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Partial credit-—"You must show all your work.
1. (10 %) Consider the system of equations
22y + 5wy — a3 =a
xy -+ 2ug =}
dx, +Tag —ax3 =c¢
Determine conditions on a, b, ¢ thal are necessary and sufficient for the system to
be consistent.

2. (10 %) Let S, and Sy be subspaces of a vector space V. Suppose S| #
{0}, S| #£V, S # {0} and Sy # V. Show that Lhere exisls a vector v € V such
that v ¢ S, and v ¢ 5.
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3.(10%) Let A= |0 2 1. Find A~".
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4. Lel Mgy = a1 axp gy | |ay € R be the veclor space of all 3 x 3
a3y az2  Aasy
matrices. Define a linear transformation T : May — R by

ayy @12 a3
T a1 Qo2 Qo3 =ay - a2 -+ ass.
31 Q3z dsg
(1) (10 %) Find a basis for ker T".
(2) (10 %) Find nullity 7" and rank 7.

5. Let T : R® — K? be a linear transfonnation given by
T(a,b,¢) = (2a + b,b ~ ¢,¢c — 3a).
Let By = {(1,1,0), (1,0,1), (0,1,0)} and B, = {(1,0,0), (0,1,0), (0,0, 1)} be two
bases of R®.
(1) (10 %) Find [T]p, (the matrix of T" with respect to the basis B,) and [Tz,
(the matrix of 7" with respect to the basis By).
(2) (10 %) Find a matrix P such that P7'[T), P = [Ta,.

6. (10 %) Lel A be a 3x 3 real orthogonal inatrix. Suppose A € R is an eigenvalue
of A. Show that either A=1 or A = —1.

7. (10 %) Let T': V — W be a one-to -one linear transformation with dinV ==
n = dim W. Show that T is onto.
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8. (10 %) Let A = {

a diagonal matrix.

0 (l)] Find an invertible matrix P thal makes P™1AP




