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Attempt all questions. Answer any two pfis from each
question. All questions carry equal marks.
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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 f'eet from A and 6 f,eet from B; show that AB is
incliried to the horizon at an angle :

,.,, ,[]rf ,.,[,,,,_, #)]
(e) q6 iTqitrqig f*rjq S sflTFR i{ go ura ftu.ffi *S

mt r n t, . B-sqT q,\ qE ril-$ q-{ EH g-6R TclI

z (er) sTeT 6-r Efr.61vr

system

(e) fi-q ea r{rd tqrcfi
x = 0,y -

"I€I E}

:

-))
the equal sides.

(q) .2, Yc -dfilr{ qfr qtr qqfrr gtft 61, T,t, d)
rrq-dn it R*ro;* ftsg$r r) trs sffr{ irrciilrn
ft' -.rql-*r qE\Ti nqTq 1r Ejqd qi r,tfi .$

sft.l, q -tt t htflkq tr :is-qri rrs{lr{

{u, ._ ,, rog lJl- g 
,

$.*s (A-34) P. T. O.
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dynarne (x, y, Z, L, M, N) .
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(UNrr-3)
3. (sI) Ecriq\ fu q.R gfi s{d fuT q ,Tft o-{t qrd gf,

o-ur sT fr'{enc-q {Jff-+arT .r = a cos nr + bsin rr 6l-{I
arm fu-qr orfrr t, d tra qfi {l-{f, en+d ,ft m-ror

t fuq-dtl errqr 
"[r'?] b'z irrTl sirq'd 4 t r

n

Show that the displacement of a particle moving in a
straight line is expressed by the equation
.x = acos nt + bsinnt, it describes a. simple

harmonic motion whose amplitude is 'a2 + b2 and
2n

trme peflod ls 
-.n

(e) ffitqwdftE,i A mil B qr)ffiqrfr
t1gT d m E-q.qI{ .F"r T6 6'ur Tflf, oilsd qfr fr
qfrqm t efu fl frEon t m s-cqneT dftq) t,fur
* frm-6T qrqtrceitT t srt6 6-r n;nq r t I E{rf{q
fu yo qld-{ rFT sqq g :

2n
mll'

T(/ + /')
qd /,/' dftqt of srss-6 auqlsdt d uqq sq-.i
fuqom t r

A particle of mass m executes S. H. M. in the line
joining the points A and B on the smooth table and
is connected with these points by elastic strings
whose tensions in equilibrirlm are each T; show tlrat
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(q) ot{ o"r t, fu +t frfi d Rrs-r t Sfrrr t
Ash d ilT t s-6T r-qr, d +{rr of q-€ t ss
ft-g frt qfr EK e1fr\ qd o"r ,fi w sTrqrf,
qfif,T B I B-.ssqc o'rEr f,adT oTTq-rf, o-ra TIrq 6-r t'r
fi sn o1fuq r

A partiole is thrown horizontally, with velocity

,{2& , f?om the top of a tower of heighr ft. Find
where it will strike the level grounrJ through the foot
of the tower. Find the time of flight and also find its
striking velocity.

q*(-<
(uNrT-4)

(.{) q-+, ir6 W FTft qmsr) d qR-o, s6 fidTn frffin
EEr w t; sqf{q ft !S r) qrrel &r *re-r-q t' qq
T6 6t ffi o-A qqm ceT at ffei t qq-drr

q-{rft t sils n-s q6 t -g e-d z, ffie{, ,
tJt - e2

B*{aT eik r oil?d-6,d t r

A planet is describing an ellipse about the sun as
focus; show that the velocity away from the sun is
greatest when'the radius vector to the planet is at
right angles to the major axis of the path and that it

2nae
then is -_,L. where 2a is the major axis, e the'rJt - e2

eccentricity and T the periodic time.

(q) qm' 'm'ur gqn qrr.rd ?tf,r s"{ TftqTE t f qR erf
t$q otts srffi6 c.wi {{t{ sq-i rsd t, nt
lqrq q,tfrt fu mrrT v "r} 

,ifil tft ftsn q.rq r d

Wi"-ft *, t$l-+vur V =Alog(t+Br) gF{r fr'qfpf,
rrcnBI

.#

4.

the time of an oscillation is 2tr

l,l' are the extensions of the strings beyond their
natural lengths.

nt!l'
T(l + i'.) '

(A-34) (A-34) P. T. O
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' A particle is projected with velocity V along a
smooth horizontal plane in a resisting medium
whose resistance per unit mass is fr (velocity). Show
that the velocity V after a time r and the distance
travelled S in that time are given by :

V - Yu-tu and S = Yr(r -e-t')k

(q) Hrf, -.tff qm fieffiFrd qr mw q ffi Eq ijlr.rq 6m
c C arcq qy r\ rqflq qrq q,-{fi t I Eerla} q,t

ftrrq fi ftYe Eq /e,rq qrq {fi?il t-q t ,

gt +__
2 M+c,

I

L

Il-

l

q-d'tvl ,{q fl rlTytrro rdffirq t I

A spherical drop of liquid falling freely in a vapour
acquires mass by condensation at a constant rate C.
Show that the velocity after falling from rest in time
1is:

I l-- Ml
,srLr+r."1

where M is the initial mass of the drop

fifl qR vo ffiuT tsfrq Rw d rfrqrq t, ni mT-ffq
frft-ri-o d q-qt q ftxfi our 6'r Ffiq Erf, dftt t ,

If a particle moves in three dimensions, then find the
acceleration of the particle in tenns of Caffesian co-
ordinatcs.

S-

(A-34)

5,200

I6I

s. (q) q-6 urur v ilr t yfi' ffi etftq wq-flm qr tS
qlqq d qelfud fuqr i{rfl't, fut sRr E-6r$ ri6ft
qi sfutET fr (t'ir) tlqflkq fu reqs d wmq oor

o'r +q v slh {fl Hirzr { "rft T{ qf, s frqifuil t
frqrftt:
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