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CHEMICAL EQUILIBRIUM

Illustrations

1. For the following reversible reaction, `N_2 + 3H_2 represent the

dynamic equilibrium graphically.

View Text Solution

2. For the reactions, 

 +   

and   

N2 3H2 → 2NH3

N2 + H2 → NH3
1

2

3

2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_NngMsjnvaL3Y
https://dl.doubtnut.com/l/_EL4Xs1bAqnBV


write down the expression for equilibrium constant  and . How is 

 related to ?

View Text Solution

K1 K2

K1 K2

3. An equilibrium system for the reaction between hydrogen and iodine

to give hydrogen iodide at 670 K in a 5 litre �ask contains 0.4 mole of

hydrogen, 0.4 mole of iodine and 2.4 moles of hydrogen iodide. Calculate

the equilibrium constant.

View Text Solution

4. In the following gaseous phase equilibrium in 5 L �ask at constant

temperature, number of moles of  and  are equal. Calculate

number of moles of  at equilibrium.  

View Text Solution

SO2 SO3

O2

2SO2 + O2 → 2SO3, Kc = 5

https://dl.doubtnut.com/l/_EL4Xs1bAqnBV
https://dl.doubtnut.com/l/_nsgWQ57vIYY3
https://dl.doubtnut.com/l/_Xawka29xY7zw
https://dl.doubtnut.com/l/_DvZzJT5b71i3


5. For a reaction , heat of reaction is , energy of

reactant X is 167.36 kJ and energy of activation is 209.20 kJ. Calculate (i)

threshold energy (ii) energy of product Y and (iii) energy of activation for

the reverse reaction .

View Text Solution

X → Y +83.68kJ

(Y → X)

6. Classify the following reactions as endothermic or exothermic. 

(1)   

(2)  

(3)   

(4)   

Note : Enthalpy of element is taken as zero

View Text Solution

N2 ( g ) + O2 ( g ) + 180.5kJ → 2NO ( g )

4NH3 ( g ) + 5O2 ( g ) − 905.6kJ → 4NO ( g ) + 6H2O ( g )

N2O4(H ∘ = 9.16kJmol− 1) → 2NO2(H ∘ = 33.2kJmol− 1)

N2 ( g ) + 3H2 ( g ) → 2NH3 ( g ) (H ∘
NH3

= − 46.1kJmol− 1)

(H ∘
N2

= 0), (H ∘
H2

= 0)

7. Consider the following reversible reaction at equilibrium 

`2H_(2)O_((g)) What conditions will lead to maximum decomposition of

https://dl.doubtnut.com/l/_DvZzJT5b71i3
https://dl.doubtnut.com/l/_3Gu81QDHCIvJ
https://dl.doubtnut.com/l/_8eWid7hFthGW


?

View Text Solution

H2O ( g )

8. For the water-gas shift reaction : 

`CO_(g)) + H_(2)O_((g)) does the amount of  in an equilibrium mixture

increase or decrease when the temperature is increased? How does K

change when the temperature is decreased?

View Text Solution

H2

9. Does the number of moles of reaction products increase, decrease or

remain the same when each of the following equilibria is subjected to a

decrease  in pressure (by increasing  volume)? 

(a) `2CO_((g)) (b) `N_2O_(4(g)) (c) `CaO_((s)) + CO_(2(g)) (d) `3Fe_((s)) +

4H_2O_((g))

View Text Solution

( ⏐↓ ) ( ↑⏐ )

https://dl.doubtnut.com/l/_8eWid7hFthGW
https://dl.doubtnut.com/l/_Dt0a5sOIC1QX
https://dl.doubtnut.com/l/_geVZvJS4ETX3
https://dl.doubtnut.com/l/_YAPvJQmKDAgZ


Solved Examples

10. For the water gas reaction, 

 the standard Gibbs energy for the

reaction at 1000 K is . Calculate its equilibrium constant.

View Text Solution

C ( s ) + H2O ( g ) → CO ( g ) + H2 ( g )

−8.1kJmol− 1

1. For the following chemical equation, write expression for equilibrium

constants  and `K_p 2NO_2 Also write their proper units.

View Text Solution

Kc

2. Calculate the equilibrium concentration ratio of C to A, if 2.0 mol each

of A and B were allowed to come to equilibrium at 300 K.

View Text Solution

https://dl.doubtnut.com/l/_YAPvJQmKDAgZ
https://dl.doubtnut.com/l/_MLjAuGZHdUVm
https://dl.doubtnut.com/l/_4iMIyvYxDENL
https://dl.doubtnut.com/l/_PqlcvdWwI3I6


3. In the industrial synthesis of hydrogen, mixtures of CO and  are

enriched in  by allowing the  to reacts with steam. The chemical

equation for this so called water - gas shift reaction is 

`CO_((g)) + H_2O_((g)) If at

Calculate .

View Text Solution

H2

H2 CO

200∘C, pCO2 = 0.2atm, pH2 = 0.1atm, pCO = 2atm, pH2O = 0.01atm.

Kc

4. Classify the following reactions according to their extent of taking

place. 

(a) `2H_2 + O_2 (b) `2H_2O (c) `H_2 + I_2 (d) `N_2O_4

View Text Solution

5. At  for the reaction,  

`N_2O_(4(g))

View Text Solution

46∘C, Kp

https://dl.doubtnut.com/l/_PqlcvdWwI3I6
https://dl.doubtnut.com/l/_ac1YS6lFD0Ry
https://dl.doubtnut.com/l/_VFVS1z8jpAuY


6. 0.15 mole of  taken in 2.5 L �ask is maintained at 750 K along with a

catalyst so that the following reaction can take place. 

`CO_((g)) + 2H_(2(g)) Hydrogen is introduced until the total pressure of

the system is 8.5 atm at equilibrium and 0.08 mole of methanol is

formed. Calculate  for the above equilibrium.

View Text Solution

CO

Kc

7. The equilibrium constant for the reaction :`2SO_(2(g)) + O_(2(g)) Find

the value of  for each of the following reactions at the same

temperature : 

(i) `SO_(2(g)) + 1/2 O_(2(g)) (ii) `SO_(3(g)) (iii) `3SO_(2(g)) + O_(2(g))

View Text Solution

Kp

8. A mixture of  and  with molar is concentrations 

 at and 

H2, N2 NH3

5.0 × 10− 3molL− 1, 4.0 × 10− 3molL− 1 2.0x10− 3molL− 1

https://dl.doubtnut.com/l/_VFVS1z8jpAuY
https://dl.doubtnut.com/l/_dculXr5PCQ4X
https://dl.doubtnut.com/l/_wuVytHvMGFIk
https://dl.doubtnut.com/l/_0pl6doPCkrRC


respectively was prepared and heated to 500 K. The value of  for the

reaction : 

`3H_(2(g)) + N_(2(g))

View Text Solution

Kc

9. The degree of dissociation of  at a certain temperature and

under atmospheric pressure is 0.2. Calculate the pressure at which it will

be half dissociated at the same temperature.

View Text Solution

PCl5

10. Calculate  and the equilibrium constant for the formation of 

 from and  at `298 K NO_((g)) + 1/2 O_(2(g)) Where 

  

  

View Text Solution

ΔG∘

NO2 NO O2

ΔfG
∘ (NO2) = 52.0kJmol− 1

ΔfG
∘ (NO) = 87.0kJmol− 1

ΔfG
∘ (O2) = 0kJmol− 1

https://dl.doubtnut.com/l/_0pl6doPCkrRC
https://dl.doubtnut.com/l/_Iwt1ae2YZ1ji
https://dl.doubtnut.com/l/_7kkYtVW1Czkc


Exercise Multiple Choice Questions

1. For a reaction in the equilibrium state, the rate constants for the

forward and backward reactions are  and 

respectively. What is the value of the equilibrium constant?

A. 2.92

B. 3.84

C. 3.05

D. 

Answer: A

View Text Solution

2.38 × 104 8.15 × 10− 5

10− 3

2. The equilibrium constant for the reaction, `N_(2(g)) + O_(2(g))

https://dl.doubtnut.com/l/_7kkYtVW1Czkc
https://dl.doubtnut.com/l/_tFoC2E2sEJrw
https://dl.doubtnut.com/l/_J7m4PHxaHs66


A. 

B. 

C. 

D. the data is insu�cient.

Answer: B

View Text Solution

40 × 10− 4

4 × 10− 4

4 × 10− 3

3. A quantity of  was heated in a  vessel at . At

equilibrium, the vessel contains 0.1 mole of  and 0.2 mole of .The

equilibrium constant for the reaction is

A. 

B. 

C. 

D. 

PCl5 10dm3 250∘C

PCl5 Cl2

0.05

0.02

0.03

0.04

https://dl.doubtnut.com/l/_J7m4PHxaHs66
https://dl.doubtnut.com/l/_fqRaVuTDXLLA


Answer: D

View Text Solution

4. Nitric oxide reacts with bromine and gives nitrosyl bromide as per

reaction given below: 

`2NO_((g)) + Br_(2(g)) When 0.087 mol of  and 0.0437 mol of  are

mixed in a closed container at constant temperature, 0.0518 mol of

 is obtained at equilibrium. The equilibrium amount of nitric oxide

and bromine are respectively

A. 0.0352 mol, 0.0352 mol

B. 0.0718 mol, 0.0178 mol

C. 0.0352 mol, 0.0178 mol

D. 0.0718 mol, 0.0352 mol

Answer: C

View Text Solution

NO Br2

NOBr

https://dl.doubtnut.com/l/_fqRaVuTDXLLA
https://dl.doubtnut.com/l/_jAGW3iHzJELr


5. Sulphide ion in alkaline solution reacts with solid sulphur to form

polysulphide ions having formula  and so on. The

equilibrium constant for the formation of  is 12 and for the

formation of  is 136, both from S and . What is the equilibrium

constant for the formation of . from  and ?

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

S2 −
2 , S2 −

3 , S2 −
4

S2 −
2

S2 −
3 S2 −

S2 −
3 S2 −

2 S

12

11

−0.094

16

6. For the reaction, `2NO_(2(g))  kJ/mol K  

When  and  are compared at  it is found that

R = 0.0831

Kp Kc 184∘C

https://dl.doubtnut.com/l/_jAGW3iHzJELr
https://dl.doubtnut.com/l/_WRvFV8gvGUnE
https://dl.doubtnut.com/l/_5CnqmK76x0rG


A.  is greater than 

B.  is less than 

C. 

D. whether  is greater than, less than or equal to  depends upon

the total gas pressure.

Answer: A

View Text Solution

Kp Kc

Kp Kc

Kp = Kc

Kp Kc

7. At constant temperature, the equilibrium constant  for the

decomposition reaction, 

`N_2O_(4(g)) , where P= pressure, x = extent

of decomposition. Which one of the following statements is true?

A.  increases with increase of P.

B.  increases with increase of x.

C.  increases with decrease of x.

(Kp)

Kp = (4x2 + P) /(1 − x2)

Kp

Kp

Kp

https://dl.doubtnut.com/l/_5CnqmK76x0rG
https://dl.doubtnut.com/l/_ARCbuWGYKd9M


D.  remains constant with change in P and x.

Answer: D

View Text Solution

Kp

8. Favourable conditions for manufacture of ammonia by the reaction, 

`N_2 + 3H_2

A. low temperature and low pressure

B. low temperature and high pressure

C. high temperature and low pressure

D. high temperature and high pressure.

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_ARCbuWGYKd9M
https://dl.doubtnut.com/l/_3SQbvUueIAaU


9. The reaction quotient (Q) at equilibrium is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

= 1

= K

> K

< K

10. For the reaction `a + b

A. 

B. 

C. 

D. 

2

9

4

3

https://dl.doubtnut.com/l/_MM232dPjFvby
https://dl.doubtnut.com/l/_kTKoTgx1pwHR


Answer: C

View Text Solution

11.  for  is  at . If a container contains , , , 

  of , ,  and  respectively at , the reaction shell

proceed:

A. proceed from left to right

B. proceed from right to left

C. be at equilibrium

D. none of the above.

Answer: A

Watch Video Solution

Kc A + B ⇔ C + D 10 25∘C 1 2 3

4 mol/litre A B C D 25∘C

https://dl.doubtnut.com/l/_kTKoTgx1pwHR
https://dl.doubtnut.com/l/_JD3zntg3JkEN


12. At equilibrium, the amount of HI in a 3 litre vessel was 12.8 g. Its

equilibrium concentration is

A. 4.267 M

B. 0.033 M

C. 0.1 M

D. 0.2 M

Answer: B

Watch Video Solution

13. Which one is correct representation for 

`2SO_3

A. 

B. 

Kp =
(pSO2)

2
(pO2)

(pSO3
)2

Kc =
[SO2]

2
[O2]

[SO3]2

https://dl.doubtnut.com/l/_QKUJ6pTXDoJ1
https://dl.doubtnut.com/l/_pYDfLtrN1YcH


C. 

D. All of the above

Answer: D

View Text Solution

Kp = × [ ]
(mole ofSO2)

2
× (mole ofO2)

(mole ofSO3)
2

p

total mole at equilibrium

14. If  and  are the respective equilibrium constants for the two

reactions, 

  

  

The equilibrium constant for the reaction, 

 is

A. 

B. 

C. 

K1 K2

XeF6 ( g ) + H2O ( g ) → XeOF4 ( g ) + 2HF ( g )

XeO4 ( g ) + XeF6 ( g ) → XeOF4 ( g ) + XeO3F2 ( g )

XeO4 ( g ) + 2HF ( g ) → XeO3F2 ( g ) + H2O ( g )

K1 /K2

K1K2

K2 /K1

https://dl.doubtnut.com/l/_pYDfLtrN1YcH
https://dl.doubtnut.com/l/_ygyBaMnLvKzL


D. 

Answer: C

View Text Solution

K1K
2
2

15. Which one is reversible process?

A. Melting of ice at 

B. Mixing of two gases by di�usion

C. Evaporation of water at  and 1 atm pressure

D. None of the above

Answer: C

Watch Video Solution

10∘C

100∘C

https://dl.doubtnut.com/l/_ygyBaMnLvKzL
https://dl.doubtnut.com/l/_SXYUgJSJmRyY


16. The equilibrium constant of the reaction,  is 50. If the

volume of the container is reduced to half of its original value, the value

of equilibrium constant will be

A. 25

B. 50

C. 75

D. 100

Answer: B

Watch Video Solution

H2 + I2 ⇔ 2HI

17. In an-aqueous solution of volume 500 ml , when the reaction of

 reached equilibrium , the  was x

M. when 500 ml of water if further a added at the equilibrium 

will be

2Ag+ + Cu ⇔ Cu2 + + 2Ag [Cu2 + ]

[Cu2 + ]

https://dl.doubtnut.com/l/_hYWchPzCr7Fn
https://dl.doubtnut.com/l/_mdr82JWoPxBx


A. 

B. 

C. between  and 

D. less than 

Answer: D

Watch Video Solution

2xM

xM

xM M
x

2

M
x

2

18. Which of the following relative value of  (rate constant of forward

reaction) and  (rate constant of backward reaction) results in an

equilibrium mixture that contain large amount of reactants and small

amounts of products?

A. 

B. 

C. 

D. 

kf

kb

kf > kb

kb = kf

kf < kb

kb > > > kf

https://dl.doubtnut.com/l/_mdr82JWoPxBx
https://dl.doubtnut.com/l/_GCNgWJYQBGZc


Answer: C

Watch Video Solution

19. The degree of dissociation of , at

temperature T and total pressure P is . Which of the following

expressions is correct for the equilibrium constant of this reaction at

this temperature and pressure?

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

N2O4, N2O4 ( g ) → 2NO2 ( g )

α

2α/(1 − α2)

α2P /(1 − α)

4α2 /(1 − α2)

4α2P /(1 − α2)

https://dl.doubtnut.com/l/_GCNgWJYQBGZc
https://dl.doubtnut.com/l/_pdCJY6xsiB0D


20. Equilibrium constant for the reaction, 

 is 81. If the velocity constant of

the forward reaction is , what is the velocity constant (in 

) for the backward reaction?

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

H2O ( g ) + CO ( g ) → H2 ( g ) + CO2 ( g )

162Lmol− 1s− 1

Lmol− 1s− 1

13122

2

261

243

21. 5 moles of  are heated in a closed vessel of 5 litre capacity. At

equilibrium  of  is found to be dissociated. What is the value

of  ?

PCl5

40 % PCl5

Kc

https://dl.doubtnut.com/l/_qqDo0BAaK7Y7
https://dl.doubtnut.com/l/_T53m90nmy04f


A. 0.266 M

B. 0.133 M

C. 2.5 M

D. 0.20 M

Answer: A

Watch Video Solution

22. For the reaction, 

  

at a given temperature, the equilibrium amount of  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 ) + H2O ( g ) ⇔ CO2 ( g ) + H2 ( g )

CO2 ( g )

COg

https://dl.doubtnut.com/l/_T53m90nmy04f
https://dl.doubtnut.com/l/_7LcVeU0YN4GV


Answer: D

Watch Video Solution

23. What is the equilibrium expression for the reaction

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

P4(s) + 502(g) ⇔ P4O10(s)

Kc =
[P4O10]

[P4][O2]5

Kc =
1

[O2]5

Kc = [O2]5

Kc =
[P4O10]

5[P4][O2]

24. When an inert gas is introduced into the system ,

the degree of dissociation of HI gets'

2HI → H2 + I2

https://dl.doubtnut.com/l/_7LcVeU0YN4GV
https://dl.doubtnut.com/l/_JAiOZEc7YzSA
https://dl.doubtnut.com/l/_T3QgGgE5JZOo


A. suppressed

B. unchanged

C. increased

D. doubled.

Answer: B

View Text Solution

25. Consider the reaction . The equilibrium constants for

the reaction at 500 K and 600 K are  and 

respectively. The above reaction will be

A. fast

B. slow

C. endothermic

D. exothermic.

A2 ( g ) → 2A ( g )

2 × 10− 70 3.1 × 10− 5

https://dl.doubtnut.com/l/_T3QgGgE5JZOo
https://dl.doubtnut.com/l/_vLiMPhnsiB3U


Answer: C

View Text Solution

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

A. the reactants are completely transformed into the products

B. product formation is minimum

C. equal amounts of reactants and products are present

D. the rates of forward and backward reactions are equal.

Answer: D

View Text Solution

27. The active mass of a solid

A. is always zero

https://dl.doubtnut.com/l/_vLiMPhnsiB3U
https://dl.doubtnut.com/l/_fj0DZSz0BtIL
https://dl.doubtnut.com/l/_pp6eOBsN8Yvk


B. is always in�nity

C. is always one

D. would depend on the nature of the solid.

Answer: C

View Text Solution

28. A reaction �ask contained 0.01 mole of  and 0.01 mole of  to

attain equilibrium at 700 K. 

  

Evolved  gas when passed through excess of  solution gives

0.005 moles of CuS precipitate. What is the  for the given reaction?

A. 

B. 

C. 

D. 

As2S3 H2

As2S3 ( g ) → 2As ( s ) + 3H2S ( g )

H2S CuSO4

Kp

0.05

(0.005)3

1

2

https://dl.doubtnut.com/l/_pp6eOBsN8Yvk
https://dl.doubtnut.com/l/_E6TYN7egdYVO


Answer: C

View Text Solution

29. In a reversible chemical reaction having two reactants in equilibrium,

if the concentration of the reactants are doubled then the equilibrium

constant will :

A. also be doubled

B. be halved

C. become one fourth

D. remain the same.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_E6TYN7egdYVO
https://dl.doubtnut.com/l/_u3Gp2FRPtUFC


30. The equilibrium constant  and  for the reactions  and

, respectively are in the ratio of . If the degree of

dissociation of  and  be equal, then the ratio of total pressure at

these equilibrium is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Kp1 Kp2 X ⇔ 2Y

Z ⇔ P + Q 1: 9

X Z

1: 1

1: 3

1: 9

1: 36

31. The equilibrium constant for the following reaction

is K. The equilibrium constant of the reaction 

, will be

aA + bB → cC + dD

ncC + ndD → naA + nbB

https://dl.doubtnut.com/l/_pXGZz60zFkol
https://dl.doubtnut.com/l/_iDpgnewKFCvT


A. 

B. 

C. 

D. 

Answer: D

View Text Solution

Kn

n

K

n. K

1

Kn

32. At 550 K, the Kc for the following reaction is

 At equilibrium, it was observed that 

 . What is the value of at

equilibrium ?

A. 

B. 

C. 

D. 

104mol− 1L. X(g) + Y (g) → Z(g)

[X] = [Y ] = [Z]
1

2

1

2
[Z](in mol− 1L)

2 × 10− 4

10− 4

2 × 104

104

https://dl.doubtnut.com/l/_iDpgnewKFCvT
https://dl.doubtnut.com/l/_vxe8W2tsX30Z


Answer: A

Watch Video Solution

33. At constant temperature, mole number of which equation does not

change on increasing volume?

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

N2 ( g ) + O2 ( g ) ⇒ 2NO ( g )

2H2 ( g ) + O2 ( g ) ⇒ 2H2O ( g )

N2 ( g ) + 3H2 ( g ) ⇒ 2NH3 ( g )

2SO2 ( g ) + O2 ( g ) ⇒ SO3 ( g )

34. According to law of mass action, the rate of a reaction is directly

proportional to

https://dl.doubtnut.com/l/_vxe8W2tsX30Z
https://dl.doubtnut.com/l/_r8eh9mcNp9sV
https://dl.doubtnut.com/l/_B2fjwgJ93zoJ


A. molarities of the reactants

B. normalities of the reactants

C. molalities of the reactants

D. mole fractions of the reactants

Answer: A

View Text Solution

35. In which of the following reactions, the equilibrium constant will have

no units of concentration ?

A. 

B. 

C. 

D. In all the above reactions.

Answer: D

NO ( g ) ⇒ N2 ( g ) + O2 ( g )
1

2

1

2

H2 ( g ) + I2 ( g ) < ⇒ 2HI ( g )

CO ( g ) + H2O ( g ) < ⇒ CO2 ( g ) + H2 ( g )

https://dl.doubtnut.com/l/_B2fjwgJ93zoJ
https://dl.doubtnut.com/l/_m5XSozDu30yp


Watch Video Solution

36. In an exothermic reaction, a  rise in temperature will

A. decrease the value of equilibrium constant

B. double the value of 

C. not produce any change in 

D. produce some increase in 

Answer: A

Watch Video Solution

10∘

Kc

Kc

Kc

37. If pressure is increased on the equilibrium 

  

which of the following occurs?

A. More of the ice melts

Ice ⇔ Water

https://dl.doubtnut.com/l/_m5XSozDu30yp
https://dl.doubtnut.com/l/_V1V7zXojcLTC
https://dl.doubtnut.com/l/_zksLMIxFDajU


B. More of the ice is formed.

C. There is no change in the amounts of ice and water.

D. Some water gets vaporised

Answer: A

View Text Solution

38. In a chemical equilibrium, the rate constant for the backward reaction

is  and the equilibrium constant is  the rate constant for

the forward reaction is:

A. 

B. 

C. 

D. 

Answer: C

7.5 × 10− 4 1.5

5 × 10− 4

2 × 10− 3

1.125 × 10− 3

9.0 × 10− 4

https://dl.doubtnut.com/l/_zksLMIxFDajU
https://dl.doubtnut.com/l/_WmUI42itzB8L


Watch Video Solution

39. At , the equilibrium constant (K) for the reaction `H_(2(g)) +

I_(2(g))

A. reaction is in equilibrium

B. reaction will proceed in the forward direction

C. reaction will proceed in the backward direction

D. no reaction will take place.

Answer: B

View Text Solution

448∘C

40. In the given reaction 

`2X_((g)) + Y_((g)) which combination of pressure and temperature will

give the highest yield of Z at equilibrium?

https://dl.doubtnut.com/l/_WmUI42itzB8L
https://dl.doubtnut.com/l/_ihaHVfNoLEIR
https://dl.doubtnut.com/l/_gsxSesOIAIz2


A. 1000 atm and 

B. 500 atm and 

C. 500 atm and 

D. 1000 atm and 

Answer: A

View Text Solution

200∘C

500∘C

100∘C

500∘C

41. An endothermic reaction  has activation energy equal to 

 and heat of reaction is . The activation energy

of the reaction  is

A. 25 kcal

B. 45 kcal

C. 65 kcal

D. 30 kcal

A → B

40kcalmol − 1 15kcalmol − 1

B → A

https://dl.doubtnut.com/l/_gsxSesOIAIz2
https://dl.doubtnut.com/l/_F8kL0JnkgUkB


Answer: A

View Text Solution

42. Reversible reaction is studied graphically as shown in the given

�gure. 

`N_2O_4   

Select the correct statements 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

  

III.  when point D or F is reached.

A. I, II

[N2O4] = [NO2] = 0.1M.

Kc = Q

https://dl.doubtnut.com/l/_F8kL0JnkgUkB
https://dl.doubtnut.com/l/_1Xa6NxUJPJ4d


B. II, III

C. I, III

D. I, II, III

Answer: B

View Text Solution

43. For a reaction , which of the equilibrium concentration

correspond to  value for 0.01 moles of P and 0.1 moles of A at

equilibrium?

A. 

B. 

C. 

D. 

Answer: A

2A → P

Kc

0.04, 0.2

0.18, 0.3

0.08, 0.2

0.16, 0.8

https://dl.doubtnut.com/l/_1Xa6NxUJPJ4d
https://dl.doubtnut.com/l/_hBts9wKAPHd4


View Text Solution

44. In a reversible reaction, catalyst

A. increases the rate of the forward reaction

B. decreases the rate of the backward reaction

C. increases the rates of forward and backward reactions equally

D. alters the equilibrium constant of the reaction.

Answer: C

View Text Solution

45. The equilibrium constant K for the reaction, `HA + B

A. 

B. 

C. 

10− 3

10− 5

107

https://dl.doubtnut.com/l/_hBts9wKAPHd4
https://dl.doubtnut.com/l/_1UKRBsrxIC23
https://dl.doubtnut.com/l/_Bi6fcKcDDrwq


D. 

Answer: D

View Text Solution

103

46. In the equilibrium reaction, `A + B

A. The reaction is exothermic.

B. The reaction is endothermic.

C. The reaction has  of .

D. Both (a) and (c).

Answer: B

View Text Solution

ΔH 20kcalmol− 1

47. Which one of the following is homogeneous?

https://dl.doubtnut.com/l/_Bi6fcKcDDrwq
https://dl.doubtnut.com/l/_oUmVbiGDjkrP
https://dl.doubtnut.com/l/_AbGKqVNVtNrS


A. 

B. 

C. 

D. 

Answer: C

View Text Solution

H2O ( l ) < ⇒ H2O ( g )

H2O ( s ) < ⇒ H2O ( l )

N2 ( g ) + 3H2 ( g ) < ⇒ 2NH3 ( g )

CaCO3 ( s ) < ⇒ CaO ( s ) + CO2 ( g )

48. The value of log  for the reaction `N_(2(g)) + 3H_(2(g))

A. 4.3

B. 5.8

C. 6.5

D. 3.3

Answer: B

View Text Solution

Kp

https://dl.doubtnut.com/l/_AbGKqVNVtNrS
https://dl.doubtnut.com/l/_9R4nyGdnTjPa


49. What concentration of  be in equilibrium with 

 of at  for the reaction  

`FeO_((s)) + CO_((g))

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

CO2

2.5 × 10− 2mol litre− 1 CO 100∘C

1 × 10− 4

2.5 × 10− 2

5 × 10− 2

12.5 × 10− 2

50. The reaction  does not proceed to

completion because it is

A. exothermic

H2 ( g ) + I2 ( g ) → 2HI ( g )

https://dl.doubtnut.com/l/_9R4nyGdnTjPa
https://dl.doubtnut.com/l/_Eilcy1nqla7T
https://dl.doubtnut.com/l/_ZUdVzQQOZLt7


Exercise Match The Following

B. endothermic

C. reversible

D. HI formed is unstable.

Answer: C

View Text Solution

1. 

A. 

B. 

P − 1, Q − 4, R − 2, S − 1, 3

P − 1, 2, Q − 3, R − 1, 3S − 2

https://dl.doubtnut.com/l/_ZUdVzQQOZLt7
https://dl.doubtnut.com/l/_cr5sfMqIRPp3


C. 

D. 

Answer: D

View Text Solution

P − 3, 4, Q − 2, 4, R − 2, 4, S − 3

P − 1, 3, Q − 3, R − 2, S − 4

2. 

A. 

B. 

C. 

P − 1, 3, Q − 1, 4, R − 2, 3, S − 1, 3

P − 1, 4, Q − 1, 3, R − 2, 3, S − 4

P − 2, Q − 1, 4, R − 3, S − 1, 3

https://dl.doubtnut.com/l/_cr5sfMqIRPp3
https://dl.doubtnut.com/l/_ffSqqBQrlQhG


D. 

Answer: A

View Text Solution

P − 3, Q − 1, 2, R − 4, S − 2

3. 

A. 

B. 

C. 

D. 

Answer: C

i l i

P − 1, 3, Q − 2, R − 3, S − 4

P − 2, 3, Q − 4, R − 2, S − 3

P − 4, Q − 2, 3, R − 2, S − 1, 2

P − 3, Q − 1, 3, R − 4, S − 2

https://dl.doubtnut.com/l/_ffSqqBQrlQhG
https://dl.doubtnut.com/l/_Ex04YV8n8byN


View Text Solution

4. 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

P − 3, Q − 1, R − 2, S − 4

P − 3, Q − 2, R − 1, S − 4

P − 4, Q − 2, R − 3, S − 1

P − 2, Q − 3, R − 1, S − 4

https://dl.doubtnut.com/l/_Ex04YV8n8byN
https://dl.doubtnut.com/l/_432MlanxM873


Exercise Assertion Reason Type

5. 

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

P − 1, 2, Q − 3, R − 4, S − 2

P − 3, 4, Q − 1, 3, R − 2, S − 1, 3

P − 1, 3, Q − 2, 3, R − 1, S − 3, 4

P − 1, 4, Q − 1, 2, R − 2, S − 1

https://dl.doubtnut.com/l/_qMPKwJ7BswjB


1. Assertion : The equilibrium of the reaction `A_((g)) Reason : Change of

volume, changes the activation energy.

A. If both assertion and reason are true and is the correct explanation

of assertion.

B. If both assertion and reason are true but reason is not the correct

explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: C

View Text Solution

2. Assertion : Greater the value of  for a reaction lesser is the 

value. 

Reason :  value determines the spontaneity of the reactions.

Kp ΔG

ΔG

https://dl.doubtnut.com/l/_3RHyZ3kfC5XU
https://dl.doubtnut.com/l/_QS6SIeOA9NTR


A. If both assertion and reason are true and is the correct explanation

of assertion.

B. If both assertion and reason are true but reason is not the correct

explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: B

View Text Solution

3. Assertion : Chemical equilibrium represents a state of a reversible

reaction in which properties of the system (pressure, concentration etc.)

become constant under the given set of conditions. 

Reason : The chemical equilibrium is a state of rest in which opposite

reactions stop.

https://dl.doubtnut.com/l/_QS6SIeOA9NTR
https://dl.doubtnut.com/l/_ikcybbo9ms6v


A. If both assertion and reason are true and is the correct explanation

of assertion.

B. If both assertion and reason are true but reason is not the correct

explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: C

View Text Solution

4. Assertion : If  the reaction proceeds in forward direction.  

Reason :  is independent of initial concentrations of reactants.

A. If both assertion and reason are true and is the correct explanation

of assertion.

Qc < Kc

Kc

https://dl.doubtnut.com/l/_ikcybbo9ms6v
https://dl.doubtnut.com/l/_V8w6qhA2wSWH


B. If both assertion and reason are true but reason is not the correct

explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: B

View Text Solution

5. Assertion : `H_(2(g)) + I_(2(g)) Increase in pressure does not cause a

shift in equilibrium for the formation of HI. 

Reason : Formation of HI is an endothermic reaction.

A. If both assertion and reason are true and is the correct explanation

of assertion.

B. If both assertion and reason are true but reason is not the correct

explanation of assertion.

https://dl.doubtnut.com/l/_V8w6qhA2wSWH
https://dl.doubtnut.com/l/_K124K1XYX6PU


C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: B

View Text Solution

6. Assertion : For a gaseous reaction, , the equilibrium constant 

 is less than .  

Reason :  is related to  as  = 

A. If both assertion and reason are true and is the correct explanation

of assertion.

B. If both assertion and reason are true but reason is not the correct

explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

2A → B

Kp Kc

Kp Kc Kp Kc(RT ) Δng

https://dl.doubtnut.com/l/_K124K1XYX6PU
https://dl.doubtnut.com/l/_xadBWODp2Ggh


Answer: A

View Text Solution

7. Assertion : Equilibrium is dynamic in nature. 

Reason : Equilibrium can be attained from either direction.

A. If both assertion and reason are true and is the correct explanation

of assertion.

B. If both assertion and reason are true but reason is not the correct

explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_xadBWODp2Ggh
https://dl.doubtnut.com/l/_a1Ro0n9KzGIR
https://dl.doubtnut.com/l/_gJAHqHvXXVGZ


8. Assertion: Reaction quotient of a reaction at any time decides the

direction in which the reaction will proceed. 

Reason : The value of reaction quotient cannot be greater than the

equilibrium constant.

A. If both assertion and reason are true and is the correct explanation

of assertion.

B. If both assertion and reason are true but reason is not the correct

explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: C

View Text Solution

9. Assertion : If standard free energy change of a reaction is zero, this

implies that equilibrium constant of the reaction D is unity. 

https://dl.doubtnut.com/l/_gJAHqHvXXVGZ
https://dl.doubtnut.com/l/_n46bPsTaFSzE


Reason : For a reaction in equilibrium, in equilibrium constant is always

unity.

A. If both assertion and reason are true and is the correct explanation

of assertion.

B. If both assertion and reason are true but reason is not the correct

explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: C

View Text Solution

10. Assertion : The equilibrium constant is �xed and characteristics for

any given chemical reaction at a speci�ed temperature. 

Reason : The equilibrium constant for an exothermic reaction decreases

as the temperature increases.

https://dl.doubtnut.com/l/_n46bPsTaFSzE
https://dl.doubtnut.com/l/_7E8kpp35qLhR


Exercise Comprehension Type

A. If both assertion and reason are true and is the correct explanation

of assertion.

B. If both assertion and reason are true but reason is not the correct

explanation of assertion.

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: B

View Text Solution

1. The numerical value of equilibrium constant is very important because

it helps us to know whether we expect a reaction mixture at equilibrium

to contain a high or a low concentration of products. Equilibrium

constant helps us to predict the extent of reaction, direction of reaction

https://dl.doubtnut.com/l/_7E8kpp35qLhR
https://dl.doubtnut.com/l/_gCsPGreS01Sv


and to calculate equilibrium concentrations. 

The equilibrium constant for a reaction 

`H_(2(g)) + 1/2 O_(2(g))

A. concentration of products will be high

B. concentrations of reactants will be high

C. concentration of both reactants and products will be equal.

D. reaction proceeds to very small extent.

Answer: A

View Text Solution

2. The numerical value of equilibrium constant is very important because

it helps us to know whether we expect a reaction mixture at equilibrium

to contain a high or a low concentration of products. Equilibrium

constant helps us to predict the extent of reaction, direction of reaction

and to calculate equilibrium concentrations. 

For the reaction `H_(2(g)) + I_(2(g))

https://dl.doubtnut.com/l/_gCsPGreS01Sv
https://dl.doubtnut.com/l/_zkx2H2bkeAOE


A. be at equilibrium

B. move in forward direction

C. move in backward direction

D. cannot predict.

Answer: B

View Text Solution

3. The numerical value of equilibrium constant is very important because

it helps us to know whether we expect a reaction mixture at equilibrium

to contain a high or a low concentration of products. Equilibrium

constant helps us to predict the extent of reaction, direction of reaction

and to calculate equilibrium concentrations. 

The equilibrium constant for the reaction `N_(2(g)) + 3H_(2(g))

A. 

B. 

0.25molL− 1

0.11molL− 1

https://dl.doubtnut.com/l/_zkx2H2bkeAOE
https://dl.doubtnut.com/l/_9idScZKxk6QE


C. 

D. 

Answer: D

View Text Solution

2.5molL− 1

3.84molL− 1

4. Ammonia is manufactured according to the following reaction 

`N_(2(g)) + 3H_(2(g)) During preparation the pressure and temperature

are maintained at 200 atm and  respectively inside the chamber.

The reaction is carried out in presence of Fe catalyst and known as

Haber's process. 

If  for the reaction is , then the value of  will be

A. 

B. 

C. 

D. 

500∘C

Kc 594.75molL− 1 Kp

5.94 × 10− 5

2.42 × 10− 3

1.47 × 10− 1

1.47 × 10− 3

https://dl.doubtnut.com/l/_9idScZKxk6QE
https://dl.doubtnut.com/l/_mvrVc55v0Qcc


Answer: C

View Text Solution

5. Ammonia is manufactured according to the following reaction 

`N_(2(g)) + 3H_(2(g)) During preparation the pressure and temperature

are maintained at 200 atm and  respectively inside the chamber.

The reaction is carried out in presence of Fe catalyst and known as

Haber's process. 

For the given reaction, yields of ammonia at temperature  and 

are found to be . Then for temperature 

 the correct option is

A. 

B. 

C. 

D. nothing could be predicted.

500∘C

T1, T2 T3

40 % , 60 % and 80 %

T1, T2 and T3

T3 > T2 > T1

T1 > T2 > T3

T1 = T2 = T3

https://dl.doubtnut.com/l/_mvrVc55v0Qcc
https://dl.doubtnut.com/l/_K3kUKlWduSAw


Answer: B

View Text Solution

6. Ammonia is manufactured according to the following reaction 

`N_(2(g)) + 3H_(2(g)) During preparation the pressure and temperature

are maintained at 200 atm and  respectively inside the chamber.

The reaction is carried out in presence of Fe catalyst and known as

Haber's process. 

If  for the reaction is , then the value of  for the

decomposition of , 

`2NH_(3(g))

A. 

B. 

C. 

D. 

500∘C

Kc 594.75molL− 1 Kc

NH3

√594.75

(594.75)2

1/594.75

1/(594.75)2

https://dl.doubtnut.com/l/_K3kUKlWduSAw
https://dl.doubtnut.com/l/_xpTynQLcqypj


Answer: C

View Text Solution

7. In heterogeneous equilibrium, involving gaseous constituents both 

and  can be calculated. Consider a reaction  

`aA_((g)) + bB_((g))   

  

 and  are related as,   

Which of the following have, ?  

(i) `H_(2(g)) + I_(2(g)) (ii) `N_(2(g)) + O_(2(g)) (iii) `2NO_((g)) + Cl_(2(g)) (iv)

`2SO_(2(g)) + O_(2(g))

A. (i) and (ii)

B. (ii) and (iii)

C. (iii) and (iv)

D. (i) and (iv)

Kp

Kc

Δn = (c + d) − (a + b)

Kc = , Kp =
[C]c[D]d

[A]a[B]b
pC c × PDd

pa
A

× pBb

Kp Kc Kp = Kc(RT ) Δng

Kp = Kc

https://dl.doubtnut.com/l/_xpTynQLcqypj
https://dl.doubtnut.com/l/_eVt2aQRO7FNY


Answer: A

View Text Solution

8. In heterogeneous equilibrium, involving gaseous constituents both 

and  can be calculated. Consider a reaction  

`aA_((g)) + bB_((g))   

  

 and  are related as,   

The unit of equilibrium constant for, 

`H_(2(g)) + I_(2(g))

A. 

B. 

C. 

D. none of these.

Answer: D

Kp

Kc

Δn = (c + d) − (a + b)

Kc = , Kp =
[C]c[D]d

[A]a[B]b
pC c × PDd

pa
A

× pBb

Kp Kc Kp = Kc(RT ) Δng

molL− 1

mol2L− 1

Lmol− 1

https://dl.doubtnut.com/l/_eVt2aQRO7FNY
https://dl.doubtnut.com/l/_7CYvbHSfjE7d


View Text Solution

9. In heterogeneous equilibrium, involving gaseous constituents both 

and  can be calculated. Consider a reaction  

`aA_((g)) + bB_((g))   

  

 and  are related as,   

For  is equal to

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

Kp

Kc

Δn = (c + d) − (a + b)

Kc = , Kp =
[C]

c
[D]

d

[A]
a
[B]

b

pC c × PDd

pa
A

× pBb

Kp Kc Kp = Kc(RT )
Δng

CaCO3 ( s ) CaO ( s ) + CO2 ( g ) , Kp /Kc

RT

1/RT

1

(RT )2

(RT )2

https://dl.doubtnut.com/l/_7CYvbHSfjE7d
https://dl.doubtnut.com/l/_7zspnpayV0Pu
https://dl.doubtnut.com/l/_dcVTtt6D1zcK


10. In heterogeneous equilibrium, involving gaseous constituents both

 and  can be calculated. Consider a reaction  

`aA_((g)) + bB_((g))   

  

 and  are related as,   

Which of the following have same units of ?  

(i) `NH_3HS_((s)) (ii) `PCl_(5(g)) (iii) `AB_(2(g)) (iv)`2NH_(3(g))

A. (i) and (ii)

B. (ii) and (iii)

C. (iii) and (iv)

D. (i), (ii) and (iii)

Answer: B

View Text Solution

Kp Kc

Δn = (c + d) − (a + b)

Kc = , Kp =
[C]c[D]d

[A]
a
[B]

b

pC c × PDd

pa
A

× pBb

Kp Kc Kp = Kc(RT )
Δng

Kp

https://dl.doubtnut.com/l/_dcVTtt6D1zcK


11. Equilibrium is a�ected by several factors like concentration, pressure

or temperature. The addition of catalyst or addition of inert gas can also

a�ect the equilibrium. The e�ect of change in temperature, pressure and

concentration on equilibrium can be explained and predicted by Le-

Chatelier's principle. 

Dilute  is added to the following equilibrium at constant

temperature 

`CH_3COOH

A. concentration of  will increase

B. concentration of  will decrease

C. equilibrium constant will increase

D. equilibrium constant will decrease.

Answer: B

View Text Solution

HCl

CH3COO
−

CH3COO
−

https://dl.doubtnut.com/l/_5UoFKquVvsi2


12. Equilibrium is a�ected by several factors like concentration, pressure

or temperature. The addition of catalyst or addition of inert gas can also

a�ect the equilibrium. The e�ect of change in temperature, pressure and

concentration on equilibrium can be explained and predicted by Le-

Chatelier's principle. 

The mixture containing the following equilibrium `N_2O_4

A. increase in the concentration of 

B. increase in formation of 

C. no change in the concentration of  or 

D. change in equilibrium constant.

Answer: A

View Text Solution

N2O4

NO2

NO2 N2O4

13. Equilibrium is a�ected by several factors like concentration, pressure

or temperature. The addition of catalyst or addition of inert gas can also

https://dl.doubtnut.com/l/_uUWKEXO3GLr0
https://dl.doubtnut.com/l/_Zqco3UJHPv06


a�ect the equilibrium. The e�ect of change in temperature, pressure and

concentration on equilibrium can be explained and predicted by Le-

Chatelier's principle. 

Consider the reaction, 

`N_(2(g)) + 3H_(2(g)) If we increase the temperature,

A. concentration of  decreases

B. concentration of  decreases

C. concentration of decreases

D. concentration of  increases.

Answer: C

View Text Solution

N2

H2

NH3

NH3

14. Equilibrium is a�ected by several factors like concentration, pressure

or temperature. The addition of catalyst or addition of inert gas can also

a�ect the equilibrium. The e�ect of change in temperature, pressure and

concentration on equilibrium can be explained and predicted by Le-

https://dl.doubtnut.com/l/_Zqco3UJHPv06
https://dl.doubtnut.com/l/_wjzk4Ah6NWVK


Exercise Integer Numerical Value Type

Chatelier's principle. 

A and B are gaseous substances which react reversibly to give two

gaseous substances C and D, accompanied by libration of heat. At

equilibrium, it is observed that . The equilibrium cannot be

disturbed by

A. adding A

B. adding D

C. increasing temperature

D. increasing pressure.

Answer: D

View Text Solution

Kp = Kc

https://dl.doubtnut.com/l/_wjzk4Ah6NWVK


1. For the reaction : 

  

At a given time, the concentration of reaction mixture is

. The value of reaction quotient for the

reaction is'

View Text Solution

2A → B + C

[A] = [B] = [C] = 3 × 10− 4M

2. A sample of  is placed in �ask at a pressure of . At

equilibrium. The partial pressure of  is . What is  for the

given equilibrium? 

Watch Video Solution

HI(g) 0.2atm

HI(g) 0.04atm Kp

2HI(g) ⇔ H2(g) + I2(g)

3. For the reaction involving decomposition of ammonia to form

hydrogen and nitrogen gases, the equilibrium constant has the units

. Then n is(bar)n

https://dl.doubtnut.com/l/_pmtEteLiSMg4
https://dl.doubtnut.com/l/_W0EjpC6mA4P3
https://dl.doubtnut.com/l/_Che1gav7FhSg


View Text Solution

4.  for the reaction,  is . The  (in 

) for the reaction was found to be'

View Text Solution

ΔG∘ N2 + 3H2 → 2NH3 −33kJ Kp

atm − 2

5. At  mole of  are heated in a 8 litre �ask. The pressure

of the equilibrium mixture is found to be 1.0 atm. The value of  (in

atm) for the reaction is

View Text Solution

540K, 0.10 PCl5

Kp

https://dl.doubtnut.com/l/_Che1gav7FhSg
https://dl.doubtnut.com/l/_9qgTO6iRolL5
https://dl.doubtnut.com/l/_xNFWx1Sk0wQo

