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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 Ten (10) marks each. Learners are required
to answer any Two (02) questions only.

(2×10=20)
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1. A body is placed on a rough plane inclined to the horizon
at an angle greater than the angle of friction and is supported
by a force acting in a vertical plane through the line of
greatest slope, find the limits between which the force must
lie.
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2.  (a) A particle describes an equiangular spiral r = ae� in
such a manner that its acceleration has no radial
component. Prove that its angular velocity is constant
and that the magnitude of the velocity and acceleration
is each proportional to r.

(b) Prove that a particle moving with constant velocity
along a curve then its acceleration is given by ��2.

*�+ ��'� ��� ���� ����� �������� ������ r = ae�� ���� ,�� �-���
.�
(�&�� ��� �&� ,���� /#���� ��� 
�&�� ��0�� (�12�� ���
��3� �&���� ��� �����&�� #�.� 
4�� ��� �#�� #�.� 
5��� /#���
��� ������� r� ��� ���� ��
&� ���

C172 / MT-09 [ 2 ]



C172 / MT-09 [ 3 ] [P.T.O.

*��+ ��3� �&���� ��� ���&� ���� ���� ���&� #6� ��� 
� �'(�


4�� #�.� ��� .�
(�&�� ��7� ��� /#���� ��2� ���.��

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

2l. 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

1 1
4 2 2sin

4 3
l
g

�

� � � �� �� � � � �	 
� � � �� � 
 �

��� �-/��85�� ����& AB ����&� �9��,� l ��7� :���� ���� A �85��� ��


5��� ,���� ���� B ��� ;��� w ����� � 
�� ��� 
�� ����&� �&� �9��,�

2l ���� ��
&� ���� ��'� ��� ;��� 
1

4w
, B ��� ����� ���� 
5�� A ��


��� ��� ����� ���7� 
��� ��3� �&���� ��

*�+ ���� 
�#
�� .�
� ��� 
���� 
3
4
l
 ��7



C172 / MT-09 [ 4 ]

*��+ �� 2l '1�&� 
�� �.�
�� ��7

*.+ 
 � # 
 � � � �

1 1
4 2 2sin

4 3
l
g

�

� � � �� �� � � � �	 
� � � �� � 
 �
.

4. (a) Prove that if a particle is in motion under conservative

forces, then the sum of the kinetic energy and potential

energy of the particle is constant.

(b) Explain Kepler's law.
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5. (a) Find moment of inertia of a circular ring about its

diameter.

(b) Find the product of Inertia of an elliptic quadrant with

respect to its axes.
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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 Five (05) marks each. Learners are required

to answer any Four (04) questions only. (4×5=20)
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1. State and prove Lami's theorem.
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2. The resultant of two forces P and Q is of the magnitude P,

show that if the force P be doubled, Q remaining unaltered,

the new resultant will be at right angled to Q and its

magnitude will be 2 24P Q�

.
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3. 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 
W
3

.
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4. Show that the length of an endless chain which will hang
over a circular pulley of radius a so as to be in contact with
two-thirds of the circumference of the pulley is
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5. A particle is moving with S.H.M. and while making an
excursion from one position of rest to the other, its distances
from the middle point of its path at three consecutive seconds
are observed to be x1, x2, x3, prove that the time of a

complete revolution is 
2�
�

 where 1 3

2
cos

2
x x

x
� ��

� � � �
� 	

.

��� ���� ���� 
�#
�� .�
� ��� .�
���� ���� ��� ����� ��� ���'-� �&

���� ��
�� � �� ��� ����� .��� ��� �.�
��� 
&�� ��������� ��� ���� �&
� � � ' - � � � � ' 1 � & � x1, x2, x3� � � � � � - ' � ( � � 
 � � & � � � � � � � � � � � 1 � � �


�#
�����
2�
�

� ��K� ���B� 1 3

2
cos

2
x x

x
� ��

� � � �
� 	

� ���

6. A particle is projected with velocity u along a smooth
horizontal plane in medium whose resistance per unit mass
is mk × velocity. Show that the velocity v after a time t and
the distance x in that time are given by v = ue–kt,
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7. Describe motion on a smooth curve in a vertical plane.

!"#���� ��
�� ���� �85�
� �4���� #6� ��� .�
� �##�4��� �&����

8. Derive equation for central orbit in reciprocal polar form.
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