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PART - A

Answer any 4 questions. Each question carries 4 marks.

1.
2.

Sketch the level set and graph of the function f(x,, X,) = X; = X,.
Show that the set S of all unit vectors at all points of R2 form a 3-surface in R*.

Prove that a parametrized curve o : | - S is a geodesic in S if and only if its
covariant acceleration [d]' is zero along 0.

Let S be an n-surface in R, let Jokol eSand let o be a parametrized curve in
S from p to g. Then prove that the parallel transport P S, > S,alongais a

vectorspace lsomorphlsm‘

iant under re-parametrization.

Each question carries 16 marks.
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two orient
Or-ﬂy ss ab at'onsf R"™!, then prove that on S there exist
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$ band.,

Let X be a smooth vector fj
h eld on a
prove that there exist a uni h open set U c k™! and let p e U. Then
and any other inte que maximal int c < With i) =
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efine the special |i
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Let S be a regul ,
B as a level se% f ﬁr(’c():%rf“pac’t connected oriented n-surface in R™", exhibited
SRR a smooth function f : R™1— R. Then show that the

P maps S on to the unit sphere S il o

b) Define a geodesic and show that a geodesic have constant speed.

a) Lcee:) ieds(iegg:‘est?fe cyginder X + X3 =12 of radius r > 0 in R®. Show thatais a
g and only if . is of the form at) = (rcos(at + b), rsin(at + b),
ct + d) for some a, b, ¢, d € R. :

b) Define Levi-Civita parallel vector field on a surf
' i ‘ . tate and prove
five properties of the Levi-Civita para"elism_u ace S. Also state p

c) Find the Weingarten map of the cylinder x2 + x3 = a2of radius a >0 in R3.

0. a) Show that every oriented plane curve has a local parametrization and the
local parametrization of a plane curve is unique up to re-parametrization.

b) Let C be a circle il where f(x,, %,) = (X; —8)%+ (X~ b)? oriented by the
. Then obtain a lobal parametrization of C.
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+1 containing p such that
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R and let p € U. Then
out p such that o(U,) is an
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