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(Mechanics)
Time Allowed : Three Hours
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Minimum Pass Marks : 17
JHr Ufg Tl & IR AT TAD THR A A WA
AT e @1\l vl & 3is wW e El
Attempt all five questions. Two parts from each
unit are compulsory. All questions carry equal

marks.

gbrR-I / UNIT-I
(a) a Al [ R Fa & @i I o6 M ar

HIx aien T & 5ae wem # e n 2

fearsd RRI R o979 e W[Z—i+%] g

PITIOI

(b)

(c)

(2)

A telegraph wire stretched between two pole
at a distance a metre apart, sag n metre in

the middle. Prove that the tension at the

ends is approximately W[Z—:ﬁ%].

Rergd 5 Rl R0 & ot Reg o
SHIE TS D Wl 39 g & agpar Hioar B
AR &1

Show that the mass per unit length at any
point in a catenary of uniform strength varies
as the corresponding radius of curvature.
IEg ek # Rig difoe

() y2=c2+s?

(i) X =clog (sec y + tan vy)

Prove that, for a common catenary :

(i) y2=c2+ g2

(i) X =clog (sec y + tan vy)
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Find the equation of central axis for a given
system of forces.

P oReTT &1 U6 g X-31eT W a1 nP gk
HT UH 3T 1 9cF x2 + y2 = a2 & TP D
@ R fpar axar 21 sy 6 g Fe @&
T 38T 9 n2(nx — z)2 + (1 + n2)2 y2 =
na? W |

A force P acts along the axis of x and
another force nP along a generator of the
cylinder x2 + y2 = a2, show that the central
axis lies on the cylinder n?(nx — z)2 + (1 +
n2)2 y2 = n%a2,
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(c)

(a)

(4)

Ta XEnl, g fadu fega, g smp

T B aRuer forar don ag ufdey sia &

o wxet v S =Y=9_27N i s B
V4 m n

X, Y, Z L, M, N) & feTe vs 3= 31 & Faat
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Define Null lines, Null points, Null planes and

find the condition that

x-f y-g z-h
4 m n
system of forces (X, Y, Z, L, M, N).

straight line

is a null line for the

gBs-1III / UNIT-III
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@ Boal Wi

Show that the particle executing simple
harmonic motion requires one-sixth of its
period to move from the position of
maximum displacement to one in which the

displacement is half the amplitude.
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UH BUT 3R AT v I U6 a ol & g R
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TRUT BHI: ——CosO dAT ——sin® B
a a

Siafs g & Uh N 3nfe @ qAT TAHT UH
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A point describes a circle of radius a with

uniform speed v show that the radial and

. v2
transverse acceleration are ———cos6 and
a

2
—V;sine , if a diameter is taken as initial line
and one end of this diameter as pole.

fag Pfce & 18w 7o ve WRaeg Bar 2

Prove that the path of a projectile is a

parabola.

PITIOI
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(@)

(b)

(6)

gpR-IV / UNIT-IV
TP PUT 3R aT v A JAa1 S = 4a sin y &
TR &1 6 B g | 39 @)ol w
HIfTE |
A point describes a cycloid, S = 4a sin y with
uniform speed v, find its acceleration at any

point.

e HA q r% & iR AN waiErent WA
4

v, o v, 21 7 e B s Vi + V5 -2

@l VP = h.

If the central force is r% prove that the

velocities at the two apsidal distances satisfy

22 2
the relation Vi +V; :T where VP = h.
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Discuss the motion of a heavy particle
moving on a smooth vertical curve.
gBiR-V /| UNIT-V

afe P FUT TP au=tanh(%) R TigHE
g 99 39 W oH el 9 §d Hifore|

Find the force to the pole when a particle
describes the curve au=tan h(%}

TP HUT g9 r=2acosh R T ISR T &
foh 39! gafag & 3R @ROT Tda g 21 g

d%0 .5
Fifse b ?=—2cote.e

A particle move along a circle r = 2a cos 0
in such a way that its acceleration towards

the origin is always zero, prove that :

2
d—ze — —2cot 0. 62
dt

PITIOI
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(8)

) dfc P PO @RS @ & NG T

IRIET Ay oG Ry 9 & 9 &
IHIRUE &, § FWR B 3R BT S &, ar
TOT & T B fadar il

A particle is projected upwards under gravity
in a resisting medium whose resistance
varies as the square of velocity, find the

motion.
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Note : Two parts from each unit are compulsory. Each
question carry equal marks.
$o1s-1 / UNIT-I

Q1. (@ x=0,y=0dar 3x + 4y = 5 AU I

Frefir Bt & gt 3 o e et p,

JN-207 P.T.O.

(b)

JN-207

(2)
2p, 3p fopar &=a &1 uRumY s & gRwEmor

AT IS T @ FH AR F DifTe |
Forces p, 2p, 3p act along the sides of a
triangle formed by the lines : x =0, y = 0 and
3x + 4y = 5. Find the magnitude of the
resultant and the equation of its line of action.
e A BRI, ot org £ 2, & R @1 o
& s ertaa # Reg & fagat A T B 9
Y IR TeHl fear ST 81 afd A R d9G SR
& Fram fig W a9 &1 AN & a9 Rearge

o frf -

AB=%I09(2+«@)
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A uniform chain of length ¢, is suspended
from two points A, B in the same horizontal
line. If the tension at A is twice that at the

lowest point, show that the span AB s :

%Iog(2+\/§)

h 3dTs AT o 3TERIY PIUT AT TH ORT P B

TG MUR B TH fue IR AR A
CHHR T 396 oY B 0P SR & U R
I gigax SR & R R @ R # v fag
¥ gy for s 81 e ofoe 6w @
-39 & foe SR &l wEaH IRIg aWTs
h1+§tan2a 2|

PITIOI
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(4)

A solid cone, of height h and semi vertical
angle a, is placed with its base against a
smooth vertical wall and is supported by a
string attached to its vertex and to a point in
the wall. Show that the greatest possible
length of the string is h’/1+§tan2a .
gors-1I / UNIT-II

A WK 7@ R 06 & R 59ar = Rer &
3R D PR 2a T, I BOD B GBI B
sefew fham axa € S =@l fiea € <@g o
o @ foRM # @ ae sag™ B gl qed

@ feemslt & IR a1 @ RaJ3 91 Ra gl
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(3)

Two equal forces R act on a cube, whose

centre is fixed and whose edge is 2a, along

diagonals of adjacent faces which do not

meet. Show that the moment of the couple

which will keep the cube at rest is either

Ra\/g or Ra according to the direction of

forces.

YT a & U o9 & [ARId Boadl & ey af

famolf & sficsr RR 7@ BT IR &1 T2FE

30 & I I AR W deN TH G &

PITIOI

(c)
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(6)

agfee A v veet a 3R 3R @ B 3
% ¥ e T AR b g
Equal forces act along two perpendicular
diagonals of opposite faces of a cube of side
a. Show that they are equivalent to a single
force R acting along a line through the centre
of the cube and a couple %aR which the
same line for axis.

TeIfge 5, e w0 § & s@ Mo dgen

G BT B TP & Yl IHANS I&d B
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Show that in general two systems of forces
have only one pair of conjugate lines in
common.
gBs-1II1 / UNIT-III

WA @G T IR gE U1 & fore a@iisn i
Tew forme o ffa & 39 Refa 0 @
fawTT= smam &1 amen & T &R H ferm
TG 3Add B 1/6a1 O F

Show that the particle executing S.H.M.
requires 1/6th of its period tomove from the
position of maximum displacement to one in

which the displacement in half the amplitude.

PITIOI

(8)

(b) UIHkId TGS a dAT YRR HUiS A B TH

JN-207

TCD! TARY R 06 RR 9§ eedls ol @ 3R
TR R R 9R mg & 6 &1 der g1 @ifah
& & 3107 3eafeR Ao W smaddre Zn@
gl

A light elastic string of natural length a and
modulus of elasticity A is suspended by one

end, to the other end is tied a particle of

weight mg. Show that the time of a small

. o . am
vertical oscillation is ZR,/T.
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I Pls AT U TRR 80 HIR B I dd b

b a1 31d Do 6 TR fhaw I9g a6 gar

# <@, dor fear FaE a% 3ol

If a man can throw a stone 80 meters, how

long is it in the air and to what height does it

rise ?

oIV / UNIT-IV

v U, 5 W Py T8 @ & §ga

R I A & yo R IR @ &, awish & gs

qT \f2ga I TR, F&lh a gedr B B 2

PITIOI

(b)

(c)
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(10)

Show that an unresisted particle falling to the
earths surface from a great distance would
acquire a velocity /2ga where a is Earth's

radius.

s e 6 6 o # b 99 I 9
ThAH e g & RO py? Bl

Prove that the accelaration of a point moving
in a curve with uniform speed is py?2.

AT &1 UH BIel aFT U6 [P JaidR dR &
3MFd 0h §@ o IR R Red a0 & &= &

I & dfadl g1 & FPAURN &, D baT &
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(11)

a=Tia fes o an & vafa e s @ s
& 6 dR W g IR &

A small bead is projected with any velocity
along a smooth circular wire under the action
of a force varying inversely as the fifth power
of the distance from a centre of force
situated on the circumference. Prove that the
pressure on the wire is constant.

$os-V / UNIT-V
I @R FW D 3R, 0 wegw § o

yfeRIE g 9 & 9 & FHRIRT & yaltd e
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(12)
fius @1 yaT a1 U dor 31| an V &1 de g
P 5 s qeay S5 I =R § o THT
o)
A particle is projected upward in a medium
whose resistance is proportional to the
square of the velocity, the velocity of the
projection is U and the final velocity is V, then

prove that the time taken is attained the

aht is —tan™![ 2
greatest height is g V)



(13)

(b) TP HUT Uh P @R P & 3= U AIeTH,
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ST 3raRier k (qm)? g, § Tfq o=ar &1 <2ise

{5 296 Uy & TR -

du P o2ks
do?  hA?

SEl s T B arEs 3R g & Ps b e
TRAYG W & gt (@ @ h E

A particle moves with a central acceleration
P in a medium of which the resistance is k

(velocity)?, show that the equation to its path

d2U _ P 2ks
do? h?u?

PITIOI

(c)
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(14)

where s is the length of the arc described
and h is the initial moment of momentum

about the centre of force.

iRt g5 af & d2 & Fean, aw & ¥ &

BRUT Uh THHET ¥ Feal 8, I TP T

gfst o < fear e @1 @ish 6 @' s

sifdRacy {5 9dr v 3Rl 3JeaferR @

AT

A falling raindrop has its radius uniformly

increased by access of moisture. If it have

given to it a horizontal velocity, show that it



(15)

will then describe a hyperbola, one of whose

asymptotes is vertical.
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