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. PART=A

Answer any five questions. Eachqueshon cames4 marks.

1. Show that the graph ofafunc'ﬂon fﬂ’"-*R?sa!evel set for some function
F:R™ SR, M.

2. Define gradient vector f;eldFmdthegradlent vector field of the function
(X, X,) =X+ 22 X Xy e R 50 U8 S

3. Show that SL(2) is a 3surfacem§4 Se

4. Define differential 1-form. leeanexample

5. Find the length of the parametenzedcuweoc [0; 2]>R? defined by a(t)= (t2, t3).

6. Obtain the toru§ as :':1'par‘.'ﬁain{'ejz'i_e‘jr:ifzédjsqrfa(;’e-'iin‘E{?’.: o (5x4=20)

PART - B
Answer any three questions. Each question carries 7 marks.

7. Prove that a connected n-surface has exactly 2 orientations.

2n+1 andlet f : U — & be smooth. Let p e U be a regular

8. LetUbeanopenset in®
point of f and let ¢ = f(p), then prove that the set of all vectors tangent t¢ ~1{c)

at p is equal to [Vi(p)I-.
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9. Let X be the '
§ vector field defined by i
Curve of X passing through (1,0 )t_’y A%y X5) = (x4, X5 =Xy, X¢). Find the integral
10. Let S be an
n—su in &
S andlet b o5 Thr;ice rlg RM™1 et X be 3 sSmooth tangent v i
Oanda Parameterizeq CP ve that there exist an open inte o enon
< urve o : IS such that () o(0) =p n(/_g)u .'((}Jontai”i”g
h P (i) o= X (o),

(iii) If B:1=U i
3 S any othe 'nega curve
B(t)-' a(t)v tel. e iriegr ! F X with B(O) = pthen [ I
— land

1 , SketC“ ll l. .”! h =4 % (3 ?-21,
t e Sphe |Ca' I age Of the yperbola X?’ )(2 X
.- P 155 Rt { ] >O
4 | .
AHSWGI a i | . "]Ar e marxs
ny three queSflonS. Eachquestton lca ’S 13 k

1 2t 1 7 . ; a < \ 3 ( . ‘2 )

Smooth parameteriz CLDQ ¢
h ed curve fre P
Po: 8y = S, along o is 5 V;‘;n Plog. Prov
P (=0T Space isomorphism which pre
: 1 2y serves dot
14. Let C be a RN il D
lobal e ed plane curve ang jof R -
g\lso prﬁ‘))e:/r: rt?’ete”?atlon's of C. Then prove 123%%02 let 5 .
at § is periodic if and only it C is ‘bo; enhir
RN o pact.

- C be a unit speed
one to one or periodic.

15. Leta: ls RM+ips : ; ;
T be a parameterized curve ang i Rt < s
of o then prove that I(¢) - i(B). eurve and s Lo fine IS a reparameterizatio
AN LS : s

16. Find the i
Gaussian curvature of the ellipsoid X, X . X;
a’ bt o - rabealzo

oriented by its outward normal,
(3x13=39)
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