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If in a S. H. M. U, V, W be the velocities at distances
a, b, c from a fxed point on the straight line which is
not the centre offorce, show that the period is given by
the equation :

4n2

;;(a - c) (c - a)(a - b) =

21. qfr srrfld q-fi firi srd frrs d Fwfi W qMq
ilisr {ft qfr d q"i Et, d fu€ dfuC fu, wrq d
,ft I ft.n 6r gqrs. v ttfroq \, = Aros(r + Br)
av ft=qr qror tt
A body is describing a plane curve, If the tangential
and normal accelerations are each constant throrighout
the motion, prove that the angle ry , through which the
direction of motion tums in time I is given by
ry=Alog(l+Bl).

22. y6 Ttr-q fu-s6r rfi{ ftq-dq fr-g t, o'o.w t <}
q,il o) ulsr qr-dr tt qrq r d s-fi qcTt tr ft"-€

-,fift,c tu d ,*( ^p *il "* t ft"itr(Is 2)

Two particle are let drop from the cusp of a clcloid
fi.xe<i in a vertical plane with the vertex as the lowest
point down the curve at an interval'oftime l. prove that

they will meet after a ti^, zn( E - f ll.!s zJ'
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s's-q : yq{ ffir6, Ie t 22 f,f, erd frd usoq rrc t t

ftrdt <) crn d wq frftrit c-.t-m wq d ftc
ro eio ftffto t t s-.t-o qq;I 6I tsf,{ drrryI

soo arslt frffit
Ei,-s-{ : us{ sr.r6 ze si z+ dd B-dfls ,* g 1 ft;tfr

\16 qFT or ffic flmr r.t-+ cvc d fu
rz eio ftqfRo t t u-.t-o, qFI 6I BTR crrrrrl

zoo vr<t t frfui t

Instructions for Candidate :

Section-A: Question Nos. 0l to 08 are very short answer

t)?e questions. Attempt all questions. Each

question carries 01 mark. Answer each of
these questions in 1 or 2 words/l sentence.

Section-B: Question Nos. 09 to 14 are very short answer

tlpe questions. Attempt any./olr queslions.

F,ach question canies 2L, marks. Answer each

ofthese questions in about 75 words'

Section{ l Question Nos. 15 to l8 are short answer type
questions. Attempt any /ftree questions. Each

question carries 05 marks. Answer each of
these questions in about I50 words.

Section-D: Questicn Nos. 19 to 22 ate half long answer

type questions. Aftempt any ,lro questions.

Each question carries l0 marks. Answer each

ofthesc questions in about 300 words.

Section-E : Question Nos. 23 and 24 ie long answer type
questions. Att€mpt any one question. Each

question carries 17 marks. Answer each cf
these questions in about 700 worris.
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A particle of mass rn is attached to a light string which

is stretched tightly between two fxed points with a
tonsion T. lf a, b are distances of the particle from the

two ends, prove that the period of small transverse

qo-€-q

(Section-D)

1e. g4,-ftqr RIt fl-S +{ oi ksql a qrfr frr{ft d s6rt

dnDrqr rrql tr iq ftr{fi o1qRff A I unr a wvt

f,{ff -tr ffi-€ dfu fu tr{ ftt dqri

,l --:.....-=-* 1ll +r,
lloe(2+J3) 3.1

Show that the length of an endless chain which will
hang over a circular pulley of radius a so as to be in
contact with two thirds of the circumference of the

nultevisa l--:-.Y1Pu,er lru 
lr.g1z...6l' I l

20. s{d oTrqd.Ift { fun ft-g t fttd qm a,D,c d
{6 s{f, iET il t f,rrT tr6 ft-g {f, 6T dq rf,f t, w
qftd f,qql: u,v,w tl qPiH ft 3Trq-d-6Td r
q+tf,tuT:

t-2

|yto - "11" - a)(a - b) =
U2 V2 1y2
abc
lll

Em srql drnl

| *rb
oscillation of mass rn is 2r.l-.

!(a+6)r
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Equal weighrs P and P are attached to two strings AC
and BC passing over a smooth peg C. AB is a heavy
beam of weight W, whose centre of gravity is a cm
from A and D cm from B. Show that AB is inclined to
the horizon at an angle :

o = tan-r [" - b *[.,r-' w)l
la+b \ 2Pll

16. \16 fru-s C6 rT-E sfi 3d.frdr t aa $1 gq-d 3rqri

T6 fr t dpn sH etfr-q tq q-r {qT EqT tt ir$rtrdr
t-q d qq-d t tr fuq dfd\ fu RriE qwre€n
HE{q di d fui Yr€ of rrm fu.id 01 hcqr
t.6 5+ilfrr
A body consisting of a one and a hemisphere on the
same base, rests on a rough horizontal table, the
hemisphere being in contact with the table. Shorv that
the greatest height of the cone, so that the equilibrium

may be stabte is .6 times the radius of the
hemisphere.

17. wri t$q il q oTft-drfrq hr d ffi ql wnfud
dftNr
Establish formula for tangential velocity and normal
velocity.

18. rz rrR !-6 iret ctff t itrT t r w ci€t d ft-gsi d
fr-{ iff gi tt*0 d il{ro r ttqR fr,s <hi ftNt

t aq 6 qftd| w Et, d fu-q fttfuc fu g+S ergxv

' stf,{ oT 3IFtfrtDkI 2z
zraD 

6frp 1
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EIUg--.q

(Section-A)

1. d.fr rtu or oaq ftfu\1
Write statement of Lami's theorem.

z. ofiqd or{ or fua-< frfur
Write principle of virtual work.

3 $frafr 6t cRqiftd dfrc \s {s-6r t-q {fi-6r"r
fttorr
Dehne catenary and write its inhrnsic equation.

4. slq M cs Eq qrrd of qRqft-o olfrr r

Define null lines and null planes.

5. V6 fury ftu-s ci \-6 irq frrs qrerF*srT i rq t r

qfr rdd fr"s fti ?tr$ qr frerrft-d fu-qr qm t, d
eir$ Brqrq-elt d ftrt srd frfu\ r

A body rests in equilibrium upon an another fixed
body. If the first body be slightly displaced then write
the condition of stable equilibrium.

6. trqRsr dt d fui g6 mr ftrq'ftfu\ |

Write Hooke's law for elastic string.

7 d;dq 6m olh fdq qa qt qfuflfr-d dfq\l
Define central orbits and central forces.

s. frqi( tr oi qfurft-o otfs\ r

Define terminal velocity.
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qu-g-q

(Section-B)

e. fiftaft d fu< dfuc,
.r = clog(secv + tan v)

ln catenary show that :

.r = clog(secV + tan y)

10. lrrR?I x+y+z =o or{[qF-5VndfriVt
Find the null point ofthe plane x + y + z = O.

i1. \16 sdril-mr qqrqi fuqr sd .fd w {r{r tt ft-{
dfrT fo qrenr{sr 3rwrffi $ft qft erd'il& of q-o

Tir6 oqT qrRiliferT Rrt d,ft qq 3r-drtrd d qrf,d

vf,6, rtrd cr Rfr d I

A hemisphere sets in equilibrium on a sphere of equal

radius. Show that the equilibrium unstable when the

curved surfac.e of hemisphere rests on sphere and

stable when the flat surface of hemisphere rests on the

sphere.

12. {fr fuir Td frE d qTtfl fuft frw 6t ot"ts rft
iriR E}, d frE dfuc fu rs+r sjr€r RwT fucq

€{or d sEqN ffio orm tt
Ifthe angular velocity ofa moving point about a fixed
'origin be constant, shorv that its transverse acceleration

varies as its radial velocity.

t5I H-2',t32

13. dq t ,r oft ,z qt ct fit-S ftw of qffi roqYr:

V { vz e} s-E T6 ft-e s{d sTrrd rfr 6--{ rfl d,

d frE a1Pqc fr vo *rc d Wf di 6I qrFI

A body in a straight line with S. H. M. has vclocities

V1 and V, when its distances from the centre are

x1 and .r2. Shorv that the period of motion is

14. {6 {cI 5lf, dfu ffi 3l$-{ Tfi r = asin n0 B:IdI

tr
Find the law of forc.e under which curve r = a sin n0

is described.

€Iu-g-g

(Section-C)

15. A qqn ,mt p oltt p d d €)fr{il AC *t BC d
fui qr qftro-s \6 frrf,fr q0 c qr a-ro fui qrm

tl co,rft ss ABt fue-oi Xtre fq t Rm at
otff. nqr st r tft. ttqR Es Afrq-o d e d.l
fir&, d flt-q dftq fu:

e = kn-r[" - b 
,un [.in-']t)l +n 

'la+b \ 2P./"1
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sw-E
(Section-E)

23. oq iil fcftfiq ffi t eqq U0q ftffi $ oro
dfucr
Fine the acceleration of a particle in three{imensional
motion, in polar co-ordinates.

24. fu-S fri Ti q-di d ft6rq d ddq oq{ 6r {ff6-rur
sro dftqt
Find the equation of the central axis of any given
system of forces.
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