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 1. It is given that ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

52
873

x
A  and ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

−
=

5122
7
x

yz
B . If BA = , find the values of x, y and z. 

 2. Evaluate each of the following expressions. 

  (a) 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−−
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

0
1

2

1
2
3

2   

  (b) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

− 201
120

2
252

231
3

 

 

 

 
 3. Evaluate each of the following expressions. 

  (a) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−−
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

−

−

32
12

2
31
27

  

 

 

 

  (b) 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

−
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

− 5
2
3

2
2

1
2

5
  

 

 4. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

32
21

A ,  ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
=

11
12

 

B  and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−

−
=

41
22

 

 

C . 

  (a) Find BA + . 
  (b) Find CBA +−2 . 

 5. Let 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−=

10
11

02
 P , 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

=

12
23
10

 

Q  and 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

=

52
02
01

 

R . 

  (a) Find RQP 23 −+ . 

  (b) Find RQPRRQP 4322 −++−+− . 
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6.Evaluate 

⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜

⎝

⎛

−

−+
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−−
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

2
1
4
1 2

1

11
0

002
4

151827
033
906

3
1

201
010
121

 

 . 

  

7.Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=
2
1

A  and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=
3
2

B . Find the matrix C such that BCA =− . 

 

8.Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=

32
11  

P  and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
=

21
10

 

Q . Find the matrix R such that QRP 2=− . 

 
 

9.It is given that ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

−

+
=

y
xA

1
41

 

2
 and ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

−
=

x
x

B
21
42

 

. If  BA = , find the values of x and y. 

  

10. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

−
+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

11
23

11
21

  dc
ba

. Find the values of a, b, c and d. 

  

 11. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

93
5

22
41

1
1 y

yy
x

. Find the values of x and y. 

 
 

 12. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

−
+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −

yy
y

xx
x

44
12

12
01

32
1  

 

 
. Find the values of x and y. 

  

 13. Evaluate 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

θ−

θθ
+⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

θ

θ−θ
π 0)sin(

seccos
0cos

tansin

2
3

2222
 . 

  

 14. For nm×  matrices A, B and scalar λ, show that BABA λ±λ=±λ )( . 

 
 15. For nm×  matrix A and scalars λ, µ, show that AAA µ±λ=µ±λ )( . 
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 16. Let A and B be 22× matrices. If ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=+

54
33

BA  and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−

−
=−

12
11

 

 
BA , find A and B. 

  

 17. Let P and Q be 32×  matrices. If ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=+

150
421

2QP  and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−

−
=−

110
111

 

 
QP , find P and Q. 

  
 

 

 

 18. Let ( )62=A  and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=
1
3

B . Find the following products of matrices. 

  (a) AB 
  (b) BA 

 19. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

01
21

A  and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

21
10

B . Find the following products of matrices. 

  (a) AB 
  (b) BA 

 20. Evaluate 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
40
31
30

310
121

 

. 

  

 21. Evaluate 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

−

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

103
411
120

130
201
311

 

 

 . 

 

 22. Evaluate ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛ −

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −

2
1

32
10
11

311
142

 

 
. 

 23. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

y
x

8
211

02
01
14

201
02

. Find the values of x and y. 
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 24. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=

xy
yx

P
 

 and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=

mn
nm

Q
 

. Prove that QPPQ = . 

  
 

 

 25. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=

32
11  

A  and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

11
10

B . 

  (a) Find A  +  2B. 

  (b) If  ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+

y
x

BA
4

1
)2( , find the values of x and y. 

 26. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

+
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

24
2

22
12

1
63

xx
yy

xx
. Find the values of x and y. 

 

 27. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−

−
=

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

− yzy
x

x
2

84

1
50
23

112
121

 

. Find the values of x, y and z. 

 28. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

zy
x

A
0

 and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

52
8

4
8

A . 

  (a) Find the value of x. 

  (b) Prove that 132 =+ zy . Also, if  8=+ zy , find A. 

 29. (a) Prove that ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

++

+−+
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛ −
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −

)(cos)(sin
)(sin)(cos

cossin
sincos

cossin
sincos

  

     

yxyx
yxyx

yy
yy

xx
xx

. 

  (b) Hence find ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

°°

°−°
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

°°

°−°

45cos45sin
45sin45cos

45cos45sin
45sin45cos   

. 

 

 

 30. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
=

01
1

 

x
A , ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
=

x
y

B
1
4

 and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
=

zy
C

 

157
. If  CAB = , find C. 

 31. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=

10
312  

x
A , 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

=

31
0
01

yB , ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=

32
11  

C  and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

zy
D

4
2421

. If  DABC = , find D. 
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 32. Find each of the following products of matrices. 

  (a) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

31
72

10
01

 

 

  (b) 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−− 100
010
001

213
241
102

  

 

 
 33. Find each of the following products of matrices. 

  (a) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

10
01

109
87

 

  (b) 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−−
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

2511
981

427

100
010
001

   

 
 34. In each of the following, find the product of matrices. Hence show that the two matrices are 

the inverses of each other. 

  (a) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−

−
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

134
31

14
313

 

 

 

  (b) 

⎟⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜

⎝

⎛

−−

−−

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

−

5
7
5
1
5
3

23

00

11

050
123
112

  

 

  
 

 

 

 35. (a) Find ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−

−
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

73
94

43
97

 

 

. 

  (b) Hence find 

1

43
97 −

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
 and 

1

73
94

 

 
−

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−

−
. 
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 36. (a) Find 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

−

−

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

210
111
011

011
122
123

 

 

 

. 

  (b) Hence find 

1

011
122
123 −

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
 and 

1

210
111
011

 

 

 
−

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

−

−

. 

 37. Find 

3

23
01

 
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
. 

  

 38. Find 

4

03
14  

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
. 

 

 

 39. (a) Prove that ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
−

k
k

 1
10

01
1 1

. 

  (b) Hence find 

1

01
18 −

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
. 

 

 40. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
=

21
12

 

A . 

  (a) Find 

2A . 

  (b) Hence find 

1−A . 

  (c) Find 21)( −A . 
 

 41. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

y
x

A
1
1

. If  ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

50
052A , find the values of x and y. 

 

 42. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

11
4 x

A  and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−

−
=

y
B

1
31

 

 

. 

  (a) Find AB. 

  (b) If B is the inverse of A, find the values of x and y. 
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 43. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
=

14
3

 

x
A  and ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

−
=

34
1

 

y
B . 

  (a) Find AB. 

  (b) If B is the inverse of A, find the values of x and y. 

 44. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
=

13
25

 

A . Find the values of p and q such that 0=++ qIpAA2 . 

 

 45. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
=

m
m

A
 0
0

, where 0≠m . 

  (a) Prove that 0=− ImA 22 . 

  (b) Hence prove that ImAmIAAA )4()4(44 2223 −+−=−−+ . 

  (c) If 0=−−+ IAAA 4423 , find A. 
 

 46. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

30
21

A . 

  (a) Prove that 0=+− IAA 342 . 

  (b) Find 

1−A . 
 

 47. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

35
32

A . Find 

1−A . 

 48. Prove, by mathematical induction, that for all positive integers n, ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
n

nn

b
a

b
a

0
0

0
0

. 

 
 

 49. Prove, by mathematical induction, that for all positive integers n, 

⎟⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜

⎝

⎛

=
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−−−

−−−

−−−

111

111

111

333
333
333

111
111
111

nnn

nnn

nnnn

. 

 50. (a) Prove, by mathematical induction, that for all positive integers n, 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

θθ−

θθ
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

θθ−

θθ

nn
nnn

cossin
sincos

cossin
sincos

  

. 

  (b) Find 

010 2

2
3

2
1

2
1 

2
3

⎟⎟
⎟

⎠

⎞

⎜⎜
⎜

⎝

⎛

−
. 

  

 51. Let A be a square matrix such that 0=−− IAA 22 . Prove that A is a non-singular matrix. 
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 52. Let 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

=

31
10
21

A . Find 
TAA  and AAT . 

 53. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=

121
112  

A . Find 

TAA  and AAT . 

 54. Let 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

=

7
2
1

A . Find 

TAA  and AAT . 

 55. Let ( )312  −=A . Find 

TAA  and AAT . 

  

 56. It is given that  A, B, C and D are square matrices, where 

2DCABT = , 3=A , 6=C  and 

12=D . Find the value of B . 

 57. It is given that A, B, C and D are square matrices, where 

TDCAB 31 =− , 48=A , 2=B  and 

3=D . Find the value of C . 

 

 58. It is given that P, Q and R are square matrices of order 2, where RQP T =2 , IPQ 2=  and 

4=Q . Find the values of P  and R . 

 

 59. It is given that P, Q and R are square matrices of order 2, where R is invertible, 
TPQRP =2 , 

IQP 31 =−
 and 15=Q . Find the values of P  and 

1−R . 

  
 60. Find the value of the determinant of each of the following matrices. 

 (a) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

84
21

A  (b) 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

=

013
100
221

 

B  

 
 61. Find the adjoint matrix of each of the following matrices. 

 (a) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
=

41
32

 

A  (b) 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−=

410
321
101

 A  
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 62. Find the adjoint matrix of each of the following matrices. 

 (a) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−

−
=

31
25
 

 

A  (b) 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−=

120
111
321

 A  

 63. Find the inverse of ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

35
47

B . 

 64. Find the inverse of ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

18
19

B . 

 65. Find the inverse of ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=

74
32  

B . 

 

 66. Find the inverse of ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

θθ

θ−θ
=

sincos
cossin  

B . 

 67. Find the inverse of 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

=

232
121
001

B . 

  

 68. Find the inverse of 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

=

355
122
101

B . 

 69. Find the inverse of 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛ −

=

204
321
112  

B . 

  

 70. Find the inverse of 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛ −

=

124
312
413  

B . 

  

 71. Find the inverse of 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

−

=

113
124
252

 

 

B . 

  
 

 

 72. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

220
101

P  and 
TPPQ = . Find 

1−Q . 
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 73. Let 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−=

410
011
020

 A  and AAB T= . Find 

1−B . 

 

 74. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−

−
=

52
42

 

 

A . Find 

121 )(2 −− + AA . 

 75. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

y
x

A
2
2

 and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

32
12

B . 

  (a) If BA detdet = , express y in terms of x. 

  (b) If PAP = , find A for each of the following conditions. 

   (i) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛−
=

1
1 

P  (ii) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=
1
2

P  

   

 76. If the value of the determinant of 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

−

10
211

123
 

 

x
x  is 8, find the values of x. 

 77. It is given that ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

43
6 a

A  and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

63
1 b

B , where A and B are singular matrices. 

  (a) Find the values of a and b. 

  (b) Find 

1)( −− BA . 
 

 78. It is given that ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

dc
ba

A , where ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛−
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

− 3
1

1
2  

 

A  and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

5
24

3
1

A . 

  (a) Find the values of a, b, c and d. 

  (b) Find 

1−A . 

  

 79. Let ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
+

=
24

46
aa

A . 

  (a) If A is a singular matrix, find the value of a. 

  (b) Is 

2A  invertible? 
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 80. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−−

−
=

2
35

 

 

aa
A . 

  (a) If A is a singular matrix, find the value of a. 

  (b) Is 

2A  invertible? 

  

 81. If  ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

46
69TAA  and the dimensions of A are 12× , find A. 

 82. If  ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−

−
=

14
416

 

 TAA  and the dimensions of A are 12× , find A. 

 83. Let A and B be two non-singular square matrices of order n. If  

1−= AAT , prove that 
TT AABABA 11)( −− = . 

 
 

 
 84. Let A and B be two non-singular square matrices of order n. 

  (a) Prove that BAA 1−
 is a non-singular matrix. 

  (b) Simplify  
11 )( −− BAA . 

  
 
 85. Let A and B be two non-singular square matrices of order n. 

  (a) Prove that BAAT  is a non-singular matrix. 

  (b) Simplify 

TT BAA )( . 

 86. If  1x , 2x , 3x , 4x , 5x , 6x , 7x , 8x , 9x  form an arithmetic sequence, prove that 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

987

654

321

xxx
xxx
xxx

 is 

not invertible. 
 

 87. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

01
22

A  and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=

10
22  

B . 

  (a) Find BAA 1− . 

  (b) It is given that for all positive integers n, ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
n

nn

q
p

q
p

0
0

0
0

, where p and q are real 

numbers. Find 

010 2  B . 

(*)
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 88. Let ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

k
k

A
1
1

 and ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

θθ

θ−θ
=

cossin
sincos  

B . 

  (a) Find 
1−B . 

  (b) Prove that ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

θ−θ

θθ+
=−

2sin2cos
2cos2sin1

k
k

ABB . 

  (c) If  2=k , find the values of θ, x and y such that ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=−

y
x

ABB
0
01 , where 0 <  θ  <  

2
π . 

  (d) It is given that for all positive integers n, ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
n

nn

q
p

q
p

0
0

0
0

, where p and q are real 

number. According to the values obtained in (c), find A9. 

  

 

 
 

 

 

 89. Solve the system 

⎩
⎨
⎧

=−

=−

356
2
yx

yx
 by inverse matrix. 

  
 

 90. Solve the system 

⎩
⎨
⎧

=−

=−

53
123

yx
yx

 by inverse matrix. 

 91. Solve the system 

⎩
⎨
⎧

=−

=+

743
12

yx
yx

 by inverse matrix. 

  

 92. Solve the system 

⎩
⎨
⎧

−=−

=+

324
43

yx
yx

 by inverse matrix. 

  

 93. Solve the system 

⎪
⎩

⎪
⎨

⎧

−=−

=+−

=−+

43
22
52

yx
zyx
zyx

 by inverse matrix. 
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   94. Solve the system 

⎪
⎩

⎪
⎨

⎧

=−−

−=−−

=++

122
23
522

zyx
zyx
zyx

 by inverse matrix. 

  

  95. Solve the system 

⎪
⎩

⎪
⎨

⎧

−=+−

−=+−

−=−−

32
1323
122

zyx
zyx
zyx

 by inverse matrix. 

   

    96. Solve the system 

⎪
⎩

⎪
⎨

⎧

=+−

=+−

−=−−

3592
2362
1234

zyx
zyx
zyx

 by inverse matrix. 

  

    97. Solve the system 

⎪
⎩

⎪
⎨

⎧

=+

=−+−

=+−

53
1
22

 

zx
zyx
zyx

 by Gaussian elimination. 

  

  98. Solve the system 

⎪
⎩

⎪
⎨

⎧

−=−+

−=−+

−=+−

1
3432
2523

zyx
zyx
zyx

 by Gaussian elimination. 

  

  99. Solve the system 

⎪
⎩

⎪
⎨

⎧

−=−−

=++

=+−

353
542
1234

zyx
zyx
zyx

 by Gaussian elimination. 

  
 

100. Solve the system 

⎪
⎩

⎪
⎨

⎧

=++

=−+

−=−+

134
9252
6522

zyx
zyx
zyx

 by Gauss-Jordan elimination. 

  
 

101. Solve the system 

⎪
⎩

⎪
⎨

⎧

=+−

=+−

=+

10223
62

3

zyx
zyx

yx
 by Gauss-Jordan elimination. 

102. Solve the system 

⎪
⎩

⎪
⎨

⎧

−=−−

=++

−=++

552
8324
2245

zyx
zyx
zyx

 by Gauss-Jordan elimination. 
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103. Solve the system 

⎪⎩

⎪
⎨

⎧

=+−
=+−

=+−

9423
532

2

zyx
zyx

zyx
. 

 

104. Solve the system 

⎪⎩

⎪
⎨

⎧

=++
=+
=+

22
1
1

zyx
zy
zx

. 

 

105. Solve the system 

⎪⎩

⎪
⎨

⎧

=+
=−+
=−+

23
352
12

yx
zyx
zyx

. 

 
 

 

106. If the system 

⎪
⎩

⎪
⎨

⎧

=+−

−=−−

=+−

hzyx
zyx
zyx

23
12
145

 has infinitely many solutions, find the value of h. 

 

107. If the system 

⎪
⎩

⎪
⎨

⎧

=++

=+−

=+−

3
2

232

kzyx
hzyx

zyx
 has infinitely many solutions, find the values of h and k. 

 
108. Find the values of k such that the following homogeneous linear system has non-trivial solutions. 

  
⎪
⎩

⎪
⎨

⎧

=++

=−+

=−+

05)4(
034
06

zxk
zyx
kzyx

 

 
109. Find the values of k such that the following homogeneous linear system has non-trivial solutions. 

  
⎪
⎩

⎪
⎨

⎧

=−+

=++

=−++−

027
043

06)2( 

zyx
zykx

zykx
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110. (a) Prove that ))()((
111

222

cacbbacba
cba

−−−= . 

  (b) Consider the following linear systems (where a, b, c and k are real numbers): 

   
⎪
⎩

⎪
⎨

⎧

=++

=++

=++

0
0

0
(*)

222

zyx
czbyax

zcybxa
 and 

⎪
⎩

⎪
⎨

⎧

=++

=++

=++

1
(**)

2222

zyx
kczbyax
kzcybxa

 

   (i) Find the conditions of a, b and c such that (*) has non-trivial solutions. 
   (ii) Find the conditions of a, b and c such that (**) has a unique solution. 
 

111. Consider the linear system 

⎪
⎩

⎪
⎨

⎧

=+−

=+−

=+−

qpzyx
zyx
zyx

1352
22

(*) , where p and q are real numbers. 

  (a) If (*) has infinitely many solutions, find the values of p and q. 

  (b) According to the values of p and q obtained in (a), find the solutions of (*). 
 
 
 

112. Consider the homogeneous linear system 

⎪
⎩

⎪
⎨

⎧

=++−

=−+

=−−+

022
043

0)1(2
(*)

 zyx
zyax

zyax
, where a is a real number. 

  (a) Find the values of a such that (*) has non-trivial solutions. 

  (b) According to the values of a obtained in (a), find the solutions of (*). 
  

113. Consider the homogeneous linear system 

⎪
⎩

⎪
⎨

⎧

=+

=++

=+−

0
057

0
(*)

yx
kzyx
zykx

, where k is a real number. 

  (a) Find the values of k such that (*) has non-trivial solutions. 
  (b) According to the values of k obtained in (a), find the solutions of (*). 
 

 

 

 

(*)
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114. Consider the linear system 

⎪
⎩

⎪
⎨

⎧

=+−

=+−

=++

kzzyx
kyzyx
kxzyx

43
2

32
(*) , where k is an integer. 

  (a) Rewrite (*) as a homogeneous linear system (**). 

  (b) Find the value of k such that (**) has non-trivial solutions. Then solve (**) for the value 
of k obtained. 

 

115. Consider the linear system 

⎪
⎩

⎪
⎨

⎧

=++−

=−−

=+

12
02(*)

 zayx
zyx
bazx

, where a and b are real numbers. 

  (a) Find the range of values of a such that (*) has a unique solution. Solve (*) when it has a 
unique solution. 

  (b) Let 1−=a . Find the value of b such that (*) has solutions. Solve (*) for the value of b obtained . 

  (c) Suppose that (x, y, z) satisfies 

⎪
⎩

⎪
⎨

⎧

=++−

=−−

=+

12
02

1

 zyx
zyx

zx
. Find the least value of zyx +−2  and the 

corresponding values of x, y, z. 
 
 
116. Consider the following linear systems  (where a, b and c are distinct real numbers and 

0≠++ acbcab ): 

  

⎪
⎪
⎩

⎪⎪
⎨

⎧

=++

=++

=++

0

0

0

(*)
32

32

32

zcycx

zbybx

zayax

 and 

⎪
⎪
⎩

⎪⎪
⎨

⎧

++=++

++=++

++=++

3232

3232

3232

1

1

1

(**)

cczcycx

bbzbybx

aazayax

 

  (a) Prove that (*) has no non-trivial solutions. 

  (b) Find the solution of (**). 

  

(*)


