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Note : This paper is of Thirty Five (35) marks divided into
two (02) Sections A and B. Attempt the questions
contained in these sections according to the detailed
instructions given therein. Candidates should limit their
answer to the questions on the given answer sheet. No
additional (B) answer sheet will be issued.
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SECTION–A/�	�
���
(Long Answer Type Questions)/������� �������� ����� ����

Note : Section 'A' contains Five (05) long answer type
questions of Nine and Half (9½) marks each. Learners
are required to answer any Two (02) questions only.

(2×9½=19)
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1. Find the Moment and Product of Inertia of a lamina about a
line.
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2. Describe motion of a particle on the inside of a smooth
vertical circle.
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3. An elastic string AB having length l has end A constant
and if a weight w is attached at end B then length become

21. If a weight 
1

4w
 is attached with end B from plane of

end A then prove that

(a) Amplitude of simple harmonic motion is 
3
4
l

.

(b) It will down till distance 2l.

(c) Period of motion is given by
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4. (a) Find the resultant of the forces of 5 and 9 Kg weights
which are acting at an angle of 120°.

(b) State and Prove (� – �) theorem

4�5 7��� 8� ���'�� 1�����	� ,��	����� ������6�� ����������	
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5. (a) Prove that the work done by any force is equal to the
sum of the work done by its discrete parts.

(b) Five weightless rods of equal length are jointed together
so as to form a rhombus ABCD with one diagonal
BD. If a weight W be attached to C and the system be
suspended from A, show that there is a thrust in BD

equal to 
3

W
.
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SECTION–B/�	�
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(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)
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1. Find moment of inertia of a circular ring about its diameter

�$%��(� ��(���� @(����	� ���	��� ����� ��������� ���������



2. Find the time in a central orbit.

��	�2'� ����� 6	�� �6(� ���������

3. Derive equation for central orbit in pedal form.

��2�� A�� 6	�� ��	�2'� �	� ���� �6������ @(���B�� �����

4. A person is standing on a weighing machine placed in a

lift. When the lift is at rest, the machine tells the weight of

the person as 60 kg. When the lift is moving with an

acceleration of 100 cm/sec in the upward direction, what

will the weight-machine tell the weight of the person?

[g = 9.8 cm/sec2]
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[g = 9.8 cm/sec2]

5. A particle of unit mass is projected vertically upwards with
velocity V1 in a medium whose resistance proportional to
velocity. Prove that the particle will returns to the point of

projection with velocity U1 where V1 = 
1

1

KV
log

KU
g g
k g
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and K is the proportional constant.
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6. Two light elastic strings are tied to a particle of mass m and
their other ends are tied at fixed points in such a way that
the string remains taut. If each has coefficient of elastic
coefficient �, tension T, and lengths a and b, then prove
that the time of one oscillation along the string will be

1
2

2
(T )( )

mab
a b
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7. Define

(a) Limiting Friction.

(b) Coefficient of Friction.
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8. A uniform heavy string of length 2l is suspended from two
horizontal points. The lowest point of the string is at a
distance b from the horizontal line passing through the points,
find the stress at the lowest point.
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