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Reg. No.:

Name : ..............

lll semester M"Sc. Degree (c.B.c.s.s. - c.B.E. - Regutar)

Examination, October 2A24
(2023 Adrnissioni

Mathematics/Mathematics (Multivariate calculus and Mathematical

Analysis, Modelling and Simulation, Financial Risk Management)

MSMATo3CI 3/t\ist\'tAF03C1 3 : DIFFERENTIAL GEOMETRY

Time : 3 Hours Max. fularks : 80

PART - A

Answer any live questions. Each question carries 4 marks'

1. show that the graph of a function f : 3.n+R is a level set for sorne function

F:3'n+1+F'.

2. Define gradient vector fieid. Find the gradient vector fieid of the iunction

f(x' x,) = *? * 2xi,x, Xo e 1R'

3. Show that SL(2) is a 3-surface in F-a'

4. De{rne differential 1-form' Give an example'

5. Find the length of the parameterized curve o- : [0, 21-+?2 defined by u(t)= (12, t3)'

6. Obtain the torus as a parameterized surface in F.3. (5x4=20)

PART _ B

Answeranythreequestions'EachquestioncarriesTmarks.

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

8. LetU be an open set inpn+t andletf :U --1R besmocth' Letp e U bea regular

point of f and let c = f (p), then prove that the sei oi all vectors tangent to t*1(c)

at p is equal to [Vf(P)]".
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9. Let .i be the vector field defined by,,r(xr, Xz) = ixr, xz -Yz,x1). Fiitd the integral
curve of ,- passing through (1,0).

10. l-et S be an n - sur{ace in '--n+1, let ...1 be a smooth tangent vector field on

S and let p e S. Then prove that there exist an open interira! I containing
0 and a parameterizecj curve ct : l+S such that (i) o.iC) = p, (ii) ci(i)= .1,'(tr(t)).

(iii) lf B : l-+ U is any other integral curve of -''t with FiO) = p then lc I arid

F(t)= cr(t)v te I

1 'l . Sketch the spherical image of the hyperbola xj - x. = 4, x > 0 (3x7--21j

PART - C

Answer any three questions. Each question carries 13 marks.

12. Compute V,rf, given that f{x,, x,\=2vz -r$ai at v = {1,0,2,1).

13. Let S be an n-surface ir .3. let p.q e S and tei a be a piecewise
smooth parameterized curve frorn p to q . Prove that the parallel transpotl
Pu : So - Sq along s is a vector $pace isomcrphism vrhich preserves dot
producl

14. Let C be a connected oriented plane curye and let $: I -+ C be a unit speed
global parameterizations of C. Then prove that B is either one to one or periodic.

Also prove that B is periodic if and only if C is compact.

15. Leta:l-)rn+'l 5" aparameterizedcurveandif f3:I-':.n-l Itarepararneterization
of o. then prove that l(c/") = l($).

16. Find the Gaussian curvature of the ellipsoid Ii ' :t - li = 1, a, b. c, all z 0t--

oriented bv its outward normal. (3x13=39)


