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FOURTIl SEMESTER M.Se. DEGREL (REGULAR/SUPPLEMENTARY)

EXAMINATION, APRIL, 2024
(CBCSS)
Mathematics
MTH4E09—DIFFERENTIAL GEOMETRY
(2019 Admission onwards)
Maximurn : 30 Weightage
Part A

Answer all questions.
Each question carries a weightage of 1.

2

Sketch the level sets £~ (1), £~ (0) for f (xl,xz, v’y Xy 4 1)= xZ + X244 P x, .;,n=1
Use Lagrange’s multiplier method to find three positive numbers whose sumis 25 and their product
is as large as possible,

Let S be an n-plane a; Tttt @y, 1% ,.1=b letp, geS and v = p,v) = Sp. If ¢ is any

parametrized curve in S from p to ¢, find the parallel transport of v along « to q.

, ; b Kine 2 S
Show that o (2) = (cos at)e; +(sinat)e, is a geodesic in x12 + xg t..+x7 1=1forsome a == and

for some orthogonal pair of unit vectors lej, ep}in R7*1,

"

[
]

w1y

. 3 .
Compute Vv/f, where f:R%*5 R and VERP,PERs is f (x), x5, xg) =X X

v=(1,1,1,a,b,ec).

DY 53
.. . . Xy x5 . .
Compute the line integral [ (- x, dxy + x| dx,) where C is the ellipse —l, + —‘b; =1, oriented by its
a” -
¢

"inward normal.,

Show that the integral of an exact 1-form over a closed curve is zero.

Turn over
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s of radius r at pe S in th dive.

phere S of radius r at f e dirg,

8. Evaluate the normal curvature of an n-sphere S ‘ eet
(8 1

Part B

ons | h unit,
Answer two questions from each uni

Each question carries a weightage of 2.

Unrr 1

Ay E)on Us=z2_ .

9. Determine completeness of the vector field X (g, 2%9) = (g, 2, -

LN

K,

a connected n-surface in " +1 andg:S 5 A

10. Show that if S is
lues 1 and — 1, then g is constant.

va

S5 tf,ééb_desjc In S with Blt)=:

Let S be an n-surface in pn+1 and let BI

-—

P10)=B(0) forsome 4y c1, 4 L Show that  is periodic by showing that § (47«
LS v \ C" - -

all ¢ such that bhoth tand ¢ + tyel

peS, then s

B)

X
I TXx 2
xl + <X D)

-

14, Let n be he 1.0
€ I-form on 12
ke - {0} defingg by n = \‘1\&‘(1 .
PRRES 1 s thels
+g2 Tt dxy and let Cbet®5q,

[



15.

16.

17.

19.

20.

. (a)

Uner TH

Let S be the hyperboloid in 17 given by - \l} 4 tj 4 11 1. Find the normal curvature of S at
PR, _— - ( ot T B
(0,0, 1) in the divection of aunit vector Vo9, oriented by the norma p)= : ’ “ D “ ’ hp“’ “p“

for p=(xp.agxg) e S

Find the Guassian curvature of a cylinder over a plane curve.

Describe the parametrized n-planc and verily that it is regular.
(6 x 2 = 12 weightage)

Part C

Answer any two guestions.
Each question carries a weightage of 5.
e of a smooth tangent

State and prove existence and uniqueness of maximal integral curv

vector field X on an n-surface Sc R™*1 andthrough peS.

(b) State and prove Lagrange’s Multiplier theorem.

(a) Show that the Weingarten map of an n-surface S at p eS is self adjoint.

(0. 0), oriented by the

(b) Find global parametrization and curvature of ax, + bx, =¢, (a, b) =

outward normal.
(a) Foreach 1-form w on U (U openin R" +1) show that there exist unique functions f;:U—>X

ntl
such that w = Z [; dx;. Also show that w is smooth if and only if each

(iedl,2,..,n+1})
i1

f; is smooth.

Turn over

505492



in &% given by :
i tUrus ) il b
. '1‘lzed

ture of the paramet
. atur

assian curva

ind the Guassi

(b) Find

c 7here, a>p >{).
: bsin ¢) w
) cos 0, (a + b cos b) sin 8.’
b cos ¢ ) cos 0, '
W (O,*l)): ((a+

: Xists an Open gt V.
 that there e «
! and let peS. Show t
Jya ™D+ a
-surface in?
21. Let Sbe an n

+1 guch that ¢ is a one tg one gy
; R <
trized n-surface ¢:U —
in R"*! and a parametr

onto VN S.

(2x5= 10 w
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