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Note : This paper is of forty (40) marks containing three
(03) Sections A, B and C. Learners are required to
attempt the questions contained in these Sections
according to the detailed instructions given therein.
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Note : Section ‘A’ contains four (04) long answer type
questions of nine and half (9%) marks each.

Learners are required to answer two (02) questions
only.
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A uniform beam of length | rests with its ends on two
smooth planes which intersect in a horizontal line. If

the inclinations of the planes to the horizontal are o
and p, p being greater, show that the inclination ¢ of

the beam to the horizontal in one of the equilibrium

. L 1
positions is given by tan6 = —(cota - cotp) and
o

show that the beam in unstable in this position.
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Show that the moment of inertia of a right solid cone
whose height is h and radius of the base is a, is

3Ma?( 6h? 2 ) )
2 @ about a slant side, where M is the
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mass of the cone.
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3. A point moves in a plane curve, so that its tangential
and normal accelerations are equal and the angular
velocity of the tangent is constant. Find the curve.
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4. A given length 2s, of a uniform chain, has to be hung
between two points at the same level and the tension is
not to exceed the weight of a length b of the chain.
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Show that greatest span is v/b2 - s?2 Iogb_ .
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(Short Answer Type Questions) / (79 ITRIT U%)

Note : Section ‘B’ contains eight (08) short answer type
questions of four (04) marks each. Learners are
required to answer four (04) questions only.
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1. A particle under a force proportional to iz describes a
r

curve. Find the curve.
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2. Find the pedal equation for the particle moving in
central orbit.
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3. Find the intrinsic equation of a catenary of uniform
strength.
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4. Find the work done by thrust T of the rod of length .
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5. Find the moment of inertia of a circular disc of radius a
and mass M about any diameter.
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Define S. H. M. and also find the time period of
S. H. M.
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Explain third law of Kepler.
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Explain Hooke’s law.
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Note : Section ‘C’ contains ten (10) objective type

questions of half () mark each. All the questions
of this Section are compulsory.
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According to differential equation of a central orbit
2U .
—+u isequal to:
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From Kepler’s second law the areal velocity of the
planet is :
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(d) None of these
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. Tension at any point of the catenary is :
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. Which one of the following relations is correct ?
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Work done by the thrust T of the rod of length | :
(@ Zero
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(d) None of these
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The normal velocity of a particle in a plane curve is :
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Maximum value of accelerationin S. H. M. is :
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Maximum velocity of the particle in S. H. M. is :
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M. I. of a solid sphere of radius r and mass M about its
diameter is :

@ Zwmr?
3

b) Zwmr?
5

© Lwmr?
5

d Zwmr?
5

UH o el foa) B ¢ SR S M &, @
forsfy @ & gRa: TS Mgy

@) Zmr
C) EMrZ
(%) %Mrz
@ Zwmr

(B-97)



[11] MT—9

10. The least velocity of projection for describing the
complete circle is :
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(d) None of these
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