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B.Sc. Part - II
MATHEMATICS

Paper - III
MECHANICS

A particle acted on by a cenhal force { is projected with velocity ,fi / a

at an angle fi/4 with its initial distance'a'from the centre offorce. Prove

that the orbit is r = a e-o

cq;r 4. \r.F oeT q?Fur ?Fr 3{TerT{ e}frq t 3ft ri{ +n afr Gl)r t I g{r w Vm
q'r-d d rr.f,i ol ,Tft a1 qr@r dfuCl
The base ofa rough cycloidal arc is horizontal and vertex downwards.
Discuss the motion ofa bead down the arc.

OR

Vo lrrf,d-q qp qy rrfrqE fufr oq d wrf \'q srkifuo squr,
,TR d {f r{Tq 3r-R €dr ttfts6c fu tsrrr q{ cm-or fuqr

P = (at + b)':dIfr l

Ifthe tangential and normal acceleration ofa particle describing a plane
curve be constant throughout fte motion, prove thatthe radius ofcurvature

at any instant t is given by p = (at + b)'? .

Max.Marks: 50

Min.Marks: l7

cT{ 5. Vo iFur 3Tfo'M ii erw gremtq d srra { td qres'q n ft{f,r t
frrs,l cmfr !d Bsd+'T d q,f + EqEcr-fr tt aq tq s s{qderr
{fi q qqq d ridtr sn dfuqr
A particle falls under gravity in aresisting medium whose resistance varies
at the square ofthe velocity. Find relation between velocity and time and
distance and time.

OR
#as ge d EErs S elr,fa (ere ot$ va rff) vo qrr vfi ftro| 116
q'{ :TEr.r{ } 1 ft-orEg fu Ssfl qq qfi-6-rur g 61 g = s ef B. s6 5 { ERI

crq drr q-d earn Oovr d ototq ft{vno tr
Aparticle moves on a smooth sphere under no forces except the pressure
of the surface. Show that its path is given by the equation
cote=cotp.cosO,where 0 and $ are its angular co-ordinates.

6q , Errs 'Gr' { cw efa-aqn-ff g:n d. ftr+ Ed 6rcr o[fuErd t r s,-c
'a' d aqrff qtrc VE qrs T' { ff vrt rrq S t qo-s 'i[' o)
s{S c-6-d Ed 6l I

Note : Section A', containing l0 very short-answer-type questions, is compulsory.
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'
ftqifud qfd-dqa-ft cv-+ d silr tl
Answer the followingvery short answer type questions. (1x10=10)

srq r ffm d frc sd.Tr y{ €.i.sr ftfo\l
Write the relation between S and Y for Catenary.

q{f 2. rrrf,frq qdf A fr\ {]rq{rcRalT or sfuiEr ftfuq f

Write Condition of equilibrium for Co-planer forces.

cr{ 3. clq {{rild fu-d 6{d t?
What are null planes?

ca"r 4. rrcr ftsTq d 3rrqq s Grg+q 6i qRrnR-a o1fu< f

Define elements and dyname ofsystem offorces.
qc;r 5 orr{f,orFT d qffif, dfuf r

Define period time.
qs{ 6. 6q ot ce)q caT sqr ddr t?

What is projectile path of particle? p.T.O.
---x---



(2)

7. wefq qrq 6l cRqrfr-d dfr\ t

Defi ne tangential acceleration.

8. 3r.qmd i'q cqr d-ar *?
What is velocity from infinity?

x{{ s. 3TrzFEI n ftvo frg 6.r gas ft{vio sqT *dT t?
What is polar co-ordinate ofparticle in space?

qrc 10 3ffiq i-q o) qRq&o dftr t

Defi ne terminal velocity.

Section - 'B'

ftqifud dg B-flftq ctit d vfl{ t ,-
Answer the following short-answer-type questions :- (5x5=25)

cs{ r. @ fu qR w R'rvrG-frq dr0 or s} fti6r{ qnt 'a' B.,qt qrfr \'.F
q-frs frrrfr d qEq-d ii rri gc de6'{6i t, trq vsol ff

"(#**+,i:) arr

Showthat the length of an endless string which will hand overa circular

pulley of radius 'a' so as to be in contact with two third of the
circumference ofthe pulley is

^f --:- + +n/:l(logt2+J3 ' )
OR

x:0, y = 0 oeTI 3r+4y = 5 qffii .t ffio fuJq d Tqr"it d
or5ftvr r+w, {f, P, 2P s 3P f}qr ord d t qRunfr qa or qRqrul

ilr-fi ffi-qr iq q qfi'ow 96 dfrvt
Forces B 2P and 3P act along the sides ofa triangle formed by the lines

x = 0, y: 0 and 3;r+4y = 5. p1n6,n" .agnitude ofresultant and its line of
action.

crr z. d qet FERI: rra tgrgif y-- 0,2=0,, dsl n:0, z: c w fr-q ord
tr qR qa qMfr''q d rq @ fu s{d ge ta or ca ge
(r'+y')2=sy'?qfrf,otTtt
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Section - 'C'
ftqifrt( Ad vflfrq crcl d stt t ,-
Answer the following long-answer-type questions :- (8x5:40)

qr{ 1. darff or orRtq EqoflT qo< dftl t

Derive Cartesian equation of catenary.

OR

\'6 ftrofr +flr t ftp1 g{ z" eiq[{ o1 vo qq.l-r sG rflql{{edr it

t oer ss-or \o frg fisrs t 'u'<fi w fura go fufi-fi qa c-t

Eor B r Rrq dft{ fu $relrcNett d us fiEn t sin-r(u/a) r/3 or
otoT qcKrfi |

A uniform beam oflength 2a rests in equilibrium against a smooth vertical

wall and upon a peg at a disance' U from the wall. Show that the inclination

ofthe beam to the ve(ical is sin-l 1b/a; 
l/3

qgc 2 d*q 3{el qrr sfto-{ur grd dfuql
Find equation olcentral axis.

OR
pqRqrur d u, qq v.F q=tr{ o1 {+tq Fq q A ,r$ sc tqrc{t w
frqr o{i t, d co <( M a\ TA o,r-ft tt frqrr fu B-{47

qffi q6 2Sna orq"t srf,r go rd-grq Ei"l, .rd'a'qqnr +t

co at{ d +qr{ tt
Six forces, each equal to P, act along the edges ofa cube taken in order,

which do not meet a given diagonal. Show that their resultant is a couple

of moment 2f P.a, where'a' is the edge ofthe cube.

cr{ s. fu€ dfr\ fu qdq ca{ vo qr+e-q drar t t

Show that path ofa projectile is a parabola.

OR

.u
vo oq ffiq * id e',rrs q orft ter r\ n7+o\'r {fli qfr

ftcn d {d d< * aqfi qr frro fr'g fr Slatr i st}fud fuqr

"rot 
|1 ftrsr$\ fu gs+1 -qlT qtT t+ffm-{oT r=ae-t tl

P.T.O.



Two forces act, one along a line y : 0, z = 0, and other along the line
x : 0, z : c. As the forces vary Show that the surface generated

by the axis of their equivalent corench is (x2 + y2y z= cyz
OR

ad ft-6rq Cx, Y, Z, L, M, N) d ftC srf,d .r+y+z : 0 irr yldr fteic frR
eTd dfuql
Find the null point ofthe plane :+y+r 0 forthe force syste m(X,y,Z,L,
M,N)

qTI 3. qR qelq q2I d frffi rTft{d mqT d fr,rd Tr ce}q tnr trr v, :rT v,

dr oen s-nd ri{ w s*q or ir u d a} ftr< dfqr tu + . + =+vi v; u'
Iflv, and v, be the velocities at extremities at the ends ofa total chord
ofa projectile's path and u, the velocity at the vertex ofthe path, then

111
show that .: +:r = lltviv;u

OR
T6 sll a 3[qrq esrl T 3rI{++Td iFr s{cr qr-q-d .lTfr ii ]Tfr.qr{ t
rq vd frg qFr grd o1fuq:

O a,Ta+xdq-<it
(z) a, Tdt td qd i

d.ltT ft-€ dft\ fu

11 ,z or-2.l a2

JO T
A particle oscillates with S.H.M ofamplitude a and periodic time T. Find
the expression ofthe velocity v in terms of:

(i) a, T and x (ii) a, T and t also prove that

'r. 2ia2J.v.dt=f
tr$r 4. gs 41 3nr drr+ srd d,*q<a or f{qq Ero dft\ qqfu oq frE.

s-f, w rrftqF il
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Two forces act, one along a line y : 0, z : 0, and other along the line
x = 0, z: c. As the forces vary, Show that the surface generated

by the axis of their equivalent corench is (x2 + y2) z= cy2
OR

{d ft6rq (x, y, Z, L, M, N) d ftC ETd-d x+y+z = 0 or qq. frAc fr-{
flo dfrqr
Find the null point ofthe plane rr+y+r 0 for the force system (X, y, Z, L,
M,N)

c$r 3. qfr cdq cq A ffi qrft.rrf, frsT d ftIll .Ir relq 6r trr v,(urT v,

droerTvsd eftSqr y*q ortq udnlRr€ dfrq tu + -+ =+v; v; u'
lfv, and v, be the velocities at extremities at the ends ofa total chord
ofa projectile's path and u, the velocity at the vertex ofthe path, then

ll1
show that ).r r=-"""" "''' vf vi u2

OR
To 6-q u otr{Ilq dpjfi T 3ll.rfoTd oI s{f, slr.td rIfr it :Tfrql-{ t
as vd ftg qrq Hro qifuq :

(r) a,Tnwxdq-ct{
(z) a, TeN td Td it

ilar fuq olft\ fu

[t '' 6t =?du'JOT

Aparticle oscillates with S.H.M ofamplitude a and periodic time T. Find
the expression ofthe velocity v in terms of:

(i) a, T and x (ii) a, T and t also prove that

.r . 2r2a)
Jo 

v'dt= 
T1

cfi 4. gs qn 3N d.ri ord 6-qo qd or ftfi Erd sifu\ u-qfu oq ftq
q6 qq qftql{ fr
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rncosn0=an P.T.O. r"cosn0=a" P.T.O.
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Find the law offorce to the pole when on a particle describes the following

curves.

rocos n0 = ao

OR

v.r qjDDT qq rftqn yo 6"r + +.r qff fftn a cMq d <q rrqc
g16q dfuv fu ssfl GrcDI qqt cRqt"I 6r d.nt
The rate ofchange ofdirection ofvelocity ofparticle moving in a cycloid

is constant. Prove that acceleration must be constant in magnitude.

Tm tnor ftsrm erfieTr i s+riq{f,: ffA d otYt Frq-tr qruq o-{f,I tl
qel qrrqq or vfrdq cfr sor$ ri6fr Tt kv'? t | fuq dfuc fr tqqq

It Fffi (ft |rogcosh(t$k) €Y.fi I

A particle falls from rest in a medium in which the resistance is k v2 per

unit mass. Prove that the distance fallen in time t is :

I rog cosh (t.[k)

OR

w ovr y6 ftroi {q + fi-rfi SE q( TftqI{ t u-d riq 6I rft{
olq 2a t I s€ sr *{ d ew Y6'{f, ffi-qr -** 6 6?rT E.sd rrfr

ol ftvn q.ro t-srcTi 6t atvn er+s ?DtTBTr oT--ff t t rs-ol :rfr

f,en drri qr& q-a o'r 56 dftv t

A particle moves on the inner surface ofa smooth cone, ofvertical angle

fs being acted on by a force towards the vertex of the cone and its

distance ofmotion always cutsthe generators ata constant angle B ' Find

the motion and the force.

c${ 5.
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Find the law of force to the pole when on aparticle describes the following

curves,

rncosn0=a"
OR

go 
"lFvr 

qq rrftqlq Tfi o"I d ilT of ftIII d qfu{dr d <c ai-an

tt fu€ dfr\ fu sq-ol d{q 3t.R qftqlur 6r Etrnl

The rate ofchange ofdirection ofvelocity ofparticle moving in a cycloid

is constant. Prove that acceleration must be constant in magnitude.

\ro ool frqlq q?Ran d wqul+ro: ffn ol 3l)r ft.{qT YI{lr 6-{f,r t I

qd qrtqq or cfrritq ejil gor$ *iefr qq kv':t t ftrq dlqq fu tsrq

e a& jh n th f tog cos h (tJek) d,fi t

A particle falls from rest in a medium in which the resistance is k v2 per

unit mass. Prove that the distance fallen in time tis :

f logcoshlt$k)

OR

Vfi orr Vo ftroi nq d rffi gts w rrftqn t wd vrg or st{
o\q zcr t I gfl .R vi{ ol wr c.D ca fr-qr oror t o:n Errd 'ft

tsrcn e\ eicn 3[ar siurpq{ o15ff t t g$d ,Tft

tr2lr ard qrd qa oi 96 aiftvl
A particle moves on the inner surface ofa smooth cone, ofvertical angle

26s being acted on by a force towards the vertex ofthe cone and its

distance ofmotion always cuts the generators at a constant angle B . Find

the motion and the force.


