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IV Semester M.Sc. Degres (CBSS - Reg./Supple
(2018 Admission Onwards)
MATHEMATICS ,

MAT4C18 : Differential Geometry

Max. Marks : 80

Time : 3 Hours
- PART-A
Answer any 4 questions. Each question carries 4 marks.

*1. Skeich the level set and graph of the function i{x,, Xo) = Xy — X,

JAmp.) Examination, Aprii 2022

2. Show tha: the seat

3. Prove that parametrized curve o : l—> Sis
Covariant acceleration [¢]" is zero along ¢

4. Let S be an n-surface inR™ letp,
S from p to Q. Then pro
vectorspace isomorp'r_nsmr.

i ; S 2 [ o i a4
S of all unit vectors at all points of B2 form a 3-surface in R4,

& geodesic in S if and only if its

g = Sandist . be a parametrized curve in
ve that the paraliel transport P, : S, =S, along aisa

5. Show that the length of a parametrize
6. Express torus as a parametrized ,sgrface in B4,
PART =B

Answer any 4 questions without omitting any Unit.
Unit -]

7. a) Sketch the vector field X
Also find the integral curve through

b) Let U be an open set in g+ a
regular point of fand ¢ = f(p)
tof~'(c} at p is equal to [Af(p)]-.

an arbitrary point (a, b).

zed curve is invariant under re-parametrization.

Each question carries 18 marks.

(0) = (p, X (p)) on R2, where X(Xy: %) = (%,, X,).

ndletf: U—R be smooth. Letpes Ubea
- Then prove that the set of all vectors tangent

P.T.C.
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S. a) State an Prove Lagrangs MuUiiplier thaorem in an -8Ufiace in Rt
&) FScRrM g & Sonnscted n-surfacs in R™ than Prove ihat on S there exist
only two orientations.
C} Discuss aboys ihe crientability of Mobicus bang. -
8. &) LeiX he &-Smooth vector field on an open set Y — mo+t andletp = U. Then
Prove that there exist a Unigue maximaj ntegral curve ¢ of £ with o{0) = 0
and any other Integral curve B with B0} = P Will be a rastriction of c.

Define the Special lineay group
Unit - i

10.

O g %
f iy o ‘—') A.Ll

as a level set f-1(c) of & Smooth function
St

Gauss map maps S on to tha unit sphere

Ty _
only if « is of the form a(t) = {rcos(at

g geodesic of S if ang
Cc.deR,

for some a, b,

Define Levi-Civita parailel
five properties of the Levi-Civita parallelism.

Find the Weingarien map
Show that Every oriented plane curve has

)

c)

12,

Let C be a circle f~1(r2) whefe fix,
outward normaj % Then obtain a globa
it P el s

Unit — I

b)

Let C be an Qriented

13.
Parametrization of C j and only if C is co

14, a)

b) Lei S be an Criented n-surface in R™ and let v
R .contaj
AMV)nVisa plane curve, More over show that the

SL(2). Showy that it will form a surface.

LetSbea reéguiar, compact connected orignted N-surface in g+t exhibited
f Then show thas the
Define a geodesic angd show that g geodesic have constant speed.

Let S denote the cylinder X2+ X2= 12 of radius r » 0in RS, Show that ¢ is 4
+ b}, rsin(at + b},

vector field on a surface 8. Also state and prove

of the cylinder Xi+x2 = a%0f radius a » 0in &3,
ane ur .18S & local parameirizanon and the
local Parametrization of a plane curve is unigue up to 'e-parametrization.
X5} = (><1 — a)? - (x2 — b} oriented by the
parameirization of C.

plane curve. Then prove that there exist a global
nnectad.

Show that a line integral is invariant under ré-parametrization,

Give an example of a 1-form on RZ — {0}, which IS not exact.
be a unit vector in Sp, pDe8S.
ning p such that
CUrvaiurs

at p of

this curve, (suitably Oriented) is equal to the normal curvatyre K(v).

On each compact oriented n-surface S jn pr+

15,
Such that the second fundamenta! form at p is definits.

n-surface jn Br+1.

e

Leto: U — R+l pg & parametrized n-surface in B™" and |et pe
prove that there exjst an open set U, c U about P such that p(U,) is an

Prove that there exist a point p

. Then




