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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.  
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  UNIT - I CO PO Marks 

1 a) Obtain expression of Electric Field Intensity due to various types 

of charge distribution. 

CO2 PO1 08 

 b) 
The flux density ra

r
D ˆ

3
=


nC/m2 is in the free space. 

 i)Find E


at r=0.2m. 

ii)Find the total electric flux leaving the sphere of r=0.2m 

iii)Find the total charge within the sphere of r=0.3m 

CO2 PO1 04 

 

 c) The charge is distributed along the z-axis from z = -∞ to +∞ and 

y-axis from y = -∞ to +∞  with a charge density of 20nC/m. Find 

E


 at (2,0,0)m. Also, express the answer in cylindrical co-

ordinates. 

CO2 PO1 08 

  OR 
   

2 a) Obtain the expression for divergence by Appling Gauss’s law to 

a differential volume element. 

CO2 PO1 08 

 b) 
Let rarD ˆ5 2=


mC/m2 for r<0.08m and ra

r
D ˆ

1.0
2

=


 mC/m2 for 

r>0.08m.Find charge density for (i) r=0.06m and (ii) for r=0.1m 

CO2 PO1 04 

 c) If a sphere of radius ‘a’ has a charge density ρv=kr3 then find D


and D


.  as a function of radius r and sketch the result. Assume 

k constant. 

CO3 PO2 08 

  UNIT - II 
   

3 a) Define electric field intensity and electric potential. Deduce the 

relationship between E and V. 

CO2 PO1 06 

U.S.N.           



 

 

 b) An electrostatic field is given by E


=-8xy xâ -4x2
yâ + zâ V/m. 

The charge of 6C is to be moved from B(1,8,5) to A(2,18,6). 

Find the work done in each of the following cases, 

i)The path selected is y=3x2+z,z=x+4 

ii)The straight line from B to a. 

show that the work done remains same and is independent of the 

path selected. 

CO2 PO1 08 

 

 

 c) Given the potential field V=50x2yz+20y2 volts in free space. 

Find (i) V at P(1,2,3) (ii) PE


 and (iii) râ at P . 

CO2 PO1 06 

  OR 
   

4 a) Define work done and obtain the line integral to calculate the 

work done in moving a point charge Q in an electric field E


. 

CO2 PO1 06 

 b) If three charges 3μC,4μC and 5μC are located at (0,0,0), (2,-1,3) 

and (0,4,-2) respectively. Find the potential at (1,0,1) assuming 

zero potential at infinity. 

CO2 PO1 08 

 c) Find the total current in outward direction from a cube of 1m, 

with one corner at the origin and edges parallel to the coordinate 

axes if, 232 /ˆ2ˆ2ˆ2 mAaxyaxyaxJ zyx ++=


. 

CO2 PO1 06 

  UNIT - III 
   

5 a) Explain and derive the boundary conditions for a di-electric and 

di-electric interface. 

CO2 PO1 08 

 b) Solve the Laplace’s equation for the potential field in the 

homogeneous region between the two concentric conducting 

spheres with radii a and b, such that b>a if potential V=0 at r=b 

and V=V0 at r=a. And find the capacitance between the two 

concentric spheres. 

CO2 PO1 08 

 c) A potential field is given as V=100e-5x sin 3y cos4z V. Let the 

point P(0.8, 0.6, 0) be located at a conductor free space boundary 

is at z = 0. At point P, find the magnitudes of, (i)V, (ii) E


, (iii)Et, 

(iv)EN. 

CO2 PO1 04 

  OR 
   

6 a) Explain and derive the boundary conditions for a conductor and 

free-space interface. 

CO2 PO1 08 

 b) Conducting spherical shells with radii a=10cm and b=30cm are 

maintained at a potential difference of 100V such that V(r=b)=0 

and v(r=a)=100V.Determine V and E in the region between the 

shells. If εr=2.5 in the region determine the total charge induced 

on the shells and the capacitance there on. 

CO2 PO1 08 

 



 

 

 c) Determine whether or not the following potential fields satisfy 

the Laplace’s equation: 

(i) V=x2-y2+z2  (ii) V=rcosθ+ϕ 

CO2 PO1 04 

  UNIT - IV 
   

7 a) Derive an expression for curl H using Ampere’s circuital law. CO2 PO1 08 

 b) Obtain the expression for H


 in all the regions if a cylindrical 

conductor carries a direct current I and its radius is ‘R’m. Plot the 

variation of H


against the distance r from the centre of the 

conductor. 

CO2 PO1 06 

 c) Find the magnetic flux density at the centre ‘O’ of a square of 

sides equal to 5m and carrying 10 amperes of current. 

CO2 PO1 06 

  
 OR 

   

 

 
8 a) In cylindrical co-ordinates zarA ˆ50 2=


Wb/m is a vector 

magnetic potential, in a certain region of free space. Find H


, B


,

J


 and using J


 find total current I crossing the surface 

0≤r≤1,0≤ϕ≤2π and z=0. 

CO2 PO1 08 

  b) The magnetic field intensity is given in a region of space as,

zy a
z

a
z

yx
H ˆ

2
ˆ

2
2

+
+

=


A/m. Find (i) H


 ,(ii) J


,(iii)Use J


 to 

find the total current passing through the surface 

z=4,1<x<2,3<y<5 in the zâ direction. 

CO2 PO1 06 

  c) Evaluate both sides of Stoke’s theorem for the field 

aH ˆsin10=


 and the surface r=3,0≤θ≤900.Let the surface have 

the râ direction. 

CO2 PO1 06 

   
UNIT - V 

   

  9 a) 
Show that 

t
J v




−=


.  where J


 is conduction current density in 

A/m2 and ρ is volume charge density in C/m3 

CO2 PO1 06 

  b) A two dimensional electric field is given by yx axaxE ˆˆ2 +=


V/m. 

Show that the electric field cannot arise from a static distribution 

of charge. 

CO2 PO1 04 

  c) Given the retarded potentials, 

V=-y(x+at0V and xat
a

x
yA ˆ)( +=


Wb/m where a=

00

1


 

(i)Show that 
t

v
A




−= 


.  ,(ii)Find H


, B


, E


, D


. 

CO2 PO1 10 

   
OR 

   

 10 a) State Poynting theorem and explain its significance. Derive point CO2 PO1 06 



 

 

and integral form of the Poynting theorem. 

  b) A radio station transmits power radially around the spherical 

region. The desired electrical field intensity at a distance of 10km 

from the station is 1mV/m. Calculate the corresponding magnetic 

field, power density and the power transmitted by station. 

CO2 PO1 04 

  c) A wave propagating in a lossless dielectric has components, 

y

x

aztH

aztE

ˆ)10cos(1.1

ˆ)10cos(500

7

7





−=

−=




  if the wave is travelling at a velocity 

0.5 times the velocity in free space, find μr,εr,β,λ,η  

CO2 PO1 10 
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