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Instructions:  1. Answer any FIVE full questions, choosing one full question from each unit. 

          2. Missing data, if any, may be suitably assumed.  

      

Im
p

o
rt

a
n

t 
N

o
te

: 
C

o
m

p
le

ti
n

g
 y

o
u

r 
an

sw
er

s,
 c

o
m

p
u
ls

o
ri

ly
 d

ra
w

 d
ia

g
o
n
al

 c
ro

ss
 l

in
es

 o
n
 t

h
e 

re
m

ai
n
in

g
 b

la
n

k
 

p
ag

es
. 
 R

ev
ea

li
n
g

 o
f 

id
en

ti
fi

ca
ti

o
n

, 
ap

p
e
al

 t
o

 e
v
al

u
at

o
r 

w
il

l 
b
e 

tr
ea

te
d
 a

s 
m

al
p
ra

ct
ic

e.
  

 

  UNIT – I CO PO Marks 

1 a) State and Explain Coulomb’s law of force between two point 

charges in vector form.  
CO1  05 

 b) Point charges of 50nC each are located at A(1,0,0), 

B(-1,0,0),C(0,1,0) and D(0,-1,0) in free space. Find the total 

force on the charge at A. 

 CO2 PO1 08 

 c) Derive an Expression for Electric field intensity due to an 

infinite line charge.  

CO2 PO1 07 

  OR    

2 a) State and Prove Gauss Law. C02 PO1 05 

 b) Derive the expression for E due to sheet charge using Gauss’s 

law. 
CO2 PO1 05 

 c) Evaluate both sides of the divergence theorem for the defined 

plane in which 1≤ x ≤ 2, 2 ≤ y ≤ 3, 3 ≤ z ≤ 4,  

if D = 4x ax+3y 2ay+2z3 az c/m2. 

CO2 PO1 10 

  UNIT – II   
 

3 a) Obtain the expression for the work done in moving a point 

charge in an Electric field. 
CO2 PO1 07 

 b) Given V=2x2y-5z at point P(-4,3,6), Find the potential, electric 

field intensity and volume charge density. 
CO2 PO1 07 

 c) Calculate  the  work done  in moving a charge 4C from (1,0,0) to 

A(0 ,2, 0) along the path y= 2-zx, z=0 in the  field  i) E=5 axv/m 

ii) E= 5x ax v/m iii) E= 5x ax + 5y ay v/m 

CO2 PO1 06 

  OR    

4 a) Derive the expression for equation of continuity of current. CO3 PO2 08 

 b) Electrical potential at an arbitrary point in free space is given as 

V=2(x+1)2(y+2)2(z+3)2 volt at a point P(2,-1,4).Find  i) V ii) E 

iii) |E|   iv ) |D|  v)  ρv 

CO2 PO1 06 

U.S.N.           



 

 

 c) Define potential difference. Derive the expression for potential 

field of a point charge. 
CO2, 

CO3 

PO1, 

PO2 
06 

  UNIT – III    

5 a) Solve the Laplace’s equation for the potential field in the 

homogeneous region between the two concentric conducting 

sphere with radii ‘a’ and ‘b’ such that b > a.  

If potential V = 0 at r = b and V=V0 at r = a. Also find the 

capacitance between concentric spheres. 

CO3 PO2 10 

 b) Determine whether the following potentials satisfy Laplace’s 

equation. 

i) V = 2x2-3y2+Z2      ii) V = r cosө +ϕ  
CO3 PO2 06 

 c) Write Laplace’s equation in different coordinate systems. CO1  04 

  OR    

6 a) Derive an expression for capacitance of two uniformly charged 

parallel planes of infinite extent. 
CO3 PO2 08 

 b) Obtain  Poisson’s equation from point form of Gauss Law. CO2 PO1 06 

 c) Calculate numerical values for V and ρv at point P in free space 

where V = 5ρ2 cos 2φ at P(ρ = 3, φ = 
𝜋

3
 , z = 2). CO2 PO1 06 

  UNIT – IV    

7 a) State and Explain Biot Savart’s Law. CO1  06 

 b) State and prove Ampere’s circuital law. CO2 PO1 04 

 c) Obtain the boundary conditions at the interface between two 

magnetic materials. 

CO3 PO2 10 

   OR    

 

 
8 a) Derive an expression for force between differential current 

elements. 

CO2 PO1 08 

  b) A point charge of Q = 18C has a velocity of 5x106 m/s in the 

direction av= 0.6ax + 0.75ay + 0.3az m/s. Find the magnitude of 

the force exerted on the charge by the field 

a) E= - 3ax + 4ay +6az kV/m 

b) B = - 3ax +4ay +6az mT 

CO2 PO1 06 

  c) Explain the concept of scalar potential. CO1  06 

    

UNIT – V 
   

  9 a) List and Explain Maxwell’s equation in point form and integral 

form for time varying fields. 

 

 

 

 

CO1  08 



 

 

  b) For the given medium ε=10-11 F/m and µ=10-5 H /m, 

 if  B = 2x10-4cos 105 t sin 10-3y ax tesla: 

i) Find E 

ii) Find the total magnetic flux passing through the 

surface x = 0, 0 < y < 40 m, 0 < z < 2 m at t = 1 µ sec  

CO2 PO1 08 

  c) A conductor of length 4 m long lies along the ‘y’ axis with a 

current of 10 Amp in the ay direction. Find the force on the 

conductor if the field in the region is B=0.005ax tesla. 

CO2 PO1 04 

     OR    

 10 a) State and Prove Poynting theorem. CO1  08 

  b) For the given medium ε=4x10-9 F/m and σ =0, find K so that 

E=(20y-kt)ax V/m and H=(y+2x106t)az A/m. 

CO2 PO1 06 

  c) A uniform plane wave  of frequency 10 MHz  travels  in positive 

direction in a lossy medium with and µr =4 and εr = 2.5 and 

conductivity 10-3 ʊ/m Find a) attenuation constant b) phase 

constant c) wave length d) propagation constant and intrinsic 

impedance. 

CO2 PO1 06 

                                                                ****** 


