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Note : This paper is of Forty (40) marks divided into three
(03) sections A, B and C. Attempt the questions
contained in these sections according to the detailed
instructions given therein.

SECTION–A/

(Long Answer Type Questions)/

Note : Section 'A' contains four (04) long answer type
questions of Nine and half (9½) marks each. Learners
are required to answer any two (2) questions only.

(2×9½=19)
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(9½)

1. An infinite line charge has a charge density 2 c/meter.
Calculate the detail field intensity at a point which is at
normal distance of 10 cms. from the line charge.

2. Explain the concept of Maxwell's displacement current and
show how it led to the modification of the Ampere's law.

3. What do you understand by dielectric polarisation ? Explain
the three electric vectors electric field E, electric polarisation
P and electric displacement D in a diclotic material and
deduce a relation between them.

E, P

D
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4. State Wiedmann-Franz law. How is it explained on the basis

of free electron theory of metals ? What are the effects of

rise in temperature on the velocity of free electrons in metals ?

SECTION–B/

(Short Answer Type Questions)/

Note : Section 'B' contains eight (08) short answer type

questions of four (04) marks each. Learners are required

to answer any four (04) questions only. (4×4=16)

1. Derive an expression for torque and energy of an electric

dipole in a uniform electric field.
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2. A sphere 10 cm in diameter is charged until there is an

electric field intensity of 5 × 105 volt/metre at its surface.

What force would be exerted on a charge 5 × 10–8 coulomb

placed 15 cms from the centre of the sphere.

5 × 105

5 × 10–8

3. Explain the difference between electronic and orientational
polarizabilities.

4. What is hysteresis ? What does the area of hysteresis curve
represent ?

5. A coil having 1000 turns and area 0.20 m2 is placed normally
in a uniform magnetic field. The magnetic field changes from
0.20 wb/m2 to 0.60 wb/m2 uniformly over a period of 0.01
sec. Calculate the change in magnetic flux associated with
the coil.

0.20 m2
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6. Define specific resistance and electrical conductivity. Using
ohm's law derive the realtion J = �E.

J = �E

7. Explain the contruction and working of a transformer. What
are the various energy losses in it and how they can be
reduced ?

8. The capacitance of a parallel plate capacitor is 400 pf and
its plates are separated in air by a distance of 2mm.

(a) What will be the value of energy of capacitor if its
plates are charged by a battery of voltage 1500 V.

(b) If the distance between the plates is doubled then what
will be the potential difference between the plates for
the same charge.
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SECTION–C/

(Objective Type Questions)/

Note : Section 'C' contains ten (10) objective type questions
of half (½) mark each. All the questions of this section
are compulsory. (10×½=05)

(½)

1. If potential is constant in a given field, then the electic field

E
�  in this field will be

(a) Fixed (b) 100

(c) Infinite (d) Zero

E
�

2. When the distance between two equal point charges is
decreased to half, the force between them :

(a) Remains unchanged (b) Reduces to half

(c) Becomes four times (d) Becomes double

BSCPH-102 [ 6 ]



7S-171-bscph-102 p.T.O.

3. The unit of electric displacement vector is

(a) Coulomb/m2 (b) Coulomb/m3

(c) Volt/m (d) Coulomb/m

D

4. The relation 0D E P� � �
� � �

 holds good :

(a) Only in vacuum

(b) Only inside diclectric

(c) Only outside diclectric

(d) Every where

0D E P� � �
� � �
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5. Claussius-Mossotti relation is :
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6. According to Curie-Weiss law, the susceptibility of a
substance varies as :

(a) x = T (b) x = T3/2

(c) x = (T – �)–1 (d) x = T5/3.

x = T x = T3/2

x = (T – �)–1 x = T5/3.

7. A Ballistic galvanometer measures :

(a) Current (b) Charge

(c) Potential (d) Capacity
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8. In an alternating current circuit containing capacitance C
and resistance R in series. In this circuit

(a) Current leads the e.m.f. by an angle

w1 1 / C
tan

R
� �� � �� �

(b) Current lags the e.m.f. by angle 
w1 1 / C

tan
R

� �� � �� �

(c) Current leads the e.m.f. by an angle 
w1 C

tan
R

� �� � �� �

(d) Current lags the e.m.f. by an angle 
w1 C

tan
R

� �� � �� �

C R

w1 1 / C
tan

R
� �� � �� �

w1 1 / C
tan

R
� �� � �� �
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w1 C
tan

R
� �� � �� �

w1 C
tan

R
� �� � �� �

9. The resistance of a wire is 12�. It is bent in the form of an
equilateral triangle. The effective reinstance between any
two cornes of the triangle is

(a)
9
4
� (b) 12�

(c) 6� (d)
8
3
�

12�

9
4
� 12�

6�
8
3
�

10. The equation J = �E is a form of

(a) Ohm's law (b) Ampere's law

(c) Continuity equation (d) Maxwell's equation
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J = �E
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