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M.Sc. 4th Semester Exémination, 2014

APPLIED »MATHEMATICS WITH OCEANOLOGY
‘ AND COMPUTER PROGRAMMING

( Diﬁ‘erential | Geome_iry and Magneto Hydfoaj)namics)
| PAPER—-MTM-402
Full Marks : ‘50»
T'ime : 2 hours
The figures in the right-hand margin indicate marks.

Notations have their usual meanings

GROUP-A
( Diﬁ"erenti‘al _Geometry )
| [ Marks : 25 ] 'b
Answer Q. No. 1 and any three from the rest

1. (a) Define second fundamental form of the -
surface. | )

( Turn Over )



(2)

(b) Define Geodesic curve on a surface. 2

(¢) Define normal curvature of a surface. 1

2. Show that a given curve is a plane curve if and
only if T = 0 at all points of the curve. 5

3. Show that the first fundamental form of a
surface is a positive definite quadratic form. 5

4. Show that the curve v=c for all values of u is
a geodesic if and only if EE, + FE, —2EF,=0. 5

5. Calculate the second fundamentél form for the
right helicoid given by

¥ = (ucosv, usinv, cv) 5

6. Establish Gauss's equation on a surface. 5
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. GROUP-B
("Magneto Hydrodynamfcs )
: [ Marks : 25 ]
AﬁSwer any‘twc') ques_tions.

1. Whena conducting fluid is said to perfectly
conduction ? State and prove the Alfve'n theorem
inMHD. 2+2+6

2. Write down the basic equation of magneto
hydrodynamics and hence deduce the magnetic

~ induction equation in MHD flows. Define -
magnetic Reynolds number and explain the
significance of high and low magnetic Reynolds
number. _ 2+2+2+2+2

3. Find the velocity for Hartmann flow between two
non-conducting parallel plates separated by a
distance ‘2. Also, obtain the expression for the

- induced magnetic field. 7+3
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