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2. (A) 

 Due to electrostatic shielding, the ratio will be one 

 

3. (D) 
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6. (ABCD) 

 Conceptual 

 

7. (AC) 
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8. (ABCD) 

 Electric field in the region 0r r is given by 
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, 0
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 Hence, the electric field is discontinuous at r = r0. Therefore, statement (a) is true. 

 For r < r0.E = 0. Hence the charge resides only on the spherical surface of radius r = r0. No charge 

exists in the region for which r < r0.. Therefore, statement (c) is also true. Electric energy density is 

given by 
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 Since for 0 , 0, 0r r E u    for r < r0.  Hence statement(d) is true. 

 Let Q1 be the net charge enclosed inside the spherical surface of radius r = 02r . Then from Gausss 

theorem, we have  

 Or Q1 = Q, which is independent of r as long as r is greater than r0. Hence statement (b) is also true 

 

9. (B) 

 Electric field is discontinuous at the locations of charges Hence (B). 

 

10. (A) 

 

11. (CD) 
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 At any instant charge on outer sphere = q  

   Charge on inner sphere = Q – q  
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12. (ABC) 
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13. (AB) 

 

14. (AB) 

 

 

 



CENTERS: MUMBAI / DELHI / PUNE / NASHIK / AKOLA / GOA / JALGAON / BOKARO / AMARAVATI / DUBAI / DHULE # 3 

15. (BCD) 

 Potential at each point on y-z plane is zero. The electric field will be zero on y-z plane at a distance 

2a from origin. 

 

16. (2) 
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18. (2)  

 Since ext initialF 0 and P , the centre of mass of system remains at rest. The electrostatic potential 

energy is minimum when all three charges are collinear and at that instant centre of mass of system 

lies at charge C. Hence in final state charge C must be at centroid O of triangle (in initial state) 

  

 Hence 02
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19. (4) 

  

  
 on BC & AD electric field is nonuniform x is not constant. But on BC & AD electric 

field will have the same type of variation.  
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 Using values 64 10F N    

 

20. (2) 

  

 Substituting values, 

 vr
2 = 2 + 1 = 3 

 vt = r = 1 

 vnet = = = 2 m/sec. 
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21. (C) 

 
cellE 0.14 0.77 0.91V      
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23. (D) 
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25. (C) 
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26. (B,C) 

 

27. (B,C) 

 

28. (A,C) 

 

29. (C,D) 

 

30. (B,C) 
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31. (A,C) 

  
 2Cu Cu Cu    

 E 0.521 0.153 0     

 Hence, disproportionation is spontaneous. 

 

32. (A,C,D) 
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33. (A,C) 

 

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

 Only Au is not oxidised. 
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 cellE 1138mV  

 

37. (0.2) 

  
   

38. (1.5) 
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 Put 
1 2E E , we get, pH 1.5  

 

39. (2) 

    3 2
2 2 2R.P. of H O R.P. of I | I , Fe | Fe    

 

40. (5) 

 cellE 1.51 0.78 0.73V     
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X 0.73 log H 0.73 0.48 0.25
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41. (B) 
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42. (B)  

 We have sin( ) cos( ) 0xy xy   

 sin( ) cos( )xy xy   

 tan( ) 1xy   

 1tan ( 1)xy     

 On differentiating w.r.t. x we get  
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43. (C) 
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44. (B) 

 We have,  
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 Let 2 2u y and v x   

 2
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    [From Equs. (i) and (iii)] 

 2(1 )(1 2 ) 2 3 1x x x x       

   

45. (A) 

 We have 2 22 0ax hxy by    

 On differentiating w.r.t. x we get  
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46. (A) 

 

47. (AC) 

 

48. (A, B, C) 

 We have log (1 ) 0ey x    
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 On differentiating w.r.t. x we get 

 ' ' 0y y yxe y e e y    

 ' ' 1 0xy y       …(ii) 

 
1 1

' '
1 1

y yy y e e
x x

 
         

 

 ' 0yy e    

 From Eq. (ii) 
 ' ' 1 0 ' 1 'xy y xy y       

 ' 1 yxy e    

 

49. (B, C) 

 We have 2 2 2y b xy   

 2 22xy y b    
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 On multiping by (y – x) both numerator and denominator, we get 
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50. (A, B) 
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51. (A, D) 

 We have cos , logex t y t   
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52. (A, B, C, D)  

 We have 2 2 2x y x y   

 On differentiating w.r.t. x we get 
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53. (A, B, D)  

 We have . { }p q p qx x x y    

 On taking log both sides, we get  
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54. (A, C) 
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55. (A, B, C) 
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56. (5) 
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58. (1) 
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59. (1) 
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 On putting x = cos  in Eq. (i) we get 
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60. (1) 

 We have 2sinxyxe y x   

 When x =0, then y =0 

 Now, on differentiating w.r.t. x we get  
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