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SOLUTIONS

1. (a) (i) M =

 3 9 −10
19 −4 18
−1 −3 −17


(ii) C =

 3 −9 −10
−19 −4 −18
−1 3 −17


(iii) ACT =

 2 −5 −1
−3 −1 0
2 4 −3

 3 −19 −1
−9 −4 3
−10 −18 −17

 = 61I so detA = 61

(iv) A−1 =
1

detA
CT =

1

61

 3 −19 −1
−9 −4 3
−10 −18 −17


(b) (i) M =

[
6 −3
−8 4

]
(ii) C =

[
6 3
8 4

]
(iii) ACT =

[
4 −8
−3 6

] [
6 8
3 4

]
= 0 so detA = 0

(iv) Since detA = 0, A is not invertible.

2. (a) We expand along the first row:

detA = 4

∣∣∣∣−2 −5
1 3

∣∣∣∣+ ∣∣∣∣−2 −2
9 1

∣∣∣∣ = 4(−1) + 16 = 12.

(b) We expand along the second row:

detB = 5

∣∣∣∣∣∣
1 −3 4
−1 1 −1
−4 2 1

∣∣∣∣∣∣−
∣∣∣∣∣∣
1 −3 4
−1 0 −1
−4 4 1

∣∣∣∣∣∣ .
To compute the first of these 3× 3 determinants, we expand along the first row:∣∣∣∣∣∣

1 −3 4
−1 1 −1
−4 2 1

∣∣∣∣∣∣ =
∣∣∣∣1 −1
2 1

∣∣∣∣− (−3)

∣∣∣∣−1 −1
−4 1

∣∣∣∣+ 4

∣∣∣∣−1 1
−4 2

∣∣∣∣ = 3 + 3(−5) + 4(2) = −4.



To compute the second 3× 3 determinant, we expand along the second row:∣∣∣∣∣∣
1 −3 4
−1 0 −1
−4 4 1

∣∣∣∣∣∣ = −(−1)

∣∣∣∣−3 4
4 1

∣∣∣∣− (−1)

∣∣∣∣ 1 −3
−4 4

∣∣∣∣ = −19 + (−8) = −27.

Thus
detB = 5(−4)− (−27) = 7.

(c) In this case, it’s easiest if we expand along the fourth column:

detC = −(−5)

∣∣∣∣∣∣
1 1 −2
0 −3 4
3 3 2

∣∣∣∣∣∣ .
To evaluate this determinant we expand along the second row:∣∣∣∣∣∣

1 1 −2
0 −3 4
3 3 2

∣∣∣∣∣∣ = −3

∣∣∣∣1 −2
3 2

∣∣∣∣− 4

∣∣∣∣1 1
3 3

∣∣∣∣ = −3(8)− 4(0) = −24.

Thus
detC = 5(−24) = −120.


