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M Sc DEGREE (CSS) EXAMINATION, APRIL2024

Fourth Semester

Elective - ME800401 - DIFFERENTIAL GEOMETRY

M Sc MATHEMATICS,M SC MATHEMATICS (SF)

2Ol9ADMISSION ONWARDS

3F,442856

Time: 3 Hours Weightage: 30

lnstructians: {Appticable for Private Registration, 2A20 Admission Onwards) This question

paper contains two sections. Answer section I queslions in the answer boak pravided. Section ll

lntental examinatian quesflons must be answered in the queslton paper itself. Follaw the detailed

instructians given under sectian ll.

sEcTloN I

Part A (Short'Answer Questions)

Answer any eight quesllons.

Weight I eacl't.

1. Define level set of a function f : t) -+ R where [/ C R"+ 1 and explain with an example

2, Defineregularpoirtofasmoothfunction !:ti-lR in:uropenset f.IClR'r1 andfintl*'hetter(0.CI)isaregularpointof

f {q,rz) : *', + ,tr

3. Descrihethesphericalimage. rthen n:1-ol ,r1 -r)r-...- r?,rt-- 4,rt.> 0orientedfryN: t*

4. findthevelociry-,drea.ccelerationandthespeedofthe paramrtrizedcurvea{f): (cost,si-nt,2cost,2sint).

5. Prove riat parallel transport is a linear map.

6. DefinetheclerivativeofasmoothvectorfieklX onaropenset[/inlR."+l \vithrespec,ttoavect{xv e R!-1 ,f € [/. S]rot'that

V"(x + Y) -- V" x + v"Y.

7 . Write a formula for finding curvature of a plane curve at the point p. Also define curvature of a plane curve.

8. Explain circle of curvature and center of curvature. Also define radius of curvature of a plane curve at the

point p.

9. Define glohal proper1'. Explain v,ith an example.
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on thc chorcs oi palam.'tlze.1 cun e

18x'1 =8 weightage;

Part B (Short EssayiProblems)

Ansvter any six quesflbns.

Weight 2 each

11 t-etXhcasinoothvectorfieltl ot1 iu1 opensetLi:r.'r landll:tIltf,:'1 henproyethalth.r.erislsanopenintenallcontaining

Li arrl an integral cun'e a : I - U olX sucL rhat

(i)o{0) : p

riitlt::: i - I tsanr rltbcr urleslhl etrtrr,rl X rrrtlr J,tl. I, lhcr: "LI luttl J tr utl/ l(rr.ill t 'i

Lct S C R" 1 bc a connuclcd n-surlact- iu R" I Shon that tirere erists on 5 exar:1h't\\,Lr r.nr1 nomal yector lields N1 and N2

Verili that grcal circle-s are geodcs:ics in the unil 2-sphcrc

Letsbeann-surtac'eiirl-" 1- letn:1+Sbcaparanietrizedcune. urrilrtXanilYberel:tor{ieldstangenl 1oSa1oitg11 llllou

thal

a; (X i Y)'- X' , Y'

b) (/X)' ,'., ,f'X i ,fX' tbr.ali smotrlh liurclions f'aloug a.

15. l)efine lenglh l(a) of the pa.rauretrize<.1 cun'e a : 1 '': ii" I . Sh,r..,tha'r Jength ()t a parametrizid cun,e rs inlarirlrt urder

repiir:rnletnzatioll.

Letr7bc1lre1-lornrotk: {t}}.ivimed h-"17:- -i--d*t--)-r.;,r.LetC.lenorerhccllipsc:.-r:lorirntcdbrlrs

rnrlard normal. Slior.. that 1ht l-lirm ?, is not eract.

p: i0,0, 1)and v: (p.0, 1,0).

18. find the orir:ntalion r r-c1or licld alolg the palaaternzctl lorus g in

L{:t : 9(g,e) : (("-F &cos/)cos A,lo - bcosl)sin0,lisino).

16x2=12 weightage)

Part G (Essay Type Questions)

Answer any two quest/bl?s.

Weight 5 each.

19. Prove the Lagrange Multiplier theorem for an rr-surface in D'-'1by stating the conditions. Hence find the

extreme points of the function gtq, rz) : ari -t Zbrt 12 r cr'l on the unit circle r'l + rl : 1

20. Given 5 is a compact connected oriented n.-surface in lR"'1 exhibited as a level set /-1(c) of a smooth

function I ' 
R"'' -+ R with V/(p) * A, vp e ^S. 

ts the Gauss map from S to the unit sphere ,S"onto ?

Explain.
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Prirr c thar rhc lVcir:glirtcn rnaP Li is scil,adiornr.

j,.':nit, unj J.')tut,

J,.r L,'t:t,

12x5=1A weightage)
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