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1. (A) 

 

2. (D) 

 

3. (A) 

 

4. (C) 

 

5. (B) 

 
PV

PV nRT i.e., n
RT

   or 
PV

n
T

  

 Number of molecules are directly proportional to the number of moles of the gas. (number of molecules 

= nN) 

 Here, P and T are doubled while volume is halved. Therefore, number of moles and hence, number of 

molecules will become half. 

 

6. (A) 

 

7. (C) 

 

8. (D) 

 Since there is no loss of energy, therefore :  

  
1 2U U U   

  1 1 2 2

f f f
n RT n RT n RT

2 2 2

     
      

     
  

 But, 
1 2n n n   

   1 1 2 2

1 2

n T n T
T

n n





 

 

9. (D) 

 

10. (C) 

 

11. (C) 
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12. (A) 

 

13. (B) 

 

14. (B) 

   
f

i

T 2

3

T 1

15a
Q msdT 1 aT dT

4
      

 

15. (C) 

 

16. (B) 

 

17. (A) 

 

18. (B) 

 

19. (C) 

 Energy 21
mv mcDq

2
   

 2v   

 Temperature does not depend upon the mass of the balls. 

 

20. (C) 

Due to volume expansion of both mercury and flask, the change in volume of mercury relative to flask 

is given by  
6 6

0 L g m gV V V 3 L 50 180 10 3 9 10                           

  

21. (6) 

 

22. (3) 

 

23. (8) 

 

24. (12 to 12.2) 

 

25. (1) 

 
2 RN : f 2  

 R
R

nf
U RT

2
   

     
  

 

n 2
RT nRT

2
    

 

26. (4) 

    1 2 1 2i f
n n n n    
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 0 0

0 0 0 0

p V p V pV pV

RT RT RT 2RT
     

 
0

4
p p

3
   

 

27. (32) 

 

28. (2.5) 

 

29. (0.23 to 0.25) 

 1
1

n RT
P

V
   

 2
2

n RT
P

V
  

 Amount of gas leaked  

 
 1 2

1 2

P P V
n n n

RT


      

      
  3 3200 125 10 8 10

8 3 300

   


 
  

      0.24  

 

30. (0.8) 
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31. (C) 

It will decrease the concentration. The equilibrium will shift in the direction where more moles are 

formed to keep KC constant. 

 

32. (D) 

  p cn 3 2 1; K K RT    
 hence p cK K  

 

33. (C) 

 Reaction (II) is 
1

2
 of (I). 

 K K 49 7    . 

 

34. (C) 

 Follow Le Chatelier’s principle. 

 

35. (D) 

    6 12 6C H O 6HCHO  

 Initial           1 M 

 at equilibrium     1 – X      6x 

 
 

6

c

6x
K

1 x



 fore reverse reaction 

 
22

6

1 x
6 10

6x


  ;  

 On solving z
46x 1.6 10 M    

 

36. (C) 

    
   3 2 22AB A g 3B g

 
 Initial moles     8  0 0 

 Moles at eq.  8 – x  x/2 3x/2 

 Given, 
 

 

33

2 2
c 22

3

6 2[B ] [A ]x
2 x 4 K 27

2 [AB ] 4


       

 

37. (C) 

 Given reactions are  
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 X Y Z ... 1

  

 and    A 2B ... 2  

 Let the total pressure for reaction (1) and (2) be P1 and P2 respectively, then  

 1

2

P

P

K 9

K 1
  (given) 

 After dissociation,  

     
X Y Z

 
 At equilibrium   (1–α)   α     α 

 [Let 1 mole of X dissociate with α as degree of dissociation] 

 Total number of moles = 1 – α + α + α 

      = (1 + α) 

  Thus, X 1 Y 1

1
P P ; P P

1 1

    
     

     
 

        
Z 1P P

1

 
  

     

  
 

1P 1 1 1

1
K P P / P ... i

1 1 1

     
        

       

 Similar for      A 2B    

 At equilibrium  (1 – α)   2α 

 We have,  

 
 

2

2

2
P 2

2 P 1
K P ... ii

1 1

    
   

      
 Dividing (i) by (ii), we get  

 

1

2

2
P 1

2

P 2

K .P

K 4 .P





 or 

1

2

P 1

P 2

K P1

K 4 P
 

  

 or 1

2

P1

2 P

KP1 9
9

4 P K 1

 
    

  

  

 or 1

2

P 36

P 1
  or 

1 2P : P 36:1  

 i.e. option (C) is correct answer. 

 

38. (C) 

  

2

p 2

p
K

1





  

 or   2 2

pK 1 p     

   2

p pK K p     

 

39. (B) 

 At equilibrium the moles of Cl2 must be = 0.15 × 3 = 0.45 

 5 3 2PCl PCl Cl
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x 0.45

3


      

0.45

3
   

0.45

3
 Eqb. Conc. 

 

3 2
c

5

[PCl ][Cl ]
K

[PCl ]


  

  
0.15 0.15

0.04
x 0.45 3




   

 x 2.1moles    
 

40. (B) 

 The efflorescent salts loss water to atmosphere  

 2

2 4

p H OK p 1.086 10 ;  
 

 2

2

H Op 1.042 10 atm 7.92 mm  
  

 If H2O pressure at 25oC is less than 7.92 mm.  

 The reaction      4 2 4 2 2CuSO .5H O s CuSO .3H O s H O g   will not proceed in RHS. 

 

41. (A)  

 5 3 2PCl PCl Cl
  

 1–x          x        x    at pressure P  

 11 x         1x        1x   at pressure P1  

 

   

22

1 1
p 2 2

1

x x
P P

x Px P1 x 1 xK
1 x 1 x 1 xP
1 x

 
   

  
   

 Put 
1 1x 0.5, P 4 atm, x 0.8, P ?     

 
1P  will come out be 0.75 atm  

 

42. (A) 

 

2

C 3

6

92
Q

82 4

2 2

 
 
 

 
  
  
  

  

 
C CQ K  so reaction will proceed in forward direction. 

 

43. (A) 

 

 

 

 
2

8

44

S g

P

S g

P 4 0.3
K 2.96

P 0.70


  

  
 

44. (B) 

    2 2 2CO H O CO H    
 Initial conc.    3 3   x       0 

 At eqm     2       2        (x + 1)  1 
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 1

5 20 1
4


   

x
x  

    19x  

 

45. (A)  

   
T O

O

M M

n 1 M


 

   

   

O

O

92 M
0.2

M




  

   OM 76.66   

  

mixture
mixture

PM
d

RT


  

         

1 76.66
3.11g litre

0.821 300


 

  
 

46. (C)  

    
     3 2 2

1
AB g AB g B g

2


  
 At eqm  800 – x  x    x/2 

 
800 900 200

2
     

x
x x x

  

 % dissociated 
200

100 25
800

    

 

47. (C) 

 
C

1 1
Q 1

1 1


 

   

 
C CQ K  so reaction will proceed in backward direction 

           2 2 2 2A g B g C g D g 
  

 Conc. eqm 
1 x

10


    

1 x

10


        

1 x

10


    

1 x

10


 

   

2

2

1 x

10
0.25 x 0.333

1 x

10

 
 
 

  
 

 
 

  

 
2

1 x 1.333
[A (g)] 0.133

10 10


    

 

48. (A) 

 
o o o

r r rG H T; S       
    = 0 

 
o

rG 2.303 RTlog K    
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 K 1  
 

49. (C) 

         2 2 3N g 3H g 2NH g
 

 Initial moles     1       2   0 

 At eqm    1 – x     2 – 3x 2x 

 Where x = 0.5 

 

 
2

C 3

1/ 4
K 256

0.5 0.5

4 4

 
  
  
     

 Equilibrium constant for the reaction  

 
     3 2 2

1 3
NH g N g H g

2 2


  

 

1

C

C

1 1
K

16K
 

  
 

50. (B) 

Let x is partial pressure of A and y is partial pressure of C when both equilibrium simultaneously 

established in a vessel   

     
 x 2x 2y ;

X s A g 2B g




 

      
2

1 A B total
Kp P P 

 

     
 y 2y 2x ;

Y s C g 2B g




 

      
2

2 C B total
Kp P P 

 

 

1

2

p

p

K x
x 2y

K y
  

  

  
1

2

pK x 2x 2y 
  

 x 0.1atm;    

 y 0.05 atm   

 Total pressure of gases 
A B CP P P    

        3 x y 
 

       0.45 atm . 

 

51. (4) 

 3 2NO NO 2NO   

 

x
1

2


    

x
3

2


          x 

 3 x    3 x        2 x  
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2 2

2

x 4x
K K

x x 3 x1 3
2 2

  
      
    

 Equating the two K gives 
3

x
2

  and them K = 4. 

 

52. (3) 

 For the reaction,  

 

C
A D P

2
 

  

 

6
K 3

4
 

  
 

53. (9) 

 

o oS H
log K

2.3R 2.3RT

 
 

  

 

oS
0.47

2.3R


 

  

 Hence, 
oS 0.47 2.3 8.3 9       

 

54. (12) 

   
C 2

x 1
K

22 2
 

  

 x 4 mol   AB2 present. 

 Now let y mol of AB2 is added. 

  
C 2

1 4 y
K

2 2 2 2


 

   

 y 12    
 

55. (1) 

 
oG RTlnK 0     

 K 1   
 

56. (2) 

    
n 2

P C CK K RT K RT


 
  

 n 2     
 

57. (2) 

 
 2 4 2N O g 2NO

 

 2 atm    2 atm  PK 2  
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2
p 0.85

x
 

   

2
2p

x


 

  

2

P

2
2p

x
K 2

0.85

 
 

 
 

  

  
2

2p 1.3 ... i
x

    and  
2

p 0.85 ... ii
x
   

 Eliminating p from equation (i) and (ii) gives x = 2. 

  

58. (2) 

    5 3 2PCl PCl Cl  
 Eqm-1:    n      n     n 

      
 C

n
K ... i

V


  

 Eqm-2: n m     n m  
20

n m
3

   

    

 

 
 C

20
n m n m

3
K ... ii

n m 2V

 
   

 


  
 Also since volume is doubled, moles will also be doubled  

   
20

3n m 6n
3

    or  
20

m 3n ... iii
3
    

 From (i), (ii) and (iii), n = 2 

 

59. (3) 

         4 3 2NH HS s NH g H S g
 

 At eqm.    (0.1 + P)      P  

 As per given 0.1 + 2P = 1.1; P = 0.5 

  
3 2P NH H SK P P 0.1 P P    

  

       
10.6 0.5 0.3 3 10 3       

 

60. (5) 

   A nB mC  
 t = 0  8M      12M 

 eq.t t  8 – x 12 – nx     mx 

 Given:   
eq[A] 6M  

   8 – x = 6 

   x = 2M  

    eq[B] 8M   

   12 nx 8   

    n 2 4
  

   n 2  
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   eq[C] 6M  

   mx 6  

    m 2 6
  

   m 3  

 m n 3 2 5       
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61. (D) 

  

  

62. (C) 

  

 

63. (C) 

 Domain of  

 

64. (C) 

  

 

65. (B) 

  

 

66. (D) 

 x < 1 it is defined 

 

67. (B) 

  

 

68. (C) 

   

 

69. (B) 

  

 

70. (C) 

   

 

71. (A) 

  and x > 0 
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