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Note. (1}  Attempt three question in all.
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(2)  No supplementary answer-book will be given to any candidate. Hence

the candidates should write the answer precisely in the main answer book
only.
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(3)  All the parts of one guestion shoyld be answered at one place in the

answer book. One complete question should not be answered at different
places in the answer-book.
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Q4. () Apoint describes a circle of radius a with a uniform speed v, show that

v? viy .
the radial and transverse accelerations are - [ a } cos and - [%—) sin® ,

if a diameter is taken as intial line and one end of this diameter as pole.
415Y,
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(b)  Aparticie is describing a circle of radius a in such a way that the tangential
acceleration is always k times the normal acceleration. If its speed at a
certain point is u, prove that it will return to the same point after a time

a
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Q.3.

(a)

(b)

(a)
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A particle is moving with § H.M. from an extremity ::! palht towtc'str:s thed
e centre at the en
centre is observed to be at distances X, Xz x, from t

of three successive seconds, Show that the time of acomplete oscillation

is 25 “where Cos8 = Xt Xy

X,
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A light elastic string of natural length | and modulus of elasticity A, is hung

by one end and to the other end, is tied a particle of mass m. then disucss
the motion of particie. 415
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A particle is projected upwards with velocity U under gravity in a resisting
medium due to which resistance varies as the square of velocity then

discuss the motion of the parlicle. A5V,

WW@WWWWWq}W%ﬁ
gwéﬂzﬁmﬁﬁuémﬂﬁﬁwﬁammwglwaﬁ
nfy & g ey

2

https://www.pdusuonline.com



Q.4.

: : ngth
{(b) A heavy uniform chain of NI 3, hanges over a small smooth fixed

(a)

(b)

. on .
pulley, the length I+c being at . 93ide and I-c of the other side. If the end
of the shorter portion be held @ ﬂthan let go, show that the chain will slip

7). VRS
off the pully in time ; log '*““cmh,
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A particie is projected from the lowest point of a verticle circle with a

velocity sufficient to carry it t0 the highest point. Find when and where the

particle will leave the circle. 4/5%
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A particle is placed on the outside of a smooth verticle circle. If the particie
starts from a point whose angual distace is o from the highest point of the

2 1
circle. Show that it will fly off when CosB = [E]cosa 4/5%
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Q.5.

Q.6.

Q7.

(a)

(b)

(a)

(b)

(a)

y 8 the square of the distance from a

If the central force varies jnvers rsel t 45y,
tral Orb!
fixed point then find the cen P
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pout the sun as focus. Prove that its velocity

Aplanet descripes an ellipse 8 between its velocities

the geometric mean

as the end of the minor axis Is .
at the ends of any diameter.
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mi-circular disc about the diameter and
4/5'%

Find the product of inertia of a se

the tangent at its end.
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Show that the moment of inertia of an ellipse of mass M and semiaxes a

and b about a tangent at distance p from the centre IS %MPJ

R BT 5 M Al Ten 3 a Tl b ST v B IHS
ﬁﬁpqﬁmﬁ%ﬁfﬂﬂwﬁm%qﬁa:mﬁm%wﬂ%'

A uniform beam of length 2a, rests in equilibrium position against smooth
verticle wall and over a smooth peg at a distance b from the wall. if Q be

the inclination of the beam to the vertical then show that sin' @ = b/;
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RIS 7

Q8.

Q.

(b)

(a)

(b)

(@)

(b}

. nd A
Two equal uniform rods AB a. 'C, ®ach of length 2b are fresly jointed at
A and rests on a smooth vertical tirg of radius a show that if 2Q be the

i

angle between them, then P!t 9= acasn 4/5
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How high can a particle rest INside a hollow sphere of radius, if the

coefficient of friction be 7 /3 415,
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Find the least force required t0 pull a Body up and down at inclined rought

plane. 4/5
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Find the principle of virtual work for a system of coplanar forces acting on

a parlicle. 4/5%
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Six equal heavy rods, freely hinged at their ends from a regular hexagaon
ABCDEF which when hung up by the point A is kept from altering its
shape by two light rods BF and CE. Find the thrusts of these rods.
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Q.10. (a)

(b)

A uniform string of Welght w is suspended from two points at the same
level and a weight W i attached to its lowest point. If o and  be how the
inclinations to the hOI’iZQntal of the tangents at the highest and the lowest

points. Prove that 4/5%,
tana W

=1+
tan w!'
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tano W
=1+

tan 8 W

If the length of a uniform chain suspended between points at the same
level is adjusted so that the tension at the ponts of support is a minimum
for that particular span 2d, show that the equation to determine C is

[d) d 4/5
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