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Note —
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The question paper is divided into two Sections
A and B. Write answers as per the given
instructions. In case of any discrepancy, the
English version will be final for all purposes. Check
your paper code and paper title before starting the
paper. Calculators are not allowed.
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Note —

MPH-04/8 (2)

Section—A 4%x4=16

(Very Short Answer Type Questions)

Answer any four questions. As per the nature of
the question delimit your answer in one word, one
sentence or maximum up to 30 words. Each
question carries 4 marks.
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At certain instant of time, electric field and

magnetic field are :

_)
and B=4k
respectively at a given position. What is the
power transmitted per unit area at that instant

of time at that position ? Here all units are
in S.I.
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(iii)
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—> A A A
E=i+j+2k
- A

asgn B=4k
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. —> A A
If electric field E=33xi +7y° j), then by
using v | state whether this electric field

1S conservative or non-conservative.
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If 3}) is zero, then what result can be

H
inferred about the charge density p ? Here J

is current density.
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(iv) Magnetostatic magnetic field
—> A A A
B=axi +3byj +5czk. Here a, b and ¢ are
constants. Find the relation among a, b
and c.

—> A A A

Teergrarent gt &1 B=axi +3byj +5czk,
TN q, bW ¢ TM EN AL a, bW cH AA
T FA HITS |

(v) Magnetic vector potential is given as
- A A .
A=3zi +4k, what is the magnetic field
corresponding to this vector potential ?
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(vi) If electric field E=a(x?i +2y°j +3zk),
then using Gauss law find the value of charge

density at point (1, 1, 1).
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(vii) Three charges +g, +3¢q, —4q are placed at
(0, 4a), (34, 0), (0, 0) respectively in xy plane.
Find the electric dipole moment vector of the
system of these three charges.
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(viii) A charged particle of charge 3C is moving

with velocity 2; in a region where electric

field 2? and magnetic field 27 +2k. Find
the Lorentz force acting in the charged

particle. Here all units are in S.I.
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Section-B 4%x16=64

(Short Answer Type Questions)

Note .— Answer any four questions. Each answer should not
exceed 200 words. Each question carries 16 marks.
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2. A uniform line charge A is placed on an infinite

straight wire, which is at a distance J above a
grounded conducting plane, then find the potential
in the region above the region above the plane.
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> >
. Show that E-B 1is invariant under Lorentz

transformation.

- —> ~ ¢ ~
g Tuiisy o E-B o= ®am=o § 9= & Bl

. Find the magnetic vector potential of an infinite
solenoid with » turns per unit length, radius R and

current I.

R 5= qen o 1 e wid gohrs o 2 3R ot S
gRATfeeRT & TR Ayt fawa Fm@ wifsa

. What do you mean by Gauge transformation ?
Explain it.
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. A metallic sphere of radius ‘@’ carries a charge Q.
The sphere is surrounded by a linear dielectric

material of permitivity € with outer radius ‘b’.

Find the potential at the centre of the sphere.
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7. Deduce the Clausius Mossotti relation.
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. Briefly explain the multipole expansion of charge

distribution.
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. What do you mean by Waveguide ? Write the

differences between dielectric and metallic

waveguides.
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