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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

December, 2011

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. Log tables or calculators
may be used. Symbols have their usual meaning.

1.  Attempt any five parts : 3x5=15

(a) Two point charges Q; and Q, are 3 m apart

and their combined charge is 20 wC. If one
repels the other with a force of 0.075 N,
what are the two charges ?

(b) The electric field outside a long charged

5000, -
straight wire is given by E = ———;——Vm "
It is radially inward. Calculate the potential
difference between two points distant
radially 60 cm and 30 cm, respectively from
the wire.

(c) Two capacitors A and B of capacitance
0.3 uF and 0.6 uF respectively, are
connected in series. The combination is
connected across a potential of 6 volt. What
will be the ratio of energies stored by the
two capacitors ?
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(d) A current of 0.2 A passes through a
conducting wire of radius 0.5 mm having
8.4 x 10?8 electrons per m3. Calculate the
average drift velocity of electrons.

() Of the three vectors in the equation

? = q_\-; X E, which pairs are always at
right angles ? Which of these vectors may
have any angle between them ?

(fy  Obtain an expression for the energy stored
per unit volume in a dielectric medium.

(g) The turns ratio between the primary and
secondary coils of a transformer is 10: 1. If
200 V dc is impressed across the primary,
calculate the voltage across the secondary.

2. Attempt any five parts : 5x5=25
(a) (i) State Biot-Savart’'s Law. 1
(ii) A toroid has a non-ferromagnetic 4

core of inner radius 20 cm and outer
radius 25 cm around which 500 turns
of a wire are wound. If 2A current
flows through the wire, calculate the
magnetic field :

(A) inside and

(B) outside the toroid.

(b) (i) In a region of free space, the electric 2
field at some instant of time is given

- A A A -1
by E =(80i +32] —64k) Vm
and the magnetic field is
b d A A A
B =(O.2i + 0.08 j +0.29k] w T .

Obtain the Poynting Vector for these
fields.
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(i)  The following point charges are placed 3
on the x-axis : 4 pC at x=10 cm,
-6 pC at x=20 cm, -8 pC at
x =40 cm. Calculate the potential on
the x-axis at x=0.

(c) A 10 Q resistance coil has 1000 turns. Itis
placed in a magnetic field of magnetic
induction 5x10~* tesla in 0.1 second. If
the area of cross section of the coil is one
square metre, what will be the induced emf,
induced current and induced charge in the
coil ?

(d) A circuit has a self-inductance of 1 H and
carries a current of 2 A. To prevent
sparking when the circuit is switched off, a
capacitor which can withstand 400 V is
used. What is the minimum value of the
capacitor to be used ?

(e) Suppose that the electric field part of an
electromagnetic wave in vacuum is given

by :

N
E = (3.1 NC Ycos{(18rad m™)y
as

+ (5.4 x 10°rad s )t} i
(i) What is the direction of propagation ?
(i) What is the wavelength A ?
(iiiy What is the frequency v ?
(iv) What is the amplitude of the magnetic

part of the wave ?

(v)  Write the expression for the magnetic
field part of the wave.

(f)  Explain the phenomenon of Hysteresis in
ferromagnetic materials.
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(b)

(2)

(b)
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What do you understand by a dielectric and

its polarisation ?

(i)  State Ampere’s circuital law.

(i)  Obtain an expression for the magnetic
field at an axial point located at
distance x from the centre of a
circular coil of radius a. The current
in the coil is 1.

OR

Derive an expression for the electric

potential due to an electric dipole at any

point P on a line which makes an angle 6

with the axis of the dipole.

Three charges 44, 2g and 4q are to be placed

on a 10 m long straight wire. Determine

the positions where the charges should be
placed so that the potential energy of the
system is a minimum.

Physical Constants :

e=1.6x10"1 C

m,=9.1x10731 kg

€, =8.85x10712 Fm~1

wo=4mx10~7 TmA 1

C=3%x10% ms~1

N, =6.6x10%
L 9 2c-2
dmeg = 90x10° NmC
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