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Part A (Short Answer Questions)
Answer any eight questions.
Weight T each.

1. Sketch the keved set Y1) for the function f{zy,x2) = 2 + 2Z Which puins p of these level set fail 1o have wangent space equal o
[V Hpl*

2. Deline an onented w-surface. Give an example.

s
i

3. Describe the spherical imuge. whenn = 2 of 2§ - o — ... — 2.~ 4,7 > Donemed by N -

4. 1ot X and Y be smooth vector fields slong the parametnzed cunve a: T — B™ Prove (X-¥Y =X Y+ X Y
5. Define Fevi-Civita parallelism. Show that it X 15 a parallel vector Geld along a. then X has constant length
6. Wiitc ashorl note an the Welngarton map. Why 15 it called the shape aperator of the surface

7. Define length of the parametrized curve ae: I B*7 Find the lenath of the passmettized carve given by

aft) = {+/200e21, sin2t, sin2t), J = [0.27],n = 2.
8. Define an exact L-form Show that the integral of an exact 1-lonm over s compact conmected onented plane curve s abways 2ero
8. Letl beanopensetinB™ and ¢ : I7 — B™ be a smooth map

a} 2ehne differential of 4.

b) Show thiat dfwv) iy independent of the choice of the parametriad curve,

10. a1 Deline conrdinate vector fields along 1 smooth map g : I7 = BE*'F, where Uopen in B®.
k) Tind the coardinate vector frelds along @ of the perametrized torus ¢ i B? given b
(0, 0) = ((a+ beos¢)cos b, (a | beos @) sind, bsin @).
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Part B (Short Essay/Problems)
Answer any six guesiions,

Weight 2 each.

Given the veetor field X(p} = (p, X(p)) where X{p) = {0, 1} then find the micpral curve through an arbitrasy poin {a,b). Also if

tie curve passes throach {1, 1) fud the mtegral curve.

Show that the graph of a smoeeth real valued fanction on an epen set I7 in BY is an m-surface,

Show thut 16 : § — 815 1 geadesic i an n-surface and i 3 = oo A is a reparametrization of oo where b 7 -5 Tihen fis 2
geadezic in & o and only if there exists a,b € B with @ = Qsuch tha Aft) = et + b ¥i = T

Let § be a 2— surface in B2 and let v : £ — 5 be 2 geodesic i S with & # 0 Prove g vector field X tangent o S5 along e 1s parailel

il and omly 10hoth X and the angle between X and & are constant along o
Are local parametrizations of plane curves unigue upto reparametrization ?fusafy vour answer

State snd prove Frenel [ormnulas fos a plase curve.

i the wovmad civvature of the spitere :1:‘1! + :rj e +37fl---1 = afvodins v = O orferved by the imweard normal vecror field

Find tre Gossion curvatuee of te cong :rf kS Ig Ig =y 0.
{62212 weightage)
Part C (Essay Type Questions)
Answer any two questions.

Weight 5 each.

1) Define level setand graph of a fscton e B Also show that the graph of any finction £ : B — & s a level set for some
1)

function £ = =R

by Sketch tepical level sers and graph of the function flze, 22,0 2} = 2 + A T (8 e

i i = il : g = - = 3T ;
Let 8 be a compact connected oriented n-surfacs in B™' exhibated as a level set £ e} of a smooth function f: B = B with

7fip) # 0, ¥p € 8. Prove that the Gauss miap maps § onto the uni sphere 5%

For the Weingarten map Ep. prove that Lu(viow = v Lo{w] orull vy w £ G

]

al Prove that for each compact ovicnted n-surface S m B thave exists g point p suck thal the second fundamenial form at p i3

defimile.
2 g xt r s x E
B Ler 8o be the ellipsod = + v + & = 1 orfeated by il ounvard novmal vector field, Find the Gawss - Kranecker carvatiure of
we £ -
3
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