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A particle is projected along the inner surface ofa rough sphere and is

acted on by no forces, show that it will retum to the point ofprojection

at the end oftime !-1r'u' -l) . where a is the radius, v is velocity of
pv'

projection and p be the coefficient offriction.

Ts-S'q oTro$T t z riefr iFI ViD 6.uI vd-drrf,: g-w of olrt
qdR-d fu'+r qrrr t I srg o.r q-fl)q tr or zt.lt t t qR v frqia
tq aaTr 2v cnfufi +.r t d s{tR fu oq enr qrq TEf,q iff
.,2 _

-U.-tog(t +,1).lt 
r

A particle of mast z is projected vertically under gravity, the resistance

ofthe air being mktimes ofthe velocity. Show that the greatest height

v'.
attained by the particle t, I-[Z-tog(t+2)], *nere v is terminal

E

velocity A.v initial velocity.

OR
t( i.rfi To''rrg $D'ol=n ra r ENr trfr qrfr tt gwrl t-o,

E-qqrq qff , ss.ed cfr #s o1 (r t Fn ra tt <srkt ft r

{rq + oin { ss-or tq i"rl-#)t, qer zvrc,r d .Ir's ffir

l-o or rqqn g 
I

Atrailer full of sand is pulled bya constant force f Sand leaks out at the

rate of 2 units ofmass per second. Show that the velocity at the end of

ti-", i, j logft - 4). *n.r., is initial mass oftrailer and contents.2 -t m)'
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ffq , Errs '3r' { <s afa-aqrfr cr{ t, ftr€ Esr ir-{fl s1ffi S I urs
'a' { aqa-fr qv{ qd qo-s 'q' { ff srt crt f t q-s '3r' 6l
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Note : Section'A', containing l0 very short-answer-qpe questions, iscompulsory.
Section 'B' consists of short-answer-type questions and Section 'C'
consists oflong-answer-type questions. Section 'A' has to be solved first.

Section - 'A'

Frqifu( lrftrd{trfr rc-rT d Bii( v.r qr <} smq} { i r

Answerthe following vcry short-answer-type questions in onc ortwo
sentences.

yr< r. Br+Wftq fiq ftfucr
Write Tiignometrical Theorem.

s{{ 2. {rqf{rerl 3Nanfr di d tld Tq'r t?
What isthe condition lor unstability ofequilibrium?

saq 3 danft d x nen r/ d frq dii.q ftfuCt
Write the relation between .r and 7 in catenary.

crc +. fts d cmd dfuc t

Define pitch.

,rc{ 5. Tfif, srrq-d Tft q,r qFIo sfiiD-r"T ftfuc t

Write the standard equation of simple harmonic motion,

(1x10=10)

---x---
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(2)

y{"r 6. q-erNerdT qrqi(F fr+ udd B?

What is modulus ofelasticity?

wr 7 qR frr{fr olT a1 E-qr Ts 3r5rter t'T gd Wf d ErEqTfi t, d o"r
6I qrl qqr *rlr?
Ilthe radial and transverse velocity are proportional to each other, then
what is the path ofparticle?

q{{ s. s&iq d rr.rq <iqr$ ftfo1 t

Write the maximum height of projectile.

e \ro our 3t-R tr v t r B-w erd go d wr q-qq qror t, d sror
qffi eq rqr d{r?
A particle moves with constant velocity u theon circle ofradius r,what
is the resultant acceleration?

10 s-qf riReTur or lcrqin frfo1 r

Write the law ofconservation ofenergy.

Section - 'B'

ftqifr;-r rrd t s+t tl
Solve the following questions : (3xs=15)

cs;r 1. Vfi qrs fu$6r Ts@ +q sd q aoer D d qFri t ftqrfuo orar
t, vo fuoi,i-d d fr'd{ {S gi tt <rrH fu uR *igfud 3raerT

it SRq t s{rm-r g6rq d t, -H d dq w <oe 2a d"T oidRo

o{fi t. d grne=b-o turo.' b+u
A beam whose centre ofgravity divides it into portions a and D is

placed inside a smooth sphere, show that if d be its inclination to the

horizon in the position ofequilibrium and 2a be the angle subtended

by the beam at the centre ofthe sphere, then tan e =!- o 
tal. a .

b+a

Code No. : 5-260

ftrf,i da q{ d R-Esn A aetr B o} ffi qrd fuT il w o"r
s-{a GTrqd rrft q rrftqn i l r< fugert t ue mqft'o effi a
irerr a'at I(qr{er s)frq) S der t t gr-or rurwr mvio ). azfi ),

t t <q{gi fu err+f6w 2a

A particle is performing S.H.M. in the line joining two points I
and B on a smooth plane and is connected with these points by
elastic strings of natural length a and a'. The modulii of
elasticity being 7 and2' respectively. Show that the

periodic time is 2rz

Irs?r 4. giF our TtE Trrkrel Tfi q{ Tfrqrq t t qft {c{REftq \'4
orMfs-6 ir{ur sis effir {6d B, nt fu€ otfuC fo 6l"r y/

qt .ft a1 frvn wrq r t qrft t, wfi-ov"r w = A toe(l+ Bt)

sr(r f{rfiftd fm t r

A particle is describing a plane curve. Ifthe tangential and normal
acceleration are each constant throughout the motion, prove that
the angle 14 through which the direction of motion turns in time f is

given bY rY =,5 loe(l+ Bt).

OR
ym 6sr fuq qr o.ig {cl ffi'fl q-fi 6-r 16r t, $ff qtd { erffio.

gE d 3i-f€r qfAE fu-n qror d I EITH fu * L(ta' -t)
wrq c{qrd ydc fu.E q{ qrqsr dte en\rln I qer a rtd al fusqT,
v cdc +qePn p qdlT .Jon-6 f, 1
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OR

d c*r+t qqn Eg AB ptr lC !-ii-o ol # 2b t. I q{

S gc tt fu.'q1 o 6 \.o ftroi s-Sqrqr Ef, w ft-nq

n t t qYtH fu qR E€-d fiq or olq 2d E) d bsin3 0 = acos1 .

Two equal uniform rods lB and lC each of length 2D are flreelyjointed

at I and rest on a smooth vertical circleofradius a showthat if 2d be

the angle between them, then bsir,3 0 = acos0 .

yrq z frtfiEHdvo.fr-SnfroNtOI,OB, der OC ttoeTr AA,,BB,,CC,

den oo' str-d frtFui tt nc,,c,l,,ln' oqr oo' qr ;FrRr: qEr

X,y,Z @I R frqr o-{d tt @ fu vr-cnr d{d qo. qffi q6

t rc (rz + zx + xy).,/i + R(x +y + z)= o

OA,OB,OC are three coterminous edges of a cube and

AA',BB',CC'and OO' are diagonals; Along BC,,CA,,AB' and

OO' act forces equal to X,Y,Z and R respectively. Show that
they are equivalent to a single resultant if
(rz + zx + xr)Ji + n(x +r + z\=o .

OR
<rtH fu eqFf6 Fs t, d a-s fuo.rq rigrfr tqreit or d+a go fi
drer g.rqftE {qA tr
Show that in general two system offorces have only one pair ofconjugate
lines in common.

]ts;r 3. errqFr a dsfl 3ilq-+mff, ?.@1 {rrd s{rdd rrft q, Esrki fu d< t x

Efr w tq r/frq fiiiq Ertr ft-qr qrar t:
ttrT, =4,r(o, _rr)

Show that a S.H.M. of amplitude h'and period 7, the velocity ,zat a

distance.x from the centre is given by the relation :

yrT, =h(o, -r,)
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OR

aqr$ I d ss w{Fr tq o} sqn ettrq t-sr { <} fcEq},4 aarT

r t qs soR areo-rqr rrqr i fu ccio oi-f,*{T R-{rq ftqrq
ft;g d a+ro tnr n {iT t r <vrfc-d fu ftrEft lB :rqrq fi

#-^'l,,."t 1 a*,
A uniform chain oflength, is to be suspended from two points
A and B in the same horizontal line so that the either terminal
tension is n times that at the lowest point, Show that the span

mustbe #"rl,..tr-1.
srt z. <vrH fu ft-n d qe ftorq d ftT {rfui tX+My+NZ @

x2 +Y2 + Z2 ftrsr r6-fi t, qi W ft-g W srer qu rfi ri I

Show that LX +MY +NZ and X2 +y2 +22 are invariant for the
system offorce, whateverthe origin and axis may be.

OR
go rrd f{olq q} (X,y,z,L,M,N) Er{r f?-{r Trqr d, <j
csr+q qei t Eerd d t vo .;r d q-5ftYl frrsryft-d i orn w
Grar q-Er d't <vrfgn f6 q-dI d qftqr,{ I-Y+MY+NZ

(ur + uz)2 +

L

I

,

A system of forces given by (X,y,Z,L,M,N) is replaced by
two forces, on acting along the axis of x and another force. Show

Cs

trL2 1Y2 + 221

that the magnitude of the forces are
LX+MY+NZ

and
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(ur + uz1' +

L

T6 dc d..rt"& or <\ ft'q-ft'q se)q durt d fts c6 ftn gv Sft-o

Tf, q{ \16 fr qrm R t fi r)Eii d d qeil q* rid afr T6frq vqr{qi

ftdpn r A 6fsq dfu fu R2 =r6hk
A cannon ball has a range R on a horizontal plane for two distinct angles

ofprojection. If fr and ft are the greatest heights in the two path, then

prove that R2 =16hk .

OR

Tfi ooT p effir ilr t Vo qo rqrdr t dpr frq-d ft-5 o + firier
qqror srmq iT $rft1 o t {ft d qffiqEqfr tt fr'd dfuc fu
trtD \r.D {IqFI ot tq gffiO t t

A particle P describes a curve with constant velocity and its angular velocity

about a given fixed point O varies inversely as its distance from O. Show

that the curve is an equiangular spiral.
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I

t'
L21Y2 + 221

A point describes in the cycloid s -- 4asinty with uniform speed 'v'.

Show rhat the acceleration at any p oinr ir "/]*o, -, 
.

vsq 5. faxfr sfqw ild t go furi il{ w gfi u"cdr vm 3[fiftI. qi tq
d q{ A rlqr-JqTfi t, d sio,to.ria osot t t oq d..Tft Frf, dftr t

A bead moves on a smooth wire in a vertioal plane under the resistance

which varies as square ofthe velocity. Find the motion ofparticle.

OR
y6 ooi Bfrfrq ftsrrit Tftql{ t dTtff'q FtrTio + qst fr E"roT
q{rr Erd dftcl
Ifa particle moves in three dimensions, then find the acceleration ofthe
particle in terms ofCartesian co-ordinates.

Section - 'C'

FrqrfoT gr+ S strt tr
Solve the following questions : (5x5=25)

cs;I 1. Vo dn rrql{ or-d d-dT fti-s-+1 E--qT r t 3l.ri 3TTEIT{ q{ T+ll=l

qqrsf d ftff( To dsciqfftq vq rc.rm A, 3r-drldT fuGqr n
d go Rerr .rH d r.ra qm qt fuot E3rT i r <tt@ fu vrg ot
3r&T {snftiq r{fltsa t{ro \tF 3r"q r}filq lq-r-a-nqc d fuc

rl
R+rL

3R;rG, -2,]tr
A solid homogenecus hemisphere ofradius r has a solid right
cone of the same substance constructed on its base, the
hemisphere rests on the convex side of a fixed sphere ofradius
R, the axis ofthe cone consistent with stability for a small rolling

gl=I 3.

yFr 4. gm 6"r y4 d g* t iq zt cftK fr-q qrar tt uR 5e t off
ffi i qrg rqr or ymEr ster"iq t t qqH fu w go Atrff,

t fulrror *qlq 2go2 l2ga-v2 , wai a gd +1 B--+ t t

A pa(icle is projected from the earth surface with velocity I/. Show that if
the dimunitions ofgravity is taken into account, but the resistance ofthe

air neglected, the path can ellipse ofm ajor axis 2ga2 I 2ga -v2 ,where

'a' is the radius ofearth.

OR

Vo ftE Vo \TqFI qra v r\ 11fqirclf{g s = 4a sinr/t qq qry1 @-{cII

1/

t r rvrivi fu qar d hdt R-s q{ <nq 
r//jQa, 

1, t t
displacementt, ,;I 3R+rXR-4 -2ll


