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lV Semester M.Sc. Degre€ (Reg.) Examination, Aprit201g
(2017 Admission Onwards)

MATHEITTIATICS
l\rAT4C16 : Difterentiat ceometry

Time: 3 Holrs N4ax L,larks:80

PART A

Answer any four questons. Each question carres 4 marks

1 Define a veclor Jieid and illustrate it with an examp e

2 Lelf:UjlRb€asmoolhlunctiononU Uopen nlR. Showlhatihe graph ol
i is an n-suriace ln IR",,.

3. Show thai lhe spherca image of an n surlace S wllh orienlation N is the
reileclion lhrolgh the origin ol the spherca imaqeof Swilho enlalion N

4. F nd the velocity the acceleration and the speed ol the parametrized curve
d(i) = (cost, s nl, l)

5. D€flne length oi a paramet zedcurve n lRF,andshowlhat lis nvarianiunder

6. Descrbe a pararnelrzed lorls n lR1. (4x4=16)

PART_ B

Answer any four quesilons wthout omittng any Unir Each qleslon ca.ies

Unit-l

7. a) Lel Ibe a smooih vectorield on an open sel U.tR* and tel p e U. P.ove
the exist€nce ofthe maximal inlegral cu rve oi r throlgh p

b) skelch iypical levelc!rues and the graph ol the iuncrion i: lR, r lRdefined
by i(r., x,) = xj, + x,,

P T.O
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a) Let U be an open sel in lR-r and leif :U+IRb€smoolh Letp' Ubea
reg! ar point oj t and letc = f(p). Prove thal the set of allveclors tangentlo

1 r(c) al p is equal io [v f(P)]

b) Lel l: U ' R be a smoolh iunct on and let d: l-' U be an niegra curue ol Yt

i) shaw thar ldt (i"d)O = Yj(d(t))l':lorallr.r

) Show that ior each li € lhe funcl on f s increas ng tasle' along a at o(ti)

then aLonq any olher c!rve passing lhrough q(10) wlth the same sp-6ed

a) State and prove the Lagrange mu tlpller lheorem

b) Prove that each conn€cted n_sudace n lRfri has exaclLy two oreniaiions

c) Delineano enled n_sLrriace G ve an exarnp e of an unorienled 2_suriace'

wlth jLrstificatlon

Unii ll

a) Prove thal lor a compact connecled orlented n sldace S n IR*rwilh

S = i,(c), i lRtrilRlsasmoolhlunctonwilhvi(p)t0iora p€S llr€

GaussmapN:SrS"sonto
b) Prove that qeodesics have conslant speed

a) Let S be an n-surlace in lR"'r' lel d : I ) S be a paramelrizedc!rue n S lei

1" e land el \: E S., h. Prove thatlhere ex sts a unique vector field Vlangeni

Io 5 rlonq . s c_ 's 
prrdllpl ano dr ' r0 _ \

b) Lel S be an n_sLrrface in IR*', et o + S be a pararnelrized curve and €t

li and 1be vector fields langenl ta S along o Verliy lhal

i) (a+n = X'+ Y' and

ii) (l{) =i I+Ix'
ior al smooth function i along d

I

|.

12. a)

b)

Prove thal lhe we ngaden map is sel adjoinl

Dellne a local paramel.ization ol plan€ curve F nd a global parametizal on

ollhecurve oientedby vl/ vl where i is ihe llnclion deiin€d bvlhe letl

side ofthe equation ax, + bx, = c, (a b)+ (0 0)
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Unit-lll

13. a) Oneachcompaclorienledn-surfaceSinf{*r provelhalthereexstsapoini
p such lhal ihe second lundamentalfom at p is del nile.

b) Define a d flerenlial I -lorm. Prcve lhat lor each 1 Jorm W on U(u open,in lR*i)

here exist unique tuncijons I : U + lR , i= 1,2 ,n+l suchlhal w= I l dx,.

1 4. a) Find the Gaussian curvalure oi llr€ ellipsoid (xi / a") + (xi / b') + lxi I c1 = 1

(a, b, c a l+ 0) o enled by ils ollward normal.

b) Lel vbe the pa.ametrized torus in R':

v(e, 4) = ((a + b cos d) coso, (a + b cosC) sin0 b sin,1,)

Find ils GaLrss an curvalure.

1 5. a) Define an n'su riace S in lR'N (k > 1 ). Wilh usual notations express S in ihe

torm S= n l'(c ) . Define lhe iangeni space Se ai p € S and the normal

space to s al p. I usl€te a 1 -suriace ln lR3wilh its langenl space and norrnal

space at a poinl p.

b) Siate and prove the inverse luncUon theorem for n_surlaces (4x16=64)


