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Questions 

1. Calculate the following: 

a. (
2 3 −1
0 1 7
2 9 3

) + (
−2 3 1
1 −3 0
−9 2 7

) 

 

b. (
3 4 −2
2 3 −1

) + (
2 7 −0.5
13 1 −2

) 

 

c. (
6 1
3 4
−2 0.4

) − (
2 1
10 −2
−3.4 2

) 

 

d. 3 (
1 3
1 0

) 

 

e. (
1 3
2 1

) (
2 −1
2 3

) 

 

f. (
3 1 −4
−10 5 8

)(
2 7
18 2
−3 −1

) 

 

g. (
1 3 0
−1 2 −1
0 1 −1

)(
4
1
2
) 
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2. For the matrix 𝑀 = (
2 −1
3 7

) find: 

a. 𝑀2 

b. 𝑀3 

c. 𝑀−1 

d. 𝑑𝑒𝑡(𝑀) 

e. 𝑀𝑇 

f. tr(𝑀) 

3. For the matrix 𝐴 = (
1 −1 4
−2 3 1
0 2 7

) find: 

a. 𝐴2 

b. 𝐴−1 

c. 𝑑𝑒𝑡(𝐴) 

d. 𝐴𝑇 

e. tr(𝐴) 

 

4. Given that for a 3 × 3 matrix 𝐶, 𝑑𝑒𝑡(𝐶) = −1, find: 

a. 𝑑𝑒𝑡(5𝐶) 

b. 𝑑𝑒𝑡(𝐶𝑇) 

c. 𝑑𝑒𝑡 (𝐶 (
1 3 1
0 1 −3
8 −2 1

)) 

d. 𝑑𝑒𝑡(𝐶−1) 
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5. By finding the inverse of a matrix, solve the following systems of simultaneous equations: 

a. −𝑥 + 2𝑦 = −2 

4𝑥 − 3𝑦 =
21

2
 

 

b. 3𝑎 + 2𝑏 − 𝑐 = 0 

−𝑎 − 𝑏 + 3𝑐 = 1 

2𝑎 − 2𝑏 + 7𝑐 = 10 
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Answers 

1. Calculate: 

a. (
2 + −2 3 + 3 −1 + 1
0 + 1 1 + −3 7 + 0
2 + −9 9 + 2 3 + 7

) = (
0 6 0
1 −2 7
2 11 10

) 

 

b. (
5 11 −2.5
15 4 −3

) 

 

c. (
6 − 2 1 − 1
3 − 10 4 − −2
−2 + 3.4 0.4 − 2

) = (
4 0
−7 6
1.4 −1.6

) 

 

d. (
3 9
3 0

) 

 

e. (
1 × 2 + 3 × 2 1 × −1 + 3 × 3
2 × 2 + 1 × 2 2 × −1 + 1 × 3

) = (
8 8
6 1

) 

 

f. (
36 27
46 −68

) 

 

g. (

(1 × 4) + (3 × 1) + (0 × 2)
(−1 × 4) + (2 × 1) + (−1 × 2)
(0 × 4) + (1 × 1) + (−1 × 2)

) = (
7
−4
−1
) 
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2. For the matrix 𝑀 = (
2 −1
3 7

) we have: 

a. 𝑀2 = (
2 −1
3 7

) (
2 −1
3 7

) = (
1 −9
−15 46

)  

b. 𝑀3 = (
1 −9
−15 46

) (
2 −1
3 7

) = (
−25 −64
108 337

)  

c. Using the identity matrix method: 

𝑀𝑀−1 = 𝐼2 

 

(
2 −1
3 7

) (
a b
c d

) = (
1 0
0 1

) 

 

(
2𝑎 − 𝑐 2𝑏 − 𝑑
3𝑎 + 7𝑐 3𝑏 + 7𝑑

) = (
1 0
0 1

) 

 

This gives us two systems off simultaneous equations, which we need to solve: 

 

(1) 2𝑎 − 𝑐 = 1 

(2) 3𝑎 + 7𝑐 = 0 

 

(2) + 7 (1) : 17𝑎 = 7 

 

Therefore, 𝑎 =
7

17
, which gives us 𝑐 =

−3

17
 

 

(3) 2𝑏 − 𝑑 = 0 

(4) 3𝑏 + 7𝑑 = 1 

 

(4) + 7 (3) : 17 𝑏 = 1 

 

Therefore, 𝑏 =
1

17
, which gives us 𝑑 =

2

17
. 
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So, we have 𝑀−1 =
1

17
(
7 1
−3 2

) 

 

d. 𝑑𝑒𝑡(𝑀) = (2 × 7 )  −  (3 × −1)  =  14 + 3 = 17 

 

e. 𝑀𝑇 = (
2 3
−1 7

) 

 

 

f. tr(𝑀) = 2 + 7 = 9 
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3. For the matrix 𝐴 = (
1 −1 4
−2 3 1
0 2 7

), we have: 

a. 𝐴2 = (
1 −1 4
−2 3 1
0 2 7

)(
1 −1 4
−2 3 1
0 2 7

) = (
3 4 31
−8 13 2
−4 20 51

) 

 

b. Using the augmented matrix method:  

(
1 −1 4 1 0 0
−2 3 1 0 1 0
0 2 7 0 0 1

) → 𝑅1 = 𝑟1 − 4𝑟2 

 

(
9 −13 0 1 −4 0
−2 3 1 0 1 0
0 2 7 0 0 1

) → 𝑅2 = 𝑟2 −
1

7
𝑟3 

 

(

9 −13 0 1 −4 0

−2
19

7
0 0 1

−1

7
0 2 7 0 0 1

) → 𝑅1 = 𝑟1 +
91

19
𝑟2 

 

(

 
 

−11

19
0 0 1

15

19

−13

19

−2
19

7
0 0 1

−1

7
0 2 7 0 0 1 )

 
 
→ 𝑅1 = −

19

11
× 𝑟1 

 

(

 
 
1 0 0

−19

11

−15

11

13

11

−2
19

7
0 0 1

−1

7
0 2 7 0 0 1 )

 
 
→ 𝑅2 = 𝑟2 + 2𝑟1 

 

(

 
 
1 0 0

−19

11

−15

11

13

11

0
19

7
0

−38

11

−19

11

171

77
0 2 7 0 0 1 )

 
 
→ 𝑅2 =

7

19
𝑟2 
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(

 
 
1 0 0

−19

11

−15

11

13

11

0 1 0
−14

11

−7

11

9

11
0 2 7 0 0 1 )

 
 
→ 𝑅3 = r3 − 2r2 

 

(

 
 
 
1 0 0

−19

11

−15

11

13

11

0 1 0
−14

11

−7

11

9

11

0 0 7
28

11

14

11

−7

11)

 
 
 
→ 𝑅3 =

1

7
𝑟3 

 

(

 
 
 
1 0 0

−19

11

−15

11

13

11

0 1 0
−14

11

−7

11

9

11

0 0 1
4

11

2

11

−1

11)

 
 
 
→ 𝑅3 =

1

7
𝑟3  

Therefore, 𝐴−1 =
1

11
(
−19 −15 13
−14 −7 9
4 2 −1

)  

 

c. 𝑑𝑒𝑡(𝐴) = 𝑑𝑒𝑡 ((
1 −1 4
−2 3 1
0 2 7

)) = 1𝑑𝑒𝑡 ((
 3   1 
2   7 

)) + 2𝑑𝑒𝑡 ((
  − 1   4 
2   7 

)) +

0𝑑𝑒𝑡 ((
  − 1   4 
3   1 

)) 

= 1(21 − 2) + 2(−7 − 14) + 0 

= 20 − 42 =  −22 

 

d. 𝐴𝑇 = (
1 −2 0
−1 3 2
4 1 7

) 
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e. tr(𝐴) = 1 + 3 + 7 = 11 

 

 

4. Given that for a 3 × 3 matrix 𝐶, 𝑑𝑒𝑡(𝐶) = −1, find: 

a. 𝑑𝑒𝑡(5𝐶) = 53 𝑑𝑒𝑡(𝐶) = 125 × −1 = −125 

 

b. 𝑑𝑒𝑡(𝐶𝑇) = 𝑑𝑒𝑡(𝐶) = −1 

 

c. 𝑑𝑒𝑡 (𝐶 (
1 3 1
0 1 −3
8 −2 1

)) = 𝑑𝑒𝑡(𝐶) 𝑑𝑒𝑡 (
1 3 1
0 1 −3
8 −2 1

) = (−1)(−85) = 85 

 

d. 𝑑𝑒𝑡(𝐶−1) = 
1

𝑑𝑒𝑡(𝐶)
 = 

1

−1
 = −1 
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5. By finding the inverse of a matrix, solve the following systems of simultaneous equations: 

a. −𝑥 + 2𝑦 = −2 

4𝑥 − 3𝑦 =
21

2
 

We can put these equations into the format 𝐴𝑥 = 𝐵: 

(
−1 2
4 −3

) (
𝑥
𝑦) = (

−2
21

2

) 

We then find 𝐴−1 (using any appropriate method, this example uses the augmented 

matrix method): 

(
−1 2 1 0
4 −3 0 1

) → R2 = r2 + 4r1 

(
−1 2 1 0
0 5 4 1

) → 𝑅2 =
1

5
𝑟2 

(
−1 2 1 0

0 1
4

5

1

5

) → 𝑅1 = 𝑟1 − 2𝑟2 

(
−1 0

−3

5

−2

5

0 1
4

5

1

5

) → 𝑅1 = −𝑟1 

(
1 0

3

5

2

5

0 1
4

5

1

5

) 

Therefore, 𝐴−1 =
1

5
(
3 2
4 1

). 

We can then rearrange 𝐴𝑥 = 𝐵 to get 𝐴−1𝐴𝑥 = 𝐴−1𝐵, which gives 𝐼𝑥 = 𝐴−1𝐵, and so 

𝑥 = 𝐴−1𝐵: 

(
𝑥
𝑦) =

1

5
(
3 2
4 1

) (
−2
21

2

) 

(
𝑥
𝑦) = (

3
1

2

) 
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So, the solution is 𝑥 = 3, 𝑦 =
1

2
. 

b. 3𝑎 + 2𝑏 − 𝑐 = 0 

−𝑎 − 𝑏 + 3𝑐 = 1 

2𝑎 − 2𝑏 + 7𝑐 = 10 

 

𝐴𝑥 = 𝐵: 

(
3 2 −1
−1 −1 3
2 −2 7

)(
𝑎
𝑏
𝑐
) = (

0
1
10
) 

 

We find the inverse of 𝐴, using the augmented matrix method: 

(
3 2 −1 1 0 0
−1 −1 3 0 1 0
2 −2 7 0 0 1

) → 𝑅3 = 𝑟3 + 2𝑟2 

(
3 2 −1 1 0 0
−1 −1 3 0 1 0
0 −4 13 0 2 1

) → 𝑅1 = 𝑟1 + 2𝑟2 

(
1 0 5 1 2 0
−1 −1 3 0 1 0
0 −4 13 0 2 1

) → 𝑅2 = 𝑟2 + 𝑟1 

(
1 0 5 1 2 0
0 −1 8 1 3 0
0 −4 13 0 2 1

) → 𝑅3 = 𝑟3 − 4𝑟2 

(
1 0 5 1 2 0
0 −1 8 1 3 0
0 0 −19 −4 −10 1

) → 𝑅3 =
−1

19
𝑟3 

(

1 0 5 1 2 0
0 −1 8 1 3 0

0 0 1
4

19

10

19

−1

19

) → 𝑅2 = 𝑟2 − 8𝑟3 

(

 
 

1 0 5 1 2 0

0 −1 0
−13

19

−23

19

8

19

0 0 1
4

19

10

19

−1

19)

 
 
→ 𝑅2 = −1𝑟2 
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(

 
 

1 0 5 1 2 0

0 1 0
13

19

23

19

−8

19

0 0 1
4

19

10

19

−1

19)

 
 
→ 𝑅1 = 𝑟1 − 5𝑟3 

(

 
 
 
1 0 0

−1

19

−12

19

5

19

0 1 0
13

19

23

19

−8

19

0 0 1
4

19

10

19

−1

19)

 
 
 

 

Therefore, 𝐴−1 =
1

19
(
−1 −12 5
13 23 −8
4 10 −1

). 

We then find 𝑥 = 𝐴−1𝐴: 

(
𝑎
𝑏
𝑐
) =

1

19
(
−1 −12 5
13 23 −8
4 10 −1

)(
0
1
10
) 

And so: 

(
𝑎
𝑏
𝑐
) = (

2
−3
0
) 

 

Support: Study Development offers workshops, short courses, 1 to 1 and small group tutorials.  

• Join a tutorial or workshop on the Study Development tutorial and workshop webpage or 

search ‘YSJ study development tutorials.’   

• Access our Study Success resources on the Study Success webpage or search ‘YSJ study 

success.’ 

mailto:studydevelopment@yorksj.ac.uk
https://www.yorksj.ac.uk/students/study-skills/study-development-tutorials/
https://www.yorksj.ac.uk/students/study-skills/study-success/

