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ions are compulsory.
S 1?,“ qu:s:;othe right indicate full marks.
g)) Syilubols have usual meaning unless otherwise stated.
(4) Draw neat diagrams wherever necessary. :
(5) Use of logtable or non programmable calculator is allowed

1. (a) Attempt one :— . .
M;tye the equation of motion of a particle in a central force 10
field. Solve it to get equation of orbit, for inverse square jaw

force field. Explain different orbits.
(ii) State Coriolis theorem. Give interpretation of various terms in 10
; the equation. Explain the effect of centrifugal force with respect
f to rotating earth.

, (b) Attemptany one :—

| /ﬁ%,::;e Kepler’s laws of Planetary motion. Frove that the areal 5
' velocity of planet in a orbit is constar:t. 2

(i1) Explain the effect of Corioljs force ou a particle moving in a S
horizontal plane in the northern he}nisphere near the earth
surface,

2. (a) Attem t any one :—

/(tf D:arive Lagrange’s equation of motion in several diamensions 10
with no constraints imposed.

(ii) Explain how the forces of constraints are determined used 10

Lagrangian formulation Ilustrate the same taking Atwood’s
machine as ay example,

(b) Attempt any gpye. -

(i) Set up daie Lag.rangian for a simple Pendulum and obtain an 2
¥ :i‘ql.at.;on describing its motion withoyt constraint
\@ Jescribe &eneraljsed Co-ordinateg, 2

3@ Aftempt any one :—

orem and discuss how it represents the 10
CheIgy for a flyjq.
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od i constrained to move about a point which is
' h'mmhiumguhrmunmunmabmn}hc
nstantaneous axis of rotation passing through the fixed point.
Hmedu‘ivemexpmuionforkincﬁcenugyofthabodymd
express in terms of angular momentum.
(b) Attempt any one :—
(i) In case of a fluid moving with velocity ¥, show that
d

— - s T + v-v..

a . ot
Using this, show that

GV = -9V
j Thengrmgimforﬂaetopisgivcnby

k- -12- (6 +4sin0) + 1 Iy (¥ +$.0050)? —mglcos 0

T .
111,

Find ¢ equation of motion of the top.

/
(a) Attempt any one :—
'(B\What do you mean by fractals dimension? Show the construction

of cantor set and Sterpinski gasket. Hence find fractal dimension
in each case.

(ii) The reduced Duffing's equation of motion for an anharmonic
oscillator is %+2yi +x+x’=fcosot. Discuss its numerical

solution considering y = 0.1 with special reference to sub
harmonic resovances and hysteresis for £=3; period - 2 orbits
for £=20 andi leading to chaos for £=25.

() Attempt any ope -

g the motion in each case.
) Explain scale invariance in the Poincare section having
bifurcationg leading to chaos. Hence explain the Feigenbaym
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a) Attempt any one —
(i) The eccentricity of planet orbit ab
ratio of lengths of major to minor axes.
\\‘Q\(;alculate the time taken by the plane o
endulum at 60° colatitude to turn through 180° in the northemn
hemisphere.

(b) Attkmpt any one :—
(i)Write a short note on constraints.

i) Write a short note on constants O
ordinates.

(c) Attempt any one :—
 Consider a fluid flow in which the velocity is given by

o at» ; . .
V(X,t)=—;1 x>0. Find the acceleration a(x,t) of the fluid

out the sun is 0.6. Find the

f oscillations of a

f motion and ignorable co-

element at position x and time t. Is the flow incompressible?

fain.
xﬁig:f a rigid body, the inertia tensor is given by

i
L S SR 0 ;
3 4
i= —lma2 —:lgma2 (g T
0 0 2 o
\ 3 y

Find the principal moment of inertia for the body.
(d) Attempt any one —
(i) Write a note'on Fenon map.
(ii) Discuss the chactic behavior of Lyapunov exponent.
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