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(a)

(b)

(c)

The coordinate of-a moving point at
time t are given by

x=a(2t+sin 2t), y=a(1-cos 2t).
Prove that its acceleration is
constant.

v el fag & eiw Wt W
x=a(2t+sin 2t) Td y=a(1-cos 2t) &l
Rig & 39T @RoT ReR 7|

State the principle of virtual work.
RN B & Rgr< & fertael

The velocities of a particle along and

perpendicular to the radius vector

are An and pf. Find the path and
show that the accelerations along

and perpendicular to radius vector

US-4553/3 P.T.O.

(d)

are A2r-p20%/r and pd(+u/r).

o T b AT Jaex 3R 395 Frraaa
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R qon @t b WS dwR 3R Ty
fad @ROT HHY: ATr-pfe’/r Ay
ub(h+p/r) &l

A point moving in a straight line
with 5.H.M. has velocities v, and v,

when its distances from the centre

are X, and x,. Show that the period

of motion is 2x ( X312 = X2
Vivaz-vz/-
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(e) Define common catenary. Find the

relation between x and .
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(f)

(9)

(h)

(1)
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Define Central Axis and write the

equation of central axis.

PEa e P RN B aYT I
wfiaor ford |

State the Kepler's Law.

FeR & Fraw & B A B

Define stable and unstable
equilibrium with examples.

T ufed R wE sfeR wdged
uRRenfea &1

For the motion of a particle falling

P.T.O.

(4)

under Gravity in @ resisting mediy,

where resistanceé varies as the

square of the velocity. Find the
relation between v and X, wherg
' is the velocity and 'x' is distance
from the stérting point.
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Ind the null point of the plane

X+ —

(x; Yr z! L; M, N)
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so1 f@ma (X, v, Z, L, M, Ny
S R T x+y+2=0 @ T B
(null point) sid & |
Sections-B, C, D and E
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(Descriptive Answer Questions)

(g sodia wem)

Note : Each section contains two questions.

Attempt one question from each
section. Each question carries 5/10
marks. Answer must be descriptive.
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2.

3.

Section-B/4dUs-d

A particle moves in a plane in such a
manner that its tangential and normal
accelerations are always equal and its
velocity varies as exp{tan'l(% )Jl, where
s being the length of the are of the curve
measured from a fixed point on the
curve.Find the path.
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A light elastic string whose modulus of
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US-4553/9

elasticis A, is stretched to double its length
and tied to two fixed points AB distance
29 apart. A partical of mass m tied to its
middle point and is displaced in the line
of the string through a distance equal
to half its distance from the fixed point
and released, find the time of complete
oscillation and the maximum velocity
acquired in the subsequent motion.

UF Bed Saed SN foradr HAige 3
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S &1 v BUT ST GHE m &, 3K &
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4.

vy g1 T T §Y 2 3t A
fy & 9 a1 BT
section-C/ |os-d

A particle is placed on the outside of

a smooth verticle circle. If the particle

starts from the point whosé angular

distance is o from the highest point of

the circle. Show the it will fly off the

2
curve when cosh = —3—c05a.

o o1 Fery e & TR Feafer Fea fag
@raaﬁu@ﬁiﬁw e A 81 fag Aifse
5 @ur A I B & 74 cos{&:%cosa

gl

UsS-4553/10



5.

A : . :
particle is projected Upward with a

veloci [ i
locity u, in a Medium whose resistance

varies as the square of the velocity, will

return to the point of projection with
velocity
— __uv
Vi = —7=5—= after a time

VU vy

v
ﬁ(ta” -+ tanh™! ul)

where v is the terminal velocity.

Siafcs Aread 1 ok M & T F g
&, ®UT Je&qur v o=
g v m*‘
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US-4553/11 P.T.0.

6.

section-D /T

A particle MOVES with @ central

acceleration which va ries inversely as the

cube of the distance. If it be projected

from an apre at a distance "a" from the
origin with a velocity which is /2 times

the velocity for a circle of radius a show

that the equation to its path is:

e BT A1 =0T, S g3 & T & ATl
&, % s T o <@ 1 af S ARG
"a" g qur U A vaid dRd WHa g
i g (Bsan 'r) & o snawas wfa &1 V2
T &1 9 e o5 390 vy ooy o 2

rcos(6/ 2 )=a
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OR/ 37t
A uniform String of weight w is suspended
fr0m1tw0 Points at the same level and a
weight w' is attached to its lowest point.
If o and B are now the inclinations to the

horizontal of tangent at the highest and

lowest points prove that

t
tang = 1+
BB FAM BRI e YR w # g7 & fagsit @

TP T Aad W ACH 81 U6 R w' 3RY B

seae AR Fraa fig = et Yar & afis
AT 21 g )
'é_ _E =1+%
US-4553/13 bT.0.

8.

section-E/@"5%

A body consisting of a cone and a

hemisphere on the same base, seats on

rough horizontal table. The hemisphere
being in contact with the table, show

that the greatest height of the cone so
that equilibrium may be stable is V3

time the radius of the hemisphere.

o B 3 T 3MUR K 0 Mt SR el
vip ffa a7 FE ey B G F [ W VR
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OR/3Ual
Forces P, Q, R act along the three lines
y=b, z=-c, x=-a, z=c and x=a, y=-b
respectively. Show that they will have a
a_b_c_
P Q- R™ 0 and

that the equations to its line of action aré

single result and if
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any two of the three:

y_z_ a_qgZ_x_b
SR P=OR P q=0pGR=O

et P’ Q' R E(h:r m yzbl Z=-C, Z=-C,
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