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1.[9] Solve the following system of linear equations:

5w + 7x + 3y + 3z = 2

−x + y + z = −1

x− y − z = 1

4w + 5x + 3y + 3z = 1.

Indicate what elementary row operations you are using.
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2. Let A =

1 0 0
1 2 0
1 2 3

 and b =

12
12
12

.

(a)[6] Compute A−1.

(b)[3] Solve Ax = b using A−1.
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3.[5] Let A and B be n × n matrices. Simplify the following expression as much as
possible:

(A + BBT )−1B(In + BTA−1B)B−1A.

Assume all necessary inverses exist.
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4.[7] Let C =

(
1 −3
2 −1

)
. Write C−1 as a product of elementary matrices.
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5.[10] Let X =

(
2 0 0
0 1 −1

)
, Y =

 1 4
−2 3
1 −2

, and Z =

−2 0 0
0 1 0
0 0 −4

. Compute the

following, if they are defined. If not, explain why.

(a) 2XTY + Z3

(b) Y X − 2Z2

(c) (XY )T − Z
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6.[6] Let A =

3 3 −4
0 3 −1
0 0 −2

 . Given that |BA−B| = 60 find |B| .
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7.[6] Let

∣∣∣∣∣∣
2 a b
c −1 3
d e f

∣∣∣∣∣∣ = −7 . Use properties of determinant to evaluate

∣∣∣∣∣∣
2 a b

8− c 4a + 1 4b− 3
d + 3c e− 3 f + 9

∣∣∣∣∣∣ .
Explain your work.
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8.[8] Consider the following linear system in which a is a real number.

x +3z = 6
2y +az = a− 4

−2x +z = −5
.

Use Cramer’s rule to solve this linear system for y only.
(No mark will be given for any other method.)
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