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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

December, 2014
PHYSICS
PHE-07 : ELECTRIC AND MAGNETIC
PHENOMENA
Time : 2 hours Maximum Marks : 50

Note : All questions are compulsory. Marks allotted for
each question are indicated against it. You may use
log tables or calculators. Symbols have their usual

meaning. Values of physical constants are given at
the end.

1. Attempt any five parts : i 5x4=20

(a) Two point charges +4e and +e are separated
by a distance of 2m. Determine the
resultant force on a charge +e placed at the

mid-point of the line joining them.

(b) V=x (y2 — 4% is the electric potential at
any point. Determine the magnitude and
direction of the electric field at that point.
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(c)

(d)

(e)
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A dielectric slab of thickness t is inserted
between the plates of a parallel plate
capacitor. Show that the capacitance of the
capacitor is given by

C - goA

[(d —t) + i]
€o

where d is the separation of the capacitor
plates and A, their area.

Show that Gauss’s law for a dielectric

medium is modified to

- BEN
D =¢tE

The energy of a capacitor is 3-0 puJ when it is
charged by a 1-5 V battery. Calculate its
energy when it is charged by a 3:0 V battery.
An electron is. moving with velocity
2./1\ + 33\ ms! in an electric field
(3/i\ + 63\ + 2]/;) Vm™! and a magnetic field
of 23\ + 3f§ (in tesla). Determine the
magnitude of the Lorentz force acting on the

electron.

In the Bohr model, the electron of a
hydrogen atom moves in a circular orbit
of radius 53 x 107! m with a speed of
2-2 x 10® ms™L. Determine its frequency and

current in the orbit.
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(h)

What is self-inductance ? Derive the
expression for self-inductance of a solenoid of
length / and area of cross-section A having
N turns.

2. Attempt any one part : 10

(a)

(b)

Derive the expression for the electric field
due to an electric dipole at a point on the
perpendicular bisector of the dipole at a
distance r from the centre of the dipole.
Draw the appropriate diagram. 7+3

Derive the expressions for the electric
potential at points outside and inside a

- uniformly charged non-conducting sphere. 2+8

3. Attempt any one part : 10

(ag)

(b)
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State Biot — Savart law. Using this law,
derive an expression for the magnetic field
due to a long straight wire carrying current
at a point on a line perpendicular to the
wire. Calculate the magnetic field if the
point is at a distance of 0-5 m given that the
current in the wire is 5 mA. 246+2

Distinguish between  diamagnetism,
paramagnetism and ferromagnetism. Draw
the B-H curve for a ferromagnetic material.
Explain how it is obtained and discuss its
importance. 3+3+4
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4. Attempt any one part : 10

(a) Write Maxwell’s equations for a linear
dielectric medium and hence derive the wave
equation. Also obtain the expression for the
refractive index of the medium. 2+6+2

(b) A uniform electromagnetic plane wave of
100 MHz travelling in free space strikes a
block of a material havinge=5¢, p=5p,
and 6 = 0 normal to the surface. If the

incident magnetic field is given by

- 6 A
B =1x107° cos (ot — By)z tesla

write the complete expressions for the

reflected and transmitted electric and
magnetic fields. 10

Physical constantis :
e=167x10"°C
m, =9-1x 1073 kg
m, = 1-67 x 10727 kg
g, =885x 1072 Fm™!
o =4mx 107 Tm AL
c=3x108 ms™!

h = 6626 x 10~ Js
1
4ng,

=9-0x 10° Nm? c2
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