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V Semester B.Sc. Honours in Mathematics Degree
(C.B.C.S.S. — Supplementary) Examination, November 2024
(2019 and 2020 Admissions)
BMH 504 : DIFFERENTIAL GEOMETRY
Max. Marks : 60

Time : 3 Hours

SECTION - A

Answer any four questions from the following. Each question carries 1 mark. {(4x1=4)

1. Sketch the vector field X(p) = — p on R.
2. Define the graph of a functionf: U >R, U c RO,

: e
3. Find the regular points of the function f R2 — R defined by f(xy, X5) = X{ —X3.

- 1
4. Give an example of an n-surface in R"*".

5. Find the speed of the parameterized curve oft) = (2 sint, 2 cos ).

SECTION - B
Answer any six questions. Each question carries 2 marks. (6x2=12)

: B 550
B. Sketch the graph of the function f(x;, Xp) = Xy —X3.

7. Show that graph of any function f : R™ — R is a level set for some function
F:R™! 5 R.
8. Define a consistent ordered basis for the tangent space Sp.

9. Find Vi(p) for f(xy, x)=2x5 +3x3 atp = (1, —1).
10. Show that the gradientof fat p € ~1(c) is orthogonal to all vectors tangent to

-1(c) at p.
P.T.0.
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set might be all of ‘RS”.

12. It X and Y are two :
arallel
ot p vector fields along ¢, show that X.Y is constant

13. With the usual Notations, show that Vo=V rew: s
\' w

14. Prove that D/(X+Y)= D X+D)Y
Yo

SECTION-C
: ;
Answer any eight questions. Each question carries 4 marks each (8x4=32)
¢ XG=

15. Find the velocity and i
accelerat i
2c0st, 2sint) ion of the parametrized Curve aft) = (cost, sin t,

16. 2 '
Prove that Xi +3x3 + X3 =1isan 2-surface in R3.

17. Does the parameteriz
ed curve oft) = (cost, si g S
2 - » SIN t, t iSsa .

X7+ x§ =1inR3 Justify your answer. ‘ : JeodsRic e cylinder

18. Compute V. f where f(xy, Xp) = Xi'3 +x§ —~3x,x§, Vimd=1, 1, -1, —1 )

19. Let S be an n-surface in R+
! andlet, o.: 1 5 She g '
let X be a vector field tangent to S along «. Prove thatr}?;?ze;f;(z idf;yrve s

20. Find the integral curve thr. :
ough (-1, 1) of the -

21. Prove that an n-sphere is connected.
22. Sketch the cylinder over the graph of f(x) = sin 2x

23. State and prove Lagrange Multiplier Theorem.

24. Show that the two orientatj
ons on the n- 2 2B :
N1(P) = (b, p) and N(p) = (p, —p), SPRere xi +3¢ +...+x2.1 =1 given by

25. Sketch the surface of ' i
revolution i
about the x,-axis, obtained by rotating the curve X=Xy, 0 <X, <1

26. Compute the Weingarten map for the cylinder xg + x§ =1inR3
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SECTION-D

Answer any two questions. Each question carries 6 marks each. (2x6=12)

27. LetS = R™' b a connected n surface in R™1. Prove that there exist on S exactly
two orientations Ny and N, N5(p) = — N4(p) for all p in S.

28. Sketch the level curves (c =— 2, 0, 2 ) and graph of the function
1(xq, Xo) = X5 —x3.
29. Show that the set S of all unit vectors at all points of R2 forms a 3-surface in R4,

30. With the usual notations, prove that the parallel transport B SID 5 Sq along
o is a vector space isomorphism which preserves dot product.




