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MATHEMATICS
Paper Third

(Mechanics)
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Note: Attempt any two parts from each question. All
questions carry equal marks.
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1. (A) A R 9R P 3R ParsiRat ACP 3Rk BCP 3
§9 g & 5 v fuat Wt C & FWR &< STt €1 AB
% 9K av8 & foar R W g 3R f5e Toa o
AT a®ic 3R B b B &l g1z & AB &ifasr &
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a-b

a+b 2P

- . a W
o7 tan { tan(sm I—H SR
Equal weights P and P are attached to two strings
ACP and BCP passing over a smooth peg C.AB is a
heavy beam of weight W, whose centre of gravity is a
feet from A,b feet from B; show that AB is inclined to

ala-b . W
the horizon atan angle tan” tan(sm 1—)
a+b 2P

(B) TS 2a & UH UHIAM cUs & RIR a faa
AT R I P & S U aferst I # wfcrede ava £
gfe &ifcrst A GHell & gPa o AR f(a>p) &, @
g9z b folt v amaTaen of Refar o aus @ difasT

3 gora g,tanezé(cotﬂ—cota) 3 fear smar &
3k gD i g Rerfer # avg sremdt 21

A uniform beam of length 2a rests with its ends on two
smooth planes which intersect in a horizontal line. If
the inclinations of the planes to the horizontal are ¢

and ﬁ(a > /3), show that the inclination @ of the

beam to the horizontal in one of the equilibrium posi-
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1
tion is given by tanf =5(00t 8 —cota)and show that

the beam is unstable in this position.

(C) 2RISR U 99 B8 AB 3R AC, TI® &l eiaTs

2b &, AW aIFAYdd s &P & 3R Bsr a & v
fae Feater g R form & €1 <2nisd 6 afe 3%

g & PIT 20 B Al hsin’ O = a cosh
Two equal uniform rods AB and AC, each of length

2b, are freely joined at Aand rest on a smooth vertical
circle of radius a. Show that if 29 be the angle be-

tween them, then psin> 0 = a cos@

$PBTS - 2/Unit - 2

. (A) 5 R T 53- e & R 31eT o aHieRoT
F1a DIt

Find the equation of the central axis of any given sys-

tem of forces.

(B) A ST TReT @3
x=0,y—z=a;y=0,z—x=a;z=0,x—y=a

& srgfeen foan axa €1 29Ifgd 3 v qorgm
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[4]
T T8l 81 T |
Three forces act along the straight lines

x=0,y-z=a;y=0,z—x=a;z=0,x-y=a

show that they cannot reduce to a couple.

(C) st I ge e o fordr g faeia Reafer o
DI

Find the null point of a given plane.
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. (A) 3MIM ¢ JAT 3MEAHA T HF TR 3ad uid H,

aeligd) 5 & x g WA ) FreRad @RI
fear sar & v27? = 4r(a® - x°)

Show that in a simple harmonic motion of amplitude a
and period T, the velocity v at a distance x from the
centre is given by the relation.v °T* = 47 (a* — x*)
(B) TP BUT U THM IS At r = ae’ R 39

YR T ¢ fob saT @Rt fHrsa @Ror 78 x@an &,
A farg HIFS 1 HIOTRT 3 3R 2 TUT I BT A o

RO r & AT &
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A particle describes on equiangular spiral 7 = ae’ in
such a manner that its acceleration has no radial com-
ponent. Prove that its angular velocity is constant and
that magnitude of the velocity and acceleration is each
proportional tor.

(C) TP HUT Uh GHAA H Th @RI, 31T THA W Tad
e Fiead fovg @ 3R fa @ & srafa 1fd axaT 1 o
BT AT T H 37TDHeT FHIHRUT F1 DT

A particle moves in a plane with an acceleration which

is always directed to a fixed point O in the plane; Find
the differential equation of its path in polar form.

$PBTS - 4/Unit - 4

u
. (A) %mmﬁxaﬁaﬂiﬁgwaﬁm &

3T B Sraga HHd dRdl & Iic I8 90 g 3
r R TP fog A O v 4 wiara fosar e o, @ aeiigd

{3 g1 3MadidTe &

Julr
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A particle describes an ellipse under a force

7

( distance )2 towards the focus. If it was projected with

velocity V from a point distance r from the centre of

R ] 2 (2 % j’é
orce, show that its periodic time is —\/— -
plr H

(B) v Ug, {5TIapT gom= M qer sadaiet T 8, 319
T 3 AEaH ¥ R BT & dl m GO B U eI,
San v F okl feen & =0 wa & vl &, @

mmﬁﬂy%Wﬁﬁmmﬁw$wﬁ

g dmUT |1-e
M 7 Nl+e

<raf & dedigd & Sl &

Aplanet, of mass M and periodic time T, where at its
greatest distance from the sun comes into collision
with a meteor of mass m, moving in the same orbit in

m
the opposite direction with velocity v ; if ﬁ be small,

show that the major axis of the planet's path is reduced
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dm T |[1-e

b__—
yM T \l+e

(C) TP PUT U THdd dsp W MadH &l afe et
& 3R sfrenfias @R 9da R & §, a1 g
it & ot v, 50 wfa o fken a9a & gaa g,

FHIGROT i = Alog(1+ Br) &R FeiRa grar 2|

A particle is describing a plane curve. If the tangential
and normal accelerations are each constant through-
out the motion, prove that the angle ¥, through which
the direction of motion turns in time tis given by

y = Alog(1+ Bt)
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. (A) DI BUT FEATERT: [ (37TR) S 3= Th
3R ArenH, FSHaT 31aR1Y 9T & i & SIIHHIUT
&, # IR B 3R wfera fepan S &1 Ho1 B A T
Bt

A particle is projected upwards under gravity (con-
stant) in a resisting medium whose resistance varies
as the square of the velocity. Find the motion.

(B) T 3BT H m TEfT BT U HUT HgaieRa:
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IR Bl 3R FaITd 5o ST 2, arg BT SR 9 H
mk IO &1 AFE ¥ AT O @27 A ¥ IRFHS o & al
gosY {6 HuT gRT I HeH SaTs

V?Z[l—log(1+ﬂ,)] &

A particle of mass mis projected vertically upwards
under gravity, the resistance of the air being mk times
the velocity. Show that the greatest height attained by

V2
the particle ?[i ~log(1+ i)]

Where V is the terminal velocity of the particle and
A Vis the initial velocity.

(C) o Fcenis & val # fheil o1 BT @Rt 571
Hifsel

Find the acceleration of a particle in terms of cylin-
drical coordinates.
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