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Candidates are required to give their answers in their

own words as far as practicable
Hlustrate the answers wberever ﬁecéss,azy
' GROUP—A |
) (Differential Geometry )

[ Marks :25]
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Answer any two questions

1. (a) Define rectifiable ’c_urvc.i m *Euclidean
space R”. - 2

(b) Show that the plane curve given by

Y = (1,8, y,()

where
Yl(t) =1
. 1 (0<st=<1)
v,(t) = tcos—t- forO<t=<1
= 0 for t=0
is not rectifiable. 7 6

(c) What do you mean by allowable change of
parameter for a regular curve ? 2

2. (a) State the Serret -Frenet equations for a space

curve. o ' 2
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() It ?= ;;,_(t) is an arbitrary representation of
a space curve of class =2, then show that the

curvature canbegiven by o 31
- -
Ny x y°#
k=
ny'sn

(c) -Show that for a curve lying on a sphere of radius
a andsuchthatthctorsiontisneverzem,the
following equation is satisfied

| {%()2 + {ﬁ]z = a

[Symbols have usual meaning]. )

3. (a) If § is a connected simple surface and if P and
- Q arearbitrary points on S, then show that there
exists a regular arc connecting P and Q. 4
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(&) vDefine second '-ftf‘ndamental form on a surface
of class = 2. ' o 3

{c) Show that the surfacé given by
x=(u,v, u?+ v, u, veR

is elliptic when v >0, hyperbohc when v <0,
and parabolic for v = o 3

Vo

[ Internal A.ssess'mem :5 marks ]

GROUP—B
(Magnetohydrodyﬁaﬁﬁcs )

) [ Marks :2‘5]
Answer any two quéstions

1. Derive the equatlon for the magnetxc mductxon in

magnetohydrodynaxmc flows and “explain - the

- significance of flows at high and low magnetic
Reynolds number. 6+2+2
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2. State and prove Alvén’s theorem. . o . 2+8

3. A viscous incompressible finitely conducting fluid
flows steadily under a uniform pressure gradient in
achannel formed by two infinite parallel plates which |
are non-conducting. If a uniform magnetic field acts
perpendicular to the channel walls, find the velocity
and magnetic field in the channel. _ | 10

[ Internal Assessment : 5 marks ] -
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