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Answer Question No. 1 compulsory (14 � 1 = 14)

Answer One question from each Unit (4 � 14 = 56)

Q1)

a) State electric field intensity?

b) Express Maxwells first equation.

c) Define potential gradient.

d) State an expression for field of a line charge?

e) State and express Poisson’s equation.

f) Explain about current density.

g) State the properties of conductors.

h) State Ampere’s circuital law.

i) What are vector magnetic potentials?

j) Define potential energy & permeability.

k) State Faraday’s law.

l) What are the conditions for non-conducting medium?

m) What is meant by plane wave reflection?

n) State energy density in Magnetic field.

UNIT - I

Q2) a) Define gradient function. If a fine filament carries a uniform charge distribution of
P

L
 C/M, find electric field at a point P

2
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1
, z

1
).

b) Derive expression for electric field due to line charge density.

OR
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c) State and prove Maxwell first equation in electrostatics.
d) Define and derive coloumb’s law and discuss its applications.

UNIT - II

Q3) a) Derive the expression for capacitance in a 2-wire line.

b) Discuss the differences between displacement current and conduction current.

OR

c) Classify Materials on their electrical conductivity parameters.

d) Discuss the boundary conditions between a conductor - free space.

UNIT - III

Q4) a) Derive the expression for Amperes force law.

b) Write short notes on :

i) Retacted potential.

ii) Helm-Holtz theorem.

OR

c) If the retarted scalar electric potential 0V x t   and vector magnetic potential,

0

A x

x
t a


 

  
 

, where 0  is velocity of propagation

i) Find .A
ii) Find B, H, E and D

d) Derive expression for force and torque on a closed circuit.

UNIT - IV

Q5) a) Derive expression for polarization reflection of uniform plane wave at normal incidence.

b) Derive the wave equation for source free region.

OR

c) Derive expression for polarization reflection of a conducting medium at normal
incidence.

d) What is skin effect? Explain its advantages and disadvantages.
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Answer Question No. 1 compulsory (14 � 1 = 14)

Answer One question from each Unit (4 � 14 = 56)

Q1)

a) State Applications of Gauss’s law.

b) What is vector potential?

c) What is energy density function?

d) What is scalar potential?

e) Write 2 boundary conditions in electrostatics.

f) Give Poisson’s and laplace equations.

g) What is displacement current?

h) Write 2 magnetic boundary conditions?

i) What is conduction current?

j) Define relative permeability?

k) Write inconsistency law.

l) What is the equation for intrinsic impedance of good conductor?

m) Define intrinsic impedance of free space.

n) What is Helm-Holtz wave equation?

UNIT - I

Q2) a) For the vector function 2 2 ˆˆ ˆA 2xy i yz j xy k     evaluate the line 
C

A.dL  where C

is the straight line joining the points (0, 0, 0) (1, 2, 3).

b) Derive the expression for electric potential.

OR
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c) The electric field intensity given by ˆˆ ˆE yzi xzj xyk   . Find the potential difference

between the points (0, 22.7, 99) and (1, 1, 1).
d) Derive the expression for energy density in electrostatic field.

UNIT - II

Q3) a) Derive an expression for Poission’s distribution with an example.

b) Define laplace equation and the expression for laplace with an example.

OR

c) Explain current density & derive expression for current density.

d) Discuss the boundary conditions between conductor and free space.

UNIT - III

Q4) a) What is duality theorem explain, duality theorem in detail?

b) Derive the lorentz force equation.

OR

c) Derive the Magnetic vector potential inside a long straight conductor.

d) What is point form of Ohm’s law?

UNIT - IV

Q5) a) Derive the wave equation for source free regions.

b) Discuss the differences between linear, circular and elliptical polarization.

OR

c) Discuss the Faraday’s law of induction.

d) Define & derive Poynting theorem.
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