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AH-1146 CV-19
B.A./B.Sc. (Part-II)

Term End Examination, 2019-20
MATHBMATICS

Paper-III
Time: Three Hours Maximum Ma

vfi:96'sT{ gs Ba sfrrt
Note : Answer five question in all, selecting one question from each Unit.

equal marks.

w{/unit-I
l. (a) t1srBff x=0, Y=0 off{ 3x+4y:5 HKI frtril Vq'' f{fsT qfr 

T-q.r3il + stgR{r

qfuunfr 6T qRnq ofn vs6t fuqr tqr ol utrr-tur Erfl qftfrN 
I

Forces pr Zp, 3p act along the sides of a triangle formed by the lines

3x+4y=5, find the magnitude of the resultant and the equation of its

(n)Rrq a1fug fu w ?rq qq Ml-a srfu rfqo, nffifrq rfrT d ffT
sTrqlr{rfi W rqfq sffiq q6 t fu'vo ot'ilT frerfqq f, Td EnT fr,-t.rt

fro,rq + wnBfr furfr t mrrffir qqd Tsi Eq q[q Et

Prove that the necessary and sufficient condition that a particle

of coplanar forces be in equilibrium is that the sum of the virtual

forces in a small displacement consistent with the geometrical

zero.

2.(a)g6'V.rsrTH Elu€, fGnrst ffi 2b t, fur a d rnr &fuq taq w
ft'ryg sft HrqffiFdr rprrfr ?Tr qwTrft drft il{gsrq fr b<a ttT b>a

A uniform beam of thickness 2b, rests symmetrically on a perfectly

cylinder of radius a, Show that the equilibrium of the beam will be

according as b<a or b>a

(b)Vo tfinr d tm at ffi eo vle tr qEI d spprt trrfi afffig qR

E), .TFT fuqr rrfl t fu 18 qild d arv irT qR r q1w t r

A Telegraph wire has a span of 90 ft. find the sag in the middle if the

exceed l75lbs, assuming that 18 feet of the wire wights I lb.

aoll{./unit-[

3. (a) fr{ tl-cT ?r-rTtf, 131cT tqBil X=0, y-z=ai y=0, z-x=ai z=0, x-y=a +
fo' s€ \o'ffigrq d goq dEIEd rS fuqr qr wo'ar tl
Three forces acting along the strainght lines X=0, y-z=ai y=0, z-x:a;

they can not be reduced equivalently to a couple.

1b)srriq (X,Y,Z,L,M,N) d fdry rrrtccT x*y*z-0* Yfq frfrq fufr flil
Find the null point of the plane x*y*z=0 for the dyname (X rY,ZrL,

a. (a) <uffi fo, erro isq d, s) Td-ftfiq rig.ft tqdf o,r t+a f'o fi #sr
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g along a plane

silTfiDrd T t

Show that in general two system of forces have only one pair of conj

(b)qqrffi fu w E6 frus w fuinrfl-a rd d\o, frn.d mrq ?DI g.r

HBa frnilur oTGT Tf, et fuqr tsr at ft{n d rffi t { iril"rffT frtqT

Show that a given system of forces acting on a rigid body can be red

together with a couple whose axis coincides with the direction of the

w{/unit-III
5. (a) Vfi' ?DUr skT srrrd ,rfr d rrRqm t frrsor oTIqt'{uT +q O t t qfr o1

A particle excutes a simple harmonic motion in which the centre of

the motion.

1u)qR rrhqr{ ?rq A kw tr srgser tr ur sgqrn s+{ qqr d il}
Hffia t
If the ratio of radial and transverse velocities of a moving particle

then show that its path is an equiangular spiral

6.(a) fttq o1fug fu s*q oT rlet rRttFFI E\Tr t
Prove that the path of projectile is parabola.

1u)EF qft oTk frE ircT oT fr{rq flT a1fdg frrrd ciil.fc frFrfufuT ffr
a,*:.cothet{2

Find the law of force to wards the pole under which the following

ah:cothehlZ

Em,d / unit-IV

z. (a) W + qK) tr Bfi * ar d trd<il 1/60 tt <qlH ft yd a1 !H
q6 at 6qr{ S s{ d sflt * ogo + qkn a'rq.r s} ftc r{ tffi t t

The eccentricity of the earth's orbit round the sun is 1/60 Show

from the sun exceeds the length of the semi-major axis of the orbit

than the half the year.

(b) Wft d Tdqr=l ff'ffi of gmr6l( d-i Eg 5rd difuq ft {sor ser ?Mt dTr

orqFr.r'Tdrnq (apffi qrr l/n 1us w dfqa eT frqr EIr{t I

The earth's present orbit being taken to be circular. Find what its

sun's mass were suddenly'reduced to l/n of what it is now.

8. (a) slrira a-o d rERvr rrPdcn w, ifq or isd Mq \ii offiq frvn {
fld AFqg I

Derive the formula to find components of velocity of a particle m

curve in tangential and normal directions.

(a) Vfi'?FUI \16'qiffi { lwo A grd.fd +ffi 6T ttT t, trh iDT snrnq b

wrH fd frnq at fudfr t frNfr srrq t rN Yqtn tr tl



motion being b, and

postion of rest is

sfu0fi Tn ssd

resistance varies as

t.rfr ErT o1fsg

find the motion

ssot yo'dfuq tr
t erTrtrfr |

If it has

one of

TSinff)

A particle oscillates in a cycloid under gravity, the amplitude of

period being T. Show that its velocity at any time t measured from
Zttb 

Sin (4 )
T TT '

wr{./ unit-v

9.(a) V6' irq s{rirm { orqq Tscilro{ur + Eqrq d t* flqq { .rfr ortn t
ilr A nqEFrft t tr nsr S { ireE Enr qflfrN 

r

A Particle falling under gravity (Supposed constant) in a medium w

the velocity. Find relation between velocity and distance.

(b) V6'tn'uT TsE + sfil.fd 96'flETt frrsor offi0q Er6[ : mkva t .rfr Eq

Erd v tDuI or trr t I

A particle is moving under gravity in a medium whose resistance =

where V is velocity of particle.

10. (a) ftlfr g$ qqf at {E at fuqr ilq A qrri d on"r HrTForT t rrfr t I

t f{fl Enq f}o,T6 yo erfrqr+cq frrs61 vo'erffi
A falling raindrop has its radius uniformly increased by access of

given to it a horizontal velocity, show that it will then describe a

whose asymptotes is vertical.

1u)gflq ftffi d Tdf { frnft irur $T FNuT EnT atfsqr

Find the acceleration of a particle in terms of polar co-ordinates.


