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Form 5: Chapter 2 

Matrices 

Fully-worked Solutions 

 

UPSKILL 2.1 

 

1 The matrix is 

















31310

21112

51015

. 

 

2 The matrix is 








42

35
. 

 

3 
 

Number 
of rows 

Number 

of 

columns 

Order 

(a) 1 3 31  
(b) 3 2 23  
(c) 2 2 22  
(d) 3 3 33  

 

4 (a) Column matrix 

(b) Row matrix  

(c) Square matrix 

(d) Rectangular matrix  

 

5  

a11 a12 a21 a22 

7 5 2 –1 

3 –5 4 0 

12 10 9 11 

2 –4 –2 –6 

 

6   812 be  

723 bf  

341  ag  

631  ah  

 

7 (a) Same 

(b) Not the same 

 

8 (a) 

























711

152

753

142

k

h
 

1514 h  

 164 h  

4h  

 
1153 k  

  63 k  

2k  

 

 

 

 

(b) 















































623

38

510

612

38

59

k

h

k

h

h

 

109  h  

  1h  

 

2312  kk  

    3k  

 

(c)    khkh 2631763   

 

33  kh  … (1) 

 

kh 217   

172  kh  … (2) 

 

(1) – (2) : 205 k  

4k  

 

From (1) : 
3)4(3 h  

             312h  

              h = 9 

 

(d) 









































17

8

1

34

13

1

h

kh

k  

hk 813   

hk 813  … (1) 

 

1734  kh  … (2) 

 

Substitute (1) into (2) : 
17)813(34  hh  

 1724394  hh  

                5628 h  

  2h  

 

From (1) : 
3)2(813 k  

 

9 (a) 























abcba

ba

22

83

12

23
 

 

  82 ba  

          ab 28  … (1) 

 

12  ba  … (2) 

 

Substitute (1) into (2) : 

1)28(2  aa  

   1416  aa  

  155  a  

       3a  
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From (1) : 

)3(28b  … (1) 

2b  

 

  cba 22   

c22)3(2   

        42 c  

          2c  

 

(b)  26
4

52 







 ab

abc
ba  

62  ba  

62  ba  … (1) 

 

         5ab  … (2) 

 

Substitute (1) into (2) : 
5)62(  bb  

        56 b  

               56b  

               1b  

 

From (1) : 

6)1(2 a = 4 

 

         2
4


abc

 

2
4

))(1)(4(


 c
 

          84  c  

              2c  

 

 

UPSKILL 2.2 

 

1 (a) Yes (b) No 

 

2 (a) 






 



























22

610

73

108

55

42
 

(b) 







































































1026

39

74

414

516

106

612

87

32

 

 

3 (a) 

























468

795

351

321
 















7119

10116
 

 

(b) 















































245

1512

3211

8131

746

2129

 























1096

6118

51420

 

 

4 (a) 






























 b

a

b

a

b

a

4

5

5

32
 

 

(b)      dcdcdc 1152994   

 

(c) 






























 0

35

75

2

74

23

f

fe

ef

fe

ef

fe
 

 

(d)    ihgihg 532439   

 ihg 611   

 

5 (a) 



































































































14

4

2

4

13

3

4

0

11

7

5

6

12

8

3

2

 

 

(b) 



























































109

1118

812

13

22

97

63

43

52

 





















159

523

43

 

 

6 (a)      yxyxyx 957233   

  yx 136   

 

(b) 















































































r

q

p

r

q

p

r

q

p

r

q

p

9

9

4

10

6

7

5

2

2

4  

 

(c) 
































 dc

ba

dc

ba

dc

ba

85

36

74

22

6

53
 

  













dc

ba

1415

45
 

 

7 (a) 

















 










 49

17

6

43

93

5

y

x
 

73x  

  10x  

 

  49 y  

5y  

 

(b) 

















 










 714

612

36

4

8

27 x

y
 

127  x  

 5x  
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73 y  

 10y  

 

(c) 




























 82

8

5

3

37

15

x

y

y

x
 

11  yxyx  … (1) 

7227  yxxy  … (2) 

 

(1) + (2) : 263  xx  

 

From (1) : 312  yy  

 

(d) 






 



















 

914

1311

9

53

35

8

y

y

x

x
 

113  yx  

113  yx  … (1) 

 

93  yx  … (2) 

 

Substitute (1) into (2) : 
9)113(3  yy  

9339  yy  

             248 y  

                              3y  

 

From (1) : 11)3(3 x  

  2x  

 

8 (a) 






 

2520

3515

5

1
 = 







 

54

73
 

 

(b) 























566321

494235

281414

7

1
 

























893

765

422

 

 

9 (a) 












1216

2824
 

 













34

76
4  

 

(b) 





















1218

306

4824

 























23

51

84

6  

 

10 (a) 



































685

2312

3

1

2
3

8

3

5
3

2
14

 

3

1
k  

(b) 



















































5

15

2

20

5

1

1

3
5

2
4

 

5

1
k  

 

11 (a) 































































3

1

2

5

5

2

3

2

4

0

2

3  

































































15

5

10

10

4

6

12

0

6

 



















13

9

10

 

(b) 

























4536

2718

9

1

812

1614

4

1
 




























54

32

23

41
 













31

11
 

 

(c) 




































2520

1510

5

2

1512

93

3

1

3018

2412

6

1
 







































108

64

54

31

53

42
 















107

51
 

 

(d) 



































 132

431

123

4

312

234

321

2  



















320

321

125

3  







































4128

16124

4812

624

468

642

 



















960

963

3615
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1144

29247

761

 

 

 

12 (a) 




























y

x

y

x

y

x

60

20

5

1

3
3

2
4  





























y

x

y

x

y

x

12

4

9

3

4

8
 











y

x

25

7
 

 

(b)      nnmnm 2416
4

1
324235   

     nmnmnm 641281015   

 nm 43  

 

(c) 





















dc

ba

dc

ba

2016

128

4

1

159

63

3

1
 















dc

ba

3024

186

6

1
 





































dc

ba

dc

ba

dc

ba

54

3

54

32

53

2
 















dc

ba

155

84
 

 

13 (a) 



















 








 


32

15
5

24

25
4

2

13
3

kk

h
 





















 














1510

525

816

820

36

39

kk

h
 

25209  h  

459  h  

    5h  

 

1583  kk  

  155 k  

    3k  

 

(b) 


























65

23
5

47

23
3

32

23
2

h

k
 




























3025

1015

1221

69

64

46

h

k
 

1064 k  

  1k  

 

30126 h  

       186 h  

         3h  

 

(c) 






























 71

52
5

15

2112

3

1

104

6
3

k

h
 






































 355

2510

5
3

74

3012

183
k

h
 

  1043 h  

63 h  

  2h  

5
3

12 
k

 

   7
3


k
 

21k  

(d) 






























 4819

203

32

4
2

5

4
3

h

k

k

h
 
































 4819

203

64

82

315

123

h

k

k

h
 

323  kh  … (1) 

 

4863  hk  

 162  hk  … (2) 

 

  323  kh  … (1) 

(+)    3224  kh  … (2)   2 

                 357 h  

                   5h  

 

From (1) : 
32)5(3  k  

         122 k  

            6k  

 

(e) 















 










1320

3814
3

96

3

2

hkkh
 

















 














 

1320

38

33

312

3

2

3

2
64

hkkh
 

 

203
3

2
 kh  

6092  kh  … (1) 

 

133
3

2
 hk  

3992  hk  … (2) 

 

(1) 9: 6092  kh  … (3)  

(2)   2: 3929  kh  … (4) 

 

5408118  kh  … (3)   9 

     (–)  78418  kh     … (4)   2 

 

46277 k  

                      6k  

 

From (1) :  60)6(92 h  

 62 h  

3h  
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14                        PRkQ   


































714

106

25

4

53

2
3

1

q

p

kk

kk
 

 

1042 k  

      62 k  

        3k  

 

  725  qk  

72)3(5  q  

         82 q  

           4q  

 

6
3

 p
k

 

6
3

3
 p  

      16 p  

       5p  

 

15 (a) YY 4
2014

59

17

25
3 





















  
























17

25

2014

59
7Y  













2121

714
7Y  

  











2121

714

7

1
Y  

  











33

12
Y  

 

(b) YY 






 










 51

94
3

155

78
 








 













51

94

155

78
4Y  













204

1612
4Y  

  











51

43
Y  

 

(c) 



















 

32

11
323

38

11
2 YY  





















 


96

33

616

22
5Y  








 


1510

55
5Y  

  






 


32

11
Y  

 

16 (a) 












963

257



















09

74

210

 

    32                23  

 

 

                   = 

Can be multiplied 

 

 

 

(b) 








 36

13













652

148
 

            22               32  

 

                          = 

 

Can be multiplied 

 

(c)    43 












656

172
 

         21        32  

 

                   = 

Can be multiplied 

 

(d) 












753

168
  432   

            32               31  

 

 

                           
Cannot be multiplied 

 

17 (a)  




















8

5

3

241  

           31      13  

 

Order = 11  

 

 (b)  

















 3

2

5

 431   

 13       31  

 

Order = 33  

 

(c) 












832

541





















32

69

40

 

              32           23  

Order = 22  
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18 (a) 

















 02

23

14

 








 3

2
 

























04

66

38

 





















4

0

5

 

 

(b) 












43

21









 3

4
 

= 












1212

64
 















24

10
 

 

(c)  42   












52

31
 

=  1410  

 

(d) 






 

41

32













16

35
 















119

928
 

 

(e) 







 3

5

1
2

















4

15

3

 

 1236   

 3  

 

(f) 

















 02

41

25










 33

12
 





















24

1310

114

 

(g)  521 























43

64

51

 

 201251581   

 36  

 

19   5x  107
2

04










 x
 

           1054 xx   =  107  

       10x  =  107  

7x  

7x  

20  4y 








13

0 y
 =  2012  

              2042 y  

            162 y  

              4y  

 

21  5z  1012
2

02










 z
 

 1052 zz   =  1012  

              123  z  

                  4z  
 

22  3p 








q2

13
 =  2318  

1863  p  

  243  p  

8p  

 
233  qp  

 2338  q  

      153 q  

        5q  

 

358  qp  

 

23  43k 








 52

02

k
 =  2012  

  122  k  

 6k  

 

24  xx 37























3

1
1

x

 =  30  

   307  xxx  

                305 x  

                  6x  

 

25 (a) QPI   

QP   



















 


65

17

54

38
 















11

215
 

 

 (b) IQP   

QP   



















 


65

17

54

38
 








 


119

41
 

 



7 
©EPH Publishing (M) Sdn. Bhd. (199801017497) 2025                              Success Plus Mathematics SPM 

 

26 (a) IAB  

AB  





















381

736

425























947

375

261

 























56218

661340

206013

 

 

(b) 2)( IIBA   

IBA   





















12128

10411

286

 



















100

010

001

 





















11128

10311

285

 

 

27 (a) 



































39

25

3

5
1

3

2
1

BA  











10

01
 

Hence, B is the inverse matrix of A. 

 

(b) QP = 








 32

54







 

42

53
 















20

02
 

Hence, Q is not the inverse matrix of P. 

 

28 (a) 















34

23

89

11R = 












34

23
 

  (b) 















32

53

109

11S = 












32

53
 

 

29 (a) 













22

43

2

11P = 


















11

2
2

3
 

  (b) 











38

24

4

11Q  





















4

3
2

2

1
1

 

(c) 













23

45

2

11R  = 




















1
2

3

2
2

5

 

 

(d) 















31

42

2

11S = 


















2

3

2

1
21

 

(e) 











23

14

11

11T  




















11

2

11

3
11

1

11

4

 

 

(f) 













25

23

4

11U






















2

1

4

5
2

1

4

3

 

 

30 





























10

01

49

13

39

1 nm

h
 

 

 

 

 











39

14

3

11A  

1,4,3  nmh  

 

31 (a) 0244 k  

 6k  

 

 (b) 0123  k  

  123  k  

  4k  

 

(c) 06  k  

6k  

 

(d) 01020  k  

2010 k  

2k  

 

32 (a) 








13

32


















5

7

q

p
 

 

(b)  2427  kh  

2643  kh  































26

24

43

27

k

h
 

 

(c) 1132  yx  

64  yx  

























 

6

11

14

32

y

x
 

 

 

 

 

 

 

 

A A–1 
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33 (a) 























13

12

5

1

y

x









8

9
 

 











35

10

5

1
 

 













7

2
 

 

(b) 































16

3

32

21

7

1

y

x
 













42

35

7

1
 













6

5
 

 

(c) 





























6

21

52

93

3

1

y

x
 











12

9

3

1
 











4

3
 

 

34 (a) 





























11

3

12

31

k

h
 

    































11

3

12

31

)6(1

1

k

h
 

      









5

30

5

1
 

       









1

6
 

1,6  kh  

 

(b) 



























 6

9

43

13

n

m
 

























33

14

312

1

n

m









 6

9
 

















33

14

15

1









 6

9
 

















45

30

15

1
 

= 








3

2
 

3,2  nm  

 

 

 

 

 

 

 

(c) 



























 7

7

31

12

q

p
 



































7

7

21

13

7

1

q

p
 

  















21

14

7

1
 

  









3

2
 

3,2  qp  

 

35 (a) I
k

n

m
























41

25

1

41
 





























51

24

18

1

1

41

k

n

m
 

5,2,22  knm  

 

 (b) 

























 6

8

41

25

y

x
 

  































6

8

51

24

22

1

y

x
 













22

44

22

1
 













1

2
 

1,2  yx  

 

36 (a) 


































2

1
1

2

3
2

12

34

2

1
P  

 (b) 





























20

13

42

31

k

h
 































20

13

12

34

2

1

k

h
 













6

8

2

1
 













3

4
 

3,4  kh  

 

37  7232169  yxyx  

10342068  yxyx  



























10

7

34

23

y

x
 































10

7

34

23

1

1

y

x
 

  









2

1
 

 
2,1  yx  
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Hence, the price of a bottle of 500 ml 

mineral water and the price of a 1 000 ml 

mineral water are RM1 and RM2 

respectively. 

 

38 13876  yx  

 18298  yx  

 

 

























182

138

98

76

y

x
 

































182

138

68

79

2

1

y

x
 

















12

32

2

1
 











6

16
 

6,16  yx  

Hence, the price of 1 kg of garlic and 1 kg of 

onions are RM16 and RM6 respectively. 

 

Summative Practice 2 

 

Multiple-Choice Questions 

 

1 






























 2

323

6

5

m

n
 

 

























2

32

6

35

m

n
 

 

355 n  

  7n  

 

26  m  

4m  

Answer: A 

 

2  

















 b

a

25

2

65

24
 

3,4  ba  

7)3(4 ba  

Answer: D 

 

3   

















106

53
53

2

1
 

Answer: C 

 

4 Determinant = 2)3(2)4(1   

Answer: A 

 

 

 

 

5 



























 1

4

23

12

y

x
 



































1

4

23

12

7

1

y

x
 

















14

7

7

1
 











2

1
 

2,1  yx  

Answer: B 

 

 

Structured Questions 

 

1 

















 










 37

65

9

1512

3

1

34

1

n

m
 

54 m  

 

2
3

1
3  n  

 5
3

1
 n  

  15n  

 

24 nm  

 

2 






 





















6

38

03

32
3

32

1
2

q

p
 

392 p  

    3p  

 
q 94  

 13q  

 

3 




























 

q2

10
4

23

83

65

43
 

q426   

84 q  

  2q  

 

4 





















42

53

23

42
P  
























42

53

23

42
P  








 


61

11
P  

 

5    
























63

14

12

123  

 111  
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6  327 x





















3

1

x

 =  6  

6927  xx  

 155 x  

   3x  

 

7  The inverse matrix of 












31

42
  

= 












31

42

2

1
. 




















2

3

2

1
21

 

But it is given that the inverse matrix 








 


ba

21
. 

By comparison, 
2

1
a  and 

2

3
b . 

 










21

43


















4

2

y

x
 

          








y

x













31

42

2

1









4

2
 















122

164

2

1
 











10

12

2

1
 

5,6  yx  

 

8  (a) Determinant = 0 

 036  h  

63 h  

  2h  

 

(b) 













65

31
A  













 

15

36

9

11AB  
























9

1

9

5
3

1

3

2

 

 































18

3

65

31

n

m
 































18

3

15

36

9

1

n

m
 















1815

5418

9

1
 

 

= 








3

36

9

1
 
















3

1
4

 

3

1
,4  mm  

 

8 (a) Determinant = 0 

036  h  

       63 h  

         2h  

 

(b) 





























18

3

65

31

n

m
 

 

(i) 











 

15

36

9

11AB  

(ii) 





























18

3

15

36

9

1

n

m
 











3

36

9

1
 
















3

1
4

 

3

1
,4  nm  

 

9 (a) 1 PQ  

 











16

23

15

1
Q  

But it is given that 











k

h

m
Q

6

31
 

By comparison, 
1,2,15  khm  

 

(b) 



























 

9

4

63

21

y

x
 

































9

4

16

23

15

1

y

x
 











15

30

15

1
 











1

2
 

1,2  yx  
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10 (a) 








43

1 kh

m
 is the inverse matrix of 








 

43

25
. 

But it is given that the inverse matrix is 










 53

24

620

1
. 

By comparison, 

2,4,26  khm . 

 

(b) 























 

0

22

43

25

y

x
 





















53

24

26

1

y

x









8

22
 













26

104

26

1
 













1

4
 

1,4  yx  

 

11 (a) 




























23

45

2

1

23

45

1210

1
P  

 (b) 





























19

14

53

42

y

x
 

  





























19

14

23

45

2

1

y

x
 

  



















4

6

2

1

y

x
 

  



















2

3

y

x
 

2,3  yx  

 

12 (a) Inverse matrix 

= 












 25

39

1518

1
 

= 












 25

39

3

1
 

But it is given that the inverse matrix  

= 








2

391

nm
. 

By comparison, 

3m , 5n  

 

 

 

 

 

 

 

 

 (b) 





























13

7

95

32

y

x
 

  































13

7

25

39

3

1

y

x
 

















9

24

3

1
 











3

8
 

3,8  yx  

 

13 (a) Inverse matrix = 








 nn 6

14

64

1
 

But it is given that the inverse matrix 

= 








n

m

6

4

2

1
 

By comparison, 

= 2264,1  nnm  

 

(b) 

































10

8

34

12

y

x
 





































10

8

24

13

2

1

y

x
 


































6

7

12

14

2

1

y

x
 

6,7  yx  

 

14 (a) 
































13
2

3
4

26

38

2

11P  

 (b) 

































15

6

86

32

y

x
 

  

































15

6

26

38

2

1

y

x
 

 









6

3

2

1
 

 









3

5.1
 

3,5.1  yx  

15 (a) 















21

43

2

11P , 4,
2

1
 kh  

(b) 





























3

5

31

42

y

x
 

























21

43

2

1

y

x









3

5
 





















1

3

2

1

y

x
 










y

x
= 









 5.0

5.1
 

5.0,5.1  yx  
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16  8436  yx  

282  yx  … (1) 

 

10847  yx  … (2) 

 

Inverse matrix of 








47

12
 

= 












27

14

1

1
 = 













27

14
 

 



























108

28

47

12

y

x
 

 































108

28

27

14

y

x
 

  









20

4
 

20,4  yx  

Hence, the prices of a pineapple and a 

watermelon are RM4 and RM20 respectively. 

 

17   1665  yx  … (1) 

52  yx   … (2) 

 

The inverse matrix of 








12

65
 is 














 52

61

7

1
. 

 



























5

16

12

65

y

x
 

























52

61

7

1

y

x









5

16
 

















7

14

7

1
 











1

2
 

1,2  yx  

Hence, the price of a 2B pencil and a ruler 

are RM2.00 and RM1.00 respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

18  1122224  yxyx  … (1) 

1823  yx  … (2) 

 

The inverse matrix of 








23

12
 is 














23

12

1

1
 = 













23

12
 

 































18

11

23

12

y

x
 























23

12

y

x









18

11
 

  









3

4
 

3,4  yx  

Hence, the prices of a red tilapia fish and a 

black tilapia fish are RM4 and RM3 

respectively. 

 

SPM SPOT 

 

1 










































31

13

8

4

2

1

129

3
2

3

3

1

h

kh
 




















































31

13

2
4

2
2

43

1
2 h

k
h

 

Equating the a22 elements, 

3
2

4 
h

 

         34
2


h

 

          h = 2 

Equating the a11 elements, 

3
22


kh

 

3
22

2


k
 

      4
2


k

 

       8k  

Hence, 6)8(2  kh  

Answer: A 
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2   





















88

66
2

3
s

r
 



























88

66

2

63

rrs

s
 

Equating the a11 elements, 

63 s  

  s = 2 

Equating the a22 elements, 

82  r  

   4r  
 

Hence, 6)4(2  rs  

Answer: D 

 

3 (a) 

















10

01

1110

34
M  

 

 

 
1 AM  

















410

311

)10(3)11(4

1
M  















410

311

14

1
M  

 

(b)  5006
100

80
68  yx  

200568  yx  

600234  yx  … (1) 

 

0008
100

90
1110  yx  

20071110  yx  … (2) 

 



























2007

6002

1110

34

y

x
 

 





























2007

6002

410

311

14

1

y

x
 

   = 












)2007(4)6002(10

)2007(3)6002(11

14

1
 

    = 








8002

0007

14

1
 

    = 








200

500
 

Hence, x = 500 and y = 200. 

 

 

 

 

 

Let the matrix be A. 


