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MATHEMATICS
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[1AT4C15 : Ditferential Geomehy

PART A

Answerany 4 qLeslions. Each question caries 4 marks

1. Skelch lhe eve sel and graph oi lhe lunclon l(xj xr)=x, xr.

2. Show thal lhe sel S oia un t veclo.s al a poinls of:'?torm a 3.su.face n !.4

3 Prove lhar a paramelrzed cLrue o: liS s a geodesic in S il and ony il ts
covaianl acceleralon [d] is zero aong d.

4. Lel S be an r.surface ln R-1, el p, q E S and lel dbe a paramelrized cutoe i.
S irom p lo q. Then prove ihal the pa.ale lranspon P,,:Sp J Sq aonq d is a
veclorspace somorphsm

Show thal lhe lenglh ofa paramehzed curye s invananl Lnder re-paamehzalion

Express lorus as a parametrized s!rlace in ?1.

Answerany 4 queslons wilhod omn no anv unit Each question catries l6 ma.ks.

7. a) skerch rhe vecror reld I(p) = (p. X (p)) o. l'?, where X(x,, x:) =
Also iind lhe inlegra c!rue lhrough an arbilrary poinl (a, b).

b) Ler U be anopen sel n i"rand lel l:U;:{ besmoolh. Lel p.
reg! arpoinr oiiand c= l(p) Then p.ove rhallhe ser otallveclo.s
lo i r(c)at p is eqlal lo [-\r(p)l
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t ; tI llll ll

Stale and prove Lagra.ite mlll p er lheorem n an n s!dace n :n'r.
I S. :''r s a co..ecled n sLrdace in :*r thef Drove lhal o. S there ex sl

Dscuss abour rhe orenrablily ol Mobiols band

Lel r' bc a smoolh veclor i eld on an ope. sel lJ. :*r a.d el p . U. The.
prov.lhal urcre exsl a uf que maN mal .tegralc!tue a ol,' nrlh ((0)= p
a.d a.y olher nleqralc!tue li wlh D(0) = p wl be a reslr.tion or.r
De'ne lhe special r.eargroupSL(2) Showthalilnll form a sudace

Unit ll

10 a) LetS b. a recuar..omtactco..ecledorie.ted. sddace n l"' exhbited
as a cve sel1 r{c)ol a smoolh fu.clo. f: :"'r ) 4. The. showlhat the
Gauss hap maps S on lo lhe lnil sphere S"

b) Oefr.e a geodeslc a.d sholv lhal a geodesic have constanl speed

1 1 a) iet S denole lhe cylinder xi + xi = r: ol rad us r > 0 r. -a Show lhal d s a
geodes . or s ir and o.ly ir o s ot lhe ro,m dt) : (r.oslal + b) rsn(at + b)
cr + dl tor somc a. b. . d E !r.

l2 a)

13 !)

Del ne Lev Civira para e veclorrcd on a slrlace S Also sraic and prove
five propencs ol llrc Lcv Civild paraleksfr.

F nd rhe weinga.ien map oi lhe cyi.der xi r x, = a'?o{ rrd us a > 0 n 'tr
show thal every orenled plane cutuc has a loca parametrizaron a.d llre
local pa.ameir zation of a plane curue s unique !p lo re.p.ramctrzalron

Lelcbeacrcer r(l)wherer(x, r")={x a):+(x? b)':orenledbylhe

i -m
Unit lll

Let C b. af o ented pane c!tue Then prove lhal lhere eNsl a qoba
paramerrLzaron ol c fando.y I c is co.nected
Show rhat a line inlegr. s .vaaa.l u.der re paramelr zalion.

Gvsan.xampcolal l.rmof " {0) whi.lr snotexa.l.
lel S be an orenled n-s!da.. n r" and el v bc a !nl !.clor . Se p: S.
Then prove thal rhere eisl a. open set \ . :i I co.la. ng p slch lhal
S. \1v)i i v C a plafe curue Morc over show thal lhe eutualurc at p 01

lh s cutoe. (slilabiy orenled)rs equa lo ihe norma cutoal!rer'.(v).

1 5 d) On ea.h.ompact orenred. sudace S . :.Dr pove thal lhere ei sl a point p
slch lhal lhe seco.d llndamenlaiform al p s defnile

b) Lerr:U ),.,'' be a paramelrized I suriace . -rr- a.dlelp:U Then
prove thar rhere exst a. ope. ser ur . u aboll p su.h thal o(ur) ls an
. suda.e n -Li


