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Branch I-(A) : Mathematics
MT 03 C13—DIFFERENTIAL GEOMETRY
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Part A

Answer any five questions.
Each question has weight 1.

Show that the graph of any function f:R" - Ris a level set for some function FiRIF gl
Show that the gradient of fat P < i (c) is orthogonal to all vectors tangent to 1 (c) atP.

Define a geodesic, show that the parametrized curve o (t) = (cos (at + b), sin (at + b), (ct+d) isa
geodesic in the cylinder x{ + x§ =1in R3.
-Define Gauss Map and Spherical image of an oriented n-surface S.

Show that V, (X+Y)=V, X+V_ Y for all smooth vector fields X and Y on S.

Define a global pafametrization of an oriented plane curve C.

Find the normal curvature k(v) for each tangent direction v at the point p= (1 Oies 0)
- of X + x5 .......... n+1=1 oriented by Vf / |Vf|, where
f(xl,xz ........ xn+1)= KT et o R

Define a parametrized n-surface in R # +*. Give an example.

(6 x1=25)

Turn over



10.

19 1

12

13.

14.

15.

16.

1

18.

. ' ' F 6496

Part B

Answer any five questions.
Each question has weight 2.

2
Find and sketch the gradient field of f(x xg) = %1 — X3.

L 2l
Show that the cylinder x + x3 =1 can be represented as a level set of f (%1, %2, %3) =~ 21 — x3.

Sl : 2 X 1
Describe the spherical image when n =1 and when n =2 of the n surface x5 +.......... i1
i : 2
oriented by V £ |V f| where fis the function T Fa

Find the velocity, the acceleration and the speed of a (¢) =(cos t,sint, t).
2
Compute Vy X where vy R;+ 1 X (%, %)= (xl, Xg, X1 Xg, Xg ), V=(10,0,1) andin- L

For each 1-form w on U(Uopen in R’”l) show that there exist unique functions

n+1
fi:U>R(ie{L,2, ... n+1}) suchthat w= defany
i=1

Find the Gaussian curvature K :S — R where S is the surface given by x12 + x’22 =, xg =0, 25>

State and prove inverse function theorem for n-surfaces.

5x2=10)
Part C i .

Answer any three questions.
Each question has weight 5.

Let Ube an open setin R"*! andlet f: U >R be smooth. Let peU hea regular point of fand

let ¢ = f (p). Prove that the set of all vectors tangent to -1 (c) at p is equal to [VF( p)].L

Let S be an n-surface in R"*!, let peS, and let veS p Prove that there exists an-open interel

I containing 0 and a geodesic a.:1— S such that (i) o (0)= p ang ¢ (0)=v ;G 1f BT

other geodesic in S with B (0)=p and f (0)=v, then T<T and B B =a (¢) forall T






