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SOLUTIONS 

 

1. (C) 

   

  

  
 

2. (D) 
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3. (B) 

  

  

  
 

4. (A) 
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5. (C) 

  

  
  

6. (C) 

  
  

7. (D) 

  

8. (C) 
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9. (D) 

  

  
 

10. (C) 
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11. (B, C, D) 
 f mgsin   

 2N mgcos m / R     

 
2

sin

cos
Rg


 




 

  

  
 

12. (B, D) 

 
 

13. (A, C) 
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14. (A, B, C, D) 

  

  
 

15. (C, D) 

   
 

16. (1.17) 

  

  



CENTERS: MUMBAI / DELHI / PUNE / NASHIK / AKOLA / GOA / JALGAON / BOKARO / AMARAVATI / DHULE 7 7 

17. (3) 

  
 

18. (500) 
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19. (52.5) 

  

  
 

20. (0.6) 
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SOLUTIONS 

21. (B) 

 Van der Waal’s equation for one mole of a real gas is  

  
2

a
P V b RT

V

 
   

 
 

 Or 
2

ab a
PV RT Pb

VV
     

 At high pressures, the van der Waal’s gas equation reduces to PV = RT + Pb  

 Or 
PV Pb

1
RT RT

   

 Compressibility factor 
PV Pb

Z 1
RT RT

    

 

22. (D) 

 Critical temperature, C

8a
T

27Rb
  

 

23. (D) 

 2

2

H

H

Total

w
P 152x

w wP 16

2 30

  



 

 

24. (A) 

 
2 2 4SO O CH

1 1 1
r : r : r :: : :

64 32 16

1 1
: :1 1: 2 : 2

2 2
 

 

 

25. (C) 

 Teacher 
d d

.......  Student [12 d distance] 

 
x 179

2
12d x 44

x 8d




 

 

 So, at 9th row this event occurs first.  
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26. (C) 

 
23 20

o

3
1.38 10 T 10 0.629

2

T 30.8 C

    



 

 

27. (C) 

 

A B A B

A A A

B B B

A

B

A

B

d 2d ;2M M ;PM dRT

P M d RT

P M d RT

P 1
2

P 2

P 4

P 1

  

   

  



 

 

28. (A) 

 

2

2

1
PV mu

3

2 1
P 1 mu

3 2

2
P E

3



  



 

 

29. (C) 

 
3

3RT
300 ;RT 120

4 10
 


 

 Total K.E. of He gas = 
3

nRT
2

 

   
3 8

120 J
2 4

360J

  



 

30. (B) 

 
PM

d
RT

  

 

31. (A, B, C) 

  

32. (B, D) 

 Boyle’s law 
1

P
V

  

 2

T

P
K / V

V

 
   

 
 

 

33. (B, D) 

 
av rms

8RT 3RT
and

M M
   


 

 

34. (A, C) 
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35. (B, D) 

 

36. (10) 

 We must first understand that the gas in the cylinder is at 20 atm and 27 C , while it has to be filled 

in the balloon at STP conditions. First we calculate the volume of the gas at STP using Boyle’s law, 

we have 

 1 1 2 2

1 2

P V P V

T T
  

 Where 1 1 2P 20atm,V 2.82L,T 273K,    

 2 1P 1atm,andT 300K   

 1 1 2
2

1 2

P V T 20 2.82 273
V 51.324 L

T P 300 1


       

 This volume 2V of the gas is used to fill the balloons. 

 Volume of one balloon 

3

34 4 22 21
r

3 3 7 2

 
     

 
 

   4851mL 4.851L   

 Number of balloons filled 
V of gas V of cylinder

V of oneballoon

 
  
 

 

 Therefore, the number of balloons filled up is 

 
51.324 2.82

10
4.851

 
  
 

 

 The number of balloons that can be completely filled is only 10. 

  

37. (14) 

 
 w

Kr

M Krr

r M
  

 
84

1.16
M

  M 62.28   

 (Molar weight of 2Cl and mixture 62.28 ) 

           2Cl 2Cl  

 Initial         1                 0 

 Final         1 x             2x 

 Total moles 1 x 2x 1 x      

 
   2x 35.5 1 x 71

62.28
1 x

  
 


 

 
71

62.28
1 x




 

 x 0.14 14%   dissociated 

  

38. (40) 

 

 Charles laws is applicable as the pressure and amount remains constant 

 1 2

1 2

V V

T T
  or 1

1 2

1

T
V V

T
   

 
1

320K
V 600mL 640mL

300K
    

 Increase in volume of air is 
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 640mL 600mL 40mL   

 

39. (45) 

 1 1 2 2
2 2

1 2

P V P V 5
; 819 3 P ;P 45atm

T T 273
      

 

40. (1) 

 

1 2 2 1 2 2

2 1 1 1 2 1

1 1 1

2 2

1

n .t M w M M
;

n .t M M w M

w M w 4
;

w M 4 64

w 1gm
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SOLUTIONS 

 

41. (D) 

       
32 2 3 2 32p 1

S 2 p 1 2p 2p 1 p 1 p 2p 3p 3p 1 p p 1
2


              
 

 

 

42. (C) 

  
 

43. (A) 

  

  
24

3 24 12 6 ..... 3 144
1

1
2

      



 

 

44. (C) 

 3 2x 11x 36x 36 0     

 If roots are in H.P., then roots of new equation 

 
3 2

1 11 36
36 0

x x x
     are in A.P. 

 3 236x 36x 11x 1 0     

 3 236x 36x 11x 1 0     

 Let the roots be , ,    

 1   

  
1

3 1 2 ,
3

         

 So middle roots is 3. 

 

45. (A) 

 
a b a b

n n ab 1
2 2ab

    
     

   
 

 

46. (B) 

 If first and last term of A.P. and H.P. are same the product of x terms beginning in A.P. and kth term 

from end in H.P. is constant and equal = first term  last term 
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7 24 14 17a h a h ab ab 2ab 2(25)(2) 100       

 

47. (B) 

 

10

10 2 10
10

2 2

1
3

3 6 .3 256
S S 3

1 5 3611 1
6 6

 
 

  
     
           

 

 

48. (A) 

 Taking A.M. and G.M. of number, 
a a b b b c c

, , , , , ,
2 2 3 3 3 2 2

 

 We get 

1/7
2 3 2

a b c
2. 3. 2.

a b c2 3 2A.M G.M.
7 2 2 2

        
               

 

 Or  

1/7
2 3 2 7 2 3 2 10 4

2 3 2

2 3 2 7 4 3 7

3 a b c 3 a b c 3 .2
or or a b c

7 2 .3 .2 7 2 .3 7

 
   
 

 

      Greatest value of 
10 4

2 3 2

7

3 .2
a b c

7
  

 

49. (A) 

 
n

1 1 1
H 1 .......

2 3 n
      

   n

3 5 2n 1 1 1 1
1 ....... 2 1 2 2 ...... 2 2n H

2 3 n 2 3 n

      
                   

     
 

 

50. (A)  

 
 

    
    

n n

r 1 r 1

a rx a r 1 x1
; ;

a rx a r 1 xa 1 x a r 1 

   

       
   

         1
a x a 0.x a 2x a x a 3x a 2x ....... a nx a n 1 x

x

                  
  

1 n
a nx a

x a a nx
    
   

 

 

51. (B, D) 

        1 2 3 4 5a 4a 6a 4a a 0 a 4 a d 6 a 2d 4 a 3d a 4d 0 0 0                  

 Like wise we can check other options 

 

52. (A, B, C) 

  a + b + c = 25             2a = 2 + b                
2c 18b          

        
2 21 c c

2 c 25
2 18 18

 
    

 
 

 
2c

c 12, 24 c 24 b 8 a 5
18
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53. (A, C) 

 k 1

x

a

a

  is constant                G.P.  

 
n ma a for n m   increasing G.P. 

 
1 n 2 n 1a a 66 a a 128    

 n 1 n 1a ar 66 a.ar 128 ......(2)     

  n 1a 1 r 66 ......(1)   

   2a 66 a 128 a 66a 128 0       

   a 2 a 64 0 a 2,a 64       

 n 1r 32   

 
   

n
n

i

i 1

a r 1 2 32r 1
a 126 126 126

r 1 r 1

 
    

 
  

 64r 126 124 n 6      

 

54. (A, B, C) 

 

a b
2 a b 22

1 1ab 2 ab




    use compendendo and dividend rule  

 
a b 2 ab 3 a b 3 2 a 3 1

1 1a b 2 ab a b 2 b 3 1

   
     

   
 

 
  2 3 2 3a 3 1 2 3 a 2 3

7 4 3
b b 4 33 1 2 3 2 3

   
      

  
 

 

55. (A, D) 

 Roots are 
1 2 3 4, , , ; A.M. G.M. 2       

 Hence, all the roots are equal. 

 

56. (2.00) 

 AP (1, 3) = {1, 4, 7, 10, 13, 16,…..} 

 AP (3, 5) = {3, 8, 13, 18,…..} 

 AP (5, 7) = {5, 12, 19, 26, 33,…..} 

        AP 1,3 AP 3,5 AP 13,15 13,28,43,58,73,88,103,.....    

        AP 1,3 AP 3,5 AP 5,7 AP 103,105    

  

57. (1.66 or 1.67) 

      
1/4 1/8

2 2 2 2log x log x log x log x .... 4      

 
2 2 2

1 1
log x log x log x .... 4

2 4
      

 2
2

log x
4 log x 2 x 4

1
1

2

     



 

 

 
   

         

32

22

2 3 4 5

x x 1x 3x 2
3x log 8

x 2 x 1 x x 1

x 1 log 3 log 4 log 5 log 2

  
  

    


 = 

x 1

x 1
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58. (0) 

 2a b 2ab 3ab
6 G 3H 48 ab 3 48 ab 48

2 a b 6


       


 

 
3

ab 48 ab 32 a 4,b 8
2

        

 

59. (9) 

 
 

   

   

2

3 1

22

2

n n 1 8n n 1
1

2 2S 1 8 S

S n n 1 2n 1

6

    
   

    


  
 
 

= 
 

 
2

1 4n n 1 9
9

2n 1

   



 

 

60. (0.50) 

 
 

  n 2 4 2 2

2nn 1
T ;

1 n n 2 1 n n 1 n n

 
  

       
n 2 2

1 1 1
T

2 1 n n 1 n n

 
      

 

 1 2 3

1 1 1 1 1 1 1 1 1
T , ; T ,T ,

2 1 3 2 3 7 2 7 13

     
          

     
 

  

 n 2 2

1 1 1
T

2 1 n n 1 n n

 
      

 

 
 

2

n n 2 2

1 1 n n
S T 1

2 1 n n 2 1 n n
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