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No supplementary answer book will be given to any candidate. Hence the candidates should write the

answers precisely in the main answer book only.

All the parts of one questions should be answerd at one place in the answer book. One complete question

should not be answerd at different place in the answer book.
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Write your roll number on question paper before start writing answers of questions
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Attempt FIVE questions in all, selecting atleast one question from each unit
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Unit-I / T&rg-|

1. (a) Derive the formulae of radial and transverse accelerations
wiq a9 FTRY = % gA w wHifag

(b)  An insects crawls at a constant rate u a|0ng the Spoke of a cart wheel of radius a. Th
. € cart

is moving with veloeity v. Find the acceleration along and perpendicular to the spoke of th
e

insect at time t.
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A particle of mass m is attached to a light
istances of the particle from the two ends, prove that

wire which is stretched tightly between two fixed

2, (a)
points with a tension T.Ifa,bbethed

: a e
the period of small transverse oscillstion of m is, 2r T@rb) https://www.pdusuonline.com
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(b) A light elastic string of natural length 1 and medules of elasticity 4, is
to the other end, is tied a particle of mass m. Discuss the motion
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hung by one end and

Unit-I1 / 3T3- 1l

3. (a) A particle of mass M is falling under graviety through a medium whose resistance is p times
the velocity. If the particle is released from rest, show that the distance fallen through in
2f _ut
time t is, E—w(e M —1+“ﬁt].

H2
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(b) When a weight of one pound is hung from one end of an elastic string of natural length 3 feet

it produces an extension of 2 inches. Find the amount of work done extending it from 3.5 ft

to 4.5 fi.
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4. (a) A particle is projected along the inside of a smooth vertical circle of radius a from the lowest

point. Show that the velocity of projection required in order that after leaving the circle
particle may pass through the centye ; 1 |
ntreis: | —
(zag] (3 +1)
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Prove that if the time of the flight of the bullet over a horizontal range Rin'T, then prove that
Lo tan !.‘J_‘.‘_
angle of projection 18 . n 2R
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Unit-111/ y&r§-
A particle moves with i central accelleration j ((r* c'r) being projected from an apse nt o
distance ¢ with a velocity J%.va. show that it's path is curve x4 ytact,
UF T S @O (o) A IR § ok vadw s, o e gl R, J‘!::lc" am
A % o 2, o ) FF FW % U9 G aytac B )

A planet deseribes an ollipse about the sun as focus, I'rove that il's velocity al the end of the

minor axis is the geometric mean between it's velocities at the ends of any dinmeter.
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Find the moment of inertia of a hollow sphare of radius a and masx M about diameter.
o fiom aen M gefa % wrgd e & UF T & uf|: agen sml s Fifa)

Find the moment of inertia of an elliptic lamina of mass M and semi axes a and b about

diameter of length 2r.

M 7izfa am a s b oim Ay e PR wem @ oor wra % faR wm * fta: wEem
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Unit-1V / T&E-1V

State und prove Lami's theorem,
i W | Fw foerer fag @i

A sphere of given weight W, rests between two smooth planes, one vertieal and other is

inclined at an angle a to the vertical. Find the reactions of the planes on the sphere.
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8. & The forces 3p,

=

10.

(b)

(a)

(b)

(a)
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7p and 5p act along the giges AB, BC, CA respectively of an equilateral triangle
ABC. Find the magnitude, direction and the line of action of their resultant.

¥ 3p, Tp TN 5p TF WUAE PN ABC 7 qons H: AB, BC, CA & wew faw w1 T
Rt e, o =@ e Y s

wa high can a particle rest inside a hollow sphere of radius a, if the coefficient of friction be

7
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Six equal heavy rods, freely hinged at their ends form a regular hexagon ABCDEF which

when hung up by a point A is kept from altering it's shape by two light rods BF and CE. Find
the thrusts of these rods.

T: T R BT waaagds fod W yE of ¥ o uF gvugqm ABCDEF % 1 T A ®
FEH Wl ® 3R F WREHR o3 BF am CE 310 W sgfa W safas e o 31 W el o

WOIR, i Hifer)

Two equal uniform rods AB and AC each of length 2b, are freely joined at A and rests

on a smooth vertical circle of radiyg a. Show that if 20 be angle between them, then
b sin?0 = a cos0.

2b EFTE Fi B TR TH T 5 AB 3y AC, A W wiamgi® q& gf ¥ sk a fe & weaiew
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Derive the general equation of Cetenayy jn cartesion form.

i w1 8 ST F1 A T e g i

Show that the length of an endless chain which will hang over a circular pully of radius a 50
3
log(2+3) |
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4n
as to be in contact with two thirds of the circumferance of the pully is, 3[? +
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