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Note :— This paper is of Thirty five (35) marks divided into

I

two (02) sections ‘A’ and ‘B’. Attempt the
questions contained in these Sections according to
the detailed instructions given therein. Candidates
should limit their answers to the questions on
the given answer sheet. No additional (B) answer
sheet will be issued.
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Section-A
J0oo-00
Long Answer Type Questions

(0IIrOoditooodn (2x9%=19)

Note :— Section ‘A’ contains Five (05) Long-answer type
questions of Nine and Half (9)2) marks each.
Learners are required to answer any two (02)

questions only.
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1. 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 I?< The frame is kept in the form of a

f;a

square by a string AC. Find the tension T¢in AC and
show that when | = g./5,Ithen] T = 2ng -
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2. (a) A particle is moving in a plane in such a way that
at a point (X, Y) its velocity U + ey and v + ex are
parallel to the X and y axes respectively. So find
the equation of path of the particle where u, v and

e are constant.
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(b) The radial and transverse velocities of a particle

are | r and ng. Find its path and prove that radial
2
and transverse acceleration are | °r - Tqﬂand
LI,
nqg + ; gﬂrespectlvely.
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3. (a) A light elastic string of natural length | and
elasticity constant | is hanging from one end and
a particle of mass m is tied to its other end.

Discuss the motion of the particle.
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(b) Define :
(1)  Amplitude
(i) Epoch and argument
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4. A particle is performing simple harmonic motion of
period T about a point O and it passes through a point
P, where OP = b with velocity Vv in the direction OP.

Show that the time which elapses before it returns to
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5. (a) Define :
(i) Radius of gyration
(i) Moment of Inertia
QinonmonOmoeo
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(b) Find the product of Inertia of an elliptic quadrant

with respect to it ita axes.
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Section-B
100000
Short Answer Type Questions

(00T00oitoOd (4x4=16)

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.
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1. Find the resultant of the forces of action weights 5

and 9 which act at an angle of 120°.
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2. Two men carry a load of 50 kg tied to two ropes. If
one rope is inclined at an angle of 45° with the vertical
and the other at an angle of 60° with the horizontal,

then find the tension in each rope.
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3. The radius of a hollow sphere is ‘@’. If the friction
coefficient is 1/\/(3_) then find out to what height the
particle can remain at rest inside it.
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4. A uniform chain of length 1 is stretched between two
points in the same horizontal line so that the maximum
tension is N times its weight. Prove that the least

possible sag is :

A-119/MT-09 (6)



| Oi0OionoOiioioronUNoodidooioioltoe Do
(000000 d0000worOnoroooomdoprrdrddra
O o

é 2
len-,/n"- —q
e

5. A particle of unit mass is projected from a point vertically
with velocity V, a medium having resistance
proportional to the velocity. Prove that the particle

returns to point A with velocity U; where U, + V| =

g g+kV,
kl g g- KU, [Resistance = k x velocity]
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6. A gun bullet loses 1/20th of its velocity by the time it
enters a metal block and exits it. Using energy theory,
tell how many metal blocks are required to bring the

bullet to rest ?
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7.  Find the motion on a smooth curve in a vertical plane.
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8.  Ifthe central force is inversely proportional to the square
of the distance from the fixed point, then find the

centripetal orbit.
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