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THIRD SEMESTER
ELECTRICAL AND ELECTRONICS ENGINEERING
EE 34 — ELECTROMAGNETIC THEORY
(REGULATIONS 2008)

Time : Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Write down the expressions for differential length in all
the three coordinate systems?

Transform the given vector to cylindrical coordinate at the
specified point. 5d, at Plr = 4,¢ =120°, z =—1)?

Give the expression for Electric field intensity at a general
point P due to and infinite long straight line charge with a
charge density of p C/m?

Write down the expression for Electric flux density D in
terms of E taking into account the polarization?

Write the expression which represents Lorentz Law of
Force?
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11.

What is the force and torque experienced in a cl
of conductor excited by a constant magnetic f;
Wh/m??

Give the expression for the EMF ina conductor w
the motional and induction effects are present in

Write the expressions of KVL in circuit theory
theory point of view of a cifcuit consisting of ar
4P Volts shunted by a resistor of R’ Ohms.

Give the Wave Parameters of Rlectromagnetic
in free space.

Under what condition a transmission line wilt be
Distortion less line.

PART B — (5 x 16 = 80 marks)

(@ Find the nature of the following
determining divergence and curl.

@ A=30a, + 2@, +5x2°G,

G) A= (11:';3)5, +108, (cyleoord).
T

Or

W2
() Vector field D=[%-»]E,, is given

coordinate system. Evaluate both
Divergence Theorem for the volume
between r =1 and r = 27

: (
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13.

14.

(a)

®)

@)

(b)

(a)

(b}

Find the force on a point charge g located at
(0,0,R)mdue to charge of surface charge density

£, C/m? uniformly distributed over the circular disc
r<a,z=0m.

Or

Find the potential and Electric field intensity for the
region between two concentric right circular
cylinders where V=0 at r=1 mm and V=100V
at r = 20 mm. Neglect the fringing effects.

A Circular loop of wire of radius ‘7, lying in xy plane
with its centre at the origin and its axis to be 2 axis,
carries a current I amperes in the +¢ direction.
Using Biot-Savarts law find H (0,0,2) and H(0,0,0).

Or

Derive the expression for the inductance per unit
length of a coaxial conductor having inner
conductor radius ‘@’ and inner radius of outer
conductor ‘b'?

Derive the general Maxwell's equations in integral
form from the respective fundamental laws.

Or

Find the amplitude of displacement current density
in an air space within a large power transformer

where H =10°cos(377¢ +1.2566 x102)a, A/m.
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(@)

()

Find the Characteristic impedance, propagat
constant and velocity of propagation for
transmission line having the following paramete
R=84QKm, G=10°%Km, H=10mHk
C =61 nF/Km, frequency = 1000 Hz.

Or

Derive the Transverse Electromagnetic W
equation in space travelling in the x direction, f
the Maxwell's equations derived from Amperes
Faraday’s laws.





