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BACHELOR OF SCIENCE (B. Sc.)
PHYSICS
Term-End Examination

December, 2024

PHE-07 : ELECTRIC AND MAGNETIC
PHENOMENA

Time : 2 Hours Maximum Marks : 50

Note : (i) All questions are compulsory.

(it) Marks allotted for each question are
indicated against it.

(iti) You may use a calculator.
(iv) Symbols have their usual meanings.

(v) The values of physical constants are
given at the end.

1. Attempt any five parts : 5x4=20

(@) Two point charges Q, and Q, are 1.5 m

apart and their combined charge is 20 puC.
If one repels the other with a force of 0.3 N,
what are the two charges ? 4
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(b) Using Gauss’ law, compute electric field at
a point inside a spherical symmetric
charge distribution. 4

(¢) Two equal point charges are fixed at x =-b
and x = + b on the x-axis. Another point
charge Q is placed at the origin. When Q is
displaced by a small distance x along the
x-axis, calculate the change in potential

energy. 4
(d) An air cored solenoid with length of 150 cm

and internal diameter of 2 cm has a coil of
1000 turns wound on it. Calculate the
inductance of the solenoid. 4

(e) A uniform plane wave has a wavelength of
4 cm 1in free space and 3 cm in a dielectric
for which p=4.7x10""NA™2. Determine

the dielectric constant of the dielectric. 4

(f) Calculate the effective capacitance of three
capacitors in such a way that two of them
C, and C, are in series and the third C,

1s in parallel with this series. 4
(g) A uniformly charged disc of radius r carries
a charge Q and is rotating with constant

angular speed ®. Show that the magnetic
dipole moment has the magnitude

2
Qor?) )
4
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(h) The electric field of an electromagnetic

wave in vacuum 1s given by :
E, =0,

E, =0
and E_ =200 sin(Zrc 10% +§x]

where E is in Vm™, ¢ in second and x in
metre. Determine the frequency and
wavelength of the wave, direction of its
propagation and the direction of the
associated magnetic field. 4

2. Answer any two parts : 2x5=10

(a)

(b)

ABCD 1is a square of 0.03 m side and
charges of 9x107°C, -9x10°C and

18x1072C are placed at the corners A, C
and D, respectively. Calculate the
magnitude of electric field at the corner B
of the square which is diagonally opposite
to the corner D. 5

What is the electric potential at the surface
of a gold nucleus ? The radius of gold

nucleus is 6.6x107°m and the atomic
number of gold is Z = 79. Assume the
nucleus acts as a point charge and

electronic charge e =1.6x107° C. 5
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Derive the expression for capacitance per
unit length of a cylindrical capacitor. 5

Answer any two parts : 2x5=10

(a)

(b)

(c)

Show that the torque on a current carrying
loop kept in a uniform magnetic field is
given as : 5

- > >

T=uxB
Distinguish between diamagnetism and
paramagnetism. Is it possible to prepare
an alloy of a diamagnetic material and a
paramagnetic material so that the alloy
will  neither be  diamagnetic nor
paramagnetic ? Justify your answer. 2+3
Write the expression for the force
experienced by a charge moving in a region
where both magnetic and electric field

exist simultaneously. With a neat diagram,
explain the working of a velocity selector.

1+4

Answer any two parts : 2x5=10

(a)

An electron with a velocity of 107 ms™
enters a magnetic field of strength
1.5x10> Wbm 2 at an angle of 30° with it.

Calculate the radius of helical path and
time taken by the electron for one
revolution. 2+3

Given £ =1.76x10" Ckg .
m
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(b) Explain the hysteresis curve. Plot
hysteresis curves for soft iron and steel
material. 3+2

(c) Show that the wavelength of the plane
monocrhomatic sinusoidal electromagnetic
wave 1s given by : 4+1

_2n

k

A

and hence the frequency is given by :

c
f= N
Physical constants :
1
=9 x 10° Nm?C—2
47T80

e=16x10"19C
€9= 8.85 x 10712 Fm!

Wy = 4mnx 10 "NA2
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2. Tl 2 9l & 3w <SS 2x5=10

3.

()

(@)

()

()
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(@) dfoea 9% * TEeEU TH Rl SR
o i % fau dftea o eTefem
ife 3+2

(M feEey & 9Uda THATi  SHEHE
fagdgaaTa a1 &1 TS el & @ 4+1

1

=9 x 10° Nm2C—2
4TC€0

e=1.6x10"1°C
€y= 8.85 x 10712 Fm™!

o =4nx107'NA™
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