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SOLUTIONS 

 

1. (B) 

 Charge moves  r   to  the  field  lines.  So the work done will be zero. 

 

2. (B) 

  
 

3. (B) 

 By mechanical energy conservation 
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 ( from  momentum  conservation  at  closet approach,  both  particle  will  move  with  a  common 

speed v/2)) 

 

4. (B) 
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5. (B) 
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6. (A) 

  

  
 

7. (D) 

  
 

8. (D) 

  
 

9. (B) 
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10. (C) 

  
 

11. (A) 

  
 

12. (A)  

  

  
  

13. (B) 
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14. (A) 

  
  

15. (0) 

  
 

16. (B) 

  
 

17. (B) 
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18. (A) 

  
 

19. (B) 
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20. (A) 

  
  

21. (1.25) 

  
 

22. (8) 

  
 

23. (1200) 
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24. (0.75) 

  
  

25. (20) 

  
 

26. (4.5) 

 Force  between  two  line  charges  On  a  unit  length 
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27. (0) 

 As ON = MN = OM = r  

 So it is equilateral triangle :  

  Potential at N due to two dipoles ;  

 V = V1 + V2  
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28. (0.1) 

  
 

29. (43.2) 

  

  
  

30. (400) 
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SOLUTIONS 

 

31. (B) 

 In galvanic cell, e flows from anode (Zn) to cathode (Ag). 

 

32. (C) 

 E 0.83 1.82 1.65 0       (non-spontaneous) 

 

33. (D) 

 Mg and Zn get oxidised in preference to Fe. 

 

34. (C) 

 

35. (B) 

 6 E 4 0.54 2 0.76 E 0.613V         

 

36. (B) 

  

37. (B) 
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38. (A) 
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39. (C) 
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40. (C) 
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 As H ;E      and equilibrium shifts to right. 

 

41. (D) 

  spI AgI Ag Ag Ag
E E 0.059log K 

    

  170.8 0.059 log 8.3 10 0.15V       

 

42. (C) 
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43. (B) 
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44. (B) 

  
 

45. (A) 

 Net cell reaction: 2 3Fe Ag Fe Ag      
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46. (C) 
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47. (C) 

 
2 2

1Cu Zn Cu Zn, G       
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48. (C) 

 Reaction quotient 
4

1

OH

  

 for P 

 Reaction quotient 
12

H     for Q 

 In both above cases pH  favours forward reaction. 

 

49. (A) 
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 E 0.059pH;AspH ,E     

 

50. (D) 

 
14
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 1.33 0.14pH   

 0.77V 0.54V    

 Hence, only I can be oxidised. 

 

51. (65.6) 
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  2 2 2H Hg Cl 2H 2Cl 2Hg; n 2       

 

52. (40)  

 

53. (4) 

 A: 2H 2H e 2     

 C: 2 2O 2H O 4e 4OH     

 ------------------------------------- 

 2 2 22H O 2H O   

  R nG 2 237.2 2 80

       

 4 96500 E     

 E 0.40V   

 

54. (9)  
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55. (8) 
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56. (2) 
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 2 32Al 3Cu 2Al 3Cu       

 

57. (23) 
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 Hence, O.P is 0.23V  

 

58. (2) 
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59. (358) 
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 pH 3.58   

 

60. (2) 
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SOLUTIONS 

 

61. (A) 

    1/2 1/21 1 1y x x x      
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dy
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62. (C) 
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63. (A) 

 y = log ex – log (ex + 1) 

    = x – log (ex + 1) 
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64. (C)   
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65. (B) 
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    22 sec tan sec tan sec
dy

x x x x x
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 = –2 sec x (sec x – tan x)2   

 

66. (B) 

 Let us first express y in terms of x because all alternatives are in terms of x.  
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 So, 1 1x y y x     

      2 21 1x y y x    

  x2 – y2 + x2y – y2x = 0 

   (x – y) (x + y + xy) = 0 

  x + y + xy = 0 ( x  y) 
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67. (C) 
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68. (C) 
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69. (D) 

  cos (xy) – x = 0 
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70. (A) 

 Let   2, 2 13y xf x y x e xye    
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 Dividing Numr and Denr by ex 

 
2 2 ( 1)

( 2)

y x

y x

dy xe y x

dx x xe





 
 


  

 

71. (D) 

 Taking log on both sides, we have 

  y log x + x log y = 0 

 Now using partial derivatives, we have 



CENTERS: MUMBAI / DELHI / PUNE / NASHIK / AKOLA / GOA / JALGAON / BOKARO / AMARAVATI / DHULE # 3 
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72. (B) 
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2
tan
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 Taking logarithm of both the sides, we get 

 log x = tan–1 
2

2

y x

x

 
 
 

 

   y = x2 + x2 tan (log x) 

 
dy

dx
 = 2x + 2x tan (log x) + x2 sec2(log x). 

1

x
  

        = 2x [1+ tan (log x)] + x sec2 (log x).  

 

73. (C) 
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74. (B) 

 y = 2 tan–1 x 
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75. (C) 

 1 1 cos 1 cos
tan

1 cos 1 cos
y 

     
        

, where  

 x2 = cos  

 = tan–1
cos / 2 sin / 2

cos / 2 sin / 2

   
 

   
 

 = tan–1 
1 tan / 2

1 tan / 2

  
 

  
 

 = tan–1 [tan (/4 + /2)] = /4+ /2 

 = 1 21
cos

4 2
x
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76. (B) 

 Substituting x = sin  and y = sin  in the given equation, we get 

 cos  + cos  = a (sin  – sin ) 

  2cos .cos 2 cos .sin
2 2 2 2

a
   

  

  cot 
2


 = a= 2 cot–1 a  

  sin–1 x – sin–1 y = 2 cot–1 a 

 Differentiating with respect to x, we get 
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77. (C) 

 y = sin–1
2
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 = 2 tan–1
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and z = tan–1 x 

2

1

1

dz

dx x
 


 

  
2

2

/ 2 1
.

/ 1 1

dz dy dx x

dx dz dx x


 


 = 2 

 

78. (B) 

 Here y = sin x y   y2 = sin x + y+ 

 2y 
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cos
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79. (A) 

 Here 
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  aby + ay2 + xy = bx + xy 

  ay2 + aby = bx 

  2ay 
dy

dx
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dy
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80. (C) 

 y = ex + y 

  log y = x + y      
1

1
dy dy

y dx dx
    

  
1

dy y

dx y



 

 

81. (1) 

 /
dy dy dx

dx d d

   
    

    
  

 = 
2

2

3 sin .cos

3 cos sin

a
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 = – tan  

  exp. = 
21 tan sec      

 

82. (6) 

 From the given equation, we have 

  y2 (1 – x2) = (sin–1 x)2 
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  (1 – x2) 2y 
dy

dx
– 2xy2 = 2 

1

2

sin

1

x

x




 

  2 (1 – x2) y 
dy

dx
 – 2xy2 = 2y 

  (1 – x2) 
dy

dx
= 1 + xy = 6 

 

83. (1) 

  g(x) = f [f (x)] 

 = f {|x – 2|} 

 = || x – 2| – 2| 

 But x > 20 |x – 2| = x – 2 

  g(x) = |x – 2 – 2| = x – 4 

  g'(x) = 1   

 

84. (11) 

 h' (x) = 2f (x) f '(x) + 2g(x) g'(x) 

    = 2f (x) g(x) + 2g (x) f " (x) 

    = 2f (x) g(x) – 2f (x) g(x) 

    = 0 [  f "(x) = –f (x)] 

  h(x) = c 

  h(10) = h (5) = 11  

 

85. (1) 

 n x = loge x, so 

 f (x) = logx (logex) = 
log(log )

log

x

x
 

  f ' (x) = 
2

1 1
log log(log )

log

(log )

x x
x x x

x

 
 

   

  ef ' (e) = e
2

1/ 0 1

(1)

e

e


  e = 1 

   

86. (0) 

 When 1 < x  3, 

 f (x) = (x – 1) – (x – 3) = 2 

   f ' (2 – 0) = 0, f ' (2 + 0) = 0 

  f ' (2) = 0  

 

87. (1) 
 Let y = sin 2x cos 2x cos 3x + log2 2

x + 3 

 = 
1

2
sin 4x cos 3x + (x + 3) log22 

 = 
1

4
[sin 7x + sin x] + x+ 3 
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dy
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 [7 cos 7 + cos ] + 1 
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 =
1

4
 [– 8] + 1 = –1  

 

88. (3) 
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89. (1) 

 
2 lnx xy e  
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2 lnx xdy
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  1  When 1x    

 

90. (3) 

 3
2

y x


   

 3
dy

dx
  for all x  
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