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'l he lrgures in the riglrt-hancl rntrrgin indicate full rnarks.
Cancliclates are recluired to givc thcir ans\\/ers in their ou,n u,orcls as fir as practicablc.

GROUP-A

Ansrver anv TWO questions: 2x2 - 4

a) Describe the r.vorking principle of MI ID power generator.

b) Define Lorentz force in the context of MHD flow.
c) What is rreant by magnetic f-lux arrd rxagnetic difllsion?
d) Define Hartr.nann nulnber and explain its significance.

GROUP.B

2. Answer any TWO questions: 2x4 - 8

a) Describe applications of MHD flolv in engineering and astrophysics.

b) Write dorvn the Maxwell's electromagnetic fleld equations of moving media and

hence deduce the magnetic indr-rction ecluation.

c) State and prove Altven's theorerr.

d) Define 'Hall current' and write dorvn its key eft-ects in magneto-hydrodynamic.

GROUP-C

3. Ansrver any ONE qr.restion 1r8 : 8

a) A viscous, incompressible conducting tluid of unifbrnt density are confined
betu,een a channel made by an infinitelv conducting horizontal plate z - - L
(lower) and a horizontal infinitely long non-conducting plate: - I (upper).

Assume that a Lrnifbrnr magnetic ileld Ha acts perpendicular to the plates. Both

the plates are in rest. Find the velocitv of the fluid and the magnetic fleld. Dratv
a sketch of the velocity profiles fbr various values of the Haftmann nuntber.
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b) (i) For a conducting fluid in a magnetic field, show that the magnetic body force
per unit volurne. i.e. 7r(vx tl)xHis equivalent to a tensionT,tt.p"er unit area along
the lines of force, together with a hydrostatic pressure ]rr,v', where symbols have

lheir usual meaning.
(ii) Explain the concept of Alfvdn waves in magneto-hydrodynarnics and

describe their significance in plasrna physics. 5*3
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