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PART.- A

Answer tour questions from this Part. Each question carries 4 marks.

1 . Define the Gradient Vector lield. Find the gradient vector tield of the function
l(xr. xr) = x, + 2x?". xr. xr. R.

2" Sketch the graph of the function I : R2,-: R delined by l(xr, xr) = xl + xl.
3. Define the term geodesic. Prove that geodesics have conslant speed.

4. ComFUte Vvf where f(xl, x2) =2xl -3xrxl,v =(1,O,-1, i).
5. Prove that p(t) =

0 < 112n.
- cost) is a of c{(t) = (cos t, sin t),

6. With usual

question

c)

Find the integral curve through (1, '1) ol the vector lieid
X(x1, xr) = (xr x2, -x2, -x1\.
Let a, b, c e Fl such that ac - b2 > O. Show that the maximum and minimum

vaiues of the lunction g(x1, x2) = axl + 2bx,x" + cxl on the circle xf + x!

= I are Al, 12 where ),1. i"2 are the eigenvalues ot tn" r"rri" fu bl.

State and Prove ihe Lagrange Mulliplier Theorem. 
( b c l

P,T,O.

7. a)

b)
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8. a) Prove the following : Let S bean n surface in Fn+1, S =f 1(c) where
f:U - R is such lhat Vo+0forall q€ S Suppose g:U )F isa
smooth lunction and p e'S is an extreme point ol I on S Then there

exisl a real number )" such that Vg(p).= },Vf(p).

b) Sketch the cylinder l-1(O) where l(x1, xr, x.) - x1 - xr2.

c) Find the orienlations on the n-sphere x? + xt + x! + . . . + xfr * , = t

9. a) Sketch the level curves (c = -1 , 0, 1) and graph of the funclion

n-surface in Rn+1

c)

bvffi

b)

10. a)

b)

11.

13. a)

oriented

't2.

a)

b)

a)

b) Show that

Dv(fx) = (Vvf)X(P) +f(P)DvX

V'(X.Y) = (DvX).Y(p) + X(p) (DuY)-

Unit - lll
Prove the jollowing : Let C be a connecled oriented plane curve and let

p : I ) C be a unit speed global parametrization of C. Then p is either one

to one or periodic. Moreover, p is periodic if and only if C is compact.

Find the Gaussian curvature of the ellipsoid xl/az + xl lo2 + xl lcz = I
oriented by its outward normal.

D

iD

b)
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14. a) Let S be an oriented 2-surface in R3 and let p e S' Show that {or each

v, we So, Lo(v) x Lo(w) =K(p) vxw.

b) Derive the tormula for Gaussian curvature ol an oriented n-sudace in

Rn ' 1.

15. a)

b)

Find the arc length of the curve o : [0, 1] -+

Prove the lollowing : Let S be an n surface

R2 where a(t) = (t2, t3).

inBn+landletf:S-+Rk.
Bk is smooth for each local

c) ,-sint),0<t<2n.
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