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No s'upp&e:me'ntrtry f;nsu:erfbook will be given 1y any candidate, Hence the candidates should urite their ansuess
precively in the main answer-book only,
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\ All the parts of one question should be anewered at one place in the answ.er-bash. Gne complete question s-.ould
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UNIT- /312 -1

1. fa) A point P describes an equiangular spiral r= 2e?%! @ with constant angular velocity about the
pole 0. Show that its acceleration varies as OP and is in a direction making with the tangent 2t

P the same constant angle that OP makes with the tangent.
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h) A particle is moving in a parabola with uniform angular velocity about the focus. Prove 'J“'h;:
normﬂl acceleration 3{_.31']}! p[]int, is proPartional to the radius ofcur\'ature of it= p.ﬂl.h at 1o-

oint.
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teclwadistance o and g the next second travelsadictanc by (he snme direcion. Find
the amphitude of wtion snd s period
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Mt A masw m hangs from a fixed point by 4 hight elastic string and s given a small vertical
iuplacement. Prove that the motion 1« S ] M. If I'be the length of the string in equilibrium

posation and n the number of oscillations per econd then find the natural length of the string,
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UNIT -1l /gatd - 11

y  Aparticlo s projected verticylly upwards witl veloeity U in i medium whose resistance varica

Bu Lhe nyuare of veloeny  Prove 1l the particle will return 1o the point of projection with
l. \. 1 [ ‘ u _l I 1i
velocity o after a time 1an |+ tan h ' S | Where V is the
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terminal velocity .
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) Abody in projected at an angle 1o the horizon so ns Lo yust clear two walls of equal hright "a’ at

n distance “2a’ from each other, Show that the range s equal tn 24 (::;1_(2] )
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rm clastic string has length ‘a;". when the tension1s T) and a Iength *a,’ when the tension

1d its natural length and the amount of workdnne in stretching it from the natural

(a)
length'a) + 4,
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A particle movesin an silpes Ander o foree % el m alwaya direeted towarda it facua Find the

law of force and the velocity at any point of ita path
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A partcles projected from an apee nt ndutanee ‘a with a veloeity from finty under the action

of a central acceleration pu 1 Prove that the path e - a® coand
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Find the M.L of a hollow sphere of radhus 2 and masa M abouta diameter.
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Find the product of inertia of an elhptic quadrant about the axisof the ellipre
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@  Arodrests wholly within a smooth hemispherien)l bow] of rndivn v, s centre ufl‘.'.l‘lwil.y d

, - e . Widin
.t,he rod i_i'lto two portions ‘a' and ‘b’ Show that, if 0 be the inelinafion of the v W he 4

A iy, n
the position of equilibrium.
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2 r2—ab
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®  Aheavy Carriage wheel of weight W and radius r is to be dragged over an obstaele of height h, by
a horizontal force F applied to the center of the wheel. Show that [' must be alightly greatoer

[2hr — h2

than JW w. hitp://www.uoronline.com
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@®  Aladder whose C.G. divides, it into two portions of length a and b, rest with one end on a rough
horizontal floor and the other end againsat a rough vertical wall. If the co-efficient of friction at
* thefloor and the wall be p and p' respectively then show that the inclination of the ladder to the
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Ror. When equilibrium is limiting as tan™
equilibrium is h g h@+b)
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UNIT -V /3&T§ -V
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Aheavy uniform rod of length 2a, rests with its ends in contact with two smooth inclined planes
of inclinations a and B to the horizon. If 8 be the inclination of the rod to horizon, prove by the

L]
principle of virtual work that tang= 5 (m\‘<x —cotP).
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r diégnnal of a rhombus formed of four uniform rods, each

I
A string of length ‘a’ forms the shorte :
hinged together. If one of the rods be supported in a

of length ‘b’ and weight W, Which are
W [2b‘~’- = az) ~
horizontal position prove that the tension of the string1s __.b_:bz = 32 .
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) Show that :
' the length of g endless chain which wij] hang over a civeular pulley of radius ", s0 as

tobe in contget With two thirds of the circumference of he pulley is a dm PO ]
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' Aheavy uniform chain AB hangs freely under gravity with the end A fixed and the otherend B
attached by a light string BC to a fixed point C at the same levelon A. The lengths of the string
and chain are such tha the ends of the chain at A and B make angles of 60° and 3¢ respectively

with the horizontal. Prove that the ratio of lengths of string angd chain is ( V3 - 1) L
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