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1 (b) 𝐹⃗ /8 1 

2 (b) -(1.0 x 103 N/C) 𝑖̂   1 

3 (c) C2N-1m-2 1 

4 (c) C/4  1 

5 (b) 4W  1 

6 (d) 1 

7 (c) Assertion is correct but Reason is incorrect. 1 

8 (b) Both Assertion and Reason are correct and the Reason is not a correct explanation of the 

Assertion. 

1 

9 Definition equipotential surface, 

Diagram for isolated charge, and electric dipole 

                                                                                     Or 

Applying Guass’s law, proof E = 1/4πЄo q/r2 

1 

½ + ½  

10 Definition of drift speed, 

V = E – iR 

4 = 6 – 2R 

r = 1Ω 

2 

11 Current per unit cross-section area 

Derivation of 𝜌 = 
𝑚

𝑛𝑒2τ
 

1 

2 

12 Definition of electric potential energy, 

 

1 

 

2 

13 E = E1-E2 = E =  
1

2πЄ˳

𝜆1

0.1
 - 

1

2πЄ˳

𝜆1

0.2
= 18 x 109 [10 𝜆1 − 5𝜆2] = 18 x 109 x 200 x 10-6 

    = 3.6 x 106 N/C  
F= eE = 1.6 x10-19 x 3.6 x 106 = 5.6 x 10-13 N  
Or 
Gaussian surface is a cylinder of radius r and length L.  
Contribution of flux at flat surfaces (s2 and s3)  

    = 𝐸⃗⃗. d𝐴 = E dA cos90° = 0  

3 
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Contribution of flux at curved surface(s1)  

 = ∫ 𝐸⃗⃗. d𝐴  = ∫ E dA  cos0° = E∫ dA = E(2πrL) 
Using Gauss’s law, 
 

φE = E(2πrL) + 0 =  
𝑡𝑜𝑡𝑎𝑙 𝑐ℎ𝑎𝑟𝑔𝑒

Є˳
  =   

𝜆𝐿

Є˳
 

 

E2πrL =  
𝜆𝐿

Є˳
,  E2πr =  

𝜆

Є˳
,  E =  

1

2πЄ˳

𝜆

r
. 

 

14 (i) a (ii)  a (iii) b (iv) c OR d 4 

15 a non-metallic substance having a high specific resistance, a negative temperature 

coefficient of resistance and a high insulating resistance. 

negative charges in the material orient themselves toward the positive electrode 

and the positive charges shift toward the negative electrode 
(a) capacity increases C = kC’ (b) E = constant as E = v/d (c) increases as C increases 

Or 

Derivation 

1/8 times 

E = 2Kq√2 

5 

 

 

 


