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EXERCISES [MAI 1.14] 

MATRIX EQUATIONS – THE LINEAR SYSTEM AX=B 

SOLUTIONS 

Compiled by: Christos Nikolaidis 

 

A.    Paper 1 questions (SHORT) 

 
MATRIX EQUATIONS 

 

1. (i)   
1 2 2 2

2 3
3 4 2 2

a b

c d

     
      

     
 

2 3 4 3 2 2

6 3 8 3 2 2

a b

c d

    
       

 

       2 3 2a    0a  ,  

      4 3 2b    
2

3
b   ,  

      6 3 2c    
4

3
c   ,   

      8 3 2d    2d   . 

  Thus 
0 2 / 3

4 / 4 2
X

 
    

 

 (ii)    
0 2 / 31 2

4 / 4 23 3
X B A

 
      

 

 

2. (a)    
1A 

4 21

3 12

 
   

2 1

3/ 2 1/ 2

 
   

 

 (b) _(i)    BAX   
2 2 2 2

3 4 3 4 2 2

a c b d

a c b d

    
       

  

                  
2 2

3 4 2

a c

a c

 

 
   and   

2 2

3 4 2

b d

b d

 

 
 

          Then,  2a   , 2b   , 2c  ,  2d  . 

         Thus 
2 2

2 2
X

  
  
 

 

         (ii) 
1X A B

2 1

3/ 2 1/ 2

 
   

2 2

2 2

 
 
 

2 2

2 2

  
  
 

 

 (c )
1X BA   

2 2

2 2

 
 
 

2 1

3 / 2 1/ 2

 
  

1 1

1 1
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3. 

Equation Solve for X 

X – A = B X = A + B 

A + 2X = B X = (1/2)(B – A) 

AX = C X =A-1C 

XA = C X = C A-1 

AXA = C X =A-1C A-1 

AX – B = C X = A-1(B + C) 

2AX + 3B = C X = (1/2)A-1(C–3B) 

 

 

4. (a)     A–l
XB = C   X = ACB

–1
 

           (analytically:  

             A
–l

XB = C   AA
–1

XB = ΑC  IXB = ΑC  XB = ΑC 

                      XBB
–1

 = ACB
–1  XI= ACB

–1  X = ACB
–1

      ) 

 (b) (i)   AX – X = C  (A–I )X = C  X = (A–I ) –1
C 

 

           (ii)   XA – X = C  X (A–I ) = C  X = C(A–I ) –1
 

 

5. (a)      A
2 

= 






 

30

21







 

30

21
 = 

1 8

0 9

 
 
 

. 

 (b)      3X + A = B  3X = B – A   X = 
1

3
 (B – A)  X = 

1

3

4 6

2 2

 
  

4 / 3 2

2 / 3 2 / 3

 
   

 

 6. 1 1( )   X B A AB B 

 

EITHER  
2 3 4 9 2 12

1 2 2 6 1 8

      
               

A AB  

         

1 1
2 12

( )
1 8

   
      

X B A AB B
3 0 2 121

0 2 1 86

    
         

1 6

1 8

3 3

 
 
  
 

 

OR  directly by GDC 1 1( )   X B A AB B

1 6

1 8

3 3
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7. B = (BA)A
–1

= – 




















52

20

844

211

4

1
= – 













4816

124

4

1
= 









124

31
 

  OR 



























844

211

02

25

dc

ba
 









22

1125

a

ba
 a = 1, b = 3 









82

4425

c

dc
 c = 4, d = 12 

B = 








124

31
 

 

8. (a) AB = 








5

15
 

(b) A
–1

 X = B   AA
–1

 X = AB  X = AB  X  = 








5

15
  

 

9. (a) (i) AB = 








40

04
 (= 4I)  

(ii) A
–1

 = 











,

56

12

4

1

   

OR

  

4

1
, B

     

OR

   




















4

5

2

3
4

1

2

1

 

(b) METHOD 1 

 








y

x
 = A–1 C = 









17

5
 

 METHOD 2 

 By using AX = C  :   5x + y = 8, 6x + 2y = –4 





















17

5

y

x
 

10. (a) det A = 5(1) – 7(–2) = 19,        A
–1

 = 





























19

5

19

7
19

2

19

1

57

21

19

1
 

 OR    A–1 = 








 263.0368.0

105.00526.0
  

 (b) (i) XA + B = C   XA = C – Β   X = (C – Β)Α
–1

 

(ii) X = (C – Β)Α–1 =X = 












14

32
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11. (a) det A = 2 

A
-1 = 












































1
2

1

2
2

3

2

4
  

1

3

2

1
 

(b) X = A–1









 22

64
   X = 









14

510
 

12. (a) A
-1 = 





















3

5

3

7
3

1

3

2

 or 
























67.133.2

333.0667.0
or

57

12

3

1
 

(b) AX = C – B 

X = A
-1

 (C – B) 

D = C – B= 












1311

117
 

(a) X = 






 

42

31
 

13. 








65–

13
X + 









10

01
X = 









3–0

84

. 

Thus

  









75–

14
X = 









3–0

84
 

X =  








75–

14













3–0

84
= 









2820

5928

33

1

 

 

OR

   

AX + X = Β    (A+ I)X = Β    X = (A+ I)-1 Β  = 








2820

5928

33

1

 


33

28
,

33

20
,

33

59
,

33

28
dcba  

14. (a) A
–1 = 























968

212

323

 

  

(b) AB = 











































1029

435

123

571

856

767

, =






















15510

1221

8410

,  

 B = A–1 






















15510

1221

8410

,  = 














 

114

201

312
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THE LINEAR SYSTEM AX=B 

 

 

15. (a) (i) det A = 21-16=5 

(ii) A
–1

 = 












72

83

5

1
 

(b) Set up matrix equation 

























1

1

32

87

y

x
 

















 

1

11A
y

x
= 













72

83

5

1









1

1










5

5

5

1















1

1
 

x = –1, y = 1 

 

16. (a) det M =  4 

(b) M
1 = 



















































2

1

2

1
4

1

4

1

22

11

4

1
 

(c) X = M1 







































8

4

22

11

4

1

8

4
X  

X = 
2

3










 

(d)      2x + y = 4 

 2x  y = 8. 

  2,3  yx  

 

17. (a) METHOD 1 

 M = (M–1)–1 

 M = 








 51

02

10

1
 

 METHOD 2 

 

























10

01

21

05

dc

ba
 

 5a + b = 1, 2b = 0, 5c + d = 0, 2d = 1 

 M = 








 5.01.0

02.0
 

(b) METHOD 1 

 X = M–1
B 

 

























7

1

21

05

y

x
= 









15

5
 

 METHOD 2 

 

























 7

1

5.01.0

02.0

y

x

      

   0.2x = 1,     –0.1x + 0.5y = 7 

 

















15

5

y

x
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18. (a) A
–1

 = 










































































3

1
0

3

2
3

1
1

3

5
3

5
2

3

13

333.00667.0

333.0167.1

67.1233.4

 

(b) X = A
–1 B =  





















1

0

1

 (accept x = 1, y = 0, z = –1) 

 

19. (a) A
–1

 = 




















8.02.02.1

3.02.07.0

1.04.01.0

 

(b) the equations may be written as A

































3

2

1

z

y

x

 




































































6.1

6.0

2.1

3

2

1
1

A

z

y

x

 

x = 1.2, y = 0.6, z = 1.6 

 

 

 20. (a) A
1

 = 






















2.16.24.0

2.06.04.0

6.08.12.0

 

 (b) the equations may be written as A



































1

2

1

z

y

x

 





































1

2

1

A 1

z

y

x

 

x = 4, y = 1, z = 6 

 

 

21. (a) A
1 = 



















































1.6733.1667.0

2.3367.1333.0

0.3330.667333.0

or

3

5

3

4

3

2
3

7

3

5

3

1
3

1

3

2

3

1

 

(b) (i) X = A
1

B 

(ii) X = 
















3

2

5
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22. (a) M = 





































15

12

1

,

511

424

361

N  

(b) X = M
–1

N 



















2

0

5

X  

(c) x = 5, y = 0, z = 2 

 

23. (a) (i) a = 4 

(ii) b = 7 

  

(b) A



































12

10

7

z

y

x

 

(c) 




































12

10

7
1

A

z

y

x



















4

5

3

   (x = 3, y = 5, z = 4) 

 
 

B.    Paper 2 questions (LONG) 

 

24. (a) (i) A
-1

 = 

















0
2

1
2

1
0

                

  (ii)      A2 = 








40

04
 

(b) 
























34

62

0

2

04

40

q

p
 

p = 2, q = 3 

(c) A
-1

B = 

















0
2

1
2

1
0










30

22
= 














11
2

3
0

 

(d) X = A
-1

B 

X = 













11
2

3
0
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25. (a) M2 = 

















 12

2

12

2 aa
= 















522

2242

a

aa
 

(b) 2a – 2 = –4  a = –1 

 (then also a2 + 4 = 5) 

                      Note: You may solve a
2
 + 4 = 5 to give a = ±1,  

                                and then show that only a = –1 satisfies 2a – 2 = –4. 

(c) M = 












12

21
 

M
–1

 = – 












12

21

3

1
= 

















3
1

3
2

3
2

3
1

or  
12

21

3

1
 

The system may be written 

 





























3

3

12

21

y

x
 

 




























3

3

3
1

3
2

3
2

3
1

y

x













1

1
 

x = 1   y = –1 

 

26. (a) A
–1 = 























75.05.01

25.15.01

111

 

(b) (i) I – 
2

1
B = A

–1 
2

1
 B = A

–1
 – I B = –2(A

–1
 – I) 

(ii) B = 






















5.012

5.232

224

 

(iii) det B = 12 

(iv) det B ≠ 0 

(c) (i) X = B–1
C = 




























































3

4

1

3

1

33.1

1

333.0

 

(ii) 4x – 2y + 2z = 2 

 –2x + 3y – 2.5z = –1 

 –2x + y + 0.5z = 1 

 



       9 

27. (a) substituting (–4, 3) 

3 = a(–4)
2
 + b(–4) + c 

16a – 4b + c = 3 

(b) 36a + 6b + c = 3 

 4a – 2b + c = –1 

(c) (i) A = 







































1

3

3

;

124

1636

1416

B  

 (ii) A
–1 = 










































































2

3

10

1

5

3
8

1

40

3

5

1
16

1

80

1

20

1

5.11.06.0

125.0075.02.0

0625.00125.005.0

 

(iii) X = A–1
B = 





















3

5.0

25.0

 

f(x) = 0.25x2 – 0.5x – 3 

(d) f(x) = 0.25(x – 1)
2
 – 3.25  

 

 

 28. (a) q = 0 

(b) substitute (3, 18) 

m33 + n32 + p3 = 18  27m + 9n + 3p = 18 

(c) m + n + p = 0 

 m + n  p = 10 

(d) (i) 



















































 10

0

18

111

111

3927

p

n

m

 

(ii) 


















3

5

2

 

(e) f (x) = x(2x
2
  5x + 3) = x(x  1)(2x  3) 

r = 2  s = 3 

 


