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MAT 4C16 : DIFFERENTIAL GEOMETRY

5

6.

N,4ax. !larks : 80

FAFT-A

qleslions lrom lhls Pan Each queslion catr es 4 marks

eve sels oj ihe junction t(xr,t.)- ri ,i
qraph oi anv ilnclon i Iirlisa evelsel lorsome ilnctio.

Find and skelch the gmdient fied ol the lunction i(xr x2)=xix2

Showlhallhe sphericaiimage oian n-surfacewiih orenlalion N islhe reileciion
throlgh lhe or gin oi ihe spherica image ol the sam€ n s! riace wilh orienial on

N

3

Lel S be an n surface in ln*r let a : I ) S be a paramelr zecl curve in S
Lel X and Y be srnootlr veclor , elds langenl 10 S along d. Show lhat
(XY)'=X'Y+XY'

tel dC)= (x(t). y(t)),1€ lbe a local paramelr zalion ol an orenled planec!rue

C Show rhat r o o = (r 
'v - V, )/(^1'+(v)'l ,

Find tlre lengih ofthe paramelrized curue o(l) = (t'?,13) l€ I0.21

Ler S be a compact connected oriented n suriace in ,trn+j whose Gauss Kronecker
. cu rual! re s nowher€ zero Show lhal lhe Gauss m ap is a ditieomorphism
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PAFT - B

Answeranytour questions lrom this panw tho!t omilling any Unil. Each queslion

UNT- I

9. a) Find lhe rntegral curve lhrough p = (0, l) ot the vector lied x(xi, xt =

b) Let U be an open sel in Pn+1 and lel J: U ) E be smoolh. Lel p €U be a
regular poinr or I and lel c =i(p). Slrow lhatlhe sei ol allveclors langenllo
rr(c) al p is equaLto tvi(p)lr

0 a) Show that the unil n-spherc xi +. .+xi,=lisannsurjace nRn+l.

b) Lel S be an (n - 1)'sudace in Pn. Show that the cy inderover S ls an n_surlace

r. a) stale Lagranqe Mr tiplie r theo rem

b) Let a. b c eln be such lhat ac b2 > 0 Show thal ihe rnaximum and

m nimum values oi the funcrion g(x,, x,)= axi r2bx,x, +cx; on lhe un t

. .lF .: . I dr" rh- e g"_ 
"" ,"" "' 
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2. a) Let S be an n'suriace in Rn*], let X be a smooth langenl veclor I eld on S
a.d lel ir € S. Show lhat lhere exisls a matimai inlegra cuNe ol X through
pS

b) Prove lhal each connecled n s!rface in lli+r has exacily iwo orientalions

UNIT- II

3 Lel S be a compaci connected orienled n slrJace in lP"*l exhibited as a level
seri-l(c)rorsomec€P olasrnoothilnclionlr lFn+r JR wilh Vl(p)+0lora1l
p €S Show thal spherica image ol S is the unil sphere Sn.

4. a) Show that ii or I i Pn+l is a parametrized cuNe with conslanl speed then
ii(t)a e(i) ior al t €1.

b) Let S be an orjenled n sutlace n Rn+l wlh orienlalion N Show lhat a
' paranrelr?ed cuve a : I + S s a geodesic in S ii and only il il satisl €s the

dlierentia equauon .i + (tl Nod)Noo=0.

c) Let S be an n surlace in,'ld*r. Show lhatthe veocily veclorli€d aong a
parametrized clrve o nS s paralle ilando.yilo sgeodesicinS
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15 d) s-ow h"rhe Wer garl.4 rdp:, !el odjo.'

b) Lert F2 iFsivenby i(x,, x,)= xi x:.Letp=(r,1)andv-(p,coso,sino)

16. a) Define lhe ocal paramelizal on of an orienled plane curue.

b) Let C be an oiented plane curve and p €C. Show thal lhere exisls a loca
pararietization of c conlaining p.

c) Show thal oca parametrlzaions oi pane cLrrves are !nqte upto

UNIT III

1 7 a) Show thal the un I speed g oba parametrization oi a connecled orienled
plane cutue is eilherone lo one or peiodc.

b) Lel U be an open setin I4n+' Showthalloreach ]{orm oron Uihere exists

unique ilnclions i :U i P. i=1 .. , n + 1 , slch lhai o = : ldxt .

c) Show that the integral ol an exact 1 fo rm over a c osed curue is zero.

18.a)Le1 Sbelhespherexi+...,xi,,=l,r'O oriented by lhe nwarcl lnit
norrial. Lel p € S and v €Se be a Lrnil veclor. Find the normalcutuature of
S al p in lhe direclon v

b) Show that on a compacl orented n-sudace S in Rn+l there exisls a poinl p

such thal lhe second tundameniallorm al p is del n te.

19 a) Deiine a parameirized n'sudace in In+k (k >0).

b) Give an exampe ot a 2'sudace n lR1

c) F nd lhe Gaussan curvature oilhe parametrized lorus

a(0,0) = ((a + bcos g )cos 6, (a+ b cos $)sin 0, bsino), a b.R.

20. a) Let S be an n-suriace in 3n+1ard 1et pes. Show thal lhere exisls an open
set V aboul p in F.n+l and a parameiized n-surlace 9 r U )Rn+l suchthai
a is one to one map from U o.to V i S

b) Slale and prove nverse tunclon lheorem ior n sudaces.
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