


1. (a)
2. (a)
3. (a)
4. (d)
5. (d)
6. (c)
7. (b)
8. (a)
9. (b)
10. (a)
11. (d)
12. (d)
13. (a)
14. (b)
15. (a)
16. (c)
17. (a)
18. (a)
19. (d)No change in the energy of the system. Hence, not net work done by the system is zero. 
	Correct choice is (d)

20. (a)Conceptual
21. (b)As insulator plate is passed between the plates of the capacitor, its capacity increases first and then decreases as the plate slips out. As a result, positive charge on plate A increases first and then decreases, hence current in outer circuit flows from B to A and then from A to B. 

22. (b)Aluminium is a metal, so when we insert an aluminium foil, equal and opposite charges appear on its two surfaces. Since it is of negligible thickness, it will not affect the capacitance. 
	Alternative : From the formula, 

		C = 
		[image: ]
		Here, K =  and t  0

	so,	C =  = C0 

23. 
(A)	
		C1 = C
		C2 = KC

		q1 =  = CV

		q2 = C2  = KCV
		q1 < q2 .

24. 
(a)E =  = 2.1 × 10–5

	E’ =  = 1 × 10–5

		
	or	K = 2.1 2

25. 
(d)C = 
	d' = 2d,		K = 3

	C' =  C.

26. 


(b)C´ =  =  =  		
	[image: ]
	C´ = 40.5 PF
	Correct choice is (c).
27. 

(b)V2 =   V0 =   100 = 25 V

28. (d)V1 = V0 – V2 = 100 – 25 = 75 V

29. (d)
	[image: ]	[image: ]				
	q1 + q2 + q3 + = 1.8 C = (3C)2 = 1.8 C
	C = 0.3F 

	Ceq =  = 0.1 F 
	Q = CeqV = 0.1 x 2 = 0.2 C 

30. (a)
[image: ]
	Due to symetric charge distribution 
	for loop ACDB  




	VA –  = VB       		VA – VB = 	VA – VB = 		Ceq =  
31. 

(a) = C

	 = 0.2 V/s

	V = 123456

	t = 100 s

32. (a)Immediately after the key is closed, capacitor be have like a conduetory wire, therefore.

		[image: ]		i = 		
	After a long time interval, capacitor be have like a open circuit. Therefore.
	

33. 
(c)q3 = .Q


	q3 =  × 80 =  × 80	= 48 C

34. 




(c)U0 =  	U =  =  = 			 

	t1 =   n2		....(a)

	and o	q  = q0


		 = q0 , 	

		
		t2 = 2 ln 2	....(b)

		

35. (c)
[image: ]
	v = 200(1 – e–t/t)
	120 = 200(1 – e–t/)


	e–t/ =  =  
	t/ = log(2.5) = 0.4
	5 = (0.4) × R × 2 × 10–6 

		R =  
	=	R = 2.7 × 106
36. (c)Time constant for parallel combination = 2RC

	Time constant for series combination =  
	In first case :	


		 = 		........(i)
	In second case : 	


		 = 		........(ii)
	From (i) & (ii), 	




		 =  			t2 =  =  = 2.5 sec.

37. (d)  Q = c0 e–t/cR
	4 = 40 –t/ 
	 = 0 –t/ 
	When  t = 0  	0 = 25
	 = 0 = 25
	when   t = 200 	 = 5

	5 = 25 

	ln 5 = 



	 =  =  =   
	Alternative :	
	Time constant is the time in which 63% discharging is completed.
	So remaining charge = 0.37 × 25 = 9.25 V
	Which time in 100 < t < 150 sec.
	Alternative :	

38. 
(a)Electric field inside dielectric   = 3 × 104
	  = 2.2 × 8.85 × 10–12 × 3 × 104
	= 6 × 10–7 C/m2

39. (b)[image: ]


	Q2 =  Q = 

	Q = E 	



	  Q2 =  =   
	[image: ]			

40. 
(B)
	Q1 = 24C 
	Q2 = 18MC
	Q = 42C
	E = 107 × 42 × 10–6  
	E = 420 N/C

41. (a)


	Minimum no. of capacitors required = 32

42. 
(d)
	at steady state 


	
	current in the circuit 

	 = 
	potential difference across AB(AB  = Ir2 

	= 
	charge on capacitor  = Q = C(V)AB 

	Q =  

43. (b)Qcap = KC0V

	


	= (90 × 10–12) (20)  Coulomb 
	= 1200 × 10–12 Coulomb
	= 1.2 nc

44. 
(c)W = –(Uf –  Ui) =  = 

45. 
(c)
	C12 = 6 F


	C23 = =  F

	C13 =  F

46. (d)Applying the concept of charge conservation on isolated plates of 10F, 6F & 4F and distribuiting the charge we get



	=  × 30 mc = + 18 c  

47. 
(d)
		Q = 100 × A 0
	 	Q = 100 × 1 × 8.85 × 10–12 C
	                = 8.85 × 10–10 C

48. (a)Energy dissipated when switch is thrown from 1 to 2.

	
	
	Q = CV


 = 


	H = CV2 – 


	H = CV2 



	= CV2 ×  = CV2 




	=  ×  =  

49. 
(a)

dc =  

	c = 


	=   

50. 
(d)
Given S C1 + C2 = 10F	…(i)

	
		4C1 = C2	…(ii)
	from equation (i) & 
	C1 = 2F
	C2 = 8F
	If they are in series 

	Ceq. =  = 1.6F  
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