtnut.com/l/_RuXWPVimWGLq


in a 10 - L vessel and permitted to react at this temperature, what will be

the concentration of each substance at equilibrium?

Watch Video Solution

7. When 0.15 mol of CO taken in a 2.5L �ask is maintained at 750K along

with a catalyst, the following reaction takes place 

CO(g) + 2H2(g) ⇔ CH3OH(g)  

Hydrogen is introduced until the total pressure of the system is 8.5 atm

at equilibrium and 0.08 mol of methanol is formed. 

Calculate 

a. Kp and Kc  

b. The �nal pressure, if the same amount of CO and H2 as before are

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

Watch Video Solution

https://dl.doubtnut.com/l/_RuXWPVimWGLq
https://dl.doubtnut.com/l/_QAURWu433GIF


8. 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 Kp if total pressure at equilibrium is 

0.8atm.

Watch Video Solution

9. For the reaction, N2O4(g) ⇔ 2NO2(g), the concentration of an

equilibrium mixture at 298K is N2O4 = 4.50 × 10 - 2molL - 1 and 

NO2 = 1.61 × 10 - 2molL - 1. What is the value of equilibrium constant?

Watch Video Solution

10. For an equilibrium reaction, the rate constants for the forward and

the backward reaction are 2.38 × 10 - 4 and 8.15 × 10 - 5, respectively.

Calculate the equilibrium constant for the reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_nw54gSlguDLi
https://dl.doubtnut.com/l/_un6K4iGVJ4gi
https://dl.doubtnut.com/l/_PRihP7k6SFKV


11. In a reaction between H2 and I2 at a certain temperature, the amounts

of H2, I2 and HI at equilibrium were found to be 0.45 mol, 0.39 mol, and 

3.0 mol respectively. Calculate the equilibrium constant for the reaction

at the given temperature.

Watch Video Solution

12. At 700K, the equilibrium constant Kp for the reaction  

2SO3(g) ⇔ 2SO2(g) + O2(g)  

is 1.80 × 10 - 3kPa. What is the numerical value of Kc in moles per litre for

this reaction at the same temperature?

Watch Video Solution

13. Two moles of PCl5 were heated to 327 ∘C in a closed two-litre vessel,

and when equilibrium was achieved, PCl5 was found to be 40 %

dissociated into PCl3 and Cl2. Calculate the equilibrium constant Kp and 

Kc for this reaction.

https://dl.doubtnut.com/l/_vzkSzoX2lHgD
https://dl.doubtnut.com/l/_Ck7Hg4O3n4Ex
https://dl.doubtnut.com/l/_4EQbBRQxBTSj


Watch Video Solution

14. For the reaction, 

N2(g) + 3H2(g) ⇔ 2NH3(g)  

the partial pressure of N2 and H2 are 0.80 and 0.40 atmosphere,

respectively, at equilibrium. The total pressure of the system is 2.80 atm.

What is Kp for the above reaction?

Watch Video Solution

15. The equilibrium constant at 278K for 

Cu(s) + 2Ag⊕ (aq) ⇔ Cu2 + (aq) + 2Ag(s) is 2.0 × 1015. In a solution in

which copper has displaced, some silver ions from the solution, the

concentration of Cu2 +  ions from the solution, the concentration of Cu2 +

ions is 1.8 × 10 - 2molL - 1 and the concentration of Ag⊕  ions is 

3.0 × 10 - 9molL - 1. Is the system at equilibrium?

Watch Video Solution

https://dl.doubtnut.com/l/_4EQbBRQxBTSj
https://dl.doubtnut.com/l/_4WK7CWSpeeyv
https://dl.doubtnut.com/l/_jBFiyZQ8Nixn


16. AB2 dissociates as  

AB2(g) ⇔ AB(g) + B(g). If the initial pressure is 500 mm of Hg and the

total pressure at equilibrium is 700 mm of Hg. Calculate Kp for the

reaction.

Watch Video Solution

17. Under what pressure must an equimolar mixture of PCl5 and Cl2 be

placed at 250 ∘C in order to obtain PCl5 at 1 atm? 

Kpfor dissociation ofPCl5 = 1.78 .

Watch Video Solution

( )

18. XY2 dissociates XY2(g) ⇔ XY(g) + Y(g). When the initial pressure of 

XY2 is 600 mm Hg, the total equilibrium pressure is 800 mm Hg. Calculate

K for the reaction Assuming that the volume of the system remains

unchanged.

https://dl.doubtnut.com/l/_wf4N0nthQvGe
https://dl.doubtnut.com/l/_pBcfX99EhzUd
https://dl.doubtnut.com/l/_IFAaBO5RCpYh


A. 50

B. 100

C. 200

D. 400

Answer: A

Watch Video Solution

19. Kp for the reaction SO2 +
1
2
O2 ⇔ SO3 at 600 ∘C is 61.7. Claculate Kp.

What is the unit of Kp for the above equilibrium? 

R = 0.0821L - atm deg - 1mol - 1

Watch Video Solution

( )

20. 1 mol of H2, 2 mol of I2 and 3 mol of HI were taken in a 1 - L �ask. If

the value of Kc for the equation H2(g) + I2(g) ⇔ 2HI(g) is 50 at 440 ∘C,

https://dl.doubtnut.com/l/_IFAaBO5RCpYh
https://dl.doubtnut.com/l/_OiXaevIZQP9M
https://dl.doubtnut.com/l/_s5XKoaBli6j6


what will be the concentration of each specie at equilibrium?

Watch Video Solution

21. For CaCO3(s) ⇔ CaO(s) + CO2(g), Kc is equal to …………..

A. Kc =
1

CO2

B. Kc = CO2

C. Kc =
[CaO] CO2

CaCO3

D. Kc =
CaCO3

[CaO] CO2

Answer: B

Watch Video Solution

[ ]
[ ]

[ ]
[ ]
[ ]

[ ]

22. For the reaction C(s) + CO2(g) ⇔ 2CO(g), the partial pressure of CO2

and CO is 2.0 and 4.0 atm, respectively, at equilibrium. The Kp of the

https://dl.doubtnut.com/l/_s5XKoaBli6j6
https://dl.doubtnut.com/l/_r9HPAPEjyB1w
https://dl.doubtnut.com/l/_0KtdLnwHp1D6


reaction is

A. 0.5

B. 5.0

C. 30.0

D. 8.0

Answer: D

Watch Video Solution

23. In a chemical equilibrium, Kc = Kp when

A. The number of molecules entering into a reaction is more than the

number of molecules produced.

B. The number of molecules entering into the reaction is equal to the

number of molecules produced.

https://dl.doubtnut.com/l/_0KtdLnwHp1D6
https://dl.doubtnut.com/l/_8T4jsn265SJf


C. the number of molecules entering into the reaction is less to the

number of moleculed produced.

D. None of the above

Answer: B

Watch Video Solution

24. In a general reaction A + B ⇔ AB, which value of equilibrium constant

most favours the production of AB?

A. 9.0 × 10 - 3

B. 3.0 × 10 - 3

C. 9.0 × 10 - 7

D. 9.0 × 10 - 12

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_8T4jsn265SJf
https://dl.doubtnut.com/l/_bg1zl7vE9bJF


25. During thermal dissociation of a gas, the vapour density.

A. Remains the same

B. Increases

C. Decreases

D. Increases in some cases and decreases in others

Answer: C

Watch Video Solution

26. The vapour density of fully dissociated NH4Cl would be

A. Less than half of the vapour density of pure NH4Cl

B. Double of the vapour density of pure NH4Cl

C. Half of the vapour density of pure NH4Cl

D. One-third of the vapour density of pure NH4Cl

https://dl.doubtnut.com/l/_bg1zl7vE9bJF
https://dl.doubtnut.com/l/_RJ8ZS1IodezY
https://dl.doubtnut.com/l/_rGpbIuAG0zEz


Answer: C

Watch Video Solution

27. In the reversible reaction, 2HI(g) ⇔ H2(g) + I2(g), Kp is

A. Greater than Kc

B. Less than Kc

C. Equal to Kc

D. Zero

Answer: C

Watch Video Solution

28. At 500K, the equilibrium constant for reaction 

cis - C2H2Cl2 ⇔ transa - C2H2Cl2 is 0.6. At the same temperature, the

https://dl.doubtnut.com/l/_rGpbIuAG0zEz
https://dl.doubtnut.com/l/_gYSPFrSOPARu
https://dl.doubtnut.com/l/_UesN66PgRibB


equilibrium constant for the reaction trans - C2H2Cl2 ⇔ cis - C2H2Cl2

will be

A. 1.67

B. 1.65

C. 1.06

D. 1.60

Answer: A::B::C

Watch Video Solution

29. 2 mol of N2 is mixed with 6 mol of H2 in a closed vessel of one litre

capacity. If 50 % N2 is converted into NH3 at equilibrium, the value of Kc

for the reaction 

N2(g) + 3H2(g) ⇔ 2NH3(g)

A. 4/27

B. 27/4

https://dl.doubtnut.com/l/_UesN66PgRibB
https://dl.doubtnut.com/l/_1IESxufRuncI


C. 2/27

D. 20

Answer: A::B::C

Watch Video Solution

30. For the reaction, H2(g) + CO2(g) ⇔ CO(g) + H2O(g), if the initial

concentration of H2 = CO2  and x mol L1 of H2 is consumed at

equilibrium, the correct expression of Kp is:

A. 
x2

(1 - x)2

B. 
(1 + x)2

(1 - x)2

C. 
1 + x2

(2 + x)2

D. 
x2

1 + x2

Answer: A::B::C

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_1IESxufRuncI
https://dl.doubtnut.com/l/_CDQca76DiGFU


31. Partial pressure of O2 in the reaction  

2Ag2O(s) ⇔ 4Ag(s) + O2(g) is

A. Kp

B. Kp

C. 
3
Kp

D. Kp
2

Answer: A::B::C

Watch Video Solution

√

√

( )

32. Two moles of PCl5 were heated to 327 ∘C in a closed two-litre vessel,

and when equilibrium was achieved, PCl5 was found to be 40 %

dissociated into PCl3 and Cl2. Calculate the equilibrium constant Kp and 

Kc for this reaction.

https://dl.doubtnut.com/l/_CDQca76DiGFU
https://dl.doubtnut.com/l/_geHD43zEEBeK
https://dl.doubtnut.com/l/_Ys9ScyUBka4t


A. 0.530

B. 0.266

C. 0.130

D. 0.170

Answer: B

Watch Video Solution

33. For the reaction: 

2NO2(g) ⇔ 2NO(g) + O2(g)  

Kc = 1.8 × 10 - 6 at 184 ∘C  

R = 0.0831kJK - 1mol - 1  

when Kp and Kc are compared at 184 ∘C, it is found that

A. Kp is greater than Kc

B. Kp is less than Kc

C. Kp = Kc

https://dl.doubtnut.com/l/_Ys9ScyUBka4t
https://dl.doubtnut.com/l/_xElEZsRMBGb9


D. None of the above

Answer: A

Watch Video Solution

34. NH4COONH2(s) ⇔ 2NH3(g) + CO2(g) If equilibrium pressure is 3 atm

for the above reaction, then Kp for the reaction is

A. 4

B. 20

C. 25

D. 15

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_xElEZsRMBGb9
https://dl.doubtnut.com/l/_ka6AAp5aAEn8


35. For the reaction A + B ⇔ C + D, the initial concentrations of A and B

are equal. The equilibrium concentration of C is two times the

equilibrium concentration of A. The value of equilibrium constant is ………..

A. 1

B. 2

C. 3

D. 4

Answer: D

Watch Video Solution

36. 15 mol of H2 and 5.2 moles of I2 are mixed and allowed to attain

eqilibrium at 500 ∘C At equilibrium, the concentration of HI is founf to be

10 mol. The equilibrium constant for the formation of HI is.

A. 50

https://dl.doubtnut.com/l/_uxqAZag6FF0k
https://dl.doubtnut.com/l/_jnRqmLheAwSC


B. 25

C. 200

D. 15

Answer: A

Watch Video Solution

37. For the reaction: NOCl(g) ⇔ 2NO(g) + Cl2(g), Kc at 427 ∘C is 

3 × 106Lmol - 1. The value of Kp is

A. 7.5

B. 2.5 × 10 - 5

C. 2.0 × 10 - 4

D. 1.75 × 10 - 4

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_jnRqmLheAwSC
https://dl.doubtnut.com/l/_FnT3hSBRX3cj


38. For the reaction 

CuSO4.5H2O(s) ⇔ CuSO4.3H2O(s) + 2H2O(g)  

Which one is the correct representation?

A. Kp = pH2O
2

B. Kc = H2O
2

C. Kp = Kc(RT)2

D. All

Answer: D

Watch Video Solution

[ ]
[ ]

39. Which one is the correct representation for the reaction 

2SO2(g) + O2(g) ⇔ 2SO3(g)

https://dl.doubtnut.com/l/_FnT3hSBRX3cj
https://dl.doubtnut.com/l/_bvrJibAVBMNh
https://dl.doubtnut.com/l/_EXpC2xxmdyY1


A. Kp =

pSO3
2

pSO2
2 pO2

B. Kc =
SO3

2

SO2
2 O2

C. Kp =

nSO3
2

nSO2
2 nO2

×
P

Total mole

- 1

D. All the above

Answer: D

Watch Video Solution

[ ]
[ ] [ ]

[ ]
[ ] [ ]

[ ]
[ ] [ ] [ ]

40. For the reaction 

CO(g) + CI2(g) ⇔ COCI2(g)  

Kp /Kc is equal to

A. 1/RT

B. Rt

https://dl.doubtnut.com/l/_EXpC2xxmdyY1
https://dl.doubtnut.com/l/_vmLjZxvucNfS


C. √RT

D. (RT)2

Answer: A

Watch Video Solution

41. The equilibrium constant for the reaction 

N2(g) + O2(g) ⇔ 2NO(g)  

at temperature T is 4 × 10 - 4.  

The value of Kc for the reaction  

NO(g) ⇔
1
2
N2(g) +

1
2
O2(g)  

at the same temperature is

A. 25 × 102

B. 50

C. 4 × 10 - 4

D. 10.00

https://dl.doubtnut.com/l/_vmLjZxvucNfS
https://dl.doubtnut.com/l/_tYlZIg436QHp


Answer: B

Watch Video Solution

42. Kp /Kc for the reaction  

CO(g) +
1
2
O2(g) ⇔ CO2(g) is

A. RT

B. (RT)1 / 2

C. 
1

(RT)3

D. 
1

√RT

Answer: D

Watch Video Solution

43. The unit of equilibrium constant Kc for the reaction A + B ⇔ C would

be

https://dl.doubtnut.com/l/_tYlZIg436QHp
https://dl.doubtnut.com/l/_4tpbfZXzIzUh
https://dl.doubtnut.com/l/_ZvG9AfHc2YbH


A. mol - 1L

B. molL - 1

C. molL

D. No unit

Answer: A

Watch Video Solution

44. For which of the following reaction does the equilibrium constant

depend on the units of concentration?

A. NO(g) ⇔
1
2
N2(g) +

1
2
O2(g)

B. C2H5OH(l) + CH3COOH(l) ⇔ CH3COOC2H5(l) + H2O(l)

C. 2HI(g) ⇔ H2(g) + I2(g)

D. COCl2(g) ⇔ CO(g) + Cl2(g)

Answer: D

https://dl.doubtnut.com/l/_ZvG9AfHc2YbH
https://dl.doubtnut.com/l/_qEa9q6UdN45p


Watch Video Solution

45. To the system, 

LaCl3(s) + H2O(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 HCl present in the system increases

by a factor of

A. 2

B. 21 / 2

C. 21 / 3

D. 22

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_qEa9q6UdN45p
https://dl.doubtnut.com/l/_PnCacdzNcE35


46. For the reaction, A(g) + 2B(g) ⇔ 2C(g), the rate constant for forward

and the reverse reactions are 1 × 10 - 4 and 2.5 × 10 - 2 respectively. The

value of equilibrium constant, K for the reaction would be

A. 2 × 10 - 4

B. 3 × 10 - 2

C. 4 × 10 - 3

D. 3 × 102

Answer: C

Watch Video Solution

47. The equilibrium constant for the reaction 

A2(g) + B2(g) ⇔ 2AB(g)  

is 20 at 500K. The equilibrium constant for the reaction 

2AB(g) ⇔ A2(g) + B2(g) would be

https://dl.doubtnut.com/l/_tS22p6qhGdqZ
https://dl.doubtnut.com/l/_ouk68JC49hLA


A. 20

B. 0.5

C. 0.05

D. 10

Answer: C

Watch Video Solution

48. For the reaction 

Ag(CN) ɵ2 ⇔ Ag⊕ + 2CN ɵ , the Kc at 25 ∘C is 4 × 10 - 19 Calculate Ag⊕

in solution which was originally 0.1M in KCN and 0.03M in AgNO3.

Watch Video Solution

[ ]

49. At a certain temperature, Kc for  

SO2(g) + NO2(g) ⇔ SO3(g) + NO(g)  

https://dl.doubtnut.com/l/_ouk68JC49hLA
https://dl.doubtnut.com/l/_yOrFMMtkq7dY
https://dl.doubtnut.com/l/_bqjMVlA4tnkB


is 16. If we take one mole of each of all the equilibrium concentration of

NO and NO2?

A. 1.6molL - 1

B. 0.8molL - 1

C. 0.4molL - 1

D. 0.6molL - 1

Answer: C

Watch Video Solution

50. HI was heated in a sealed tube at 400 ∘C till the equilibrium was

reached. HI was found to be 22 %  decomposed. The equilibrium constant

for dissociation is

A. 1.99

B. 0.0199

C. 0.0796

https://dl.doubtnut.com/l/_bqjMVlA4tnkB
https://dl.doubtnut.com/l/_VEyiVK8609Jk


D. 0.282

Answer: B

Watch Video Solution

51. For the equilibrium AB(g) ⇔ A(g) + B(g) at a given temperature, the

pressure at which one-third of AB is dissociated is numerically equal to

A. 8 times Kp

B. 16 times Kp

C. 4 times Kp

D. 9 times Kp

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_VEyiVK8609Jk
https://dl.doubtnut.com/l/_ytfx6rFZmtda


52. In a reversible reaction, if the concentration of reactants are doubles,

the equilibrium constant K will:

A. change to 1/4K

B. change to 1/2K

C. change to 2K

D. remain the same

Answer: D

Watch Video Solution

53. For the equilibrium AB(g) ⇔ A(g) + B(g). Kp is equal to four times the

total pressure. Calculate the number moles of A formed if one mol of AB

is taken initially.

A. 0.45

B. 0.30

https://dl.doubtnut.com/l/_Doh05B8vi0sX
https://dl.doubtnut.com/l/_Rj8SWUlTcrOZ


Ex 7.2

C. 0.60

D. 0.90

Answer: D

Watch Video Solution

1. 1.5mol of PCl5 are heated at constant temperature in a closed vessel of

4L capacity. At the equilibrium point, PCl5 is 35 %  dissociated into PCl3

and Cl2. Calculate the equilibrium constant.

Watch Video Solution

2. Calculate the degree of dissociation of HI at 450 ∘C if the equilibrium

constant for the dissociation reaction is 0.263.

Watch Video Solution

https://dl.doubtnut.com/l/_Rj8SWUlTcrOZ
https://dl.doubtnut.com/l/_9NNBwKeUaVma
https://dl.doubtnut.com/l/_EiZBMMu1zW4R


3. Calculate the percent dissociation of H2S(g) if 0.1mol of H2S is kept in 

0.4L vessel at 1000K. For the reaction:  

2H2S(g) ⇔ 2H2(g) + S(g)  

The value of Kc is 1.0 × 10 - 6

Watch Video Solution

4. One mole of H2 two moles of I2 and three moles of HI are injected in

one litre �ask. What will be the concentration of H2, I2 and HI at

equilibrium at 500 ∘C. Kc for reaction H2 + I2 ⇔ 2HI is 45.9.

Watch Video Solution

5. At 700K, hydrogen and bromine react to form hydrogen bromine. The

value of equilibrium constant for this reaction is 5 × 108. Calculate the

amount of the H2, Br2 and HBr at equilibrium if a mixture of 0.6mol of H2

and 0.2mol of Br2 is heated to 700K.

https://dl.doubtnut.com/l/_EiZBMMu1zW4R
https://dl.doubtnut.com/l/_ptheMRPinU4q
https://dl.doubtnut.com/l/_xEiHj5B7OwIG
https://dl.doubtnut.com/l/_eGK1BYkIG1OM


Watch Video Solution

6. At some temperature and under a pressure of 4 atm, PCl5 is 10 %

dissociated. Calculated the pressure at which PCl5 will be 20 %

dissociated temperature remaining same.

Watch Video Solution

7. 20 % N2O4 molecules are dissociated in a sample of gas at 27 ∘C and

760 torr. Calculate the density of the equilibrium mixture.

Watch Video Solution

8. 0.1mol of PCl5 is vaporised in a litre vessel at 260 ∘C. Calculate the

concentration of Cl2 at equilibrium, if the equilibrium constant for the

dissociation of PCl5 is 0.0414.

Watch Video Solution

https://dl.doubtnut.com/l/_eGK1BYkIG1OM
https://dl.doubtnut.com/l/_tD67kR0LA1wf
https://dl.doubtnut.com/l/_NQPmCHedlR11
https://dl.doubtnut.com/l/_Rh51dF5tBSyl


9. The equilibrium constant for the reaction 

CH3COOH + C2H5OH ⇔ CH3COOC2H5 + H2O  

is 4.0 at 25 ∘C. Calculate the weight of ethyl acetate that will be obtained

when 120g of acetic acid are reacted with 92g of alcohol.

Watch Video Solution

10. The vapour density of PCl5 at 43K is is found to be 70.2. Find the

degree of dissociation of PCl5 at this temperature.

Watch Video Solution

11. For the equilibrium AB(g) ⇔ A(g) + B(g). Kp is equal to four times the

total pressure. Calculate the number moles of A formed if one mol of AB

is taken initially.

Watch Video Solution

https://dl.doubtnut.com/l/_Rh51dF5tBSyl
https://dl.doubtnut.com/l/_UWbl7bJ6LSLH
https://dl.doubtnut.com/l/_ZmrS9s1bHx2S
https://dl.doubtnut.com/l/_Ef8pWHkObNgq


12. The vapour density of a mixture containing NO2 and N2O4 is 

38.3at27 ∘C. Calculate the mole of NO2 in 100g mixture.

Watch Video Solution

13. NH3 is heated at 15 at, from 25 ∘C to 347 ∘C assuming volume

constant. The new pressure becomes 50 atm at equilibrium of the

reaction 2NH3 ⇔ N2 + 3H2. Calculate %  moles of NH3 actually

decomposed.

Watch Video Solution

14. 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 I2 ⇔ 2I. Calculate Kp.

Watch Video Solution

https://dl.doubtnut.com/l/_Bs5kyJCG5xSV
https://dl.doubtnut.com/l/_ajDo0ikEcldt
https://dl.doubtnut.com/l/_mEonV2hEgMaU
https://dl.doubtnut.com/l/_CBk7xLuAnUZL


15. Kc for N2O4(g) ⇔ 2NO2(g) is 0.00466 at 298K. If a 1 - L container

initially contained 0.8 mol of N2O4, what would be the concentrations of 

N2O4 and NO2 at equilibrium? Also calculate the equilibrium

concentration of N2O4 and NO2 if the volume is halved at the same

temperature.

Watch Video Solution

16. At a certain temperature , Kp for dissociation of solid CaCO3 is 

4 × 10 - 2 atm and for the reaction, C(s) + CO2 ⇔ 2CO is 2.0 atm,

respectively. Calculate the pressure of CO at this temperature when solid

C, CaO, CaCO3 are mixed and allowed to attain equilibrium.

Watch Video Solution

17. Given below are the values of ΔH ɵ  and ΔS ɵ  for the reaction given

below at 27 ∘C.  

SO2(g) +
1
2
O2(g) → SO3(g)  

https://dl.doubtnut.com/l/_CBk7xLuAnUZL
https://dl.doubtnut.com/l/_wVQZDx61DMcc
https://dl.doubtnut.com/l/_0LHF00hfZd8H


ΔH ɵ = - 98.32kJmol - 1, ΔS ɵ = - 95kJmol - 1  

Find Kp for the reaction

Watch Video Solution

18. The yield of product in the reaction, 

A2(g) + 2B(g) ⇔ C(g) + QKJ  

would be higher at:

A. Low temperature and high pressure

B. High temperature and high pressure

C. Low temperature and low pressure

D. High temperature and low pressure

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_0LHF00hfZd8H
https://dl.doubtnut.com/l/_r9E9RvHB1Avs


19. Manufacture of ammonia from the elements is represented by 

N2(g) + 3H2(g) ⇔ 2NH3(g) + 22.4kcal  

The maximum yield of ammonia will be obtained when the process is

made to take place

A. At low pressure and high temperature

B. At low pressure and low temperature

C. At high pressure and high temperature

D. At high pressure and low temperature

Answer: D

Watch Video Solution

20. In the reaction, 2SO2(s) + O2(g) ⇔ 2SO3(g) + Xcal, most favourable

conditions of temperature and pressure for greater yield of SO3 are

A. Low temperature and low pressure

https://dl.doubtnut.com/l/_TybSz26u2tyr
https://dl.doubtnut.com/l/_2tw07m54ZLrD


B. High temperature and low pressure

C. High temperature and high pressure

D. Low temperature and high pressure

Answer: D

Watch Video Solution

21. In which of the following equilibrium, change in the volume of the

system does not alter the number of moles?

A. N2(g) + O2(g) ⇔ 2NO(g)

B. PCl5(g) ⇔ PCl3(g) + Cl2(g)

C. N2(g) + 3H2(g) ⇔ 2NH3(g)

D. SO2Cl2(g) ⇔ SO2(g) + Cl2(g)

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_2tw07m54ZLrD
https://dl.doubtnut.com/l/_ZWAChkHXvIqa


22. In the dissociation of 2HI ⇔ H2 + I2, the degree of dissociation will be

a�ected by

A. Increase of temperature

B. Addition of an inert gas

C. Addition of H2 and I2

D. Increase of pressure

Answer: A

Watch Video Solution

23. In line kilns, the following reaction, 

CaCO3(s) ⇔ CaO(s) + CO2(g)  

proceeds to completion because of

A. High temperature

https://dl.doubtnut.com/l/_ZWAChkHXvIqa
https://dl.doubtnut.com/l/_Bh4tphmRFIN7
https://dl.doubtnut.com/l/_vu2hC8y1buMw


B. CO2 escapes

C. Low temperature and low pressure

D. molecular mass of CaO is less than that of CaCO3

Answer: B

Watch Video Solution

24. Which of the following reaction will be favoured at low pressure?

A. H2(g) + I2(g) ⇔ 2HI(g)

B. N2(g) + 3H2(g) ⇔ 2NH3(g)

C. PCl5(g) ⇔ PCl3(g) + Cl2(g)

D. N2(g) + O2(g) ⇔ 2NO(g)

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_vu2hC8y1buMw
https://dl.doubtnut.com/l/_eWN5Z8pzMRBb
https://dl.doubtnut.com/l/_kO5jcYFKwqjK


25. If Ef and Er are the activation energies of forward and backward

reactions and the reaction is known to be exothermic, then

A. Ef > Er

B. Ef < Er

C. Ef = Er

D. No relation can be given between Ef and Er

Answer: B

Watch Video Solution

26. Kp for a reaction at 25 ∘C is 10 atm. The activation energy for forward

and reverse reactions are 12 and 20kJmol - 1 respectively. The Kc for the

reaction at 40 ∘C will be:

A. 4.33 × 10 - 1M

B. 3.33 × 10 - 2M

https://dl.doubtnut.com/l/_kO5jcYFKwqjK
https://dl.doubtnut.com/l/_Mk1naMSVutpJ


C. 3.33 × 10 - 1M

D. 4.33 × 10 - 2M

Answer: C

View Text Solution

27. Concentration of pure solid and liquid is not included in the

expression of equilibrium constant because

A. Solid and liquid concentrations are independent of their quantities

B. Solid and liquid react slowly

C. Solid and liquids at equilibrium do not interact with gaseous phase

D. The molecules of solids and liquid cannot migrate to the gaseous

phase

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Mk1naMSVutpJ
https://dl.doubtnut.com/l/_E2JdKAeqXRnD


28. For an equilibrium reaction involving gases, the forward reaction is

�rst order while the reverse reaction is second order. The unit of Kp for

forward equilibrium is

A. atm

B. atm2

C. atm - 1

D. atm - 2

Answer: A

Watch Video Solution

29. For the reaction, PCl3(g) + Cl2(g) ⇔ PCl5(g), the position of

equilibrium can be shifted to the right by:

A. Doubling the volume

https://dl.doubtnut.com/l/_E2JdKAeqXRnD
https://dl.doubtnut.com/l/_kVvwvROqllpE
https://dl.doubtnut.com/l/_yKaLLbmAuR07


B. Increasing the temperature

C. Addition of equimolar quantities of PCl3 and PCl5

D. Addition of Cl2 at constant volume

Answer: D

Watch Video Solution

30. High pressure and low temperature are favourable conditions for the

synthesis of ammonia.

A. High temperature and high pressure

B. Low temperature and low pressure

C. High temperature and low pressure

D. Low temperature and high pressure

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_yKaLLbmAuR07
https://dl.doubtnut.com/l/_EnmepRAfUh6o


31. Which of the following change will shift the reaction in forward

direction? 

I2(g) ⇔ 2I(g), ΔH ɵ = + 150kJ

A. Increase in total pressure

B. Increase in temperature

C. Increse in concentration of I

D. Decrease in concentration of I2

Answer: B

Watch Video Solution

32. In a vessel containing SO3, SO2 and O2 at equilibrium, some helium

gas is introduced so that total pressure increases while temperature and

volume and volume remain the same. According to Le Chatelier's

principle, the dissociation of SO3:

https://dl.doubtnut.com/l/_EnmepRAfUh6o
https://dl.doubtnut.com/l/_OVQ03r9fCmT0
https://dl.doubtnut.com/l/_u4yjTVByJfr3


A. Increases

B. Decreases

C. Remains unaltered

D. Changes unpredictably

Answer: C

Watch Video Solution

33. Vapour density of the equilibrium mixture of NO2 and N2O4 is found

to be 40 for the equilibrium 

N2O4 ⇔ 2NO2  

Calculate

A. abnormal molecular weight

B. degree of dissociation

C. percentage of NO2 in the mixture

D. N/A

https://dl.doubtnut.com/l/_u4yjTVByJfr3
https://dl.doubtnut.com/l/_czBkA9TJIUjq


Answer: B

Watch Video Solution

34. Calculate the pressure of CO2 gas at 700K in the hetrogeneous

equilibrium reaction CaCO3(s) ⇔ CaO(s) + CO2(g), if ΔG ɵ  for this

reaction is 130.2kJmol - 1.

Watch Video Solution

35. The equilibrium constant Kp2
 and Kp2

 for the reactions A ⇔ 2B and 

P ⇔ Q + R, respectively, are in the ratio of 2: 3. If the degree of

dissociation of A and P are equal, the ratio of the total pressure at

equilibrium is,

A. 1: 36

B. 1: 1

C. 1: 3

https://dl.doubtnut.com/l/_czBkA9TJIUjq
https://dl.doubtnut.com/l/_i9GpnvXkN5wl
https://dl.doubtnut.com/l/_Sfgz7CQ0ebT1


D. 1: 9

Answer: A::C

Watch Video Solution

36. For I2(g) ⇔ 2I(g), Kp = 1.79 × 10 - 10. The partial pressure of I2 = 1.0

atm and I = 0.5 × 10 - 6 atm after 50 min . Comment on the status of

equilibrium process.

Watch Video Solution

37. Calculate the volume percent of chlorine gas at equilibrium in the

dissociation of PCl5(g) under a total pressure of 1.5 atm. The Kp for its

dissociation = 0.3.

Watch Video Solution

https://dl.doubtnut.com/l/_Sfgz7CQ0ebT1
https://dl.doubtnut.com/l/_QEdodnhnmDFA
https://dl.doubtnut.com/l/_SREi9tQVZqUa


38. N2O4 ⇔ 2NO2, Kc = 4. This reversible reaction is studied graphically

as shown in the �gure. Select the correct statement out of I, II and III.  

I : Reaction quotient has maximum value at point A  

II : Reaction proceeds left to right at a point when

N2O2 = NO2 = 0.1M  

III : K = Q when point D or F is reached:  

A. I, II

B. II, III

C. II

[ ] [ ]

https://dl.doubtnut.com/l/_Jl6JNboDzFLK


D. I, II, III

Answer: B

Watch Video Solution

39. The equilibrium: 

P4(g) + 6Cl2(g) ⇔ 4PCl3(g)  

is attained by mixing equal moles of P4 and Cl2 in an evacuated vessel.

Then at equilibrium:

A. Cl2 > PCl3

B. Cl2 > P4

C. P4 > Cl2

D. PCl3 > P4

Answer: C

Watch Video Solution

[ ] [ ]
[ ] [ ]
[ ] [ ]
[ ] [ ]

https://dl.doubtnut.com/l/_Jl6JNboDzFLK
https://dl.doubtnut.com/l/_Kn5IQxDsbz2g


Exercises (Subjective)

40. N2O4(g) is dissociated to an extent of 20 %  at equilibrium pressure of

1.0 atm and 57 ∘C. Find the percentage of N2O4 at 0.2 atm and 57 ∘C.

Watch Video Solution

1. The equilibrium pressure of 

NH4CN(s) ⇔ NH3(g) + HCN(g) is 2.98 atm. Calculate Kp. If NH4CN(s) is

allowed to decompose in presence of NH3 at 0.25 atm, calculate partial

pressure of HCN at equilibrium.

Watch Video Solution

2. To 500mL of 0.150MAgNO3 solution were added 500mL of 1.09MFe2 +

solution and the reaction is allowed to reach an equilibrium at 25 ∘C  

Ag⊕ (aq) + Fe2 + (aq) ⇔ Fe3 + (aq) + Ag(s)  

https://dl.doubtnut.com/l/_aQMkpALar54P
https://dl.doubtnut.com/l/_TbxVIbEI2fbI
https://dl.doubtnut.com/l/_VH0EZakSSi4J


For 25 mL of the solution, 30mL of 0.0832MKMnO4 was required for

oxidation. Calculate the equilibrium constant for the the reaction 25 ∘C.

Watch Video Solution

3. For the equilibrium: 

LiC1.3NH(3)(s) ⇔ LiCl. NH3(s) + 2NH3  

Kp = 9atm2 at 40 ∘C. A 5 - L vessel contains 0.1 "mole" of LiCl. NH3. How

many moles of NH3 should be added to the �ask at this temperature to

derive the backward reaction for completion?

Watch Video Solution

4. The equilibrium constant of the reaction, 

SO3(g) ⇔ SO2(g) + 1/2O2(g)  

is 0.15 at 900K. Calculate the equilibrium constant for  

2SO2(g) + O2(g) ⇔ 2SO3(g)

Watch Video Solution

https://dl.doubtnut.com/l/_VH0EZakSSi4J
https://dl.doubtnut.com/l/_04RU8MLOvOFC
https://dl.doubtnut.com/l/_B7B1QPPs8gei


5. Kc for the reaction N2 + 3H2 ⇔ 2NH3 is 0.5mol - 2L2 at 400K. Find Kp.  

Given R = 0.082L - atm deg - 1mol - 1

Watch Video Solution

6. The equilibrium constant Kc for A(g) ⇔ B(g) is 1.1. Which gas has a

molar concentration greater than 1.

Watch Video Solution

7. In an equilibrium A + B ⇔ C + D, A and B are mixed in vessel at

temperature T. The initial concentration of A was twice the initial

concentration of B. After the equilibrium has reaches, concentration of C

was thrice the equilibrium concentration of B. Calculate Kc.

Watch Video Solution

https://dl.doubtnut.com/l/_B7B1QPPs8gei
https://dl.doubtnut.com/l/_ZphcknVIQ5gb
https://dl.doubtnut.com/l/_RmTb8jrKzZ1Q
https://dl.doubtnut.com/l/_UM6W0P4xVPwo


8. For a gaseous phase reaction A + 2B ⇔ AB2, Kc = 0.3475L2mole - 2 at 

200 ∘C. When 2 moles of B are mixed with one "mole" of A, what total

pressure is required to convert 60 %  of A in AB2?

Watch Video Solution

9. For a reaction 2HI ⇔ H2 + I2, at equilibrium 7.8g, 203.2g, and 1638.4g

of H2, I2, and HI, respectively were found. Calculate Kc.

Watch Video Solution

10. 60mL of H2 and 42 mL of I2 are heated in a closed vessel. At

equilibrium, the vessel contains 20mLHI. Calculate degree of dissociation

of HI.

Watch Video Solution

https://dl.doubtnut.com/l/_zDQd4AzfUgCv
https://dl.doubtnut.com/l/_i4d0TU2RxEgw
https://dl.doubtnut.com/l/_73zuGhiAM1wW


11. In the dissociation of HI, 20 %  of HI is dissociated at equilibrium.

Calculate Kp for 

HI(g) ⇔ 1/2H2(g) + 1/2I2(g)

Watch Video Solution

12. The value of Kp for dissociation of 2HI ⇔ H2 + I2 is 1.84 × 10 - 2. If the

equilibrium concentration of H2 is 0.4789 mol L - 1, calculate the

concentration of HI at equilibrium.

Watch Video Solution

13. 0.96g of HI were, heated to attain equilibrium 2HI ⇔ H2 + I2. The

reaction mixture on titration requires 15.7mL of N /10 hypo solution.

Calculate the degree of dissociation of HI.

View Text Solution

https://dl.doubtnut.com/l/_geDx3XwPukjI
https://dl.doubtnut.com/l/_2U8MV6LKKxO8
https://dl.doubtnut.com/l/_6LEduQQiw5F3
https://dl.doubtnut.com/l/_bWpwUKfJDCcf


14. An equilibrium mixture 

CO(g) + H2O(g) ⇔ CO2(g) + H2(g)  

present in a vessel of one litre capacity at 815 ∘C was found by analysis

to contain 0.4 mol of CO, 0.3 mol of H2O, 0.2 mol of CO2 and 0.6 mol of 

H2.  

a. Calculate Kc  

b. If it is derived to increase the concentration of CO to 0.6 mol by adding

CO2 to the vessel, how many moles must be addes into equilibrium

mixture at constant temperature in order to get this change?

Watch Video Solution

15. A mixture of one mole of CO2 and "mole" of H2 attains equilibrium at

a temperature of 250 ∘C and a total pressure of 0.1 atm for the change 

CO2(g) + H2(g) ⇔ CO(g) + H2O(g). Calculate Kp if the analysis of �nal

reaction mixture shows 0.16 volume percent of CO.

Watch Video Solution

https://dl.doubtnut.com/l/_bWpwUKfJDCcf
https://dl.doubtnut.com/l/_51S8Dh7Ltjlr
https://dl.doubtnut.com/l/_6dGDRw1Dt5o5


16. At a certain temperature, Kc for  

SO2(g) + NO2(g) ⇔ SO3(g) + NO(g)  

is 16. If we take one mole of each of all the equilibrium concentration of

NO and NO2?

Watch Video Solution

17. The equilibrium mixture for 

2SO2(g) + O2(g) ⇔ 2SO3(g)  

present in 1L vessel at 600 ∘C contains 0.50, 0.12, and 5.0 moles of 

SO2, O2, and SO3 respectively.  

a. Calculate Kc for the given change at 600 ∘C.  

b. Also calculate Kp.  

c. How many moles of O2 must be forced into the equilibrium vessel at 

600 ∘C in order to increase the concentration of SO3 to 5.2 mol?

Watch Video Solution

https://dl.doubtnut.com/l/_6dGDRw1Dt5o5
https://dl.doubtnut.com/l/_2FvG1Rr0lmSh


18. At 273K and 1 atm aL of N2O4 decomposes to NO2 according to

equation N2O4(g) ⇔ 2NO2(g). To what extent ha the decomposition

proceeded when the original volume is 25 %  less than that of exisiting

volume?

Watch Video Solution

19. At 340K and 1 atm pressure, N2O4 is 66 %  into NO2. What volume of 

10gN2O4 ocuupy under these conditions?

Watch Video Solution

20. How much PCl5 must be added to a one litre vessel at 250 ∘C in order

to obtain a 35 concentration of 0.1 mol of Cl2? Kc for PCl5 ⇔ PCl3 + Cl2

is 0.0414molL - 1

View Text Solution

https://dl.doubtnut.com/l/_2g8Vo2JWjZdl
https://dl.doubtnut.com/l/_cK9ujzkcH1Jw
https://dl.doubtnut.com/l/_ZyqkhyfC7UIA
https://dl.doubtnut.com/l/_cg6C1PyMV3zC


21. The degree of dissociation of PCl5 at 1 atm pressure is 0.2. Calculate

the pressure at which PCl5 is dissociated to 50 % ?

Watch Video Solution

22. At 473K, partially dissociated vapours of PCl5 are 62 times as heavy as

H2. Calculate the degree of dissociation of PCl5.

Watch Video Solution

23. In a mixture of N2 and H2 in the ratio 1: 3 at 30 atm and 300 ∘C, the 

%  of NH3 at equilibrium is 17.8. Calculate Kp for N2 + 3H2 ⇔ 2NH3.

Watch Video Solution

24. A reaction carried out by 1 mol of N2 and 3 mol of H2 shows at

equilibrium the mole fraction of NH3 as 0.012 at 500 ∘C and 10 atm

https://dl.doubtnut.com/l/_cg6C1PyMV3zC
https://dl.doubtnut.com/l/_4SDkgeqzKwHK
https://dl.doubtnut.com/l/_SKD1v6E8LPXn
https://dl.doubtnut.com/l/_gqdM7kz7ODU7


pressure. Calculate Kp Also report the pressure at which "mole" %  of 

NH3 in equilibrium mixture is increased to 10.4.

Watch Video Solution

25. Kp for the reaction N2 + 3H2 ⇔ 2NH3 is 1.6 × 10 - 4atm - 2 at 400 ∘C.

What will be Kp at 500 ∘C? The heat of reaction on this temperature is 

-25.14 kcal?

Watch Video Solution

26. What concentration of CO2 be in equilibrium with 2.5 × 10 - 2molL - 1 of

CO at 100 ∘C for the reaction:  

FeO(s) + CO(g) ⇔ Fe(s) + CO2(g), Kc = 5.0

Watch Video Solution

https://dl.doubtnut.com/l/_gqdM7kz7ODU7
https://dl.doubtnut.com/l/_XBISE3x5SMrH
https://dl.doubtnut.com/l/_4O6Pyw1SULCg


27. Calculate Kc for the reaction:  

2H2(g) + S2(g) ⇔ 2H2S(g) 

if 1.58 mol H2S, 1.27 mol H2 and 2.78 × 10 - 6 mol of S2 are in equilibrium

in a �ask of capacity 180L at 750 ∘C.

Watch Video Solution

28. For NH4HS(s) ⇔ NH3(g) + H2S(g), the observed, pressure for reaction

mixture in equilibrium is 1.12 atm at 106 ∘C. What is the value of Kp for

the reaction?

Watch Video Solution

29. In the reaction C(s) + CO2(g) ⇔ 2CO(g), the equilibrium pressure is 12

atm. If 50 %  of CO2 reacts, calculate Kp.

Watch Video Solution

https://dl.doubtnut.com/l/_w4IHtZduhvm5
https://dl.doubtnut.com/l/_CD1A90DIsJLb
https://dl.doubtnut.com/l/_063u2PYD48cG
https://dl.doubtnut.com/l/_bfp1FnVBopau


30. For gasesous reaction A + B ⇔ C, the equilibrium concentration of A

and B at a temperature are 15mollitre - 1. When volume is doubled the

reaction has equilibrium concentration of A as 10mollitre - 1. Calculate:  

(i) Kc  

(ii) Concentration of C in originl equilibrium.

Watch Video Solution

31. Two solid compounds A and B dissociate into gaseous products at

20 ∘C as  

a. A(s) ⇔ A′ (s) + H2S(g)  

b. B(s) ⇔ B′ (g) + H2S(g)  

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 A and 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.

https://dl.doubtnut.com/l/_bfp1FnVBopau
https://dl.doubtnut.com/l/_w7vYZmkoxYT3


Watch Video Solution

32. At a certain temperature , Kp for dissociation of solid CaCO3 is 

4 × 10 - 2 atm and for the reaction, C(s) + CO2 ⇔ 2CO is 2.0 atm,

respectively. Calculate the pressure of CO at this temperature when solid

C, CaO, CaCO3 are mixed and allowed to attain equilibrium.

Watch Video Solution

33. Would 1 % CO2 in air be su�cient to prevent any loss in weight when 

M2CO3 is heated at 120 ∘C?  

M2CO3(g) ⇔ M2O(s) + CO2(g)  

Kp = 0.0095 atm at 120 ∘C. How long would the partial pressure of CO2

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

Watch Video Solution

https://dl.doubtnut.com/l/_w7vYZmkoxYT3
https://dl.doubtnut.com/l/_NbqIZ6tJ3lYb
https://dl.doubtnut.com/l/_4DB4TMOp0QYq


34. Under what pressure conditions CuSO4.5H2O be e�orescent at 25 ∘C.

How good a drying agent is CuSO4.3H2O at the same temperature? Given

CuSO4.5H2O(s) ⇔ CuSO4.3H2O(s) + 2H2O(v)  

Kp = 1.086 × 10 - 4atm2 at 25 ∘C. Vapour pressure of water at 25 ∘C is 23.8

mm of Hg.

Watch Video Solution

35. For the reaction, SnO2(s) + 2H2(g) ⇔ Sn(l) + 2H2O(g) the equilibrium

mixture of steam and hydrogen contained 45 %  and 24 % H2 at 900K and

1100K respectively. Calculate Kp at both the temperature. Generally

should it be higher or lower temperatures for better reduction of SnO2?

Watch Video Solution

36. For the reaction: 

2Fe3 + (aq) + Hg2
2 + (aq) ⇔ 2Fe2 + (aq)  

Kc = 9.14 × 10 - 6 at 25 ∘C. If the initial concentration of the ions are 

( )

https://dl.doubtnut.com/l/_b5P4Dh0dcTJn
https://dl.doubtnut.com/l/_roWfJMslCLo5
https://dl.doubtnut.com/l/_G52h4s0Sw41J


Fe3 + = 0.5M, Hg2
2 + = 0.5M, Fe2 + = 0.03M and Hg2 + = 0.03M,  what

will be the concentration of ions at equilibrium.

Watch Video Solution

( )

37. 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 0.85NNaOH.

If no hydrolysis of ester is supposed to have undergo, �nf Kc.

Watch Video Solution

38. At 450 ∘C the equilibrium constant Kp for the reaction 

N2 + 3H2 ⇔ 2NH3 was found to be 1.6 × 10 - 5 at a pressure of 200 atm. If 

N2 and H2 are taken in 1: 3 ratio. What is %  of NH3 formed at this

temperature?

Watch Video Solution

https://dl.doubtnut.com/l/_G52h4s0Sw41J
https://dl.doubtnut.com/l/_aRInugqlJiPu
https://dl.doubtnut.com/l/_NXYxpaM5Mo5C


39. Kp for the reaction N2 + 3H2 ⇔ 2NH3 at 400 ∘C is 1.64 × 10 - 4. Find Kc.

Also �nd ΔG ɵ  using Kp and Kc values and interprest the di�erence.

Watch Video Solution

40. Equilibrium constant Kp for  

H2S(g) ⇔ 2H2(g) + S2(g) 

is 0.0118 atm at 1065 ∘C and heat of dissociation is 42.4 Kcal. Find

equilibrium constant at 1132 ∘C.

Watch Video Solution

41. Kp for 3/2H2 + 1/2N2 ⇔ NH3 are 0.0266 and 0.0129atm - 1, respectively,

at 350 ∘C and 400 ∘C. Calculate the heat of formation of NH3.

Watch Video Solution

https://dl.doubtnut.com/l/_sjgB8OHUl231
https://dl.doubtnut.com/l/_ba7DAvRckmTd
https://dl.doubtnut.com/l/_nUSZzHpPWo9u


42. In a reaction at equilibrium, X moles of the reactant A decomposes to

give 1 mole each of C and D. It has been found that the fraction of A

decomposed at equilibrium is independent of initial concentration of A.

Calculate X.

View Text Solution

43. For the reaction A + B ⇔ 3. C at 25 ∘C, a 3L vessel contains 1, 2, and 4

moles of A, B and C respectively. Predict the direction of reaction if: 

a. Kc for the reaction is 10.  

b. Kc for the reaction is 15.  

c. Kc for the reaction is 10.66

Watch Video Solution

44. CO + 2H2 → CH3OH (all gases). An equilibrium mixture consists of 

2.0 atm CH3OH, 1 atm CO and 0.1 atm H2. The volume, at same T. Find

new equilibrium pressures.

https://dl.doubtnut.com/l/_4TH09ZfWW35t
https://dl.doubtnut.com/l/_0qkUsx9mS6Kr
https://dl.doubtnut.com/l/_87OMa2z16XYc


View Text Solution

45. NO and Br2 at initial pressures of 98.4 and 41.3 torr respectively were

allowed react at 300K. At equilibrium the total pressure was 110.5 torr.

Calculate the value of equilibrium constant, Kp and the standard free

energy change at 300K for the reaction:  

2NO(g) + Br2(g) ⇔ 2NOBr(g)

Watch Video Solution

46. In the reaction equilibrium 

N2O4 ⇔ 2NO2(g)  

When 5 mol of each is taken and the temperature is kept at 298K, the

total pressure was found to be 20 bar. 

Given : ΔfG
ɵ

n2O4
= 100kJ, ΔfG

ɵ

NO2
= 50KJ  

a. Find ΔG of the reaction at 298K.  

b. Find the direction of the reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_87OMa2z16XYc
https://dl.doubtnut.com/l/_Y6HsKUSYqBKL
https://dl.doubtnut.com/l/_ucb6DW1YxVMV


Exercises (Linked Comprehensive)

1. Physical and chemical equilibrium can respond to a change in their

pressure, temperature, and concentration of reactants and products. To

describe the change in the equilibrium we have a principle named Le

Chatelier principle. According to this principle, even if we make some

changes in equilibrium, then also the system even re-establishes the

equilibrium by undoing the e�ect. 

Consider the following equilibrium: 

2NO2 ⇔ 2NO3, ΔH = - ve,  

If O2 is added and volume of the reaction vessel is reduced, the

equilibrium

A. Shift in the product side

B. Shifts in the reactant side

C. Cannot be predicted

D. Remains unchanged

https://dl.doubtnut.com/l/_ucb6DW1YxVMV
https://dl.doubtnut.com/l/_bUI90cpeQcNb


Answer: A

Watch Video Solution

2. Physical and chemical equilibrium can respond to a change in their

pressure, temperature, and concentration of reactants and products. To

describe the change in the equilibrium we have a principle named Le

Chatelier principle. According to this principle, even if we make some

changes in equilibrium, then also the system even re-establishes the

equilibrium by undoing the e�ect. 

If we add SO2 -
4  ion to a saturated solution of Ag2SO4, it will result in

a//an

A. Increase in Ag⊕  concentration.

B. Decrease in Ag⊕  concentration

C. It will shift Ag⊕  ions from solid ag2SO4 into solution.

D. It will decrease the SO2 -
4  ion concentration in the solution.

https://dl.doubtnut.com/l/_bUI90cpeQcNb
https://dl.doubtnut.com/l/_T0m7rdOPpFQx


Answer: B

Watch Video Solution

3. Physical and chemical equilibrium can respond to a change in their

pressure, temperature, and concentration of reactants and products. To

describe the change in the equilibrium we have a principle named Le

Chatelier principle. According to this principle, even if we make some

changes in equilibrium, then also the system even re-establishes the

equilibrium by undoing the e�ect. 

In the reaction N2(g) + 3H2(g) ⇔ 2NH3(g). If we increase the pressure of

the system, the equilibrium is

A. Shifts in the product side

B. Shift un reactant side

C. Remains unchanged

D. Cannot be predicted

https://dl.doubtnut.com/l/_T0m7rdOPpFQx
https://dl.doubtnut.com/l/_o2Oo5TqDWYns


Answer: A

Watch Video Solution

4. Consider the chemical reaction: 

Ni2 + (aq) ( Green solution ) + 6NH3(aq) ⇔ Ni NH3 6
2 + ( Blue solution ) (aq)  

When H⊕ (aq) is added, the colour green is favoured. Use one or more of

the following interpretations to answer the questions: 

i. Some unreacted Ni2 + (aq) is present in the solution at equilibrium  

ii. Some unreacted NH3(aq) is present in the solution at equilibrium  

iii. The colour change indicates new equilibrium conditions with reduced

Ni NH3 6
2 + (aq)  

iv. The colour change indicates new equilibrium conditions with increased

Ni NH3 6
2 + (aq).  

The deepening of blue colour on dissolving more Ni NO3 2
 supports

interpretation (s).

A. i only

[ ( ) ]

[ ( ) ]

[ ( ) ]
( )

https://dl.doubtnut.com/l/_o2Oo5TqDWYns
https://dl.doubtnut.com/l/_8V4oklFx4e0L


B. i and iv only

C. ii and iv only

D. i and ii only

Answer: B

Watch Video Solution

5. Consider the chemical reaction: 

Ni2 + (aq) ( Green solution ) + 6NH3(aq) ⇔ Ni NH3 6
2 + ( Blue solution ) (aq)  

When H⊕ (aq) is added, the colour green is favoured. Use one or more of

the following interpretations to answer the questions: 

i. Some unreacted Ni2 + (aq) is present in the solution at equilibrium  

ii. Some unreacted NH3(aq) is present in the solution at equilibrium  

iii. The colour change indicates new equilibrium conditions with reduced

Ni NH3 6
2 + (aq)  

iv. The colour change indicates new equilibrium conditions with increased

[ ( ) ]

[ ( ) ]

https://dl.doubtnut.com/l/_8V4oklFx4e0L
https://dl.doubtnut.com/l/_pwDPvQldrUyx


Ni NH3 6
2 + (aq).  

The deepening of blue colour on addition of more NH3(aq) supports

interpretation(s).

A. i only

B. i and iv only

C. i and ii only

D. ii and iv only

Answer: D

Watch Video Solution

[ ( ) ]

6. One "mole" of NH4HS(s) was allowed to decompose in a 1 - L container

at 200 ∘C. It decomposes reversibly to NH3(g) and H2S(g). NH3(g) further

undergoes decomposition to form N2(g) and H2(g). Finally, when

equilibrium was set up, the ratio between the number of moles of NH3(g)

and H2(g) was found to be 3.  

https://dl.doubtnut.com/l/_pwDPvQldrUyx
https://dl.doubtnut.com/l/_VpsreRemqMU4


NH4HS(s) ⇔ NH3(g) + H2S(g), Kc = 8.91 × 10 - 2M2  

2NH3(g) ⇔ N2(g) + 3H2(g), Kc = 3 × 10 - 4M2  

Answer the following: 

What is the "mole" fraction of hydrogen gas in the equilibrium mixture in

the gas phase?

A. 1/4

B. 3/4

C. 1/8

D. 4

Answer: B

View Text Solution

7. One "mole" of NH4HS(s) was allowed to decompose in a 1 - L container

at 200 ∘C. It decomposes reversibly to NH3(g) and H2S(g). NH3(g) further

undergoes decomposition to form N2(g) and H2(g). Finally, when

equilibrium was set up, the ratio between the number of moles of NH3(g)

https://dl.doubtnut.com/l/_VpsreRemqMU4
https://dl.doubtnut.com/l/_2IVwTjummcG5


and H2(g) was found to be 3.  

NH4HS(s) ⇔ NH3(g) + H2S(g), Kc = 8.91 × 10 - 2M2  

2NH3(g) ⇔ N2(g) + 3H2(g), Kc = 3 × 10 - 4M2  

Answer the following: 

To attain equilibrium, how much %  by weight of folid NH4HS got

dissociated?

A. 19 %

B. 30 %

C. 33 %

D. 15 %

Answer: C

Watch Video Solution

8. One "mole" of NH4HS(s) was allowed to decompose in a 1 - L container

at 200 ∘C. It decomposes reversibly to NH3(g) and H2S(g). NH3(g) further

undergoes decomposition to form N2(g) and H2(g). Finally, when

https://dl.doubtnut.com/l/_2IVwTjummcG5
https://dl.doubtnut.com/l/_CG08yHH23fDe


equilibrium was set up, the ratio between the number of moles of NH3(g)

and H2(g) was found to be 3.  

NH4HS(s) ⇔ NH3(g) + H2S(g), Kc = 8.91 × 10 - 2M2  

2NH3(g) ⇔ N2(g) + 3H2(g), Kc = 3 × 10 - 4M2  

Answer the following: 

Assuming the volume due to solid NH4HS is negligible what will be the

density of the gaseous mixture in the above equilibrium system?

A. 16.83gL - 1

B. 16.83gmL - 1

C. 18.415gL - 1

D. 14.83gL - 1

Answer: A

Watch Video Solution

9. The persentage of ammonia produced from nitrogen and hydrogen

under conditions of temperature and pressure is given in the graph 

https://dl.doubtnut.com/l/_CG08yHH23fDe
https://dl.doubtnut.com/l/_4GVuR5SnK3xW


  

Use the graph answering the following questions: 

What happens to the percentage of ammonia produced when the

temperature is increased

A. The %  is decreased

B. The %  is increased

C. No e�ect

D. Cannot be predicted

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_4GVuR5SnK3xW


10. The persentage of ammonia produced from nitrogen and hydrogen

under conditions of temperature and pressure is given in the graph 

  

Use the graph answering the following questions: 

What happens to the percentage of ammonia produced when the

pressure is increased?

A. The %  is decreased

B. The %  is increased

C. No e�ect

D. Cannot be predicted

https://dl.doubtnut.com/l/_cytfpF4mBmGD


Answer: B

Watch Video Solution

11. The persentage of ammonia produced from nitrogen and hydrogen

under conditions of temperature and pressure is given in the graph 

  

Use the graph answering the following questions: 

What conditions of pressure produce the highest percentage of

ammonia?

A. At least 50 atm

B. At least 150 atm

https://dl.doubtnut.com/l/_cytfpF4mBmGD
https://dl.doubtnut.com/l/_ZpXDtP3WBkdV


C. At least 300 atm

D. At least 100 atm

Answer: C

Watch Video Solution

12. The synthesis of ammonia is given as: 

N2(g) + 3H2(g) ⇔ 2NH3(g), ΔH ɵ = - 92.6kJmol - 1 given Kc = 1.2 and

temperature (T) = 375 ∘C  

The expression of equilibrium constant is

A. Kc =
N2 H2

3

NH3
2

B. Kc =
N2 H2

NH3

C. Kc =
NH3

N2 H2
3

[ ][ ]
[ ]

[ ][ ]
[ ]
[ ]

[ ][ ]

https://dl.doubtnut.com/l/_ZpXDtP3WBkdV
https://dl.doubtnut.com/l/_orhZUBRnVfEV


D. Kc =
NH3

2

N2 H2
3

Answer: D

Watch Video Solution

[ ]
[ ][ ]

13. The synthesis of ammonia is given as: 

N2(g) + 3H2(g) ⇔ 2NH3(g), ΔH ɵ = - 92.6kJmol - 1 given Kc = 1.2 and

temperature (T) = 375 ∘C  

On increasing the temperature, the value of equilibrium constant Kc

A. Increases

B. Decreases

C. Remain unchanged

D. Cannot be predicted

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_orhZUBRnVfEV
https://dl.doubtnut.com/l/_zBViQAUQXR1t


14. The synthesis of ammonia is given as: 

N2(g) + 3H2(g) ⇔ 2NH3(g), ΔH ɵ = - 92.6kJmol - 1 given Kc = 1.2 and

temperature (T) = 375 ∘C  

The relationship between Kp and Kc for this reaction is

A. Kc = Kp(RT)2

B. Kp = Kc(RT) - 1

C. Kp = Kc(RT)2

D. Kp = Kc(RT)4

Answer: A

Watch Video Solution

15. The synthesis of ammonia is given as: 

N2(g) + 3H2(g) ⇔ 2NH3(g), ΔH ɵ = - 92.6kJmol - 1 given Kc = 1.2 and

temperature (T) = 375 ∘C  

https://dl.doubtnut.com/l/_zBViQAUQXR1t
https://dl.doubtnut.com/l/_anXQArBczjYd
https://dl.doubtnut.com/l/_4HXNSG3zRAXC


Which of the following factors does not increase the yield of NH3 at

equilibrium?

A. Catalyst

B. Increase in pressure

C. Increase in temperature

D. Decrease in pressure

Answer: A

Watch Video Solution

16. The synthesis of ammonia is given as: 

N2(g) + 3H2(g) ⇔ 2NH3(g), ΔH ɵ = - 92.6kJmol - 1 given Kc = 1.2 and

temperature (T) = 375 ∘C  

Starting with 2 mol of each N2, H2andNH3  in 5.0L reaction vessel at 

375 ∘C, predict what is true for the reaction?

A. The reaction is at equilibrium

( )

https://dl.doubtnut.com/l/_4HXNSG3zRAXC
https://dl.doubtnut.com/l/_EOAjwN5j6hGH


B. The reaction proceed in forward direction.

C. The reaction proceed in backward direction

D. Qc for the reaction is less then Kc

Answer: C

Watch Video Solution

17. Phosphorous pentachloride when heated in a sealed tube at 700K it

undergoes decomposition as 

PCl5(g) ⇔ PCl3(g) + Cl2(g), Kp = 38 atm  

Vapour density of the mixture is 74.25. 

The reaction is

A. Endothermic

B. Exothermic

C. May be endothermic or exothermic

D. Unpredictable

https://dl.doubtnut.com/l/_EOAjwN5j6hGH
https://dl.doubtnut.com/l/_Ulkv0Pv5Tph2


Answer: A

Watch Video Solution

18. Phosphorous pentachloride when heated in a sealed tube at 700K it

undergoes decomposition as 

PCl5(g) ⇔ PCl3(g) + Cl2(g), Kp = 38 atm  

Vapour density of the mixture is 74.25. 

Percentage dissociation of PCl5 may be given as

A. 4.04

B. 40.4

C. 44.0

D. 0.404

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Ulkv0Pv5Tph2
https://dl.doubtnut.com/l/_myheBB5a8tp5
https://dl.doubtnut.com/l/_TzNlGwWWRIHN


19. Phosphorous pentachloride when heated in a sealed tube at 700K it

undergoes decomposition as 

PCl5(g) ⇔ PCl3(g) + Cl2(g), Kp = 38 atm  

Vapour density of the mixture is 74.25. 

Equilibrium constant Kc for the reaction will be

A. 0.66M

B. 0.56M

C. 0.46M

D. 0.36M

Answer: A

Watch Video Solution

20. Phosphorous pentachloride when heated in a sealed tube at 700K it

undergoes decomposition as 

PCl5(g) ⇔ PCl3(g) + Cl2(g), Kp = 38 atm  

https://dl.doubtnut.com/l/_TzNlGwWWRIHN
https://dl.doubtnut.com/l/_FpKkdljVazCl


Vapour density of the mixture is 74.25. 

If pressure is increased then the equilibrium will

A. Be una�ected

B. Shift in backward direction

C. Shift in forward direction

D. Cannot be predicted

Answer: B

Watch Video Solution

21. Phosphorous pentachloride when heated in a sealed tube at 700K it

undergoes decomposition as 

PCl5(g) ⇔ PCl3(g) + Cl2(g), Kp = 38 atm  

Vapour density of the mixture is 74.25. 

When an inert gas is added to the given reversible process, then the

equilibrium will.

https://dl.doubtnut.com/l/_FpKkdljVazCl
https://dl.doubtnut.com/l/_xMEUAi7CqpS4


A. Be una�ected

B. Shift in backward direction

C. Shift in forward direction

D. Cannot be predicted

Answer: C

View Text Solution

22. Decomposition of ammonium chloride is an endothermic reaction.

The equilibrium may be represented as: 

NH4Cl(s) ⇔ NH3(g) + HCl(g)  

A 6.250g sample of NH4Cl os placed in an evaculated 4.0L container at 

27 ∘C. After equilibrium the total pressure inside the container is 0.820

bar and some solid remains in the container. Answer the followings 

The value of Kp for the reaction at 300K is

A. 16.2

https://dl.doubtnut.com/l/_xMEUAi7CqpS4
https://dl.doubtnut.com/l/_N7At9Fl1tk0O


B. 0.168

C. 1.68

D. 32.4

Answer: B

Watch Video Solution

23. Decomposition of ammonium chloride is an endothermic reaction.

The equilibrium may be represented as: 

NH4Cl(s) ⇔ NH3(g) + HCl(g)  

A 6.250g sample of NH4Cl os placed in an evaculated 4.0L container at 

27 ∘C. After equilibrium the total pressure inside the container is 0.820

bar and some solid remains in the container. Answer the followings 

The amount of solid NH4Cl left behind in the container at equilibrium is

A. 2.856

B. 28.56

https://dl.doubtnut.com/l/_N7At9Fl1tk0O
https://dl.doubtnut.com/l/_byyuWOBhFV0Y


C. 0.2856

D. 1.320

Answer: A

Watch Video Solution

24. Decomposition of ammonium chloride is an endothermic reaction.

The equilibrium may be represented as: 

NH4Cl(s) ⇔ NH3(g) + HCl(g)  

A 6.250g sample of NH4Cl os placed in an evaculated 4.0L container at 

27 ∘C. After equilibrium the total pressure inside the container is 0.820

bar and some solid remains in the container. Answer the followings 

If the volume of container were doubled at constant temperature, then

what would happen to the amount of solid in the container.

A. Decrease

B. Increases

https://dl.doubtnut.com/l/_byyuWOBhFV0Y
https://dl.doubtnut.com/l/_q0QajDEkKVTR


C. Remain unchanged

D. None

Answer: A

Watch Video Solution

25. Decomposition of ammonium chloride is an endothermic reaction.

The equilibrium may be represented as: 

NH4Cl(s) ⇔ NH3(g) + HCl(g)  

A 6.250g sample of NH4Cl os placed in an evaculated 4.0L container at 

27 ∘C. After equilibrium the total pressure inside the container is 0.820

bar and some solid remains in the container. Answer the followings 

The extent of decomposition can be increased by

A. Increasing the temperature

B. Decreasing the temperature

C. Adding more NH4Cl

https://dl.doubtnut.com/l/_q0QajDEkKVTR
https://dl.doubtnut.com/l/_riEpqJLDSAuv


D. Removing HCl(g)

Answer: A

Watch Video Solution

26. Decomposition of ammonium chloride is an endothermic reaction.

The equilibrium may be represented as: 

NH4Cl(s) ⇔ NH3(g) + HCl(g)  

A 6.250g sample of NH4Cl os placed in an evaculated 4.0L container at 

27 ∘C. After equilibrium the total pressure inside the container is 0.820

bar and some solid remains in the container. Answer the followings 

The value of Kp for the reaction decreases with

A. Increase in volume

B. Decrease in temperature

C. Decrease in pressure

D. Increase in temperature

https://dl.doubtnut.com/l/_riEpqJLDSAuv
https://dl.doubtnut.com/l/_afkfGgzT4H5R


Answer: B

Watch Video Solution

27. Kp and Kc are inter related as  

Kp = Kc(RT) Δn  

Answer the following questions: 

Which of the following have Kp - Kc?

A. H2(g) + I2(g) ⇔ 2HI(g)

B. N2(g) + O2(g) ⇔ 2NO(g)

C. 2NO(g) + Cl2(g) ↔ 2NOcl(g)

D. 2SO2(g) + O2(g) ↔ 2SO3(g)

Answer: A::B

Watch Video Solution

https://dl.doubtnut.com/l/_afkfGgzT4H5R
https://dl.doubtnut.com/l/_Pvosz0bxX3jf


28. Kp and Kc are inter related as  

Kp = Kc(RT) Δn  

Answer the following questions: 

Which of the following have same units Kp ?

A. PCl5(g) ⇔ PCl3(g) + Cl2(g)

B. AB2(g) ⇔ AB(g) + B(g)

C. NH4HS(s) ⇔ NH3(g) + H2S(g)

D. 2NH3(g) ⇔ N2(g) + 3H2(g)

Answer: A::B

Watch Video Solution

29. Kp and Kc are inter related as  

Kp = Kc(RT) Δn  

Answer the following questions: 

In which of the following equilibria Kp is less than Kc?

https://dl.doubtnut.com/l/_mxrANMENVRrg
https://dl.doubtnut.com/l/_iIBHdjkfhTnJ


A. PCl5(g) ⇔ PCl3(g) + Cl2(g)

B. N2(g) + 3H2(g) ⇔ 2NH3(g)

C. H2(g) + Cl2(g) ⇔ 2HCl(g)

D. 2H2O(l) ⇔ 2H2(g) + O2(g)

Answer: B

Watch Video Solution

30. Kp and Kc are inter related as  

Kp = Kc(RT) Δn  

Answer the following questions: 

For N2(g) + 3H2(g) ⇔ 2NH3(g), Kp /Kc is equal to:

A. RT3

B. 1/RT

C. (RT)4

D. 1/ (RT)2

https://dl.doubtnut.com/l/_iIBHdjkfhTnJ
https://dl.doubtnut.com/l/_AIqljQ59KEQm


Answer: D

Watch Video Solution

31. Kp and Kc are inter related as  

Kp = Kc(RT) Δn  

Answer the following questions: 

The unit of equilibrium constant for 

H2(g) + I2(g) ⇔ 2HI(g)

A. mol L - 2

B. mol2L - 2

C. Lmol - 2

D. None of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_AIqljQ59KEQm
https://dl.doubtnut.com/l/_sxrOUQn2je1Z
https://dl.doubtnut.com/l/_FJbGXrfGO9Xh


32. The relation between Kp and Kc is Kp = Kc(RT) Δn unit of 

Kp = (atm) Δn, unit of Kc = molL - 1 Δn  

Consider the following reactions: 

i. CO(g) + H2O(g) ⇔ CO2(g) + H2(g), K1  

ii. CH4(g) + H2O(g) ⇔ CO(g) + 3H2(g), K2  

iii. CH4(g) + 2H2O(g) ⇔ CO2(g) + 4H2(g), K3  

Which of the following is correct?

A. K3 = K1 /K2

B. K3 = K2
1 /K3

2

C. K3 = K1 × K2

D. K3 = K1 K2

Answer: C

Watch Video Solution

( )

√

https://dl.doubtnut.com/l/_FJbGXrfGO9Xh


33. The relation between Kp and Kc is Kp = Kc(RT) Δn unit of 

Kp = (atm) Δn, unit of Kc = molL - 1 Δn  

The equilibrium constant of the following reactions at 400K are given:  

2H2O(g) ⇔ 2H2(g) + O2(g), K1 = 3.0 × 10 - 13  

2CO2(g) ⇔ 2CO(g) + O2(g), K2 = 2 × 10 - 12  

Then, the equilibrium constant K for the reaction 

H2(g) + CO2(g) ⇔ CO(g) + H2O(g)  

is

A. 2.04

B. 20.5

C. 0.85

D. 1.4

Answer: D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_15k2WCO7gPlC


34. The relation between Kp and Kc is Kp = Kc(RT) Δn unit of 

Kp = (atm) Δn, unit of Kc = molL - 1 Δn  

Given: 2NO(g) + O2(g) ⇔ 2NO2(g), K1  

2NO2(g) ⇔ N2O4(g), K2  

2NO(g) + O2(g) ⇔ N2O4(g), K3  

Which of the following relations is correct?

A. K3 = K1 /K2

B. K3 = K1 × K2

C. K3 = K1 + K2

D. K3 = K1 / K2

Answer: B

Watch Video Solution

( )

√

35. The relation between Kp and Kc is Kp = Kc(RT) Δn unit of 

Kp = (atm) Δn, unit of Kc = molL - 1 Δn
  ( )

https://dl.doubtnut.com/l/_Rci4esUzz4yk
https://dl.doubtnut.com/l/_zP6mgNfNVNA7


H3ClO4 is a tribasic acid, it undergoes ionisation as  

H3ClO4 ⇔ H⊕ + H2ClO
-
4 , K1  

H2ClO
-
4 ⇔ H⊕ + HClO2 -

4 , K2  

HClO2 -
4 ⇔ H⊕ + ClO3 -

4 , K3  

Then, equilibrium constant for the following reaction will be: 

H3ClO4 ⇔ 3H⊕ + ClO3 -
4

A. K1K2K3

B. 
K1K3

2

K2

C. 
K1

K2

D. 
K1K2

K2
3

Answer: A

Watch Video Solution

( )

36. The relation between Kp and Kc is Kp = Kc(RT) Δn unit of 

Kp = (atm) Δn, unit of Kc = molL - 1 Δn
  ( )

https://dl.doubtnut.com/l/_zP6mgNfNVNA7
https://dl.doubtnut.com/l/_pYklGnFF7wlq


Consider the two reaction: 

XeF6(g) + H2O(g) ⇔ XeO3F4(g) + 2HF(g), K1  

XeO4(g) + XeF6(g) ⇔ XeOF4(g) + XeO3F2(g), K2  

Then the equilibrium constant for the following reaction 

XeO4(g) + 2HF(g) ⇔ XeO3F2(g)  

is given by:

A. K1 /K2
2

B. K1 /K2
1 / 2

C. K2
1 /K3

2

D. K2 /K1

Answer: D

View Text Solution

( )

37. N2(g) + 3H2(g) ⇔ 2NH3(g), ΔH ɵ = - 22.4kJ  

The pressure inside the chamber is 100 atm and temperature at 300K  

If Kp for the given reaction is 1.44 × 10 - 5, then the value of Kc will be:

https://dl.doubtnut.com/l/_pYklGnFF7wlq
https://dl.doubtnut.com/l/_WOqYGwXVkCez


A. 
1.44 × 10 - 5

(0.082 × 500) - 2molL
- 1

B. 
1.44 × 10 - 5

(8.314 × 200) - 2molL
- 1

C. 
1.44 × 10 - 5

(0.082 × 700)2molL
- 1

D. 
1.44 × 10 - 5

(0.082 × 300) - 2molL
- 1

Answer: A::B::D

Watch Video Solution

38. N2(g) + 3H2(g) ⇔ 2NH3(g), ΔH ɵ = - 22.4kJ  

The pressure inside the chamber is 100 atm and temperature at 300K  

The preparation of ammonia by Haber's process is an exothermic

reaction. If the preparation follows the following temperature-pressure

relationship for its %  yield. Then for temperature T1, T2 and T3 the

https://dl.doubtnut.com/l/_WOqYGwXVkCez
https://dl.doubtnut.com/l/_vW31kJuvF8Ad


correct option is: 

A. T3 > T2 > T1

B. T1 > T2 > T3

C. T3 < T2 < T3

D. T1 = T2 = T3

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_vW31kJuvF8Ad


39. N2(g) + 3H2(g) ⇔ 2NH3(g), ΔH ɵ = - 22.4kJ  

The pressure inside the chamber is 100 atm and temperature at 300K  

On adding catalyst the equilibrium of reaction:

A. Shift in backward direction

B. Shift in forward direction

C. Does not a�ect the equilibrium

D. Cannot predict.

Answer: C

Watch Video Solution

40. N2(g) + 3H2(g) ⇔ 2NH3(g), ΔH ɵ = - 22.4kJ  

The pressure inside the chamber is 100 atm and temperature at 300K  

If Kp for the reaction is 1.44 × 10 - 5, then the value of Kp for the

decomposition of NH3  

https://dl.doubtnut.com/l/_PEEcNyqzQ0gD
https://dl.doubtnut.com/l/_dQbGPTVId82n


2NH3(g) ⇔ N2(g) + 3H2(g)  

will be:

A. √1.44 × 10 - 5

B. 1.44 × 10 - 5 4

C. 
1

1.44 × 10 - 5

D. 1.00 × 10 - 3

Answer: C

Watch Video Solution

( )

41. N2(g) + 3H2(g) ⇔ 2NH3(g), ΔH ɵ = - 22.4kJ  

The pressure inside the chamber is 100 atm and temperature at 300K  

30LH2(g) and 30LN2(g) were taken for the reaction in Haber's process

which yields only 50 %  of the expected ammonia due to reversibility of

the reaction. What will be the composition of reaction mixture under the

given condition?

https://dl.doubtnut.com/l/_dQbGPTVId82n
https://dl.doubtnut.com/l/_ydoTZtz4uHVV


A. NH3 = 20L, N2 = 20L, H2 = 20L

B. NH3 = 10L, N2 = 25L, H2 = 15L

C. NH3 = 20L, N2 = 10L, H2 = 30L

D. NH3 = 20L, N2 = 25L, H2 = 15L

Answer: B

Watch Video Solution

42. Mass action rato or reaction quotient Q for a reaction can be

calculate using the law of masss action 

A(g) + B(g) ⇔ C(g) + D(g)  

Q =
[C][D]
[A][B]

  

The value of Q decides whether the reaction is at equilibrium or not. 

At equilibrium, Q = K  

For an equilibrium process, Q ≠ K  

when Q > K, reaction will favour backward direction and when Q < K, it

will favour direction. 

https://dl.doubtnut.com/l/_ydoTZtz4uHVV
https://dl.doubtnut.com/l/_wWQPAqechDv9


Answer the following questions: 

The reaction quotient Q for: 

O2(g) + 2H2(g) ⇔ 2H2O(g)  

is given by Q =
H2O

2

O2 H2
2

. The reaction will proceed in backward

direction, when

A. Q = Kc

B. Q < Kc

C. Q > Kc

D. Q = 0

Answer: C

Watch Video Solution

[ ]
[ ][ ]

43. Mass action rato or reaction quotient Q for a reaction can be

calculate using the law of masss action 

A(g) + B(g) ⇔ C(g) + D(g)  

https://dl.doubtnut.com/l/_wWQPAqechDv9
https://dl.doubtnut.com/l/_Ldx0sovPk00H


Q =
[C][D]
[A][B]

  

The value of Q decides whether the reaction is at equilibrium or not. 

At equilibrium, Q = K  

For an equilibrium process, Q ≠ K  

when Q > K, reaction will favour backward direction and when Q < K, it

will favour direction. 

Answer the following questions: 

For the reaction: 

2A + B ⇔ 3C at 298K, Kc = 40  

A 4L vessel contains 2, 1,  and 4 mol of 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: A

Watch Video Solution

https://dl.doubtnut.com/l/_Ldx0sovPk00H


44. Mass action rato or reaction quotient Q for a reaction can be

calculate using the law of masss action 

A(g) + B(g) ⇔ C(g) + D(g)  

Q =
[C][D]
[A][B]   

The value of Q decides whether the reaction is at equilibrium or not. 

At equilibrium, Q = K  

For an equilibrium process, Q ≠ K  

when Q > K, reaction will favour backward direction and when Q < K, it

will favour direction. 

Answer the following questions: 

In a reaction mixture containing H2, N2 and NH3 at partial pressure of 2

atm, 1 atm and 3 atm respectively, the value of Kp at 700K is 

4.00 × 10 - 5atm - 2. In which direction the net reaction will go?  

N2(g) + 3H2(g) ⇔ 2NH3(g)

A. Forward

B. Backward

https://dl.doubtnut.com/l/_Ldx0sovPk00H
https://dl.doubtnut.com/l/_4TIgnz1xuwmw


C. No reaction

D. Cannot be predicted

Answer: B

Watch Video Solution

45. Mass action rato or reaction quotient Q for a reaction can be

calculate using the law of masss action 

A(g) + B(g) ⇔ C(g) + D(g)  

Q =
[C][D]
[A][B]

  

The value of Q decides whether the reaction is at equilibrium or not. 

At equilibrium, Q = K  

For an equilibrium process, Q ≠ K  

when Q > K, reaction will favour backward direction and when Q < K, it

will favour direction. 

Answer the following questions: 

In the following reaction: 

https://dl.doubtnut.com/l/_4TIgnz1xuwmw
https://dl.doubtnut.com/l/_WCH65zM1Lzvg


2SO2(g) + O2(g) ⇔ 2SO3(g)  

the equilibrium is not attained. The rate of forward reaction is greater

than that of backward reaction. Thus, which of the following is the

correct relation between Kp and Qp?

A. Kp = Qp

B. Qp > Kp

C. Qp < Kp

D. Kp = Qp = 1

Answer: C

Watch Video Solution

46. Mass action rato or reaction quotient Q for a reaction can be

calculate using the law of masss action 

A(g) + B(g) ⇔ C(g) + D(g)  

Q =
[C][D]
[A][B]

  

The value of Q decides whether the reaction is at equilibrium or not. 

https://dl.doubtnut.com/l/_WCH65zM1Lzvg
https://dl.doubtnut.com/l/_Zf5IQiZVbL98


At equilibrium, Q = K  

For an equilibrium process, Q ≠ K  

when Q > K, reaction will favour backward direction and when Q < K, it

will favour direction. 

Answer the following questions: 

In the reaction: 

NH4Cl(g) ⇔ NH3(g) + HCl(g)  

a graph is plotted to show that the variation or the rate of forward and

backward reaction against time. 

Which of following is correct? 

https://dl.doubtnut.com/l/_Zf5IQiZVbL98


A. Q > K = 3, Q = K = 2, Q < K = 1

B. Q > K = 2, Q = K = 3, Q < K = 1

C. Q > K = 1, Q = K = 2, Q < K = 3

D. Q > K = 2, Q = K = 1, Q < K = 3

Answer: A

Watch Video Solution

47. Dehydration of salts is an important class of heterogeneous reactions.

The salt hydrates during dehydration often dissociate in steps to form a

number of intermediate hydrates according to the prevailing pressure of

moisture in contact with the solid hydrates. Thus, copper sulphate

pentahydrate on dissociation yield trihydrates, monohydrates and then

the anhydrous salt in the above order as follows: 

https://dl.doubtnut.com/l/_Zf5IQiZVbL98
https://dl.doubtnut.com/l/_SFU1a6SlfQVL


  

The equilibrium constant Kp for the equilibrium between pentahydrate

and trihydrate is:

A. 7.8

B. 60.84

C. 31.36

D. 5.6

Answer: B

Watch Video Solution

48. Dehydration of salts is an important class of heterogeneous

reactions. The salt hydrates during dehydration often dissociate in steps

https://dl.doubtnut.com/l/_SFU1a6SlfQVL
https://dl.doubtnut.com/l/_XDTtvXGCcXcD


to form a number of intermediate hydrates according to the prevailing

pressure of moisture in contact with the solid hydrates. Thus, copper

sulphate pentahydrate on dissociation yield trihydrates, monohydrates

and then the anhydrous salt in the above order as follows: 

  

The ratio of equilibrium constant between pentahydrate and trihydrate

and equilibrium between trihydrate and monohydrate is

A. 1.9

B. 2.9

C. 8.6

D. 5.6

Answer: A

Watch Video Solution

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


49. Dehydration of salts is an important class of heterogeneous

reactions. The salt hydrates during dehydration often dissociate in steps

to form a number of intermediate hydrates according to the prevailing

pressure of moisture in contact with the solid hydrates. Thus, copper

sulphate pentahydrate on dissociation yield trihydrates, monohydrates

and then the anhydrous salt in the above order as follows: 

  

Which of the following conditions is favourable for dehydration of

CuCO4. 5H2O?  

i. Low humidty in air 

ii. High temperature 

iii. pH2O
 increases  

The correct option is:

https://dl.doubtnut.com/l/_XDTtvXGCcXcD
https://dl.doubtnut.com/l/_iWTvHun5ORNn


A. i

B. i, ii

C. ii, iii

D. i, ii, iii

Answer: B

Watch Video Solution

50. X, Y and Z react in the 1: 1 : 1 stoichiometric ratio.  

The concentration of X, Y and Z we are found to vary with time as shown

in the �gure below: 

https://dl.doubtnut.com/l/_iWTvHun5ORNn
https://dl.doubtnut.com/l/_XNFEgbF4RI5B


  

Which of the following equilibrium reaction represents the correct

variation of concentration with time?

A. X(g) + Y(g) ⇔ Z(g)

B. X(g) + Y(s) ⇔ Z(g)

C. Z(g) + Y(g) ⇔ X(g)

D. Z(g) + X(g) ⇔ Y(g)

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_XNFEgbF4RI5B


51. X, Y and Z react in the 1: 1 : 1 stoichiometric ratio.  

The concentration of X, Y and Z we are found to vary with time as shown

in the �gure below: 

  

The value of the equilibrium constant Kc  for the equilibrium

represented the in above sketch will be

A. 
9
2

B. 
11
4

C. 
2
3

( )

https://dl.doubtnut.com/l/_XNFEgbF4RI5B
https://dl.doubtnut.com/l/_Qd4tAO9z4tnV


D. 
10
7

Answer: C

Watch Video Solution

52. X, Y and Z react in the 1: 1 : 1 stoichiometric ratio.  

The concentration of X, Y and Z we are found to vary with time as shown

in the �gure below: 

  

If the above equilibrium is established in a 2.0L container by taking

https://dl.doubtnut.com/l/_Qd4tAO9z4tnV
https://dl.doubtnut.com/l/_7un1csJNszas


reactants in su�cient amount then how many moles of components Y

must have reacted to establish the equilibrium?

A. 0

B. 6

C. 12

D. 8

Answer: D

Watch Video Solution

53. Two solids X and Y dissociate into gaseous products at a certain

temperature as follows: 

i. X(s) ⇔ A(g) + C(g) and  

ii. Y(s) ⇔ B(g) + C(g)  

At a given temperature, pressure over excess solid 'X' is 40 mm of Hg and

total pressure over solid 'Y(s)' is 60 mm of Hg. 

https://dl.doubtnut.com/l/_7un1csJNszas
https://dl.doubtnut.com/l/_foCfROkbeD1g


Now, answer the following questions: 

Ratio of Kp for reaction (i) to that of reaction (ii), is:

A. 4: 9

B. 2: 3

C. 4: 9

D. 2: 1

Answer: A

View Text Solution

54. Two solids X and Y dissociate into gaseous products at a certain

temperature as follows: 

i. X(s) ⇔ A(g) + C(g) and  

ii. Y(s) ⇔ B(g) + C(g)  

At a given temperature, pressure over excess solid 'X' is 40 mm of Hg and

total pressure over solid 'Y(s)' is 60 mm of Hg. 

Now, answer the following questions: 

https://dl.doubtnut.com/l/_foCfROkbeD1g
https://dl.doubtnut.com/l/_MlyQy1PYv83x


The ratio of moles of A and B in the vapour state over a mixture of solids

X and Y, is:

A. 2: 3

B. 2: 5

C. 4: 9

D. 1: 1

Answer: C

Watch Video Solution

55. Two solids X and Y dissociate into gaseous products at a certain

temperature as follows: 

i. X(s) ⇔ A(g) + C(g) and  

ii. Y(s) ⇔ B(g) + C(g)  

At a given temperature, pressure over excess solid 'X' is 40 mm of Hg and

total pressure over solid 'Y(s)' is 60 mm of Hg. 

https://dl.doubtnut.com/l/_MlyQy1PYv83x
https://dl.doubtnut.com/l/_rxY0hmSL3fcT


Exercises (Multiple Correct)

Now, answer the following questions: 

The total pressure of gaseous over a mixture of solids X and Y is:

A. 100 mm

B. 74.84 mm

C. 50 mm

D. 120.74 mm

Answer: B

View Text Solution

1. For the reaction N2O4(g) ⇔ 2NO2(g), which of the following factors will

have no e�ect on the value of equilibrium constant?

A. Temperature

B. Initial concentration of N2O4

https://dl.doubtnut.com/l/_rxY0hmSL3fcT
https://dl.doubtnut.com/l/_1jsaNzGbbRz4


C. Pressure of catalyst

D. Pressure

Answer: B::C::D

Watch Video Solution

2. For the reaction H2(g) + I2(g) ⇔ 2HI(g), the equilibrium can be shifted

in favour of product by

A. Increasing the H2

B. Increasing the pressure

C. Increasing the I2

D. By using the catalyst

Answer: A::B

Watch Video Solution

[ ]

[ ]

https://dl.doubtnut.com/l/_1jsaNzGbbRz4
https://dl.doubtnut.com/l/_cKqqXv6gWgdx
https://dl.doubtnut.com/l/_kPd5LJjeCuUJ


3. A reaction S8(g) ⇔ 4S2(g) is carried out by taking 2 mol of S8(g) and 0.2

mol of S2(g) is a reaction vessel of 1L. Which one is not correct if 

Kc = 6.30 × 10 - 6

A. Reaction qutient is 8 × 10 - 4

B. Reaction proceed in backward direction.

C. Reaction proceed is forward direction

D. Kp = 2.55atm3

Answer: A::B::D

Watch Video Solution

4. For the equilibrium at 298K, N2O4(g) ⇔ 2NO2(g), G ɵ

N2O4
= 100kJmol - 1

and G ɵ

NO2
= 50kJmol - 1. If 5 mol of N2O4 and 2 moles of NO2 are taken

initially in one litre container than which statement are correct.

A. reaction proceeds in forward direction

https://dl.doubtnut.com/l/_kPd5LJjeCuUJ
https://dl.doubtnut.com/l/_2dYTTL8GWCYb


B. Kc = 1

C. ΔG = - 0.55KJ, ΔG ɵ = 0

D. At equilibrium N2O4 = 4.84M and NO2 = 0.212M

Answer: A::B::C::D

Watch Video Solution

[ ] [ ]

5. Which are true for the reaction: A2 ⇔ 2C + D?

A. if ΔH = 0, Kp and increases with temperature and dissociation.

B. if ΔH = + ve, Kp increases with temperature and dissociation of A2

increases.

C. if ΔH = - ve, Kp decreases with temperature and dissociation of A2

increases.

D. Kp = 4α3 P
1 + 2α

2

Answer: A::B::C::D

[ ]

https://dl.doubtnut.com/l/_2dYTTL8GWCYb
https://dl.doubtnut.com/l/_mmtr6exEsnWf


Watch Video Solution

6. van't Ho� equation is

A. (d /dT)lnK = - ΔH /RT2

B. d /dT(lnK) = + ΔH /RT2

C. (d /dT)lnK = - ΔH /RT

D. K = Ae - ΔH /RT

Answer: B::D

Watch Video Solution

7. For given two equilibria attained in a container which are correct if

degree of dissociation of A and A' are α and α′ . 

A(s) ⇔ 2B(g) + C(g), Kp1
= 8 × 10 - 2  

A′ (s) ⇔ 2B(g) + D(g), KP2
= 2 × 10 - 2

https://dl.doubtnut.com/l/_mmtr6exEsnWf
https://dl.doubtnut.com/l/_NEqTUfjYwCDp
https://dl.doubtnut.com/l/_4yfyuiNrn0YB


A. 
Kp1

Kp2

=
(3α′ + 2α)
(3α + 2α′ )

3
×

α
α′

B. P′C /P′D = 4

C. P′B = 2P′C + 2P′D

D. α > α′

Answer: A::B::C::D

Watch Video Solution

[ ]

8. In a reaction A2(g) + 4B2(g) ⇔ 2AB4(g), ΔH < 0. The formation of AB4 is

not favoured by

A. Low temperature and higher pressure

B. High temperature and low pressure

C. Low temperature and low pressure

D. High temperature and high pressure

Answer: B::C::D

https://dl.doubtnut.com/l/_4yfyuiNrn0YB
https://dl.doubtnut.com/l/_d5MF5AUo2v0Y


Watch Video Solution

9. The reaction which proceeds in the backward direction is

A. Fe3O4 + 6HCl = 2FeCl3 + 3H2O

B. NH3 + H2O + NaCl = NH4Cl + NaOH

C. SnCl4 + Hg2Cl2 = SnCl2 + 2HgCl2

D. 2CuI + I2 + 4K⊕ = 2Cu2 + + 4KI

Answer: B::C::D

View Text Solution

10. For which of the following reaction, Kp ≠ Kc?

A. 2NOCl(g) ⇔ 2NO(g) + Cl2(g)

B. N2(g) + 3H2(g) ⇔ 2NH3(g)

C. H2(g) + Cl2(g) ⇔ 2HCl(g)

https://dl.doubtnut.com/l/_d5MF5AUo2v0Y
https://dl.doubtnut.com/l/_WOciRXtcVSiD
https://dl.doubtnut.com/l/_bP8uGmHHSsAt


D. 2N2O4(g) ⇔ 2NO2(g)

Answer: A::B

Watch Video Solution

11. Select the incorrect statements:

A. Kp or Kc are dimenensionless if pressure or concentration are

expressed in standard state.

B. The neumerical value of Kp changes with experimental conditions,

i.e., P, T, and C at which equilibrium is attained.

C. Active mass of reactant = concentration of reactant

D. Dissolution of NH3 in water increases with increasing pressure.

Answer: A::B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_bP8uGmHHSsAt
https://dl.doubtnut.com/l/_sXj4QxYJ2Aq6
https://dl.doubtnut.com/l/_jvjpBMcmAupU


12. For the chemical reaction 

3X(g) + Y(g) ⇔ X3Y(g),  

the amount of X3Y at equilibrium is a�ected by

A. Temperature and pressure

B. Temperature only

C. Pressure only

D. Temperature, pressure, and catalyst

Answer: B::C::D

Watch Video Solution

13. 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. Is zero

B. Decreases with time

https://dl.doubtnut.com/l/_jvjpBMcmAupU
https://dl.doubtnut.com/l/_bGAAhsKeUnTx


C. Is independent of time

D. Increases with time

Answer: A

Watch Video Solution

14. At constant temperature, the equilibrium constant Kp  for the

decomposition reaction 

N2O4 ⇔ 2NO2  

is expressed by Kp = 4x2p / 1 - x2 , where p=pressure x= extent of

decomposition. Which of the following statements is true?

A. Kp increases with increase of P.

B. Kp increases with increases of x.

C. Kp increase with decrease of x.

D. Kp remains constant with change in p and x

( )

( )

https://dl.doubtnut.com/l/_bGAAhsKeUnTx
https://dl.doubtnut.com/l/_1hDffpzCwnyV


Answer: D

Watch Video Solution

15. Consider the following equilibrium in a closed container: 

N2O4(g) ⇔ 2NO2(g)  

At a �xed temperature, the volume of the reaction container is halved.

For this change which of the following statements holds true regarding

the equilibrium constant Kp  and degree of dissociation (α)?

A. neigher Kp no α changes

B. Both Kp and α change

C. Kp changes but α does not change

D. Kp does not chamge but α changes

Answer: B::C::D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_1hDffpzCwnyV
https://dl.doubtnut.com/l/_viPWxOJEhHnq
https://dl.doubtnut.com/l/_GHUQaeqiogqi


16. Which of the following do not change the value of K for a reaction?

A. Addition of catalyst

B. Increase in temperature

C. Increase in pressure

D. Removal of one of the products

Answer: A::C::D

Watch Video Solution

17. For which of the following reactions at equilibrium at constant

temperature, doubling the volume will cause a shift to the right?

A. N2O4(g) ⇔ 2NO2(g)

B. CaCO3(s) ⇔ CaO(s) + CO2(g)

C. 2CO(g) + O2(g) ⇔ 2CO2(g)

D. N2(g) + O2(g) ⇔ 2NO(g)

https://dl.doubtnut.com/l/_GHUQaeqiogqi
https://dl.doubtnut.com/l/_xFyFAT8uIqfG


Answer: A::B

Watch Video Solution

18. Unit of equilibrium constant is:

A. molL - 1 1 -n

B. molL - 1 Δn

C. (atm) Δn

D. All

Answer: B::C

Watch Video Solution

( )
( )

19. Which is/are correct?

A. 2.303logK = - ΔH ɵ /RT + ΔS ɵ /R

https://dl.doubtnut.com/l/_xFyFAT8uIqfG
https://dl.doubtnut.com/l/_2UEU5jNNNHgz
https://dl.doubtnut.com/l/_38ayl0ePUAMb


B. ΔG ɵ = - 2.303RTlogK

C. -2.303logK = - ΔH ɵ /RT2 + ΔS ɵ /R

D. 2.303logK = (1/RT) ΔH ɵ + ΔS ɵ

Answer: A::B

Watch Video Solution

( )

20. For the reaction, CaCO3(s) → CaO(s) + CO2(g), which is the correct

representation?

A. Kp = pCO2

B. Kp = Kc(RT)

C. Kp = CO2 /1

D. None

Answer: A::B::C

Watch Video Solution

( )

( )

https://dl.doubtnut.com/l/_38ayl0ePUAMb
https://dl.doubtnut.com/l/_ce9igclWvJot


21. N2O2 ⇔ 2NO, K1,   

1
2 N2 +

1
2 O2 ⇔ NO, K2,   

2NO ⇔ N2 + O2, K3,   

NO ⇔
1
2 N2 +

1
2 O2, K4  

Correct relaton(s) between K1, K2, K3 and K4 is/are

A. K1 × K3 = 1

B. K1 × K4 = 1

C. K3 × K2 = 1

D. None

Answer: A::B::C

Watch Video Solution

( ) ( )

( ) ( )

√

√

https://dl.doubtnut.com/l/_ce9igclWvJot
https://dl.doubtnut.com/l/_PYZ5tEGVcIMC


22. The rate of disappearance of A at two temperature is given by A ⇔ B  

i. 
-d[A]
dt

= 2 × 10 - 2[A] - 4 × 10 - 3[B] at 300K  

ii. 
-d[A]
dt = 4 × 10 - 2[A] - 16 × 10 - 4[B] at 400K  

From the given values of heat of reaction which are incorrect.

A. 3.86kcal

B. 6.93kcal

C. 1.68kcal

D. 1.68 × 10 - 2kcal

Answer: B::C::D

Watch Video Solution

23. Which of the following will favour the formation of NH3 by Haner's

prodess?

A. Increase in temperature

https://dl.doubtnut.com/l/_GajsoMB17ALN
https://dl.doubtnut.com/l/_B8bzlAV7zbw8


B. Increase in pressure

C. Addition of catalyst

D. Addition of promoter

Answer: B::C::D

Watch Video Solution

24. Which of the following will not a�ect the value of equilibrium

constant of a reaction?

A. Change in the concentration of the reactants

B. Change in temperature

C. Change in pressure

D. Addition of catalyst

Answer: A::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_B8bzlAV7zbw8
https://dl.doubtnut.com/l/_xBrtDvnsY7WC


25. Which of the following statement is/are wrong?

A. At equilibrium, concentrations of reactants and products become

constant because the reaction stops.

B. Addition of catalyst speeds up the forward reaction more than the

backward reaction.

C. Equilibrium constant of an exothermic reaction decreases with

increase of temperature.

D. Kp is always greater than K.

Answer: A::B::D

Watch Video Solution

26. When NaNO3 is heated in a closed vessel, oxygen is liberated and 

NaNO2 is left behind. At equilibrium, which are correct

https://dl.doubtnut.com/l/_xBrtDvnsY7WC
https://dl.doubtnut.com/l/_izUbXxAujDW7
https://dl.doubtnut.com/l/_4XMHz16hZ2In


Exercises (Single Correct)

A. Addition of NaNO2 favours reverse reactions.

B. Addition of NaNO2 favours forward reactions.

C. Increasing temperature favours forward reaction

D. Increasing pressure reverse reaction.

Answer: C::D

Watch Video Solution

1. In the dissociation of PCl5 as  

PCl5(g) ⇔ PCl3(g) + Cl2(g)  

If the degree of dissociation is α at equilibrium pressure P, then the

equilibrium constant for the reaction is

A. Kp =
α2

1 + α2P

B. Kp =
α2P2

1 - α2

https://dl.doubtnut.com/l/_4XMHz16hZ2In
https://dl.doubtnut.com/l/_fdtLO0qGNsVc


C. Kp =
P2

1 - α2

D. Kp =
α2P

1 - α2

Answer: D

Watch Video Solution

2. For a hypothetical reaction of kind. 

AB2(g) +
1
2
B2(g) ⇔ AB3(g), ΔH = - xkJ  

More AB3 could be produceed at equilibrium by

A. Using a catalyst

B. Removing some of B2

C. Increasing the temperature

D. Increasing the pressure

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_fdtLO0qGNsVc
https://dl.doubtnut.com/l/_frKs9d1Y1O02


3. The equilibrium constant for a reaction 

A + B ⇔ C + D is 1.0 × 10 - 2 at 298 and is 2.0 at 373K. The chemical

process resulting in the foemation of C and D is

A. Exothermic

B. Endothermic

C. Unpredictable

D. None

Answer: B

Watch Video Solution

4. The solubility of CO2 in water increases with

A. Increasing in temperature

B. Reduction of gas pressure

https://dl.doubtnut.com/l/_frKs9d1Y1O02
https://dl.doubtnut.com/l/_5CUjujz7aRnR
https://dl.doubtnut.com/l/_NyHhMj4MZVid


C. Increasing in gas pressure

D. Increasing in volume

Answer: C

Watch Video Solution

5. The equilibrium constant for a reaction 

A + 2B ⇔ 2C is 40. The equilibrium constant for reaction C ⇔ B + 1/2A is

A. 1/40

B. (1 /40)1 / 2

C. (1 /40)2

D. 40

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_NyHhMj4MZVid
https://dl.doubtnut.com/l/_v1e5hVJRZrxT
https://dl.doubtnut.com/l/_KkNCHLha6Iij


6. Inert gas has been added to the following equilibrium system at

constant volume 

SO2(g) + 1/2O2(g) ⇔ SO3(g)  

To which direction will the equilibrium shift?

A. Forward

B. Backward

C. No e�ect

D. Unpredictable

Answer: C

Watch Video Solution

7. The equilibrium constant K for the reaction 2HI(g) ⇔ H2(g) + I2(g) at

room temperature is 2.85 and that at 698K is 1.4 × 10 - 2. This implies

A. Exothermic

https://dl.doubtnut.com/l/_KkNCHLha6Iij
https://dl.doubtnut.com/l/_66eofLchYTlQ


B. Endothermic

C. Exergonic

D. Unpredictable

Answer: A

Watch Video Solution

8. The decomposition of N2O4 to NO2 is carried out at 280 ∘C in

chloroform. When equilibrium is reached, 0.2 mol of N2O4 and 2 × 10 - 3

mol of NO2 are present in a 2L solution. The equilibrium constant for the

reaction 

N2O4 ⇔ 2NO2 is

A. 1 × 10 - 2

B. 2 × 10 - 3

C. 1 × 10 - 5

D. 2 × 10 - 5

https://dl.doubtnut.com/l/_66eofLchYTlQ
https://dl.doubtnut.com/l/_Hb2JvLxvTIR4


Answer: C

Watch Video Solution

9. For the reaction N2O4(g) ⇔ 2NO2(g), the degree of dissociation at

equilibrium is 0.2 at 1 atm pressure. The equilibrium constant Kp will be

A. 1/2

B. 1/4

C. 1/6

D. 1/8

Answer: C

Watch Video Solution

10. 4 mol of carbon dioxide was heated in 1dm3 vessel under conditions

which produced at equilibrium 25 %  dissociation into carbon monoxide

https://dl.doubtnut.com/l/_Hb2JvLxvTIR4
https://dl.doubtnut.com/l/_tRfTgy2smyFp
https://dl.doubtnut.com/l/_Da1tZsKZyiaj


and oxygen. The number of moles of carbon monoxide produced

A. 0.5

B. 1.0

C. 2.0

D. 4.0

Answer: B

Watch Video Solution

11. 1 mol of N2 is mixed with 3 mol of H2 in a litre container. If 50 %  of N2

is converted into ammonia by the reaction N2(g) + 3H2(g) ⇔ 2NH3(g),

then the total number of moles of gas at the equilibrium are

A. 1.5

B. 4.5

C. 3.0

https://dl.doubtnut.com/l/_Da1tZsKZyiaj
https://dl.doubtnut.com/l/_oiSSV3CtUhgN


D. 6.0

Answer: C

Watch Video Solution

12. The equilibrium constant of a reaction is 300, if the volume of the

reaction �ask is tripled, the equilibrium constant will be

A. 100

B. 300

C. 250

D. 150

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_oiSSV3CtUhgN
https://dl.doubtnut.com/l/_KngcSmQn4DOL


13. For reaction : H2(h) + I2(g) ⇔ 2HI(g) at certain temperature, the value

of equilibrium constant is 50. If the volume of the vessel is reduced to

half of its original volume, the value of new equilibrium constant will be

A. 25

B. 50

C. 100

D. Unpredictable

Answer: B

Watch Video Solution

14. The system PCl5(g) ⇔ PCl3(g) + Cl2(g) attains equilibrium. If the

equilibrium concentration of PCl3(g) is doubled, the concentration of 

Cl2(g) would become

A. 1/4 its original value

https://dl.doubtnut.com/l/_UKy7DDvgJfvL
https://dl.doubtnut.com/l/_4xecyVNumktZ


B. 1/2 its original value

C. Twice its original value

D. Unpredictable

Answer: D

Watch Video Solution

15. XY2 dissociates XY2(g) ⇔ XY(g) + Y(g). When the initial pressure of 

XY2 is 600 mm Hg, the total equilibrium pressure is 800 mm Hg. Calculate

K for the reaction Assuming that the volume of the system remains

unchanged.

A. 50.0

B. 100.0

C. 166.6

D. 400.0

https://dl.doubtnut.com/l/_4xecyVNumktZ
https://dl.doubtnut.com/l/_RH05X4va1eFO


Answer: B

Watch Video Solution

16. Consider the reaction 

A(g) + B(g) ⇔ C(g) + D(g)  

Which occurs in one step. The speci�c rate constant are 0.25 and 5000 for

the forward and reverse reaction, respectively. The equilibrium constant

is

A. 2.0 × 10 - 4

B. 4.0 × 102

C. 5.0 × 10 - 5

D. 2.5 × 10 - 6

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_RH05X4va1eFO
https://dl.doubtnut.com/l/_UdPj1u2AmsfR
https://dl.doubtnut.com/l/_AlQRxJDshK7Z


17. For the equilibrium system 

2HX(g) ⇔ H2(g) + X2(g)  

the equilibrium constant is 1.0 × 10 - 5. What is the concentration of HX if

the equilibrium concentration of H2 and X2 are 1.2 × 10 - 3 M, and 

1.2 × 10 - 4 M respectively?

A. 12 × 10 - 4M

B. 12 × 10 - 3M

C. 12 × 10 - 2M

D. 12 × 10 - 1M

Answer: C

Watch Video Solution

18. In alkaline solution, the following equilibria exist 

a. S2 - + S → S2 -
2  equilibrium constant K1  

b. S2 -
2 + S → S2 -

3  equilibrium constant K2  

https://dl.doubtnut.com/l/_AlQRxJDshK7Z
https://dl.doubtnut.com/l/_aPJEEjHKnRrb


K1 and K2 have values 12 and 11, respectively.  

S2 -
3 → S2 - + 2S. What is equilibrium constant for the reaction

A. 132

B. 7.58 × 10 - 3

C. 1.09

D. 0.918

Answer: B

Watch Video Solution

19. Given the equilibrium constants 

HgCl⊕ + Cl ɵ → HgCl2, K1 = 3 × 106  

HgCl2 + Cl ɵ → HgCl ɵ3 , K2 = 8.9  

The equilibrium constant for the disproportionation equilibrium 

2HgCl2 → HgCl⊕ + HgCl ɵ3  is

A. -3.3 × 105

https://dl.doubtnut.com/l/_aPJEEjHKnRrb
https://dl.doubtnut.com/l/_cINJxZMBnG2b


B. 3 × 10 - 5

C. 3.3 × 105

D. 3 × 10 - 6

Answer: D

Watch Video Solution

20. When the reaction, 2NO2(g) ⇔ N2O4(g) reaches equilibrium at 298K.

The partial pressure of NO2 and N2O4 are 0.2Kpa and 0.4Kpa,

respectively. What is the equilibrium constant Kp of the above reaction at

298K?

A. 0.1

B. 0.5

C. 1.0

D. 10

https://dl.doubtnut.com/l/_cINJxZMBnG2b
https://dl.doubtnut.com/l/_THC8vaVCIadH


Answer: D

Watch Video Solution

21. The vapour density of mixture consisting of NO2 and N2O4 is 38.3 at 

26.7 ∘C. Calculate the number of moles of NO2 I 100g of the mixture.

A. 0.2

B. 0.4

C. 0.8

D. 1.6

Answer: B

Watch Video Solution

22. In the problem number 21, the number of mole of N2O4 in 100g of the

mixture is:

https://dl.doubtnut.com/l/_THC8vaVCIadH
https://dl.doubtnut.com/l/_irZOhFI9KNFY
https://dl.doubtnut.com/l/_liaFKPmDtJkn


A. 0.43

B. 0.86

C. 0.57

D. 0.2

Answer: B

View Text Solution

23. One mole of SO3 was placed in a litre reaction �ask at a given

temperature when the reaction equilibrium was established in the

reaction. 

2SO3 ⇔ 2SO2 + O2 the vessel was found to contain 0.6 mol of SO2. The

value of the equilibrium constant is

A. 0.36

B. 0.675

C. 0.45

https://dl.doubtnut.com/l/_liaFKPmDtJkn
https://dl.doubtnut.com/l/_USzNWD5OYlDk


D. 0.54

Answer: B

Watch Video Solution

24. The equilibrium constant for the reaction w + x ⇔ y + z is 9. If one

mole of each of w and x are mixed and there is no change in volume, the

number of moles of y for formed is

A. 0.10

B. 0.50

C. 0.75

D. 0.54

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_USzNWD5OYlDk
https://dl.doubtnut.com/l/_ik4nOYXZDbSc
https://dl.doubtnut.com/l/_WxSptecxzGvS


25. In the gaseous equilibrium 

A + 2B ⇔ C + Heat, the forward reaction is favoured:

A. Low P, High T

B. Low P, Low T

C. High P, Low T

D. High P, High T

Answer: C

Watch Video Solution

26. The active mass of 64g of HI in a 2 - L �ask would be

A. 2

B. 1

C. 5

D. 0.25

https://dl.doubtnut.com/l/_WxSptecxzGvS
https://dl.doubtnut.com/l/_5m49zhaTW3mT


Answer: D

Watch Video Solution

27. For N2 + 3H3 ⇔ 2NH3 + Heat

A. Kp = Kc

B. Kp = KcRT

C. Kp = Kc(RT) - 2

D. Kp = Kc(RT) - 1

Answer: C

Watch Video Solution

28. For the reaction 

H2(g) + I2(g) ⇔ 2HI(g)  

The equilibrium constant Kp changes with

https://dl.doubtnut.com/l/_5m49zhaTW3mT
https://dl.doubtnut.com/l/_ViNHKvC2rBY9
https://dl.doubtnut.com/l/_DjFFrkR9dvQI


A. Total pressure

B. Catalyst

C. The amounts of H2 and I2 present

D. Temperature

Answer: D

Watch Video Solution

29. The equilibrium constant K for the reaction 2HI(g) ⇔ H2(g) + I2(g) at

room temperature is 2.85 and that at 698K is 1.4 × 10 - 2. This implies

A. HI is exothermic compound

B. HI is very stable at room temperature

C. HI is relatively less stable than H2 and I2 at room temperature

D. HI is resonance stablised

Answer: C

https://dl.doubtnut.com/l/_DjFFrkR9dvQI
https://dl.doubtnut.com/l/_W5G5ATgmXVrr


Watch Video Solution

30. K1 and K2 are equilibrium constants for reaction (i) and (ii)  

N2(g) + O2(g) ⇔ 2NO(g) …(i)  

NO(g) ⇔ 1/2N2(g) + 1/2O2(g) …(ii)  

then,

A. K1 = 1/K2
2

B. K1 = K2
2

C. K1 = 1/K2

D. K1 = K2
∘

Answer: A

Watch Video Solution

( )

( )

31. The equilibrium constant Kp for a homogeneous gaseous reaction is 

10 - 8. The standard Gibbs free energy change ΔG ɵ  for the reaction 

https://dl.doubtnut.com/l/_W5G5ATgmXVrr
https://dl.doubtnut.com/l/_QtXKbXwI1vZs
https://dl.doubtnut.com/l/_qDBRObZtwr7r


usingR = 2calK - 1mol - 1  is

A. 10.98kcal

B. -1.9kcal

C. -4.1454kcal

D. +4.1454kcal

Answer: A

Watch Video Solution

( )

32. Which of the following will not change the concentration of ammonia

in the equilibrium 

N2(g) + 3H2(g) ⇔ 2NH3(g), ΔH = - xkJ

A. increase of temperature

B. increase of volume

C. decrease of volume

https://dl.doubtnut.com/l/_qDBRObZtwr7r
https://dl.doubtnut.com/l/_VyPawJlZZ9tM


D. addition of catalyst

Answer: D

Watch Video Solution

33. In a chemical reaction, equilibrium is said to have been established

when the

A. Concentrations of reactants and products are equal

B. Opposing reactions ceases

C. Velocities of opposing reaction become equal

D. Temperature of opposing reactions are equal

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_VyPawJlZZ9tM
https://dl.doubtnut.com/l/_M7X3RD4hhAab


34. In a chemical reaction 

N2 + 3H2 ⇔ 2NH3, at equilibrium point

A. Equal volumes of N2 and H2 are reacting

B. Equal masses of N2 and H2 are reacting

C. The reaction has stopped

D. The same amount of ammonia is formed as is decomposed into N2

and H2

Answer: D

Watch Video Solution

35. The equilibrium constant in a reversible reaction at a given

temperature which

A. Depends on initial concentration, of the reactants.

B. Depends on the concentration of the products at equilibrium.

https://dl.doubtnut.com/l/_AL95lu1OtIAG
https://dl.doubtnut.com/l/_fsZv0GcRFO6Q


C. Does not depend on the initial concentration.

D. It is not characteristic of the reaction

Answer: C

Watch Video Solution

36. According to le-Chatelier's principle, adding heat to a solid and liquid

in equilibrium will cause the

A. Amount of solid to decrease

B. Amount of liuid to decrease

C. Temperature to rise

D. Temperature to fall

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_fsZv0GcRFO6Q
https://dl.doubtnut.com/l/_uZb3n5KZSi9I
https://dl.doubtnut.com/l/_LN7kuTlax6OJ


37. In the formation of nitric acid, N2 and O2 are made to combine. Thus, 

N2 + O2 ⇔ 2NO + Heat which of the following condition will favour the

formation of NO?

A. low temperature

B. high temperature

C. freezing point

D. all are favourable

Answer: A

Watch Video Solution

38. Which of the following factors will favour the reverse reaction in a

chemical equilibrium?

A. increase in concentration of one of the reactants

B. increase in concentration of one of the products

https://dl.doubtnut.com/l/_LN7kuTlax6OJ
https://dl.doubtnut.com/l/_IJjnASFbIKET


C. removal of one of the products regularly

D. None of these

Answer: B

Watch Video Solution

39. For the system A(g) + 2B(g) ⇔ C(g) the equilibrium concentration is  

A = 0.06molL - 1, B = 0.12molL - 1 

C = 0.216molL - 1 The Keq for the reaction is

A. 250

B. 416

C. 4 × 10 - 3

D. 125

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_IJjnASFbIKET
https://dl.doubtnut.com/l/_aqFTNda3ABOf


40. 4 moles of A are mixed with 4 moles of B, when 2 moles of C are

formed at equilibrium according to the reaction A + B ⇔ C + D.  

The value of equilibrium constant is

A. 4

B. 1

C. 1/2

D. 1/4

Answer: B

Watch Video Solution

41. CaCO3(s) ⇔ CaO(s) + CO2(g) in closed container at equilibrium. What

would be the e�ect of addition of CaCO3 on the equilibrium

concentration of CO2.

A. Increases

https://dl.doubtnut.com/l/_aqFTNda3ABOf
https://dl.doubtnut.com/l/_wfbWYeOJiHA5
https://dl.doubtnut.com/l/_bLcCriyKM2eN


B. Decreases

C. Data is not su�cient

D. Remains una�ected

Answer: D

Watch Video Solution

42. The equilibrium constant for a reacton 

N2(g) + O2(g) = 2NO(g) is 4 × 10 - 4 at 2000K. In the presence of catalyst,

the equilibrium constant is attained 10 times faster. The equilibrium

constant in the presence of catalyst, at 2000K is

A. 40 × 10 - 4

B. 4 × 10 - 4

C. 4 × 10 - 2

D. incomplete data

https://dl.doubtnut.com/l/_bLcCriyKM2eN
https://dl.doubtnut.com/l/_htUKv0Z3kKQ7


Answer: B

Watch Video Solution

43. In which of the following reaction, the yield of the products does not

increase by increase in thepressure?

A. N2(g) + O2(g) = 2NO(g)

B. 2SO2(g) + O2(g) = 2SO3(g)

C. N2(g) + 3H2(g) = 2NH3(g)

D. PCl3(g) + Cl2(g) = PCl5(g)

Answer: A

Watch Video Solution

44. At certain temperature 50 %  of HI is dissociated into H2 and I2 the

equilibrium constant is

https://dl.doubtnut.com/l/_htUKv0Z3kKQ7
https://dl.doubtnut.com/l/_FKGPlUYAgNY9
https://dl.doubtnut.com/l/_0YNh0bijh9jW


A. 1.0

B. 3.0

C. 0.5

D. 0.25

Answer: D

Watch Video Solution

45. For a reaction A(g) ⇔ B(g) + C(g). Kp at 400 ∘C is 1.5 × 10 - 4 and Kp at

600 ∘C is 6 × 10 - 3. Which statement is incorrect?

A. The reaction is exothermic

B. Increase in temperature increases the formation of B

C. Increase in pressure increases the formation of A

D. Decrease in temperature and increase in pressure shift the

equilibrium towards left

https://dl.doubtnut.com/l/_0YNh0bijh9jW
https://dl.doubtnut.com/l/_vTposGMSdByo


Answer: A

Watch Video Solution

46. 8 mol of gas AB3 are introduced into a 1.0dm3 vessel. It dissociates as 

2AB3(g) ⇔ A2(g) + 3B2(g) 

At equilibrium, 2 mol of A2 is found to be present. The equilibrium

constant for the reaction is

A. 2mol2L - 2

B. 3mol2L - 2

C. 27mol2L - 2

D. 36mol2L - 2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_vTposGMSdByo
https://dl.doubtnut.com/l/_goKkejlHNiw9


47. 1 mol of XY(g) and 0.2 mol of Y(g) are mixed in 1 L vessel. At

equilibrium, 0.6 mol of Y(g) is present. The value of K for the reaction  

XY(g) ⇔ X(g) + Y(g) is

A. 0.04molL - 1

B. 0.06molL - 1

C. 0.36molL - 1

D. 0.40molL - 1

Answer: D

Watch Video Solution

48. How will the lowering of temperature a�ect the chemical equilibrium

in the system 

2NO + O2 ⇔ 2NO2, ΔH < 0

A. Relative concentration of products and reactants does not change.

https://dl.doubtnut.com/l/_vNQsCJTzX4ZC
https://dl.doubtnut.com/l/_XyH60TnUMxvU


B. Relative concentration of products and reactants change.

C. Equilibrium is shift to the left.

D. Equilibrium is shift to the right.

Answer: B::D

Watch Video Solution

49. For the reaction N2O4(g) ⇔ 2NO2(g), the value of Kp is 1.7 × 103 at 

500K and 1.7 × 104 at 600K. Which of the following is/are correct ?

A. The proportions of NO2 in the equilibrium mixture is increased by

decrease in pressure.

B. The standard enthalpy change for the forward reaction is negative

C. Units of Kp are atm - 1

D. At 500K the degree of dissociation of N2O4 decreases by 50 %  by

increasing the pressure by 100 %

https://dl.doubtnut.com/l/_XyH60TnUMxvU
https://dl.doubtnut.com/l/_qBfruG0zKRoB


Answer: A

Watch Video Solution

50. At equilibrium X + Y ⇔ 3Z, 1 mol of X, 2 mol of Y and 4 mol of Z are

contained in a 3 - L vessel. Among the given values of reaction coe�cient

Q, given at three di�erent instants, which value refers to system at

equilibrium?

A. 10

B. 15

C. 10.67

D. N/A

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_qBfruG0zKRoB
https://dl.doubtnut.com/l/_XpCvAhPF10Oo


51. What concentration of CO2 be in equilibrium with 0.025M CO at 

120 ∘C for the reaction  

FeO(s) + CO(g) ⇔ Fe(s) + CO2(g)  

if the value of Kc = 5.0 ?

A. 0.125M

B. 0.0125M

C. 1.25M

D. 12.5M

Answer: A

Watch Video Solution

52. Which of the following reactions will not be a�ected by increasing the

pressure?

A. PCl5(g) ⇔ PCl3(g) + Cl2(g)

https://dl.doubtnut.com/l/_CYwYJef7Axhj
https://dl.doubtnut.com/l/_88M2shCoZ3tF


B. N2(g) + O2(g) ⇔ 2NO(g)

C. CaCO3(s) ⇔ CaO(s) + CO2(g)

D. CO(g) + H2O(g) ⇔ CO2(g) + H2(g)

Answer: B::D

Watch Video Solution

53. For the reaction 

CO(g) + H2O(g) ⇔ CO2(g) + H2(g)  

at a given temperature, the equilibrium amount of CO2(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 of CO(g)

https://dl.doubtnut.com/l/_88M2shCoZ3tF
https://dl.doubtnut.com/l/_I6uhCwhmKRFR


Answer: D

Watch Video Solution

54. For the chemical reaction 

3X(g) + Y(g) ⇔ X3Y(g),  

the amount of X3Y at equilibrium is a�ected by

A. Temperature and pressure

B. Temperature only

C. Pressure only

D. Temperature, pressure, and catalyst

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_I6uhCwhmKRFR
https://dl.doubtnut.com/l/_gumruijAjaGy


55. 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. Is zero

B. Decreases with time

C. Is independent of time

D. Increases with time

Answer: D

Watch Video Solution

56. At constant temperature, the equilibrium constant Kp  for the

decomposition reaction 

N2O4 ⇔ 2NO2  

is expressed by Kp = 4x2p / 1 - x2 , where p=pressure x= extent of

decomposition. Which of the following statements is true?

( )

( )

https://dl.doubtnut.com/l/_NKC3XVp7snri
https://dl.doubtnut.com/l/_enWMiN3YBGXc


A. Kp increase with increase in p

B. Kp increases with increase in x

C. Kp increases with decrease in x.

D. Kp remains constant with change in p and x

Watch Video Solution

57. The equilibrium constant Kp2
 and Kp2

 for the reactions A ⇔ 2B and 

P ⇔ Q + R, respectively, are in the ratio of 2: 3. If the degree of

dissociation of A and P are equal, the ratio of the total pressure at

equilibrium is,

A. 1: 36

B. 1: 9

C. 1: 6

D. 1: 4

https://dl.doubtnut.com/l/_enWMiN3YBGXc
https://dl.doubtnut.com/l/_4QB8sDybgN6H


Exercises (Assertion-Reasoning)

Watch Video Solution

58. For the reaction X ⇔ 2Y and Z ⇔ P + Q occuring at two di�erent

pressure P1 and P2, respectively. The ratio of the two pressure is 1: 3.

What will be the ratio of equilibrium constant, if degree of dissociation of

X and Z are equal.

A. 1: 36

B. 1: 12

C. 1: 9

D. 2: 3

View Text Solution

https://dl.doubtnut.com/l/_4QB8sDybgN6H
https://dl.doubtnut.com/l/_sWwvOZt2JTEh
https://dl.doubtnut.com/l/_NnGQn3CiHW9n


1. Assertion (A) : Kp can be equal to or less than or even greater than

value of Kc  

Reason (R) : Kp = Kc(RT) Δn  

Relation between Kp and Kc depends on the change in the number of

moles of gaseous reactants and products.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C. If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_NnGQn3CiHW9n


2. Assertion (A) : For N2(g) + 3H2(g) ⇔ 2NH3(g), the equilibrium constant

is K. The for 
1
2
N2(g) +

3
2
H2(g) ⇔ NH3(g), the equilibrium constant will be 

√K.  

Reason (R) : If concentrations are changed to half, the equilibrium

constants will be halved.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C. If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_CbMym53bjnsn


3. Assertion (A) : The equilibrium constant is �xed and characteristic for

any given chemical reaction at a speci�ed temperature. 

Reason (R) : The composition of the �nal equilibrium mixture at a

particular temperature depends upon the starting amount of reactants.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C. If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_XBU5e88k9E93


4. Assertion (A) : Kp is always greater than Kc.  

Reason (R) : The e�ect of pressure is greater on the rate of reaction than

the e�ect of concentration.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C. If (A) is correct, but (R) is incorrect

D. If both (A) and (R) are incorrect.

Answer: D

Watch Video Solution

5. Assertion (A) : A catalyst does not in�uences the values of equilibrium

constant 

https://dl.doubtnut.com/l/_wReBSGUNeYRh
https://dl.doubtnut.com/l/_6Dk4ihf2Xt4U


Reason (R) : Catalyst in�uences the rate of both forward and backward

reactions equally.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C. If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: A

Watch Video Solution

6. Assertion (A) : Equilibrium constant of a reaction increases if

temperature is increased 

Reason (R) : The forward reaction becomes faster with increase of

temperature.

https://dl.doubtnut.com/l/_6Dk4ihf2Xt4U
https://dl.doubtnut.com/l/_joQdd4f0TkWe


A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C. If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: C

View Text Solution

7. Assertion (A) : The active mass of pure solid and pure liquid is taken

unity. 

Reason (R) : The active mass of pure solids and liquids depends on the

density and molecular mass. The density and molecular of a mass of pure

liquids and solids are constant.

https://dl.doubtnut.com/l/_joQdd4f0TkWe
https://dl.doubtnut.com/l/_P1lBxe6hPz84


A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C. If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: A

Watch Video Solution

8. Assertion (A) : For PCl5(g) ⇔ PCl3(g) + Cl2(g), if more Cl2 is added the

equilibrium will shift in backward direction. Hence, equilibrium constant

will decrease. 

Reason (R) : Addition of inert gas to the equilibrium mixture at constant

volume does not alter the equilibrium.

https://dl.doubtnut.com/l/_P1lBxe6hPz84
https://dl.doubtnut.com/l/_riVYVdp6qN5h


A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C. If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: C

Watch Video Solution

9. Assertion (A) : Adding inert gas to dissociation equilibrium of N2O4 at

constant pressure and temperature increases the dissociation. 

Reason (R) : molar concentration of the reactants and products

decreases.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

https://dl.doubtnut.com/l/_riVYVdp6qN5h
https://dl.doubtnut.com/l/_eP104503qKzl


B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C. If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: A

Watch Video Solution

10. Assertion (A) : The value of K for a reaction may increase or decrease

with increase in temperature depending upon whether the reaction is

exothermic or endothermic. 

Reason (R) : With increase in temperature, the axtent of reaction

increases.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

https://dl.doubtnut.com/l/_eP104503qKzl
https://dl.doubtnut.com/l/_fysds5YomyXL


B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C. If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: B

Watch Video Solution

11. Assertion (A) : When a catalyst is added to a reaction mixture in

equilibrium the amount of the products increases. 

Reason (R) : The forward reaction becomes faster on adding the catalyst.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

https://dl.doubtnut.com/l/_fysds5YomyXL
https://dl.doubtnut.com/l/_rtLwhFX0VdMx


C. If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: C

Watch Video Solution

12. Assertion (A) : For the reaction 

H2 + I2 ⇔ 2HI, Kp = Kc  

Reason (R) : In this reaction, the sum of stoichiometric coe�cient of

reactants is equal to the sum of stoichiometric coe�cients of products.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C. If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

https://dl.doubtnut.com/l/_rtLwhFX0VdMx
https://dl.doubtnut.com/l/_C8ku4xh9BKQV


Answer: A

Watch Video Solution

13. Assertion (A) : A change of pressure has no e�ect in case of the

equilibrium, 

N2(g) + O2(g) ⇔ 2NO(g)  

Reason (R) : The reaction, 

N2(g) + O2(g) ⇔ 2NO(g) is highly exothermic reaction

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C. If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: C

https://dl.doubtnut.com/l/_C8ku4xh9BKQV
https://dl.doubtnut.com/l/_joRwzZcDFNaE


Watch Video Solution

14. Assertion (A) : The value of K increases with increase in temperature in

case of endothermic reaction 

Reason (R) : The increase in temperature shifts the equilibrium in the

backward direction in case of exothermic reaction.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C. If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_joRwzZcDFNaE
https://dl.doubtnut.com/l/_i7wYdK3BbY9o
https://dl.doubtnut.com/l/_HBXLEzzdCGSm


Exercises (Integer)

15. Assertion (A) : Greater the value of K, more is the fraction of initial

concentration of reactants converted to products at equilibrium. 

Reason (R) : The value of K depends on the initial concentration of

reactants.

A. If both (A) and (R) are correct, and (R) is the correct explanation for

(A)

B. If both (A) and (R) are correct, but (R) is not the correct explanation

of (A)

C. If (A) is correct, but (R) is incorrect

D. If (A) is incorrect, but (R) is correct.

Answer: C

Watch Video Solution

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


1. A reaction attains equilibrium, when the free energy change is

A. 1

B. 2

C. 3

D. 0

Answer: D

Watch Video Solution

2. For a homogeneous chemical reaction, Kp - Kc when

A. Δn = 0

B. Δn = 1

C. Δn = 2

D. Δn = ∞

https://dl.doubtnut.com/l/_HenKxrSVPHH8
https://dl.doubtnut.com/l/_nuvi393Bv3va


Answer: A

Watch Video Solution

3. For the reaction A + B ⇔ C, the rate constants for the forward and the

reverse reactions are 4 × 102 and 2 × 102 respectively. The value of

equilibrium constant K for the reaction would be

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_nuvi393Bv3va
https://dl.doubtnut.com/l/_IgciYjmqmYDJ


4. The equilibrium constant for the reactions 

A + B ⇔ AB is 0.5 at 200K. The equilibrium constant for the reaction 

AB ⇔ A + B would be

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

5. One mole of ethanol is treated with one mole of ethanoic acid at 25 ∘C.

Half of the acid changes into ester at equilibrium. The equilibrium

constant for the reaction will be

A. 1

https://dl.doubtnut.com/l/_Zp7rVikcrSDR
https://dl.doubtnut.com/l/_k3BU4qKbeZOn


B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

6. In the reaction A + B ⇔ AB, if the concentration of A and B is increased

by a factor of 2, it will cause the equilibrium concentration of AB to

change to

A. Two times to original value

B. Three times to original value

C. Same

D. Zero

Answer: A

https://dl.doubtnut.com/l/_k3BU4qKbeZOn
https://dl.doubtnut.com/l/_uTWyztySNuDD


Exercises (Fill In The Blanks)

Watch Video Solution

7. At equilibrium, the value of equilibrium constant K is

A. 1

B. 2

C. 3

D. 0

Answer: A

View Text Solution

1. At equilibrium stage, the rate of forward reaction is ……….. To the rate of

backward reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_uTWyztySNuDD
https://dl.doubtnut.com/l/_qcVgYrdk9WAj
https://dl.doubtnut.com/l/_ZlPKKGJQBGaE


2. The equilibrium constant does not depends on the initial

concentrations of the reactants but depends on …………. . of various

reactants and products at ……….. .

Watch Video Solution

3. In the reaction 2NO(g) ⇔ N2(g) + O2(g), the values of Kc and Kp are

……….. at a given temperature.

Watch Video Solution

4. Number of moles when divided by the total volume in litre gives ………….

of the respective species.

Watch Video Solution

https://dl.doubtnut.com/l/_ZlPKKGJQBGaE
https://dl.doubtnut.com/l/_u9FvPMG1GX9R
https://dl.doubtnut.com/l/_8JFHacTXt45C
https://dl.doubtnut.com/l/_Ir7bt4uybtfu


5. The equilibrium state is attained when the reversible reaction is carried

out in ………… space.

Watch Video Solution

6. The chemical equilibrium is ………… in nature.

Watch Video Solution

7. A catalyst …………… the equilibrium state but helps to attain in lesser

time.

Watch Video Solution

8. The equilibrium concentration of x, y and z are 4, 2 and 2 mol L - 1,

respectively, at equilibrium of the reaction 2x + y ⇔ z. The value of Kc is

……………..

https://dl.doubtnut.com/l/_hG1bgA5w41d0
https://dl.doubtnut.com/l/_1dxvv9h8IzMw
https://dl.doubtnut.com/l/_TtKPhIs3NFkn
https://dl.doubtnut.com/l/_pzttRm4H75z0


Watch Video Solution

9. At equilibrium , the amount of each constituent of reaction mixture

becomes …………

Watch Video Solution

10. The equilibrium constant has no unit if Δn= ………….

Watch Video Solution

11. The relation between Kp and Kc of a reversible reaction at constant

temperature is Kp=…………..

Watch Video Solution

12. For the reaction, N2(g) + 3H2(g) ⇔ 2NH3(g), the units of Kp are …………

https://dl.doubtnut.com/l/_pzttRm4H75z0
https://dl.doubtnut.com/l/_BPRo8QH0kqHJ
https://dl.doubtnut.com/l/_McPnKSLVQLDc
https://dl.doubtnut.com/l/_2R6l1GUdFjSL
https://dl.doubtnut.com/l/_1RUfzkqkaeb3


Watch Video Solution

13. In the reaction A + B ⇔ C + D, the value of equilibrium constant is 10.

If the rate constant of forward reaction is 80, the rate constant of

backward reaction is …………

Watch Video Solution

14. A tenfold increase in pressure on the reaction

N2(g) + 3H2(g) ⇔ 2NH3(g) at equilibrium result in ……….. in Kp.

Watch Video Solution

15. The equilibrium constant for the reaction 2A + 2B ⇔ 2C + 2D is 200.

The equilibrium constant for the reaction A + B ⇔ C + D, at the same

temperature is ………..

Watch Video Solution

https://dl.doubtnut.com/l/_1RUfzkqkaeb3
https://dl.doubtnut.com/l/_hgA7v7a4mc7x
https://dl.doubtnut.com/l/_SU572soHviOo
https://dl.doubtnut.com/l/_kHvoxmNbUsPX


16. If the activation energies of the forward and backward reactions of a

reversible reaction are Ea(f) and Ea(b), respectively. The ΔE of the

reaction is ………..

Watch Video Solution

17. If the value of equilibrium constant is large, ……….. Are more stable.

Watch Video Solution

18. The magnitude of equilibrium constant is a measure of ………. to which

the reversible reaction proceeds in a particular direction at a given ………..

Watch Video Solution

19. Le Chatelier's principle is applicable to both …………. and ………….

equilibria.

https://dl.doubtnut.com/l/_dipMzP5kmOJ3
https://dl.doubtnut.com/l/_9v2vdzac4u4D
https://dl.doubtnut.com/l/_AlIn7hdXCRdg
https://dl.doubtnut.com/l/_Ekt3bs3lkHjy


Watch Video Solution

20. Low temperature is favourable for ……….. reactions.

Watch Video Solution

21. Low pressure is favourable for those reversible reactions in which

there is ………… in the number of molecules.

Watch Video Solution

22. If the temperature of the system at equilibrium is increased, the

equilibrium will shift in the direction which ………… heat.

Watch Video Solution

https://dl.doubtnut.com/l/_Ekt3bs3lkHjy
https://dl.doubtnut.com/l/_pc3Y0FqEJv5h
https://dl.doubtnut.com/l/_ZU7TQVFX0z0j
https://dl.doubtnut.com/l/_l4GlLyeuSBY1


23. An endothermic reaction which proceeds with decrease in volume will

give maximum yield of the products at ……….. and …………..

Watch Video Solution

24. The formation of ammonia by Haber's process is favoured by ……….

pressure.

Watch Video Solution

25. Low pressure favoures those reactions which occur with ……….. in the

number of molecule.

Watch Video Solution

26. For a system of gases A, B, C, and D at equilibrium A + 2B ⇔ C + 3D,

the partial pressures are found to be A = 2.0, B = 2.0, C = 3.0,  and 

https://dl.doubtnut.com/l/_42T3ZS3Eahb6
https://dl.doubtnut.com/l/_I4KDZaXwElAr
https://dl.doubtnut.com/l/_Sf5C8Iq97kJh
https://dl.doubtnut.com/l/_pL6sO4DWR1yN


D = 5.0 atm. The value of equilibrium constant is ………….

Watch Video Solution

27. For the reaction A + B ⇔ C + D, the initial concentrations of A and B

are equal. The equilibrium concentration of C is two times the

equilibrium concentration of A. The value of equilibrium constant is ………..

Watch Video Solution

28. For reaction PCl3(g) + Cl2(g) ⇔ PCl5(g), Kc is 30 at 300K. The value of 

Kp at 300K is …………

Watch Video Solution

29. For CaCO3(s) ⇔ CaO(s) + CO2(g), Kc is equal to …………..

Watch Video Solution

https://dl.doubtnut.com/l/_pL6sO4DWR1yN
https://dl.doubtnut.com/l/_QJKb6uiws4Ks
https://dl.doubtnut.com/l/_6ygkQy9ZkwAF
https://dl.doubtnut.com/l/_nu1qQ8vWw9dR


30. The vapour density of Pcl5 is 104.16 but when heated to 230 ∘C, its

vapour density is reduced to 62. The degree of dissociation of PCl5 at 

230 ∘C is …………

Watch Video Solution

31. In line kilns, the following reaction, 

CaCO3(s) ⇔ CaO(s) + CO2(g)  

proceeds to completion because of

Watch Video Solution

32. The degree of dissociation of PCl5 will be more at ………. pressure.

Watch Video Solution

https://dl.doubtnut.com/l/_mhWhSczKt6hC
https://dl.doubtnut.com/l/_NanbxiSUwHPl
https://dl.doubtnut.com/l/_zxhNg6lpSZbe


Exercises (True/False)

33. When the system 2HI(g) ⇔ H2(g) + I2(g) is at equilibrium, inert gas is

introduced. Dissociation of HI is ………….

Watch Video Solution

34. When a product is removed from the system which is at equilibrium

……….. reaction is favoured.

Watch Video Solution

35. The melting of ice is favoured by ………….. pressure and …………..

temperature.

Watch Video Solution

https://dl.doubtnut.com/l/_dCVvOVZOyN1e
https://dl.doubtnut.com/l/_vmsXYmKCQcCS
https://dl.doubtnut.com/l/_Ux8g6dWERJg0


1. The dissociation of CaCO3 is suppressed at high pressure

Watch Video Solution

2. More of SO3 decompose at loe temperature.

Watch Video Solution

3. Addition of inert gas to system at equilibrium changes only Kp not Kc.

Watch Video Solution

4. The melting of ice in water decreases with increase in pressure.

Watch Video Solution

5. The evaporation of liquid with increase in pressure.

https://dl.doubtnut.com/l/_dbcHHtyohfIi
https://dl.doubtnut.com/l/_4zUcGXdluUzH
https://dl.doubtnut.com/l/_1e8ZZdYZOeoC
https://dl.doubtnut.com/l/_zRbe48fHSvRF
https://dl.doubtnut.com/l/_K2A65PNb4D22


Watch Video Solution

6. If equilibrium constant for the reaction 

A2 + B2 ⇔ 2AB is k, then for the backward reaction AB ⇔ 1/2A2 + 1/2B2

the equilibrium constant k' is 1/K.

Watch Video Solution

7. Kp is equal to Kc if Δn is positive.

Watch Video Solution

8. The value Kc of a reaction has a higher value at higher temperature.

The reaction is axothermic in nature.

Watch Video Solution

https://dl.doubtnut.com/l/_K2A65PNb4D22
https://dl.doubtnut.com/l/_55g6q1c7bqbK
https://dl.doubtnut.com/l/_LxcQIl6o8lY3
https://dl.doubtnut.com/l/_mEVYUw41KpqE


9. The reaction having higher value of equilibrium constant is faster than

the reaction having lower value of equilibrium constant.

Watch Video Solution

10. Ammonium chloride dissociates as, 

NH4Cl(g) ⇔ NH3(g) + HCl(g)  

The vapour density becomes half the initial value when degree of

dissociation is 0.5.

Watch Video Solution

11. The low of mass action applicable to heterogenous equilibria.

Watch Video Solution

12. Equilibrium can be achieved only in open vessel.

https://dl.doubtnut.com/l/_d3cKAsglDi9c
https://dl.doubtnut.com/l/_YDh3VAKwURE7
https://dl.doubtnut.com/l/_pFeypTV5LXQF
https://dl.doubtnut.com/l/_by0JLVk1QoGJ


Watch Video Solution

13. The solubility of sodium hydroxide increases with increase of

temperature.

Watch Video Solution

14. The degree of dissociation of PCl5 decreases with increase in

pressure.

Watch Video Solution

15. High pressure and low temperature are favourable conditions for the

synthesis of ammonia.

Watch Video Solution

https://dl.doubtnut.com/l/_by0JLVk1QoGJ
https://dl.doubtnut.com/l/_Do3urCEcZAsZ
https://dl.doubtnut.com/l/_7KWplrfr8KW9
https://dl.doubtnut.com/l/_ihuBLHopStCN


16. An endothermic reaction proceeds faster in the forward reaction with

decrease in temperature.

Watch Video Solution

17. A catalyst increases the rate of forward reaction and decrease the rate

of backwark reaction.

Watch Video Solution

18. The value of K does not depends upon pressure.

Watch Video Solution

19. For any reaction, greater the value of equilibrium constant greater is

the extent of reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_j8x823ezuDry
https://dl.doubtnut.com/l/_Y721c71piAt4
https://dl.doubtnut.com/l/_5cEoqnAlaDwB
https://dl.doubtnut.com/l/_cUrc3XPpG0Bb


20. Solid ⇔  liquid equilibrium can be achieved only at melting point of

the substance.

Watch Video Solution

21. Addition of an inert gas at constant volume to the equilibrium mixture

does not a�ect the position of equilibrium.

Watch Video Solution

22. For a reversible system at a constant temperature, the value of Kc

increases if the concentrations are changed at equilibrium.

Watch Video Solution

23. The equilibrium constant is 10 at 100K. Hence, ΔG will be negative.

https://dl.doubtnut.com/l/_cUrc3XPpG0Bb
https://dl.doubtnut.com/l/_PjZY4ZxcvLVS
https://dl.doubtnut.com/l/_jqC5EVkyTnNX
https://dl.doubtnut.com/l/_lln1cJLDj8WE
https://dl.doubtnut.com/l/_AIPAazzN8VpY


Watch Video Solution

24. Unit of Kp is (atm) Δn

Watch Video Solution

25. The value of equilibrium constant is independent of the speed with

which the equilibirum is attained.

Watch Video Solution

26. In Haber's process, once the equilibrium is established, addition of

nitrogen decreases the yield of ammonia.

Watch Video Solution

27. When the equilibrium is attained, the concentration of each of the

reactants and products becomes equal.

https://dl.doubtnut.com/l/_AIPAazzN8VpY
https://dl.doubtnut.com/l/_BlC9C3W1gkyg
https://dl.doubtnut.com/l/_7jq2pOkqIR3u
https://dl.doubtnut.com/l/_lan1Lnq5xl13
https://dl.doubtnut.com/l/_ZFoa8RbNMhi0


Archives (Multiple Correct)

Watch Video Solution

28. The equilibrium state can be attained from both sides of the chemical

reaction.

Watch Video Solution

29. A reaction continues even after the attainment of equilibrium.

Watch Video Solution

30. The equilibrium can be attained at a faster rate if one of the products

is allowed to escape from the reaction mixture.

Watch Video Solution

https://dl.doubtnut.com/l/_ZFoa8RbNMhi0
https://dl.doubtnut.com/l/_CSypxUQhNTv2
https://dl.doubtnut.com/l/_I9ZOmkcd7TtT
https://dl.doubtnut.com/l/_NlYznzagpWy8
https://dl.doubtnut.com/l/_GVHOdi9irlW4


1. For the gas phase reaction 

C2H4 + H2 ⇔ C2H6(ΔH = - 32.7kcal)  

carried out in a vessel, the equilibrium concentration of C2H4 can be

increased by

A. Increasing the temperature

B. Decreasing the temperature

C. Removing some H2

D. Adding some C2H6

Answer: A::C::D

Watch Video Solution

2. When NaNO3 is heated in a closed vessel, oxygen is liberated and 

NaNO3 is left behind. At equilibrium,

A. Addition of NaNO2 favours reverse reaction.

https://dl.doubtnut.com/l/_GVHOdi9irlW4
https://dl.doubtnut.com/l/_NooGtdbSNISR


B. Addition of NaNO3 fovours forward reaction

C. Increasing the temperature favours forward reaction.

D. Increasing the pressure favours reverse reaction.

Answer: C::D

Watch Video Solution

3. The equilibrium SO2Cl2(g) ⇔ SO2(g) + Cl2(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. The concentrations of SO2, Cl2 and SO2Cl2 change.

B. More chlorine is formed.

C. The concentration of SO2 is reduced.

D. All are incorrect.

Answer: D

https://dl.doubtnut.com/l/_NooGtdbSNISR
https://dl.doubtnut.com/l/_BqqzwRXnXXV5


Watch Video Solution

4. For the reaction 

PCl5(g) ⇔ PCl3(g) + Cl _ (2)(g)  

The forward reaction at constant temperature is favoured by

A. Introducing an inert gas at constant volume.

B. Introducing chlorine gas at constant volume,

C. Introducing an inert gas at constant pressure

D. Increasing the volume of the container.

Answer: C::D

Watch Video Solution

5. For the reaction 

CO(g) + H2O(g) ⇔ CO2(g) + H2(g)  

https://dl.doubtnut.com/l/_BqqzwRXnXXV5
https://dl.doubtnut.com/l/_QpcucR2Jo2DP
https://dl.doubtnut.com/l/_BQorST7cX1ZC


at a given temperature, the equilibrium amount of CO2(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 of CO(g)

Answer: D

Watch Video Solution

6. The equilibrium 2CuI ⇔ Cu + CuII 

In aqueous medium at 25 ∘C shifts towards the left in the presence of

A. NO ɵ

3

B. Cl ɵ

C. SCN ɵ

https://dl.doubtnut.com/l/_BQorST7cX1ZC
https://dl.doubtnut.com/l/_7jPCYFaxnT5y


Archives (Single Correct)

D. CN ɵ

Answer: B::C::D

Watch Video Solution

1. For the reaction 

H2(g) + I2(g) ⇔ 2HI(g)  

The equilibrium constant Kp changes with

A. Total pressure

B. Catalyst

C. The amounts of H2 and I2 present

D. Temperature

Answer: D

W t h Vid S l ti

https://dl.doubtnut.com/l/_7jPCYFaxnT5y
https://dl.doubtnut.com/l/_QE2vinv0SKCW


Watch Video Solution

2. Pure ammonia is placed in a vessel at a temperature where its

dissociation constant (α) is appreciable. At equilibrium,

A. Kp does not change signi�cantly with pressure

B. α does not change with pressure

C. The concentration of NH3 does not change with pressure.

D. The concentration of hydrogen is less than that of nitrogen.

Answer: A

Watch Video Solution

3. An example of a reversible reaction is

A. Pb NO3 2
(aq) + 2NaI(aq) → PbI2(s) + 2NaNO3(aq)

B. AgNO(3)(aq) + HCl(aq) → AgCl(s) + HNO3(aq)

( )

https://dl.doubtnut.com/l/_QE2vinv0SKCW
https://dl.doubtnut.com/l/_tPwYvRZ5GFzG
https://dl.doubtnut.com/l/_JDbsVxj4LXRQ


C. 2Na(s) + H2O(l) → 2NaOH(aq) + H2(g)

D. KNO3(aq) + NaCl(aq) → Kcl(aq) + NaNO3(aq)

Answer: D

Watch Video Solution

4. One mole of N20O4 (g )  at 300K is kept in a closed container under one

atmosphere. It is heated to 600K when 20% of N2O4(g) is converted to 

NO2(g)  

N2O4 ⇔ 2NO2(g) Hence resultant pressure is :

A. 1.2 atm

B. 2.4 atm

C. 2.0 atm

D. 1.0 atm

Answer: B

W h Vid S l i

https://dl.doubtnut.com/l/_JDbsVxj4LXRQ
https://dl.doubtnut.com/l/_YseDz6Bllv8J


Watch Video Solution

5. For the chemical reaction, 

3x(g) + Y(g) ⇔ X3Y(g)  

the amount of X3Y at equilibrium is a�ected by

A. Temperature and pressure

B. Temperature only

C. Pressure only

D. Temperature, pressure, and catalyst

Answer: A

Watch Video Solution

6. For the reversible reaction 

N2(g) + 3H2(g) ⇔ 2NH3(g)  

at 500 ∘C, the value of Kp is 1.44 × 10 - 5 when the partial pressure is

https://dl.doubtnut.com/l/_YseDz6Bllv8J
https://dl.doubtnut.com/l/_Cf5nMNUYFqeZ
https://dl.doubtnut.com/l/_c4vB6jqB2YbX


measured in atmophere. The corresponding value of Kc with

concentration in mol L - 1 is

A. 
1.44 × 10 - 5

(0.082 × 500) - 2

B. 
1.44 × 10 - 5

(8.314 × 773) - 2

C. 
1.44 × 10 - 5

(0.082 × 773)2

D. 
1.44 × 10 - 5

(0.082 × 773) - 2

Answer: D

Watch Video Solution

7. When two reactants A and B are mixed to give producys C and D, the

reaction quotient (Q) at the initial stages of the reaction

A. Is zero

B. Decreases with time

C. Is independent of time

https://dl.doubtnut.com/l/_c4vB6jqB2YbX
https://dl.doubtnut.com/l/_B8BdA9gwPmQz


D. Increases with time

Answer: D

Watch Video Solution

8. At constant temperature, the equilibrium constant Kp  for the

decomposition reaction 

N2O4 ⇔ 2NO2  

is expressed by Kp = 4x2p / 1 - x2 , where p=pressure x= extent of

decomposition. Which of the following statements is true?

A. Kp increases with increase in p.

B. Kp increases with increase in x.

C. Kp increases with decrease in x.

D. Kp remains constant with change in p and x

Answer: D

W t h Vid S l ti

( )

( )

https://dl.doubtnut.com/l/_B8BdA9gwPmQz
https://dl.doubtnut.com/l/_jscTrDCEAlKm


Archives (Fill In The Blanks)

Watch Video Solution

9. Consider the following equilibrium in a closed container 

N2O4(g) ⇔ 2NO2(g)  

At a �xed temperature, the volume of the reaction container is halved.

For this change, which of the following statement holds true regarding

the equilibrium constant Kp  and the degree of di�ociation (α)?

A. Neither Kp nor α changes

B. Both Kp and α change

C. Kp changes but α does not change

D. Kp does not change but α changes

Answer: D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_jscTrDCEAlKm
https://dl.doubtnut.com/l/_iAqDh1lwPikG
https://dl.doubtnut.com/l/_PVys9oYbjXMU


Archives (True/False)

1. For a given reversible reaction at a �xed temperature, equilibrium

constants Kp and Kc are related by ………

Watch Video Solution

2. A 10-fold increase in pressure on the reaction 

N2(g) + 3H2(g) ⇔ 2NH3(g)  

at equilibrium results in …….. in Kp.

Watch Video Solution

3. For a gaseous reaction 2B → A, the equilibrium constant Kp is ……… to /

than Kc.

Watch Video Solution

https://dl.doubtnut.com/l/_PVys9oYbjXMU
https://dl.doubtnut.com/l/_IBPs97W6YC4D
https://dl.doubtnut.com/l/_Gf7IdjQHqkB0


1. When a liquid and its vapour are at equilibrium and the pressure is

suddenly decreased, cooling occurs.

Watch Video Solution

2. If the equilibrium constant for the reaction 

A2 + B2 ⇔ 2AB  

is K, then the backward reaction, 

AB ⇔
1
2
A2 +

1
2
B2  

the equilibrium constant is 1/K.

Watch Video Solution

3. Catalyst makes a reaction more exothermic.

Watch Video Solution

https://dl.doubtnut.com/l/_JO13ePmVlx6p
https://dl.doubtnut.com/l/_RGryGYsgrv8F
https://dl.doubtnut.com/l/_htRRpfUeELuu


Archives (Subjective)

4. The rate of an exothermic reaction increases with increasing

temperature.

Watch Video Solution

1. 1 mol of nitrogen is mixed with 3 mol of hydrogen in a 4L container. If 

0.25 %  of nitrogen is converted to ammonia by the following reaction  

N2(g) + 3H2(g) ⇔ 2NH3(g)  

then calculate the equilibrium constant Kc in concentration units. What

will be the value of Kc for the following equilibrium?  

1
2
N2(g) +

3
2
H2(g) ⇔ NH3(g)

Watch Video Solution

https://dl.doubtnut.com/l/_FeWVuTqV5mfl
https://dl.doubtnut.com/l/_xHblG6jnFCLu


2. 1mol of N2 and 3 mol of PCl5 are placed in a 100L vessel heated to 

227 ∘C. The equilibrium pressure is 2.05 atm. Assuming ideal behaviour,

calculate the degree of dissociation for PCl5 and Kp for the reaction.  

PCl5(g) ⇔ PCl3(g) + Cl2(g)

Watch Video Solution

3. The equilibrium constant of the reaction 

A2(g) + B2(g) ⇔ 2AB(g)  

at 100 ∘C is 50. If a 1 - L �ask containing 1 mol of A2 is connected to a 2L

�ask containing 2 mol of B2, how many moles of AB will be formed at

373K?

Watch Video Solution

4. At a certain temperature, equilibrium constant Kc  is 16 for the

reaction: 

SO2(g) + NO2(g) ⇔ SO3(g) + NO(g)  

( )

https://dl.doubtnut.com/l/_NIInh4L9on0Y
https://dl.doubtnut.com/l/_AMgZZghZFj3Q
https://dl.doubtnut.com/l/_bYO02bew2dAz


If we take 1 mol of each of the four gases in a 1 - L container, what would

be the equilibrium concentrations of NO and NO2?

Watch Video Solution

5. N2O4 is 25 %  dissociated at 37 ∘C and 1atm. Calculate (i) Kp and (ii) the

percentage dissociation at 0.1 atm and 37 ∘C.

Watch Video Solution

6. For the reaction 

CO(g) + 2H2(g) ⇔ CH3OH(g)  

hydrogen gas is introduced into a 5 - L �ask at 327 ∘C containing 0.2 mol

of CO(g) and a catalyst, untill the pressure is 4.92 atm. At this point, 0.1

mol of CH3OH(g) is formed. Calculate the equilibrium constant Kp and Kc

.

Watch Video Solution

https://dl.doubtnut.com/l/_bYO02bew2dAz
https://dl.doubtnut.com/l/_zoThqahhuMqJ
https://dl.doubtnut.com/l/_18a7ytQeiSah
https://dl.doubtnut.com/l/_kZoe5dNgngzG


7. When 0.15 mol of CO taken in a 2.5L �ask is maintained at 750K along

with a catalyst, the following reaction takes place 

CO(g) + 2H2(g) ⇔ CH3OH(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. Kp and Kc  

b. The �nal pressure, if the same amount of CO and H2 as before are

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

Watch Video Solution

8. The progress of the reaction A ⇔ nB with time is persented in the

�gure given below: 

https://dl.doubtnut.com/l/_kZoe5dNgngzG
https://dl.doubtnut.com/l/_aptkqvlQLfj9


  

Determine 

a. The value of n. 

b. The equilibrium constant K. 

c. The initial rate of concentration of A.

Watch Video Solution

9. The degree of dissociation is 0.4 at 400K and 1.0 atm for the gaseous

reaction 

PCl5 ⇔ PCl3 + Cl2  

assuming ideal behaviour of all gases, calculate the density of equilibrium

https://dl.doubtnut.com/l/_aptkqvlQLfj9
https://dl.doubtnut.com/l/_Wd1aqIPmom64


mixture at 400K and 1.0 atm (relative atomic mass of P is 31.0 and of Cl is 

35.5).

Watch Video Solution

10. When 3.06g of solid NH4HS is intoduced into a 2 - L evacuated �ask at

27 ∘C, 30 %  of the solid decomposes into gaseous ammonia and

hydrogen sulphide. 

a. Calculate Kc and Kp for the reaction at 27 ∘C.  

b. What would happen to the equilibrium when more solid NH4HS is

introduced into the �ask?

Watch Video Solution

11. In the reaction equilibrium 

N2O4 ⇔ 2NO2(g)  

When 5 mol of each is taken and the temperature is kept at 298K, the

total pressure was found to be 20 bar. 

https://dl.doubtnut.com/l/_Wd1aqIPmom64
https://dl.doubtnut.com/l/_MIAL6nz2aaWn
https://dl.doubtnut.com/l/_z9STjSSW1ri5


Given : ΔfG
ɵ

n2O4
= 100kJ, ΔfG

ɵ

NO2
= 50KJ  

a. Find ΔG of the reaction at 298K.  

b. Find the direction of the reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_z9STjSSW1ri5

