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Notice: You must show all your work in order to receive full credit.

(1) (20 points) Show that if R* = W UW,U---UW, U- -+, where each
W;. is a subspace, then R® = W; holds for some 1. ‘

(2) (20 points) Let a, b, ¢, d, e, f be real numbers such that the quadratic
form Qx,y,z) = az? + by? + 2 + 2dzy + 2eyz + 2fzz is positive
definite. Then the region bounded by the surface Q(z,y,2) = 1 has
volume equals

4
3\/abc + 2def — ae? —bf2 — cd?

(3) (15 points) The are infinitely many ¢ in R such that the vectors
(t,2¢%, 3%, 4t*), (3,213,3¢%,4), (&%, 2¢4,3t,4¢2), (¢4, 2¢,3t2,48%) form a

basis of R%. .

(4) (15 points) Determine all values of a,b,¢,d, e, f € R such that the
1l a b ¢

matrix A := is not diagonalizable.

(5) (10 points) If a 5 x 5 matrix Ac M;s(R) satisfies A7 - I5 (the
identity matrix), then 1 is an eigenvalue of A.

(6) Prove or disprove the following statements (10 points for each).

(a) If i : R® — R™ is a linear transformation with the null space
(kernel) of dimension n — 1, then there exists some v € R™ and
a non-zero A € R such that ¥(v) = X- . :

(b) If W, and W, are 8-dimensional subspaces of R'?, then there ex-
ist 1,02, - - , 10, bly b21 e !b].())cl! Co,* 4, C10s dly d2) e 7d10 in
IR such that the intersection W) N Wa is the set of all vectors
(1, ..., Z10) With 1, ..., 719 a solution to the system of equations

a1$1+02$2+"'+ai$;'+"'+0.10$10
blml+b2$2+"'+b,;$-;+"'+b10$10
azri+cZe+ -+ x4+ + CoZio
d1Zy + doXg + - + diz; + -+ + dioTio
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