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Instructions to the candidates:

1)  All questions are compulsory.

2)  Figures to the right indicate full marks.

Q1) Attempt any five of the following : [10]
a) Find a parametrisation of the level curve y* —x*=1.

b) Define curvature of a curve in R3.

1+17 1—1t

’H‘LT] is a plane curve.

c) Show that the curve 7(1)=

d) State frenet servet equation.
e) Show that second fundamental form of a plane is zero.
f)  State isoperimetric inequality.

g) Define geodesics.

02) Attempt any two of the following : [10]

a) Find the equation of the tangent plane of the following surface patch at
(1,0,1)

o(1,0) = (r coshb, r sinh6, r?)

b) Show that the quadric x> + 2)* + 6x — 4y + 3z = 7 is a smooth surface
with an atlas consisting of the single surface patch.

c) Find the torsion of the circular helix r(0) = (acosb, a sin0, b0).
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03) Attempt any two of the following : [10]
a) State and prove meusniers theorem
b) Find the area of the interior of the elipse v (t) = (acost, bsint), where a
and b are positive constants.
c) Find the arc-length along the cycloid v (t) = a (t—sint, 1—cost), 0et<2rm.

04) Attempt any one of the following : [10]

a) 1)  Show that every isometry is a conformal map. Give an example of
a cenformal map that is not an isometry.

i) Define a reparametrization of a parametrized curve y: («.3) — R".

When you say that a point v (¢) of the curve v is a regular point.
Prove that any reparametrization of a regular curve is regular.

b) 1)  With usual notation, show that
lo, % o, = (BG — F2)"

i)  Prove that transition maps of a smooth surface are smooth.
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