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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.
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SECTION–A/�	�
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(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)

S-67 / MT-09 [P.T.O.



���� � �	���,�-������	./�������
0	(�12	*	��� 	+������������%��

�
�3���#�������������+$��	45���	
�(9½)�������6	(�*���
�"

��	7		��	(�	��� �	�� 8����� ����� +� �	�� ����� ����	��� ��� 12	*

����� �
�"

1. (a) Find moment of intertia of a solid sphere about its
diameter.

(b) Find the product of Inertia of an elliptic quadrant with
respect to its axes.
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2. A frame made of four weightless rods of equal length, freely
joined at A, B, C, D and suspended from A. A mass m is
suspended from B and D by two strings of length
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 The frame is kept in the  from of a square by a

string AC. Find the tension T� in AC and show that when
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3. Find the Cartesian and parametric equation of Catenary.
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4. A particle is projected vertically through a resistance
proportional to (velocity)2 with a vertical velocity U. Prove
that it will return to the point of projection with
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5. The end of an elastic string is fixed and a man whose weight
is W hangs at the other end. The modulus of elasticity of
the string is nw as is starts climbing the string. Prove that
the work done by it when it reaches the stationary point is
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 × (the work done by the man, It he did it in

climbing that distance on the non-flexible string).
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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. State and prove the law of parallelogram of resultant of two
forces.
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2. State and Prove Lami's theorem.
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3. One end of heavy uniform rod AB can slide along a rough
horizontal rod CD to which it is attached by a ring, B and
C are joined by a string. If ABC is a right angle and � be
the angle between AB and vertical. Prove that coefficient
of friction between ring and horizontal rod (system just in
equilibrium)
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4. Define :

(a) Amplitude.

(b) Period.

(c) Frequency.

(d) Epoch and argument.
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5. Two bodies u and m� are suspended from the lower end of
an elastic string whose upper end is fixed. When the body
is at rest, m� falls. Prove that the distance m from the upper

end of the string at time t is cos ,
g

a b c t
b
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 where a

is the actual length of the string and b and c are the extension
of the string by applying the objects m and m� respectively.
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6. Describe motion of a particle on the inside of a smooth
vertical circle.
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7. If the centripetal force is inversely proportional to the square
of the distance from the intended point, find the possible
orbit.
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8. Prove that the polar line at the point is perpendicular to the
tangent.

��@��/��� ���3��H>���
/�>8%��)�/�/����C�3
(�������/����)���1����
17�

S-67 / MT-09 [ 7 ]


