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) A vector with zero divergence IS

a) irrotational b} a null vector

MAULANA ABUL KALAM AZAD UNIVERSITY OF ¢) ascalar d) solenoidal.
TECHNOLOGY, WEST BENGAL
Paper Code : EE-302
FIELD THEORY a) Conduction current
Time Allotted : 3 Hours Full Marks : 70

lvi Ohm's law Is obeyed by

b) Convection current

The figures (n the margin indicate full marks.

¢) Conduction current & Convection current
Candidates are required to give thelr answers (n thelr own

d} Nonc of these.
words as far as practicable.
GROUP - A
( Multiple Choice Type Questions )

vl The closed loop integral of electric field s zero, If

the electric field is caused by
1. Choose the correct alternatives for any ten of the

following : 10x1 =10 al a static charge
0 Given vectors. A ~2ax+ a;y +20; and b) a time varying magnetic fleld
B-aax+ay+az If Aand B are normal to cach ¢} both (a) and (b)
other then a is
2 d) none of these.
a) 1 I3 . -
] 1 a0 vi) The magnetic fleld strength H produced by an
o) - .
) The value of line integration along a circular path of infinitely long conductor carrying current [ at a
cadius 2 units is distance r is given by
£ o b) 2x a) Ha2ul b) He=lI/2xr
) ¢) Helldar d Hedar/l
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Vi) The magnetic flux E and vector potential 3 are

related as

al BaUxA
b B.V.A
) A-VxB
d A-V.B

Vitl) Which of the following is not Maxwell's equation ?

a) V.B-p
- 9B
b v - —
) xE o
—~ - 4D
) VxHe=J+ 2
bOVxH=J+
d v.T.-22
) at

ix} The mathematical form of Lorentz force is given by

a) ?‘-q-i#q_t; x B
b) ?‘-q*q-q?.-B'
¢) ‘f‘-qﬂ+ -t; . -ﬁ
d) F=E+v.B.
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The duecton of propagavet ==

. e |
wares ts @ven by the St -

a E
» H
Ct -r.': -tﬁ
d E.H

Capacitance of the earth of radius Ris

al Zuoﬂ
b) 4z, R
4
¢l gxs_}RJ
1
dl 41‘5,:‘.'5,

Curl of a gradient of a scalar function results
al non zero scalar

b) non-zero vector

¢} zero vector

d) periodic function.
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OROUP - B
[ Short Anawer Type Queations |
Anawer any three of the following. 3 » 6= |6

Explamn the phyateal stgnificance of the terma ;

N divergence of A veetor field

(1) curd of g vector field.

Use Gausa's law (o (ind the electrie field nt o polnt hoth
) Inatda

() Outside

o untlormly chazged sphiere of sadion a.

. . - - -
Extablish force on current clement dF « Jd1 = I3 from
the expresston of Lorentz force on maving charge n 2
uniform steady magnetic field.

,.'
Fa .
Blae State Ampere's circuital law and wrile (s expressions in

both mtegral and differenttal forms.

6. F.mm the fundamental principle, establish the relation,
Vx Eae-ill/dt.
GROUP-C
{ Long Answer Type Questions )
Answer any three of the following. 3 x 15 = 45
7. a) Determine the magnetic flux dendity B caused by a
finite length of z at a distance d from the origin
carrying current /.,
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Apply Ampere's crrcuttal 4 cotatn the potnt
differential surface element a8 7+8

form of Ampere's crcattal AW,
Dertve the Maxwell's equations.
Discuss Physical interpretatiod
equations.

An electric field (n free space is grnen by
% - 50cos(10%t + 8x) &,V /m. Find out the direcdon
of wave propagaticn and the phase constant of this
wave. 2+2
Find out the values of a (attenuaton constant) and
B (phase constant) tn case of propagation of wave in
a lossy dielectric. Also find out the expresston of
mtrinsic tmpedance for this case. T+
Write down general procedure for solving Potsson's
and Laplace’s equation. 6
Two parallel conducting disks shown in the figure

are separated by 5 mm and contatn a diclectric for
which ¢ = 2-2. Determine the charge densitics on

the disk. 9
V=250V

of Maxwels
10+5

Sm]':'l 8'.2'2

A y

x Ve 100V
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11. a)

b)

12. a)

b)

c)

CS/B.TECH/EE/ICE/EEE/ODD/SEM-3/EE-302/201

http://www.makaut.com

7-18

8
State and prove Uniqueness theorem.

For two spherical shells with radil 015 m and
0-25 m respectively, the potenuals are 150 V and
0 V respectively. Assuming free space between the
shells. determine the electric field intensity in free

space. Also evaluate maximum valuc of E. 7

Develop the analogy between uniform plane EM
waves and the clectric transmisston line.

A unform transmission line has constants
R=12mQ/m, G =08 p&'/m, L = 1-3 pH/m and
C = 0-7 nF/m. At § kHz. find (1) impedance, (i) dB

attenuation in 2 km.

What do you mean by linearly polarized planc E.M.

waves in free space ? 5+6+4

13. Write short notes on any three of the following: 3 x S

a)
b)
)

d)

30153

Magnetic scalar and vector potentials
Continuity equation of current

Energy density in clectrostatic fleld

Poynting vector.
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