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1. (15points) Let A= |0 2 1
0 0 O

(a) Find the eigenvalues of A.
(b) For each eigenvalue, find an associated eigenvector.

(c) Is A diagonalizable? Why or why not?
2. (5 points) Let V = P, and let S be the ordered basis
S ={1—t,2t+1t% 3%}

Given that p(t) is a polynomials with coordinate vector

2
[P(t)]s = {_l:l )
5

find p(2).
3. (8 points)

(a) Find the determinant

det

N O =
w
W = = O

(b) Is A invertible? Why or why not?
4. (15 points) Let L : R* — R? be defined by

e(f])=12a)
tes = o) By e = {[5)- (5]}

(a) Find [L]ss, the matrix of L with respect to S.

(b) Find a matrix P so that [L]r7 = P7![L]ssP.
5. (10 points) Let L : R? — R? be defined by

a 3a-—b
d(B)lewet}
(a) Find a nonzero vector in KerL.

(b) Is EJ in the range of L? Why or why not?
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1 1 3 0
0 -1 -1 0
6. (15 points) Let S = 11,121),]41],]0
2 0 -4 1
0 0 0 0

(a) Prove or disprove that D is linearly independent.
(b) Find a basis for Span(S).
(c) Find the dimension of Span(5S).

7. (22 points) Answer true or false (no explanations needed)

a
(a) The set of all vectors | b| such that 3ab = 0 is a subspace of R3.
c
o]
(b) The set of all vectors |b| such that 3a + b = 0 is a subspace of R3.
c
-~
(c) The set of all vectors |b| such that a + b+ 3 = 0 is a subspace of R3.
c
(d) Themap L ( Z ) = C;)b} is linear.
LY L
e) Themap L o) = a+b is linear.
( P
[b] L b
[ [.3
(f) The map L ( ZJ) = ﬂ is linear.

1
1

1
g ¥w=< o],
1

o=l |

1 0
0 is a basis for W.

1

(h) For any n x n matrix A and vectors Z and ¢ in R", if AT = Ay, then & = 3.

(i) If {7, @2} is a linearly independent subset of R®, and {53, 74} is a linearly independent
subset of R?, then {4, Ua, U3, U4} is linearly independent.

() Let L : R* — R3 be a linear transformation. If the dimension of the kernel of L is 1,
then L maps R* onto R

(k) The intersection of two subspaces of a vector space cannot be empty

8. (10 points) Let L : V — V be a linear transformation. Given that 0 is an eigenvalue of L,
prove that L is not one-to-one.



