1 (15 pts.)

Which of the following statements are true? Put a (T) before the correct

ones and an (F) before the wrong ones. (No reasoning is required.)

(T ) Let A be an n X n matrices so that A + 4?9'? ig invertible. Then A4 is
invertible. A ¢ Aé‘ ol A ( 2oif
= I+ A

(T ) If a system of linear equations has two different solutions, it must has

infinitely many solutions.

(T ) There exists a 2 x 2 matrix A such that A% = —1I,.
A= (ff 0‘ ) (votuhm ‘(7 7
( F } The composition of two reflections is still a reflection.
Yotehon
( F) If vectors 74,75, U5 are linearly dependent, then 73 must be a linear

combination of 7] and 7.
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2 (15 pts.) Solve the system of linear equations

r+2y+ z+ w= 2,
2 + 2y +2w= 0,
do + 2y — 3z + dbw = —2.

(No partial credit will be given for this problem. Check your

answer carefully.)
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3 (15 pts.) Consider the matrix
1 21

A=12 11
2 3 2

(a) Find A7%.
3

(b} Using part (a) to solve the linear system AZ = | 4 |.
1

(No partial credit will be given for this problem. Check your

answer carefully.)
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4 (15 pts.) Consider the matrix

1 00 4 emM/da&

A= 2 01 2§ Year
m 4 19 W‘WW@Y

where m is an arbitrary constant.

(a) What is the rank of A?
(b) Find a basis for the image of A.

(¢) Find a basis for the kernel of A.

(Your solution may contains the constant m.)
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(Workspace for problem 5)

Sil. (@) T.(g):mwz 2 As(1 2 3)

o, sele
IIHW: ("‘) (“’) fs Wd (g) e $e. plane UKVY w3 <
_“&1 ” j/&z( )} ol oo, o (K’bé‘é‘f’ﬁ”’ﬁof"%&nﬂ

10

"




6 (20 pts.) Let A be an m x n matrix so that

1 0 2
2 0 1
Al -2 = , A2 = , Alol=1 |-
4 0 2
1 0

0

(a) What is n? What is m?

1 0 2
(b) Show that the vectors @) = | -2 |.,v: = | 2| .05 = [0 form a
0 1 0
basis of R®.
1
(¢c) Express the vector @) = [ 2| as a linear combination of the vectors
3
i, U and T3.
(d) Find Aw,.
1
(e) Let w, be a vector in R® whose coordinate vector is [ihlg = | 2
3

under the basis B = {#, v, ¥3}. Find w, and A,.
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