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IfinaS. H. M. U, V, W be the velocities at distances

a, b, ¢ from a fixed point on the straight line which is

not the centre of force, show that the period is given by -

the equation : = .
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A body is describing a plane curve. If the tangential Time : Three Hours | { Maximum Marks - 70

and normal accelerations are each constant throughout

the motion, prove that the angle y , through which the [ Minimum Pass Marks : 24

direction of motion turns in time f js given by wharff 3 fdwr:
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Instructions for Candidate :

Section—A : Question Nos. 01 to 08 are very short answer
type questions. Attempt all questions. Each
question carries 01 mark. Answer each of
these questions in 1 or 2 words/1 sentence.

Section-B : Question Nos. 09 to 14 are very short answer
type questions. Attempt any four questions.

Each question carries 2-% marks. Answer each

Gve—3

of these questions in about 75 words.

Section—C : Question Nos. 15 to 18 are short answer type
questions. Aftempt any three questions. Each
question carries 05 marks. Answer each of
these questions in about 150 words.

Section—D : Question Nos. 19 to 22 are half long answer
type questions. Attempt any fwo questions.
Each question carries 10 marks. Answer each
of these questions in about 300 words.

Section-E : Question Nos. 23 and 24 are long answer type
questions. Attempt any one question. Each
question carries 17 marks. Answer each of
these questions in about 700 words.
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A particle of mass m is attached to a light string which
is stretched tightly between two fixed points with a
tension T. If @, b are distances of the particle from the
two ends, prove that the period of small transverse

oscillation of mass mis 2xn —ﬂ_
(a+d)T
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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 a —3———+4—Tt
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Equal weights P and P are attached to two strings AC .

and BC passing over a smooth peg C. AB is a heavy
beam of weight W, whose centre of gravity is a cm
from A and 5 cm from B. Show that AB is inclined to
the horizon at an angle :

0= m-t[ﬂ_-bm(sm—' E]]
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A body consisting of a one and a hemisphere on the
same base, rests on a rough horizontal table, the

hemisphere being in contact with the table. Show that
the greatest height of the cone, so that the equilibrium

may be stable is \[13- times the radius of the
hemisphere.
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Establish formula for tangential velocity and normal
velocity.
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Write statement of Lami’s theorem.
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Write principle of virtual work.
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Define catenary and write its intrinsic equation.
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Define null lines and null planes.

1% fer five W @ 3w five wemawn § = )
e ged fivs @t gier W favefia fdar aren 2,
Il wwaEen @ ol wd ol |

A body rests in equilibrium upon an another fixed
body. If the first body be slightly displaced then write
the condition of stable equilibrium.

TR SR & ford §@ &1 fam Rl

Write Hooke’s law for elastic string.
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Define central orbits and central forces.
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Define terminal velocity.
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ge—q
(Section—B)
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x = clog (sec y + tan )
In catenary show that :
x = clog(secy + tan y)

WA x+ y+z =0 b 4 fag d difdgy
Find the null point of the plane x+ y + z = 0.
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A hemisphere sets in equilibrium on a sphere of equat
radius. Show that the equilibrium unstable when the
curved surface of hemisphere rests on sphere and
stable when the flat surface of hemisphere rests on the
sphere.
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If the angular velocity of a moving point about a fixed
‘origin be constant, show that its transverse acceleration
varies as its radial velocity.
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A body in a straight line with S. H. M. has velocities
V; and V, when its distances from the centre are

x; and x,. Show that the period of motion is

Vi -Vt
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Find the law of force under which curve r = asin #0
is described. '
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Fine the acceleration of a particle in three-dimensional
motion, in polar co-ordinates.
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Find the equation of the central axis of any given
system of forces,
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