. Let0 — J, — K, — L, — 0 be a short exact sequence of chain com-
plexes. Assume /,, = 0 for n < 0. Use the spectral sequence of filtration
to show that there is a long exact sequence of homology groups

B Hi(J*) - Hi(K*) - Hi(L*) - ifl(t]*) —

. Use the fibration
SO(3) — SO(4) — S*
and Leray spectral sequence to compute the homology groups with Z-coefficients

of SO(4).

. If Xis areal line bundle over B and H*(B, Z).,r = 0 then ¢ (the complex-
ification of \) is a trivial complex line bundle.

. Let ¢ be a rank n real vector bundle given by data {(U,, gus) }-

a) Show that /" ¢ is determined by {(U,, det(gas))}-
b) ¢ is oriented if and only if w, (§) = 0.

. Suppose £ : E — B is arank 3 complex vector bundle and P(§) : P(E) —
B is its projectivization. Denote the projection map of P(§) by 7. Let
be the quotient bundle of 7*¢ by the tautological bundle of P(¢). Com-
pute Chern classes of Sym?(n") in terms of the Chern classes of ¢ and the
tautological bundle (assume B is paracompact).



