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No supplementary answer book wiil he given to any candidste Hence the candidates should wnte the

answers precisely in the matn answer book only

Ail the parts of one questions should be answerd at one place in the answer book. Ornie complete question
should not be answerd at different place in the anawer haok
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Write your roll number on question paper hefore atart wnting answers of questions
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Attempt FIVE questions in all relecting atlrast one question from each unit.
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Unit 1/ Yod-
Denve the formulae of radial and transverse sacelerationa
wita am sqE e % w1 g
‘b An insects crawls at a constant rate u along the spoke of a cart wheel of radius a. The cart
s moving with velocity v. Find the scceleration along 50y perpendicular to the spoke of the

R E

insect at time t
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(a) A particie of masa m is attached Lo a hight wire which is stretched tightly between two fixed
points with a tension T. If a, b be the distances of the particle from the two ends, prove that

the penod of small transverse escillstion of m is, 21( Mab
Ta+b)
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(b) A light elastic string of natural length | and modules of elastieity 7. 1s hung by one end and
to the other end, is tied a particle of mass m Dhscuss the motion
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A particle of mass M is falling under gra: ety through a medium whosa resistance s tamee~
the velocity If the particle 1 released from rest. show that 're dist g v ¢
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(b} When a weight of ona pound 18 hung from one end of an elastic stnng 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 451t
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4. (a) A particle is projected along the inside of a smooth vertical circle of radius 4 from the lowest
point Show that the veloaity of projection required in order that after leaving the circle
rticle may pass through the ce 1 .
partic yp gh ntre 18 ’i2ngJ (3 -1)
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o 8 horizontal range Ris T, then prove that
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(b)  Prove that if the time of the flight of the bullet &*
L afer?
angle of projection is : tan [""—] .
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5 (a) A particle moves with a central accelleration J (ir*=c'r) being projected from an apse at a
distance ¢ with a velocity E ¢3, show that it’s path 18 curve x‘syt=ct
: ~ 2u s
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(b) A planet describes an ellipse about the sun os forus. Prove that it's veloaity at the end of the
minor axis is the grometric mean between it's velocities at the ends of any diameter
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6. (a) Find the moment of inertia of a hollow sphare of radius a and mass M about diameter.
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(b) Find the moment of inertia of an elliptic lamina of mass M and semi axes a and b about
diameter of length 2r.
M Wt am o 3 b ondte W R At o w2, e & fed wmoF i e
el Fma wifrg
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7. (a) State and prove Lami's theorem.
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(b) A sphere of given weight W, rests between two smooth plancs, one vertical and other is
inclined at an angle a to the vertical. Find the reactions of the planes on the sphere.
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ngthe sides AB, BC, CA respectively of an equilateral triang,
act

The farces 3p, 7p and 5 and the line of action of their resultant

ABC. Find the magnitude, directo® |
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de 8 hollow sphere of radius a, if the coefficient of frction be
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Six equal heavy rods, freely hunged at their ends form a regular hexagon ABCDEF whach
when hung up by a point A 1s kept from altering 1t's shape by two light rods BF and CE Find
the thrusts of these rods  htips://www.uoronline.com
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Two equal uniform rods AB ao0d AC each of length 2b, are freely joined at A and rests
on a smooth vertical circle of radius 8 Show that if 20 be angle between them. then

b sin’® = a cosh.
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Derive the general equation of Cetenary in cartesion form.
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Show that the length of an endless chain which will hang over a circular pully of radius s so
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