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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. State and prove Gauss divergence theorem. Explain the
physical significance of the divergence.

2. Define potential and potential energy of the gravitational
field. Find the gravitational potential and energy of a particle
of mass ‘m’ near the surface of earth.

‘m’

3. What is conservative force ? Show that the work done by
the conservative force around a closed path is zero.

4. Differentiate linear momentum with angular momentum.

Prove that cmJ J R P� � �
� � � �

where J
�

 = Angular momentum in laboratory (L) frame

cmJ
�

 = Angular momentum in centre of mass (C) frame

P
�

 = Linear momentum of the system

R
�  = Positive vector of the centre of mass.

BSCPH-101/PH-01 [ 2 ]



3S-81/BSCPH-101/PH-01 P.T.O.BSCPH-101/PH-01 [ 3 ] [P.T.O.

cmJ J R P� � �
� � � �

 J
�

 =  (L) 

cmJ
�

 =  (C) 

P
�

 = 

R
�

 = 

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. Prove that grad n n rr nr r.� �
 where r

�
 is position vector.

grad n n rr nr r.� �
r
�

2. State and explain inverse square law of forces.
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3. Show that the rate of change of angular momentun of a

particle is equal to the torque acting on it d dtJ/�
��

.

d dtJ/�
��

4. Calculate the moment of inertia of a solid cylinder about its
geometrical axis.

5. Define bulk modulus (K), modulus of rigidity (�) and
poission ratio (�).

(K) (�) (�)

6. Define and explain work energy theorem.

7. Write a short notes on Kater's pendulum and its applications.

8. What is the principle of consenvation of energy and
momentum, explain with some examples.
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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. The carl of a vector function is always

(a) A scalar (b) A vector

(c) A tensor (d) None of these

2. Which of the following is always correct :

(a) A B�
� �

(b) A B B A� � �
� �� �

(c) A .B B . A�
� �� �

(d) A B B A� � �
� �� �

A B�
� �

A B B A� � �
� �� �

A .B B . A�
� �� �

A B B A� � �
� �� �

BSCPH-101/PH-01 [ 5 ] [P.T.O.



6S-81/BSCPH-101/PH-01

3. Which of the following relation between force F
�

 and
potential energy V is correct :

(a) F grad V� �
�

(b) F = div V

(c) F
�

 = curl V (d) dxF V� � �
F
�

V

F grad V� �
�

F = div V

F
�  = curl V dxF V� � �

4. The total energy of a satellite round the earth is

(a) Zero (b) Infinite

(c) Positive (d) Negative

5. Inside a thin uniform spherical shell, the gravitational field
is :

(a) Zero (b) Infinite

(c) Constant (d) Positive

BSCPH-101/PH-01 [ 6 ]



7S-81/BSCPH-101/PH-01 P.T.O.

6. The work done along any closed path in a conservative force
field is :

(a) Zero (b) Positive

(c) Negative (d) Arbitrary

7. The centre of mass of a body lies :

(a) At the centre of the body

(b) With in material of body

(c) Outside the material of body

(d) May lie outside or inside

BSCPH-101/PH-01 [ 7 ] [P.T.O.



8S-81/BSCPH-101/PH-01

8. The relation between ‘G’ and ‘g’ is :

(a) e e
2 2GM 9 R� (b) e e

2 2GM 9R�

(c) e e
2 2 2G M 9R� (d) e e

2GM 9R�

‘G’ ‘g’

e e
2 2GM 9 R� e e

2 2GM 9R�

e e
2 2 2G M 9R� e e

2GM 9R�

9. A compound pendulum is suspended at its centre of mass,
its time period will be

(a) 0 sec (b) �

(c) 1 sec (d) 2 sec

0 sec �

1 sec 2 sec

10. Torisional rigidity of a rod is directly propotional to

(a) (radius)2 (b) (radius)3

(c) (radius)4 (d) radius
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