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The figures in the right-hand margin indicate marks.

The symbols used have their usual meanings.

UNIT—1
{ Marks : 20}
{ MAGNETO-HYDRODYNAMICS )

Answer any two questons from the following :

i,
Ix2=4

fa) Write down the basic difference between
the {low of magneto—h_\‘dmdynu_mi(‘s (MHD)

and magneto-iluid dvnamics (MFD).

{ Tum Quer )
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{2)
(b} Desciibe the working principle of MHD
power generator.
fc) Write down the Maxwell’s electromagnetic
field equations of moving media.
fcj Define Hartmann number and explain its
significance.

Answer any twe questions from the following :

4x2=8

fuj FFind the equartions of motion ef a
conducting fluid in the context of magneto-
hydrodvnamics flow.

(bj State and prove Alfven’s theorem.

fc) Starsting from the induciion equartion
oB
ot

fluid. show that the magnetic flux across

Vix{vx B} for an infinitely conducting

anyv closed contour moving with the fluid
remains constant. Interpret this result in
rerms of the motion of the lines of force.

fclj Deline the terms Alfven’s velocity and
Alfven’s waves. Hence, derive the speed of

e [
propagation 1s Jc*+Vy for magneto-

hydrodynamic wave, where svmbols have
their usual meanings.
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(3)

3. Answer any one queslion from the fellowing :

8§x1=8

fa) Define Couertte flow and write down the

mathematical {ormulation of the magneto-

hvdrodyvnamic Couetle flow and derive its

velocity and magnetic field expressions.

(b}

(i)

/404

LaEh

For a conducting fluid in a magnetic
field, <how that the magnetic body force
per unit volume, ie., p{VxH)xH is
equivaient to a tension Wis per unit area
along ithe hines of force, together wiih a4

: Lo g2
hydrostaiic pressure E,LLH . where
svmbols have their usual meanings.
Define magnetic energy and further, find

the rate of change of magnetic energy
in magneto-hyvdrodynamics. 5+3
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(4)
UNIT--2

{ Marks : 20 )

( STOCHASTIC PROCESS AND REGRESSION )

1. Answer any two questions from the following :
2x2=4

{a) Define the terms (i) accessible state. (i) return
state, (17i) periodic state and (iv) apericdic
Slelldr.

{b} Define multiple correlation coefficient and
indicate how it differs from simple
correlaiion coefficients.

{¢j Detine Markov Chain with an example.

(d) What do you mean bv transition matrix?

2. Answer any two questions {rom the following :

4x2=8

([ Srate and prove the first entrance theorem.
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({5)

(b) Starting from the probability-generating
function of the birth and death process, find
the probability of ultiznate extinction in the
case of the linear growth process starting
with 7 individuals at time 0.

(¢} Prove that 1*'%93:(1"1‘122)(1 r132) The

symbols have their usual meanings.

{d} Prove that the state jis persistent if and
only if

Y M =
S
n=>0

3. Answer any one quesiion from the following :
5x1=8

fa) Deduce multiple regression equation of

Xy Xyy Xgpoony X in terms of the means, the

7
standard deviations and the inter-

correlations of the variables.
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{6}
(b} Show that the generating function B, (s) for
the branching process satisfies the
following relations :

(i} B,(s)= 5, (P(s])
(if) Pp(s)= P(P,_1(s))

where PB(s)= P{s}.

* kK

S-4/M. Sc./MTM(P-403)/23 BL23(016)—150



