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Note :  Attempt five questions in all, selecting at least one

e :

‘1.

question from each section. Question No. 9 is
compulsory.
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Section-I (3.5+3.5=7)
(@ve-1)

(a) A particle moves in a plane so that its tangential

and normal acceleration are equal and the tangent
rotates with constant angular velocity. Show that
the intrinsic equation of the path iss = A+ Be",
where A and B are constants.
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(b) The paths of two trains P and Q are due North and
East and they have the same speed of 20 m.p.h. At
noon, Q is due north of P and 10 miles away. Find
the time when they are nearest and also the least

distance between them.
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~A particle moves with S.H.M. in a straight line. In
the first second after starting from rest, it travels
distance 'a' and in the next second it travels distance
'b' in the same direction. Prove that tne amplitude
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of the motion is
3a-b
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() Aparticle is performing S.H.M. in the line joining
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two points A and B on a smooth plane and is
connected with these points by elastic strings of

length a and a' and moduli A and A' respectively.
Show that the time period of oscillation is
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Section-II (3.5+3.5=7)

(@ve-11)
A bullet moving at the rate of 120m/sec is fired
into a truck of wood into which is penetrates 30
cm. If a bullet moving with the same velocity were
fired into similar piece of wood 25 cm thick, with
what velocity would it emerge, supposing the

resistance to be uniform?
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Two heavy particles are attached together by astring
passing over a pulley. If the string can only support
a tension equal to one quarter of the sum of the

weights at its two ends, show that the least

. s B
acceleration possible is 5
T
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4. (a)-Prove that the work done in stretching an elastic

(b)
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string is equal to the product of the extension and
the mean of initial and final tensions.
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A mass m is attached to one end of an elastic string

of natural length a, the other end being tied to a
peg. Initially m is held near the peg and projected
with a velocity v vertically downwards. If the
particle moves all along a straight line, show that
the depth 'h' below the peg of m when it is at rest is

given by the equation v2+2gh = L3 (h—a)? where
ma

A is the modulus of elasticity of the string,
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Section-III (3.5+3.5=7)
(@vs-111)

. r
If a particle starts from rest at a depth 7 below the

highest point of a smooth vertical circle of radius
r, prove that it will leave the circle at a distance r/3

above the centre.
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kb “A particle slides down the arc of a smooth cycloid,

6. (a)
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whose axis is vertical and vertex downwards.
Discuss the motion.
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Particles are projected froma point O in a vertical
plane with velocity J2gk . Prove that the locus of
the vertices of their paths is the ellipse

x*+4y(y-k) = 0.
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A particle is projected with velocity u at an angle

u’ sin’e '
28 —, the particle shall be

a . Prove thatifh <

again at the same height h after a time

2 ;
—g—,ju2 sin’a - 2gh after being at the same height

for the first time.
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Section-1V (3.5+3.5=7)
(Gu=-1v)
A particle describes the equi angular spiral

r= ae™* under a force to the pole. Find the law of
force.
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A particle moves with a central acceleration

m. Find the path and distinguish the

Cascs.
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8. tayIf v and v, are maximum and minimum velocities
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9.
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of a planet then prove that (1—e)v, = (1+e)v, for
an elliptic path.
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Find the acceleration of a particle in terms of
spherical polar co-ordinates.
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Compulsory Question (sifard 99)  6x2=12
A particle describes a plane curve with constant
speed and its acceleration is constant in magnitude.

Prove that the path is a circle.
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AB) Define periodic motion. Show that S.H.M, s -

periodic.
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4LoJ” A body of mass 1§_0 kg is acted upon by a force of

SN for 15 minutes. If the particle starts from rest,
find its velocity at the end of this period.
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4@ Define work. What are its units in the F.P.S., C.GS.
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and MK_.S. system?
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Define greatest height attained by a projectile and
find its value. https://www.mdustudy.com
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If r and r' be the maximum range up and down an
]

inclined plane, then prove that ~ + l‘ is independent
r r

of the inclination of the plane.
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