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B.A/R.Se, (Part I1) EXAMINATION, 2016
MATHEMATICS
?aper III—(Mechanics)
Maximum Marks : Science 75/Arts: 68
Section-A/[EUS-3

Write down the conditions of equilibrium of rigid body under the
action of more than three forces.
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Define angle of friction and write down is formula.
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(iii) Define centre of gravity of rigid body.
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e o s A feyu e Ao afvsnia alifod
(v) - Define spin und sag of o common catenary,
s i Aot} & fran, fragfn urd eien ) it wifod
(V) Dellie slmple harmonle motlon.
wieen anerd nfty w wfvnfie o |
(VD) Detlne Hooke's law,
1w A irey ) ot aifod |
(vil) Write down the aceeloration of n partlcle dlong radial and trangy,,
direction,
et i ) opd uel srqwee feanail ¥ v ferfad )
(viily Define range and time of light of a projectile,
fial) ey w6} voures el g ey vl wiford
() A particle is projected from the lowest point with velocity y g
moves along the inside 1o a smooth vertical ¢ircle of radius a thy
write down the condition for tracing the complete circle by it,
ek o) v oo B o S i farg 9w w0 A0 A ey
&< Form 5 v 8 ot ) i e s ¥, A T g iy
W T W Wiy fafed | UOKonline.com
() Write down the Newton's experimental law of impact.
S W Wi WhE W fem fafar
Section-Brovg-g
UNIT-1/geT§-I
A Sphere of radius a rests against a smooth vertical wall to which it

attached by a string of length / fastened 1o a point on the surface. Find it
tension of the string, :

wcrﬁmwmmwhﬁmmimkammm
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& farg WA & 1 ot 8w T e

Prove that the least force required to pull a body of weight W on a rou
horizontal plane is W sin A, where A is angle of friction.

faz =i fs W R 3 @ favs ) e A g ot &
ST =FaH 7 W sin A ¥, el A wdvr oy &
UNIT-I/Z=E-11

Show that the ¢o-nrdinata af aawie. - “gravily of the are qfthn cardioi¢

4a 4
=a (Ifcosﬂ) o B AT S e Wik diE BTE (—;'a';').

fag wifsa for wféafee r=q () +¢0s 0 ) & YR tan ¥ gy ¥ W
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If the ends of links of a uniform inextensible string of length / hanging
freely under gravity slide along a fixed rough horizontal rod whose
coefTicient of friction is w. Show that atmost they can rest at a distance :
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UNITIIGFSE-IN _
A particle moves with S.H.M. in a straight line. In the first.second after
starting from rest it travels a distance a and in the next second it travels a
distance b in the same direction. Prove. that the amplitude of motion is

5 its peciod | '?:rfms'l[fh—r—a)
3a—b and its period is = 2 )
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B :
A particle falls from infinity on the earth. Find its velocity on the carth’s
surface and on reaching the centre of the earth.
afe = T s g A frvarn A fr w get g w @, @ gt @
A et I FE T IE A R IEH A @ Ffe

UNIT-IVESE-1V
A particle describes a curve (for which s and y vanish simultaneously)
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, : .. ¥
with uniform velocity v. If the acceleration at any point is = find
. ] s +¢

the intrinsic equation of the curve.
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if v,, v, be the velocities at the ends of the focal chord of a projectile’s

10.
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path and u be the velocity at the vertex of the path (or u be the "“’i’-ﬂnh]t?
velocity component), show that : |
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UNIT-VA&E-V |
A heavy elastic ball drops from ceiling of a room and after !"-jbﬂu"dinti
twice from floor reaches a height equal to one half of the ceiling. Sho,

that the coefficient of restitution is (-%]I
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A particle is pmjm&d along the inside of a smooth vem'_cat Fircle ofl radiy;
a from the lowest point. Show that the velocity of projection required iy

 order that after leaving the circle the particle may pass through the centre

s (14 B) 2. |
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Section-C/@UE-H
Forces P, Q, R, act along the sides BC, CA, AB of a triangle ABC and
forces P',Q',R' act along OA, OB, OC. Where O is the circumscribing
circle. Prove that if the six forces, are in equilibrium, then :
PcosA+QcosB+ReosC=0

E—'+Q-Q-:+E=HU.

a b ¢

s ABC #1 ywn13ii BC, CA, AB ¥ 313few P, Q, R o« firamiter & iR
P',Q",R' @ OA, OB, OC ¥ r3few firamiter &, i 0 Rgu wm =
Ife B % argEen | €, 9 fag il f: : A
PcosA+QcosB+RcosC=0

and
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A telegraph wire is made of a given material and such a length / is
stretched between two posts, distance d apart and of the same
height, so will produce the least possible tension at the posts, Show

that £ =-75inh 4, where 7 is given by the equation 4 tanh 4 = 1.

T 2ETR 0 T g vig @ & A vt @ /@) g
M F dQFY e A wiew T e st & fof el o e
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A=1RTE e Pt

A particle is performing S.H.M. in the line joining mo'ﬁ:ﬁntsﬁ"gﬂd
B on a smooth plane and is connected with these points by elastic
string of natural lengths aand a°, the modulli of elasticity being A

and ' respectively, show that the periodic time is :

| T F F Faed 7 v e 2 fage A B % fren At b
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(b)
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A particle of mass m is p}ﬁjected vertically upwards under gravity,
the resistance of air being mk times the velocity. Let V be the terminal
velocity of the particle and AV is its initial velocity. If H is the

greatest height aftained by the particle and T, the corresponding
time, then prove that :

m FETd &1 T F o & 36 Feaie fam F s smn
&, 9 % wfde &4 w1 mk T & 19 e v sitm A v A
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A particle rests in equilihriuh under the attraction of two central
forces which attracts directly as the distanceg their intensities being
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: ds one of
4 and p1', The particle is displaced stightly towards one of thew,

show (hat the time of small oscillntion is

g
Fall

IR, :
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15. Two equal spheres of clasticity e impinge, haivng before impnct ""f"]“““'ﬂl
u,.v, in the directions of the common normal and u,, v, Perpendlculnr to
this normal. If after impact the spheres move perpendicularly to cach
other, show that :

e WEPRIa T[T St 2 WA T 3o H 2 ¥ | zae | @ 3vafs,
SHvera T e § 3796 A u,,v, ¥ aen sfirers) ¥ e fam o 4m u, v,
¥ 1 9fE FeE I v e - ¥ ered v, 2 fag SR T
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