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Multiple Choice Questions [1 to 19]

1. The equilibrium constant for the reaction N2 + 3H2 ( 2NH3 is Kc, then the equilibrium constant for the reaction 
NH3 ( ½ N2 + 3/2 H2 will be :
(a)
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2. For the equilibrium
MgCO3(s) ( MgO(s) + CO2(g) which of the following expressions is correct ?
(a)
Kp =
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3. The following equilibrium are given :
N2 + 3H2 
(
2NH3



K1
N2 + O2

(
2NO



K2
H2 + ½O2
(
H2O



K3. The equilibrium constant of the reaction

2NH3 + 5/2 O2 ( 2NO + 3H2O in terms of K1, K2 and K3 is :
(a)
K1K32/K2

(b)
K2K32/K1

(c)
K1K2K3

(d)
K1K2/K3
4. For the reaction H1 + I2 ( 2HI. The equilibrium concentration of H2, I2 and HI are 8, 3 and 28 mol L-1 respectively. Equilibrium constant for the reaction is :
(a)
22.66

(b)
32.66

(c)
36.66

(d)
38.66

5. The equilibrium constant (Kc) for the reaction HA + B ( BH+ + A- is 100. If the rate constant for the forward reaction is 105, then the rate constant for reverse reaction is :
(a)
103


(b)
10-3


(c)
105


(d)
10-5
6. The equilibrium constant of a reaction is 300. If the volume of reaction flask is trippled, the equilibrium constant is :
(a)
300


(b)
600


(c)
900


(d)
100

7. 1 mol of CH3COOH and 1 mol of C2H5OH reacts to produce 2/3 mol of CH3COOC2H5, the equilibrium constant is :
(a)
2


(b)
+2


(c)
-4


(d)
+4

8. The value of Kp for the reaction, 2H2S(g) ( 2H2(g) + S2(g) is 1.2 x 10-2 at 1065oC. The value for Kc is :
(a)
< 1.2 x 10-2
(b)
> 1.2 x 10-2
(c)
1.2 x 10-2

(d)
0.12 x 10-2
9. In the reaction, N2 + 3H2 ( 2NH3 + Heat relationship between Kp and Kc is :
(a)
Kp=Kc(RT)-2
(b)
Kp=Kc(RT)2 
(c)
Kp=Kc(RT)-3
(d)
Kc=Kp(RT)3
10. 2SO2(g) + O2(g) ( 2SO3(g) In the above reaction Kp and Kc are related as :
(a)
Kp=Kc x (RT)
(b)
Kp=Kc x (RT)-1
(c)
Kc=Kp x (RT)2
(d)
Kp=Kc x (RT)-2
11. In a chemical equilibrium rate constant of forward reaction is 7.5 x 10-4 and the equilibrium constant is 1.5. The rate constant of backward reaction is :
(a)
2.5 x 104

(b)
5 x 10-4

(c)
2.5 x 10-4

(d)
5 x 104
12. Which of the following is a characteristic of reversible reaction ?
(a)
it proceeds only in forward direction
(b)
it proceeds only in backward direction
(c)
it can be influenced by a catalyst

(d)
it never proceeds to completion

13. 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 400oC, then the mol of C at equilibrium is :
(a)
1


(b)
2.4


(c)
3.6


(d)
4

14. In a reaction A + B ( C + D, if the concentration of A and B is doubled, then the equilibrium constant :
(a)
remains same
(b)
halved

(c)
doubled

(d)
increased four times

15. The most favourable condition for the manufactureof NH3 is :
(a)
low pressure and high temperature
(b)
low temperature and high pressure
(c)
high temperature and high pressure
(d)
low temperature and low pressure

16. Which one of the following is Hetrogenius equilibrium.
(a)
CH3COOH(l) + C2H5OH(l)  
(
CH3COOC2H5(l) + H2O(l)
(b)
N2(g) + 3H2(g)  (  2NH3(g)
(c)
NH3(l) + H2O(l)  (  NH4OH(l)
(d)
CH4(g) + 2O2(g)  (  CO2(g) + H2O(l)

17. For which reaction is (n = 0 or Kp = Kc
(a)
N2(g) + 3H2(g)  (  2NH3(g)
(b)
PCl5(g)  ( PCl3(g) + Cl2
(c)
H2(g) +  I2(g)   (  2HI(g)
(d)
None of these
18. If the value of 
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 for the reaction A + B = C + D is 20. Then what is the value of 
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(a)
20


(b)

10

(c)

0.05

(d)
1
19. For the given reaction what happened with kp with increase of temperature.
 
2SO2(g) + O2(g)  (  2SO3(g)
(a)
Increase

(b)
Decrease

(c)
No change

(d)
None of these

Question 20 to 35 are Short Questions  — (1 mark each)
20. What is the important role of Equilibrium ?
21. What is Equilibrium or Equilibrium State ?
22. What is the reversible process ?
23. What is dynamics equilibrium ?
24. What is physical Equilibrium ?
25. What is Chemical Equilibrium ?
26. What is Homogeneous Equilibrium?
27. What is Heterogeneous Equilibrium ?
28. What is low of chemical Equilibrium or low of Active mass ?
29. What is the values of KC & KP for the given Reaction ? 
 

A + B   
(
C + D
30. What is the values of KC & KP for the given reaction ?
 

CaCO3(s)  (
CaO(s)  +  CO2(g)

31. What is the value of KC & KP for the given reaction ?
 

NH4HS(s)
(
NH3(g)  +  H2S(g)

32. What is the relation between KP & KC for any type of reaction ?
33. What is Le-Chatelier’s Principle ?
34. What is the effect in reaction at Equilibrium if concentration of reactant will increase ?
35. What is the effect of catalyst in a chemical reaction at Equilibrium ?


Question 36 to 41 are Short Questions  — (2 mark each)

36. How a chemical equilibrium is attained ?

37. Explain with Example Equilibrium is dynamic in nature ?  
 


OR  
Why are the concentration of the components are constant at an equilibrium state?

38. What is the criteria for chemical equilibrium ?

39. Explain any three or four characteristics of chemical equilibrium ?

40. Explain the characteristics of Equilibrium constant ?

41. Explain Homogeneous or Heterogeneous chemical equilibrium with Example ?

Question 42 to 47 are Long Questions  — (3 mark each)

42. Explain physical equilibrium with types and examples ?

43. Explain chemical equilibrium with types and example ?

44. Derive relationship between KC and KP ?

45. Explain Le-Chaletier’s Principle with different examples of qualitative manner.

· “If a change in one of the factors, such as temperature, pressure or concentration, under 
46. State Le-Chatelier’s principle. Explain the effect of the external mentioned on the chemical reactions given below under the stated condition.
(1)
H2O(g)  +  CO(g)    (   H2(g)  +  CO2(g)  (on introducing vapour)
(2)
PCl5(g)   (  PCl3(g)  +  Cl2(g)  (removal of Cl2)
(3)
H2(g)  +  I2(g)   (  2HI(g)  +   heat (decreasing temperature)
(4)
CaCO3(s)   (  CaO(s)  +  CO2(g)  -  heat (increasing pressure)
(5)
NH4Cl(s)    (  NH3(g)  +  HCl(g) (lowering pressure)
(6)
NH4COONH2(s)   (   NH3(g)  +  CO2(g)  (lowering pressure)

47. Mention the characteristics of chemical equilibrium ?

Numerical Questions

48. 5 moles of ammonia (NH3) are heated in a closed container of 200 ml volume at 600( K temperature. 30% ammonia remains unreacted at the time of equilibrium. Calculate the volume of KC.


   =  2.813 ( 103 (moles/litre)2
49. In a closed container at 400( K temperature the value of KC for the following equilibrium is 4 ( 10-2 

H2(g)  +  I2(g)      (      2HI(g)
If the conc. of H2 is 0.6 moles/litre and the conc. of I2 is 0.8 moles/litre at the time of equilibrium, find the conc. of HI at the time of equilibrium.
 


  =  1.385 ( 10-1 moles/litre

50. At 327( K temperature the value of KP is 3.2 ( 102 (atm)3, for the following equilibrium.
 

NH4COONH2(s)    (    2NH3(g)  +  CO2(g)
Find the value of KC.
(
  =  1.66 ( 10-2
51. At 400( K temperature when solid Ammonium carbomate [NH2COONH4] is heated, the value of KP = 500 (atm)3, find the total pressure of the system at equilibrium.


KP =  14 atmosphere
52. In a closed container of 500 ml volume at 400( K temperature, 0.5 mole of solid CaCO3 is heated. The value of KC = 0.9 mole/litre, find the moles of CO2 at equilibrium and how much % the reaction is over ?
 

CaCO3(s)   (     CaO(s)  +  CO2(g)
(
90 % the reaction is over.
53. 2 moles PCl5 is heated in a closed vessel of 2 litre capacity. 40% PCl5 is decomposed at equilibrium. Find KC for the reaction, 

(
KC = 0.266 mole/litre 
54. At 250(C, in closed vessel of 2 litre capcaity, initially 4 moles of PCl5 and 4 moles of Cl2 are heated. If 2 moles of PCl3 is obtained at equilibrium, then the find KC for the reaction.
 


PCl5(g)  

(  
 PCl3(g)

+
Cl2(g)

55. On heating 4 moles of PCl5 in a closed vessel of definite volume, 60% of PCl5 is decomposed at equilibrium. If KC = 0.45 mole/litre for the reaction,
 PCl5(g)  
(  
 PCl3(g)
+
Cl2(g), then find the capacity of the vessel.
(

V = 8.0 litre
56. How many moles of PCl5 be heated in closed container of 5 litre capacity to obtain 1.2 moles chlorine at equilibrium ? Find the number of moles of PCl5 obtained at equilibrium. KC = 0.16 mole/litre
= 1.8 mole.
57. At 25(C equilibrium constant of the reaction N2O4(g)  (  2 NO2(g) is 1.0 ( 10-2 moles/litre. Find the capacity of the container in litre to obtain 1 mole of N2O4 and 0.5 moles of NO2 at equilibrium.
(

V = 25 litre
58. The Value of KC for the decomposition of solid calcium carbonate at 500 K is 1.6 ( 10-2 moles/litre. Find KP for the reaction.
(
Kp = 0.656 atmosphere

59. For the reaction PCl5(g)  (  PCl3(g)  +  Cl2(g)  at 250( C temperature,  KC = 0.0587 mole/litre. Find Kp of the reaction,
(
Kp = 2.517 atmosphere
60. For the reaction 2SO2(g)  +  O2(g)  (  2SO3(g)  at 1000 K, the value of KC = 2.8 ( 10-2 mole/litre. Find Kp for the reaction.
(
Kp = 3.415 ( 10-4 atm
61. At 450(C temperature, for the reaction 2Cl2(g) + 2H2O(g)  (  4HCl(g)  +  O2(g), the equilibrium constant Kp = 3.9 ( 10-2 atm. Find KC of the reaction at the same temperature.
(
KC = 6.58 ( 10-4 mole/litre
62. On decomposition of solid NH4SH at a definite temperature, the total pressure of the container at equilibrium is 0.402 atm. Calculate Kp of the reaction.
(
Kp = 4.04 ( 10-2 atm2
63. At 20(C temperatures, on decomposition of solid NH4SH, the value of equilibrium constant is 0.0529 atm2. Calculate the total pressure at equilibrium and partial pressures of NH3 and H2S.
(
P = 0.46 atm
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(
Total pressure Ptotal = 0.46 atm  and  
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64. At 350( C temperature, on decomposition of solid ammonium carbonate in a closed vessel, the total pressure at equilibrium is 0.24 atmosphere. Calculate the equilibrium constant.
(
Kp = 2.048 ( 10-3 atm3
65. On decomposition of solid ammonium carbonates in a closed vessel at a definite temperature, the value of Kp is 2.0 ( 10-2 atm3 at equilibrium. Calculate the total pressure of the container and partial pressure of NH3 and CO2.
(
Total pressure = Ptotal = 0.513 atm  &  
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