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Answer four questions from this Part Each questlon carries 4 marks.

Y,

1. Define the Gradient Vector field. Fmd the gradlent vector field of the function
f(xq, X5) = x4 + 2x2, Xy, X5 € HY /

Sketch the graph of the functaon i R2

2. ) ‘R defined by f(x,, X,) = X3 + X3.
3. Define the term geodesic. Prove that"géodesms have constant speed.
4. Compute V,f where f(;_;j, x2) _ 3 (1,0,-1,1).
5. Prove that 3(t) = (sin‘t,* cost) isa repéram I'{Z{:IITIOH of a(t) = (cos t, sin t),
0<t<2nm - ),m P
6. With usual notairons Prove that d(f + g)= df + dg
PART-B o/

Answer four questions from thfs Part wnthout omfﬁlng any Un:t each question
carries 16 marks. ek ok

Unit - |
7. a) Find the integral curve through (1, 1) of the vector field
- X(X-!, x2) (x‘ls X2, x21 _x1)'
b) Leta, b, ceR suchthatac—b? > 0. Show that the maximum and minimum
values of the function g(xy, X,) = ax§ + 2bx,x, + cx3 on the circle x2 + x3

=1 are Ay, A, where A, A, are the eigenvalues of the matrix [a b).
c

c) State and Prove the Lagrange Multiplier Theorem.
P.T.O.
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8. a) Prove the following : Let S be an n surface in R"* 1, § = f"(c) where

10.

P

1

13.

a)

b)

f:U—>RissuchthatV_z0forallge S. Supposeg:U — Risa
smooth function and p €S is an extreme point of g on S. Then there
exist a real number A such that Vg(p) = AVi(p).
Sketch the cylinder £~1(0) where f(x;, X,, Xg) = X4 — X3.

Find the orientations on the n-sphere x% + X3 + x5 + ... +X3 , 1 = 1.

Sketch the level curves (¢ = -1, 0, 1) and graph of the function
f(x1, x2) X3 + x%

) Show that a sun‘ace of revolution |s a 2 sun‘ace

Show that graph of any tgnctlonf F{” éF{ isa Ievel set for some function
F: Hn+1_)H % J{q@“”“?n:g g«;@jv
%W oy Wt %Mg,&
- %% Unit - 11 %
B f’*" w
Describe the Sphel’ICEﬂ mage of the*’2 sun‘acef (1), oriented by ——

where f(x, X5, X3).= x2 x3 ?% éﬁ |
Let S denote the cyllnder x2 * x2 -1 ES Show that o is a geodesic

of S if and only if @g;]s of %e forn@;(,’r ;%“ﬁ"é's(at +b), sin(at + b), ct + d)for

some.a, b, c, deR.
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Prove that in an n- ptane parallel transﬁor‘[ is path mdependent

Showthatféau— xy xy / x +y
Show that

i) D,(fX) = (V,HX(p) + f(p)D,X

i) V,(X.Y) = (D,X).Y(p) + X(p).(D,Y).

r2 )3/ 2

Unit =1l

Prove the following : Let C be a connected oriented plane curve and let
B : | = C be a unit speed global parametrization of C. Then [ is either one
to one or periodic. Moreover, B is periodic if and only if C is compact.

Find the Gaussian curvature of the ellipsoid x%/a® + x5 /b2 + x5 /c? = 1
oriented by its outward normal.
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14. a) Let S be an oriented 2-surface in R3 and let p € S. Show that for each
V,We S, Lp(v) X Lp(w) = K(p) v x w.
b) Derive the formula for Gaussian curvature of an oriented n-surface in
RN+1
15. &) Find the arc length of the curve o : [0, 1] — R? where.a(t) = (12, ).
b) Prove the following : Let S be an n surface in R™* ' and let f : S — RK.
Then fis smooth n‘ and on]y n‘ f ° q) U 2 Hk |s smooth for each local
parametrization ¢ U Sy S > f?:-;. &
c) Compute j(xgdx1 & X1dx2) where a(t) - (2. cos’# —sint), 0 <t <2m.
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