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Note : This paper is of forty (40) marks containing three
(03) Sections A, B and C. Learners are required to
attempt the questions contained in these Sections
according to the detailed instructions given therein.

AC: UE Y U AT (40) 3l w1 & O AN (03)
Ul ‘B, @ aAr M H fourfora g1 R @
g el # U Y fawgd Ml & SER 8wl
P SR o B |

Section-A / GVs—d

(Long Answer Type Questions) / (€T SR 7%)

Note : Section ‘A’ contains four (04) long answer type
questions of nine and half (91) marks each.
Learners are required to answer two (02) questions
only.
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A uniform rod of length 2a, rests in equilibrium against
a smooth vertical wall and upon a peg at a distance b
from the wall. Show that the inclination of the rod to

13
the vertical is sin! (g) .
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A particle describes an ellipse under a force
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m towards the focus. If it was projected with

velocity V from a point distance r from the centre of
focus, show that its periodic time is :
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Find the moment of inertia of the area bounded by
r2 =a? cos 20, about its axis and about a line through

origin and perpendicular to its plane.
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A box kite is flying at a height h with a length | of wire
paid out and with the vertex of the catenary on the
ground. Show that at the kite, the inclination of the

. : h . :
wire to ground is 2tan-1 (Tj and its tensions there
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and at the ground are W(I ;hh ]and W[I h ]
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where w is the weight of wire per unit of length.

Te e UaT fEdl dwE aeX fdel g8 g, h
A W 98 W© & 97 dfeR o1 9 #gq W 2|
W & e W R @& H_RHE ¥ o

2tan—1(nj IR T8 9T A W TIdl B AN

I
w£|2+h2] qer w(lz_hzj g, W&l w dR @l

2h 2h
UHIG ATE BT R &

P.T.O.



[4] MT—09

Section-B / Yrs—Yg
(Short Answer Type Questions) / (e ITRII Je)

Note : Section ‘B’ contains eight (08) short answer type

1.
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questions of four (04) marks each. Learners are
required to answer four (04) questions only.
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Find the cenral force if orbit is a parabola under a force
to the focus.
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A particle slides down the outside of a smooth vertical
circle starting from rest at the highest point. Discuss
the motion.
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State and prove the principle of virtual work.
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Derive expression for tangential and normal
acceleration of a particle moving in a plane curve.
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Find the moment of inertia of a uniform wire about its
diameter.
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What is momental ellipsoid ?
et et @ g ?

A particle is projected with velocity V from the cusp of
a smooth inverted cycloid down the arc. Show that the
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time of reaching the vertex is 2\/% tan-1 [ﬂJ
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Write the forces which can be omitted in forming the
equation of virtual work.
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Section—-C / GUs—1T
(Objective Type Questions) / (A&ITS T)
Note : Section ‘C’ contains ten (10) objective type

questions of half % mark each. All the questions

of this Section are compulsory.
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Choose the correct option :
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1. Theequation of S. H. M. is :

d2x

a —_
(a) 2

ax__

d?

d2x

C — =hyXx

(©) 2 JIx

(d) None of the above
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(b) hx
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Kapler’s equation is :

(@ M=E-esinE

() M=E+esinE

() M=eE-sinE

(d) None of the above
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(3) M=E-esinE

@ M=E+esinE

(@) M=eE-sinE
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The Cartesian equation of a common catenary is :

(@) y=Csecy

X
b) s=Csinh=
(b) inh =

X
c =Ccosh =
© vy c

(d) None of the above
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(@) y=Ccos c

(8) SWad H | I T

P.T.O.



4.

B-38

[8] MT—09

The intrinsic equation of a catenary of uniform strength
IS :

(@ s=Ctany

(b) s=alog (secy +tany)

(c) x=Clog(secy +tanyy)

(d) None of the above
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(&) s=Ctany

(@) s=alog (secy+tany)
(@) x=Clog (secy+tan )
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Transversal velocity of the particle moving along the
curver =f(0)is:
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(d) None of these
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Time period T of SHM is :
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(d) None of the above
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Pedal equation of motion for particle moving in central
orbitis :
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(d) None of these
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Radial acceleration is :
(@ f
(b) rd
c) F-ré?
(d) None of the above
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Moment of inertia of a circular plate of radius a about
its diameter is :

Ma?
(a) —
3Ma?
(b) >
Ma?
(c) 2

(d) None of the above
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10. Effective forces at each point of the body are :
(@ mx, my, mZ
(b) mx, my, mz
() mx—my+mz
(d) None of the above
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