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;W%Wﬁqmm-m, q, 9, 2 0d g A fawifdra fisan ran &1 <31 (o7g 3erdra wem) o v Ty el e

bkl &R I &1 & e a1 W et ) auet-a, w, 7 aon 3 (Rege 3T o) 5@ 3 2 v &) 5ds

o Eas W &R 81 favga IR 31farT &1 This paper is divided into Five Sections-A, B, C,D&E.
ection-A (Short Answer Questions) contains one question of ten parts requiring short answer. All these

ten parts are compulsory. Sections-B, C, D & E (Descriptive Answer Questions) each contains two

questiong. Attempt one question from each Section. Answer must be descriptive.  TUs-31 (Section-A)

¥ QUS § v W9 & & W & o7y IeR T #1 wd s 1-4/3 31 @1 #i This Section contains one

question of ten parts requiring short answers. Each part carries 1-4/3 marks.

TS RE XN H AT B0 3 ¢ A W G B BE A gl x =asint + b cos ¢ TR & 7 &1 o1 1 1 v

ROT S B Ifthe displacement of a particle moving in a straight line from the centre of force at time ¢

is given by x =asint + b cos t. Find velocity and acceleration of the particle.

TS T 01 & 453 vd S o1 & g feifael ,

Write the formulae for radial and transverse acceleration of a moving particle.

W QT @Y aRAIfa 3@l Define terminal velocity.

T AT AT FIeT &Y IATER0T Higed GRwifva el

Define stable and unstable equilibrium with example.

MR &1 & i &1 HUT S State the principle of virtual work. -

ST & WM T /7 D GREINT Sl Define span and sag of a catenary.

TP 35 O W HRIRA Tl & Mo & i 3ied B Hiaor feifkael ;

Write the equation of the central axis of a system of forces acting on a rigid body.

frg st & F=0a Han &den ve THaaT @b &1l &1 Prove that central orbit is always a plane curve.
TR T 1T & T U AT ajg T A A 2 Wie/Riaus & e et Biet 1/5 WebUs 1 WA A

T &7 3™ F9T 8M? The maximum velocity of a body moving with S.H.M. is 2 f/sec. ard its period is

1/5 sec. What is the amplitude of S.H.M.?
TRIBYYT & forw =g & Framl &1 B DI State Newton's laws of gravitation.

Wus-q (Section-B)
WIS @Us § 21 o 1 TS WS U WY T &1 Wl e 5/10 3ic o &1 favge 3wk amiféra &1 Each

Section contains two questions. Attempt one question from each Section. Each question carries 5/10

marks. Answer must be descriptive. .
O VT U form @t e 3 gkl da wi=er amad A X XeT 21 Al ST & IR & Heafdg A B
Aug & 3§ BT B gRAT x,, x,, x, &, A Rig D & v wwef e s1wwa @ : A particle is moving

with S.H.M. from one position of rest of other. If the distances of the particle from middle point of its path
at three consecutive seconds are X,, X,, X, then prove that time of a complete oscillation is :

2n
‘ Jyar

X, + Xy )
cos-i 1 3
2x, .

3. -(a) T Y 4 R e T v R 4 4 A @ 0? &, Y A e 1 w1 6 vt v

wxﬁmmﬁ%vﬁkmémﬁmﬁﬁmu&mawﬁaﬁ%ﬁmaﬁml The velocities of a
particle along and perpendicular to the radius vector are Ar? and u6?, where A and u are constant.
Find the polar equation of the path of the particle and also find its radial and transverse acceleration

in térms of r and @ only.
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(b) o G Y I ST T 35 ST R e oy = 2 — 1 T &1 2 9 Pt o
A particle is moving under a force towards the pole and describes the curve % =22 1.Find the
law of force. TUs-H (Section-C) , oo
U 0TV 3T 9 AR SR B wefirer feen stren & even wm oo s kv ? &, S v @01 o am ) awfe s dm
V' B Bor Wi faeg W Aty dltean &, fi= 3 gy R s A particle Is projected vertically upward
- with a velocity V and the resistance of the air produces a retardation kv, where v is the velocity. Show

that the velocity V* with which the particle-will return to the point of projection is given by :

1 1 &k
pEEEt g =

S I a ﬁm%ﬁaﬂﬁaﬁmaasmﬁg%aﬁaﬁmﬁ,kagmanmra}ﬁafamm?l zofze i
T BT A B 0D @ﬁ%“@gh%ﬂﬂ%m}qﬁﬁ#%m@%%l A particle is projected

horizontally with a velocity 4(ag/2) from the highest point of the outside of a fixed smooth sphere of -
- radius a. Show that it will leave the sphere at the point whose vertical distance below the point of
projection is a/6. Wos-q (Section-D)
W ¥R & TR FEH Bei & i @1 Ta-adIgda siieas ot ABCD &1a1 7T 8 451 AB Faftr Refa d 3a
TR Rud & oo A Feaan famg 21 i &1 smfr & v 6 fore AD o DC & wea famgeli 1 ves R g i
T El ﬂi{ﬂ H G919 $Td ifote| Four equal uniform rods, each of weight W, are smoothly jointed so as to
form a square ABCD; the side AB s fixed in a vertical position with A uppermost and the figure is kept in
shape by a string joining the middle points of AD and DC. Find the tension in the string. Jdr
(a) D T B T TR ve & alftiar Y ¥ fRera fargait AR B J el g5 81 ik Afeg R
foregam fireg & @@ &1 n T &, A eeiige i T AB B H: A uniform chain of length /,is suspended
from two points A and B in the same horizontal fine. If the tension at A is n times that at the lowest
point, show that the span AB s :

‘/(72’__7) logn +{(n* = 1]. |

(b) REEH y? =dax T FEIE XM x = b H IRk &7 1 R < 71T I Find the centre of gravity
of the area bounded by the parabola y* =4ax and the double ordinate line X =b.
@us-§ (Section-E) .
@ a6 p, x —oNa 1 e B T G @ p A X + y? =a” TP S o e 7 et v ¥ w5
$Ira @t d: n? (nx —z)* + (1+n?) yi=n'a? Rfe@dl
A force P acts along the axis of x and another force nP along a generator of the cylinder x? + y* =a*.
Show that the central axis lies on the cylinder : n? (nx —z)? + (1+ n?)? y2 =n‘a’. -
(a) e Ot e, v Rer e adaeher i 3 s aveen &, (it P e vt o Proan ot grpd 2
ﬁmmﬁw&muﬁmaassaﬂnﬁgwmm,ﬁrﬁwaﬁ%a%mmg\m A solid
sphere rests inside a fixed rough hemispherical bowl of twice of its radius. Prove that, however large
a weight is attached to the highest point of the sphere, the equilibrium is stable.
(b)  gfaeer ST s o awll & e (X, Y, ZiL, M,N) 3 fore et g I‘f - Y,;Q _zZ r—,h —_—
Yar A wd| Findthe condition that the straight line : 2 ’ - — g_z ;h may be a nullline for the

system of forces (X,Y.Z:L,M.N).

Scanned with CamScanner





