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[All the symbols have their usual meaning]
Answer all the questions, maximum one can score 50.

1. Let f(x)=(coszx,sinzx),g(x)=(coszx,2sinzx)and h(x)=(coszx,—sinxx)be three paths

in the punctured plane. Discuss about the path homotopy among them. [5]
2. If X is path connected and x,, x, are two points of X, then 7, (X, X,) is isomorphic to 7, (X,x,)-

true or false? Discuss with acceptable reasons. [5]
3. Let Ac X; suppose r:X — A is a continuous map such that r(a):a for each ae A If

a, € A, show that r, : 7, (X,a,) — 7, (A a,) is surjective. [5]
4, Show that the map p:RR —S* given by the equation p(x)=(cos2zXx, sin2zx) is a covering

map. [5]
5. Let p:E — B be a covering map. Show that if B is Hausdorff, regular, completely regular or

locally compact Hausdorff, then so is E. [5]
6. Let p:E — B be a surjective covering map such that p(eo) =h,. If E is simply connected show

that p is bijective. [5]

State and prove Brouwer fixed-point theorem for the disc. [5]
8. Show that if h:S* — S* is nullhomotopic, then h has a fixed point and h maps some point x to its

antipode —x. [5]
Q. Is there any continuous antipode-preserving map between S? and S*? Justify your answer with

acceptable reason. [5]
10. For each of the following spaces, the fundamental group is either trival, infinite cyclic or

isomorphic to the fundamental group of figure eight. Determine for each space which of the
three alternatives holds:

a) The solid Torus, B®xS'.

b) The torus T with a point removed.

¢) R® with nonnegative x,y and z axes deleted.
d) R*\(R,x0).

()
~

{XGRZ | ||x||21}. [5]
11. Compute the first simplicial homology group of RP?. [5]
12. Prove that the sequence of homology groups

> H (A)>* H, (B)>™ H, (C) > H,, (A)>* H,,(B)>...

is exact. [5]
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