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Note: Section 'A' , containing 10 very short answer type questions, is
compulsory. Section 'B' consists of short answer type questions and
Section 'C' consists of long answer type questions. Section 'A" has to be
solved first.

h»)-" j "(Section-'A")
diERdASIm §im viiElEIu Tk 8j £ME ABKY¥ i (Answer the

following very short-answer-type questions) (1x10=10)
nlh-1. §igm jau 88fy: §iim N2
What is virtual work?

Llh-2. yitdlu SjitkiE S Simiu yti§iER dvihy i
Write Cartesian equation of the common catenary.

1lk-3. §jioiu 04 8 giEsiixm §jlikY¥ i

Define central axis.
lill-4. Talu Ena¥ 58y §jfm N2

What are null lines?
1lh-5. N§j §a daut avihy i

Write Hooke's Law.
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Lilki-6.

Lik-7.

Lilk-8.

Lk-9.

Lik-10.

Lilk-1.

(2) Code No. : B-242(A)

Ti0klu §fs £Viula 8w 38jy: §ifim 12

What is the time of flight for projectile?

ofki yEOi4 8 dy<im dvihy i

Write the principle of conservation of energy.
Eamigég mna Eima|j ariAl iy §iflm N2

What is Perihelion and Aphelion?

yatam w4 a8jy: §jm N?

What is Terminal velocity?

rviiiu AATES] 8 gAy t &8fyi §ji §ja WEH rmac¥ i

Write the acceleration of a particle in terms of cylindrical co-ordinates.
h¥»)-"r'(Section-'B")

AAERAdASim vii £0iEiu LA 8 £0iE AliK¥ i (Answer the

(3x5=15)

iy §iE 4§ UAA ¥§) 4riA of d§jualiav mél rv yifuiwdni t N mi ZHu§j rv

jAU Al 8) rij § Sjita 8iL 3ua §) ytikdqims) Nama N i

Prove that if three forces, acting at a point be in equilibrium then each

force is proportional to Sine of the angle between the other two.

OR
¥§j LA miE 40 4k §jl AR qE 1Brm Ak hEsi y) va8jua %ui N i uiA Bav
1 A Na 4E ZamAyy miE 8 SiE jaoi oy Na, mi ATiu i) Ziug) his t

following short-answer type questions)

Qamk gv véis® 5 ewt Ni

A telegraph wire is supported by two poles 40 yards apart. If the sag be
one foot and the weight of the wire per foot is half an ounce, show that

the horizontal pull on each pole is nearly

Lik-5.

@—Vzgré’ 1+ Br)
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A particle is describing a plane curve. If the tangential and normal
accelerations are each constant through the motion, prove that the angle
, through which the direction of motion turns in time is given by

OR

¥§j 84 ajwaok ytmv t ¥§) sAu N¥ )04 wej o %40fiw &) §mém ki §jl 7€
any§jma N, @m Oiim §jlakY¥ i

A particle slides down a rough curve in a vertical plane under gravity,
discuss the motion.

Y8 8k v wi y ¥ 4J 8jk Oiimk ytmv of ¥y tidut t Z0kiqm s§jui Kamd
N, dky§iL Zm ¢8jac yim of ZémEso (i) N i ATieu 48)  ytu §) qljim
8l 8 wia iénE ¢y ytut jvi e AEE  HERASIm v Al Kimd N i

ui s :%(1—6_’“)

A particle is projected with velocity V along a smooth horizontal plane in
aresisting medium whose resistance per unit mass is k (velocity). Show
that the velocity v after a time ¢ and the distance travelled s in that time

are givenby y =Ve ™ and s = %(1 - e_k’)

OR
owiu HATES) 8 gAk t 48)yi S S ek Oim §jlaky o

Find the acceleration of a particle in terms of polar coordinates.



Lik-2.

Lik-3.

Lik-4.

6) Code No. : B-242(A)

8y 4Au %u rv-digiu § Siloiu 04 8 yHISIER Oiim §jLaKY i
Find the equation of the central axis of any given system of forces.

OR
ATt 18188y rvi §) o tit, Kkr Y§) rv isiau i ki
ich dAua aud N Ad rEir rviy Nim N, ¥§) 00§ j MaAT a§juiibv I,
¥8) jhu rv Sl

~

N f

Show that the magnitude of the forces are, when A system of forces
given by isreplaced by two forces, on acting along

the axis of x and another force respectively.

ay+ §ilik¥ 48] 20du gn ¥§) qEwvu Nama N i
Prove that the path of a projectile is a parabola.

OR
¥8) S ¥§) ytmv t ¥8) i, ki ytmv t yAw ¥§) 0T jm ArdA §il 4F Aol
N, § dmem %im §jEma N i gn 8 owiu Ujg t© jw§jv yti8jEw Oim §jliky i
A particle moves in a plane with an acceleration which is always

directed to a fixed point in the plane; obtain the differential equation of its
path in polar form.

Y§) §jin ¥8) ytmv w8 of @mtak N i uih Dqli Ehiu iE isvakbrs) Ik
yAw j & ENm N, mddy+ §jliky 8§ §jaa K %m §LATé ytu b itmi
i, vtk 6is dionitm Nam 1

Lik-2.

k-3,
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Y4 di») 8L yaEuwna §f Tuag§) ZEmro Oim §jlaky
Find the general condition of equilibrium of arigid body.

OR
Aliu 48] 88jyi st rv-akSjiu 8L Tu Endjd ty, jiE &iyi jimgfwvu §
ki Ram N, Ab IS 8 8] S §f yAbu Nam R 4 Ad b diSfu § i
Show that among the null lines of any system of forces four are

generators of any hyperboloid, two belonging to one system of
generators and two of the other system.

¥§) yEv Eni t yEv jawm %im §jEm N ¥§) irbA §f wé v, mni N kri§)

Cysil §ji0 v Adfua  mnd i ATa A 58] %im 8L § wliSjv N B

§)1T§§ht line with S.H.M. has velocities and  when its

0 e centres are  and . Show that the period of

motionis:

OR
Y8j §i ¥§) ytiki §jaing) yiqv qF Gy Z8JE simtak N §) CySh
IWEY 40a3u fwEla ANE Enma N mg by §jlakc¥ 48y Sjalieu wéa j JE N-mna wé Sja
tikh mnd e » 8 ytikioami N i
A particle describes an equiangular spiral in such a manner that
its acceleration has no radial component. Prove that its angular velocity

is constant and that magnitude of the velocity and acceleration is each
proportional to 7 .
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nihi-4. uih v, w &N 8y Ehg) wai N krig) ull yu y §itTib agjtmt w AEDn K, hitw)-"y" (Section-'C")

iy+ §lik¥ i) atkaasim Afil £libiu Tk 8 £UE ABIKY i (Answer the
following long-answer type questions) (5x5=25)

Hli-1. ¥§) A, ikySh 40w §jio £y 1 A st nsiikn §Emi R, 4§
4ji )i %iv, §) simE Ehi Ne N i ATiou 48] usA ymévm jwbni t Oimk y)
£y D N jif v § §10 of Ay 8k jimiEm SjEma N, md

If v, and  are the linear velocities of a planet when it is respectively
nearest and furthest from the sun, prove that

OR
Bjwas)xi § § Ameim §aC §jia ¥§) ajAwiof ytmv t 4§k w) of %tk §jEm
N uih ¢ ytu t Jivm jig § ytakigimg) N mr w8j 8 Ujq Oiim
§likY i

A particle describes a smooth curve under gravity in a vertical plane. If

A beam whose centre of gravity divides it into two portions a and b
placed inside a smooth sphere : Show that if g be its inclination to the

the arcual distance travelled in time 7 varies as . Find the shape of horizon in the position of equilibrium and be the angle subtended by
the curve.
Llk-5. ¥8) 8 ji8fT t i jE A0 § hisiw t ¥y tiut t ajiwiof Ehi t the beam at the centre of the sphere, then
%m §jEma N 4ky§) ZimEaod rv £y§) wé § ytikigams) N i §jka 8L %im S @@ﬁ_ﬁ@m@, OR
ySiE Gim §jLakY i PP S dp

A particle falling under gravity (supposed constant) in a vertical line in a
medium whose resistance varies as the velocity. Find the equation of
motion of the particle.

OR
Y8) §ja ¥§) jwEioi tidut t4Au %u §jioiu wER  § Am®m %im §jEmi N
8t 8ja qn dAua N i AlaCu 48) jwkio N §
A particle moves in a resisting medium with a given central acceleration
P; the path of the particle being given, show that the resistance is :

VEri o §jL¥8) »aEi JiE ¥§) ytild ivd § ytjmsik § 24 s S risimi
N, ytjmsk § Hug) ski §t viri¢  jiEsiE N, ki ro ¥ N uiA
Ivd ty ¥§) S Omk jwdni t L) Aua 4ua Na, mi dy+ §jLak¥ i) »afi t

midiw

A string of length a forms the shorter diagonal of a number of four
uniform rods, each of length b and weight w which are hinged together.
If one of the rod be supported in a horizontal position, prove that the

2w(2b2 —az)
b4b* - d?

tension in the string is

P.T.O.



