
 

 335 

©  2010 Chung Tai Educational Press.   All rights reserved. 

 

 

 

 1. Consider 

213
012
101

 − . 

  (a) Find 13M . 
  (b) Find 31A . 

  (c) Find 12A . 
 

 2. Consider 

799
188
309

. 

  (a) Find 23M . 
  (b) Find 32A . 

  (c) Find 21A . 

 

 3. Consider 

275
432

161

 

 

 

−

−

−

. 

  (a) Find 12M . 

  (b) Find 21A . 

  (c) Find 32A . 

 4. Find the value of 

121
102

654
 −  by the following methods. 

  (a) Expand along the 2nd column. 
  (b) Expand along the 2nd row. 

  

(*) Out syl after HKDSE 2022 
 
Properties of determinants:
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 5. Find the value of 

311
211
012

  −−  by the following methods. 

  (a) Expand along the 1st row. 
  (b) Expand along the 1st column. 
 

 6. Find the value of 
83
27

. 

 7. Find the value of 
43

21
 

 

−

−
. 

 8. Find the value of 
39
211   −−

. 

 

 

 9. Find the value of 

143
210
101

. 

 

 10. Find the value of 

212
241
321

 

 

 

−

−

−

. 

 

 11. Find the value of 

322
654
213

 

 

 

−

−

−

. 

  

 12. Find the value of 

129
318

274

 

  

−

−− . 
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 13. Find the value of 

305
241

102

 

 

−

−  by cofactor expansion. 

 

 14. Find the value of 

641
085
227

  

 

−−

−

 by cofactor expansion. 

 

 15. Find the value of 

304
1022
511
 

  

−

−−

 by cofactor expansion. 

 

 16. Find the value of 

312
754
312

  

 

−−

−

 by cofactor expansion. 

 

 17. Find the value of 

511
413
312

 −

 by cofactor expansion. 

 

 18. Find the value of 

362
125
427

 

 

 

−

−

−

 by cofactor expansion. 

  

19.Solve the equation 4
75
2
=

x
. 

 

 20. Solve the equation 2
65

3 
=

− x
. 

 

 21. Solve the equation 14
43
2

=
xx

. 

 

 22. Solve the equation 20
6
2

−=
x

xx
. 
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 23. Solve the equation 9
311
12
012

 

=

−

x . 

 

 24. Solve the equation 11
21
342
101

  =−−

xx
. 

 

 25. Solve the equation 7
211

50
12

 −=− x
x

. 

 

 26. Solve the equation 0
12
31

2
 =−

x
x
xx

. 

 

 27. Solve the equation 1
sin2
sinsin

−=
θ

θθ
, where °≤θ≤° 3600 . 

 
 

 

 

 28. Find the value of each of the following determinants. 

 (a) 
88
77

 (b) 
18126
567
963

 

  

 29. Find the value of each of the following determinants. 

 (a) 
819
101
819

 (b) 
rrr
qqq
ppp

21
21
21

−

−

−

 

  

Out Syl : Ex 12B (28-61)
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 30. Without evaluating the determinant, find the unknown in the following. 

  
x7
23

12
73
=  

 
 31. Without evaluating the determinant, find the unknown in the following. 

  
28

1
28

81   
 

 

x−
−=

−

−
 

 
 32. Without evaluating the determinant, find the unknown in the following. 

  
x7
46

78
64

 

 
−

−=  

 
 33. Without evaluating the determinant, find the unknown in the following. 

  
88
64

42
31

x=  

 34. Without evaluating the determinant, find the unknown in the following. 

  
391
241
111

961
441
121

x=  

 35. Without evaluating the determinant, find the unknown in the following. 

  
84
113
953

874
153
913

 

 

x
−

−

=  

 36. Without evaluating the determinant, find the unknown in the following. 

  
641

10
321

211
432

101

 

   

−

−=−− x  

  

 

Out Syl : Ex 12B (28-61)
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 37. Without evaluating the determinant, find the unknown in the following. 

  
135

33
242

2
334
244
532

y−=  

 

 38. Simplify 

241
210
213

 

 

−

−

, and evaluate the determinant by expanding it along the 1st column. 

 39. Simplify 

623
102
514   −−

, and evaluate the determinant by expanding it along the 2nd row. 

 

 40. Simplify 

231
214
562

  −− , and evaluate the determinant by expanding it along the 1st row. 

 

 41. Simplify 

359
5412
216

 

 

−

−

, and evaluate the determinant by expanding it along the 3rd column. 

 

 42. If 3=
sr
qp

, find the value of 
ssq
rrp

+

+
. 

 43. If 2=
sr
qp

, find the value of 
qqp
ssr
233
233

+

+
. 

 

 44. If 5=
zyx
rqp
cba

, find the value of 

rzbyax
rcqbpa

rqp

−−−

+++

333
222 . 

  

Out Syl : Ex 12B (28-61)
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 45. If 7=
zyx
rqp
cba

, find the value of 

qbyrczpax
qrp
bca

++++++

222
. 

 

 46. Prove that 1
1

1
1

+++=

+

+

+

cba
cba
cba
cba

. 

 

 47. Prove that ))()((
1
1
1

222222

24

24

24

zyxzxy
zz
yy
xx

−−−= . 

 

 48. Prove that ))()()((
1
1
1

3

3

3

zyxxzzyyx
zz
yy
xx

++−−−= . 

 

 49. Prove that )1()1(
1
1
1

35

3

25

37

+−= kkk
kk
kk
kk

. 

  

 50. Prove that 0
coscoscos
sinsinsin

222

222 =

zyx
zyx

xxx
. 

 

 51. Prove that 1
1sinsin

tancossincos
1cossinsin

22
 =

θθ

θθθθ−

θ+θθ

. 

  

52.(a) Prove that xyzzxyzxy
z

y
x

+++=

+

+

+

111
111
111

. 

  (b) Hence find the value of 

611
151
114

. 

Out Syl : Ex 12B (28-61)
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 53. (a) Prove that ))()((
1
1
1

accbba
abc
acb
bca

−−−= . 

  (b) Hence find the value of 

641
831
1221

. 

 

 54. Factorize 

yxxz
xzzy
zyyx

+
+
+

. 

  

 55. Factorize 

nnm
nmn
mnn

. 

  

 56. Factorize 

nmmn
nnmm
mnnm

+

+

+

. 

 57. (a) Prove that ))()()((
2

2

2

xzyzxyxzzyyx
xyzz
xzyy
yzxx

++−−−= . 

  (b) Hence find the value of 

296
344
612

. 

 

 58. (a) Factorize 

222

111

zyx
xyxzyz . 

  (b) Hence find the value of 

36201
25241
16301

. 

 
 

Out Syl : Ex 12B (28-61)
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 59. Given that 987654321          , , , , , , , ,          xxxxxxxxx  form a geometric sequence, find the value of 

987

654

321

xxx
xxx
xxx

. 

 
 60. Given that 987654321          , , , , , , , ,          xxxxxxxxx  form a geometric sequence, find the value of 

963

852

741

xxx
xxx
xxx

. 

 
 61. Given that !    , , ,    321 FFF  is the Fibonacci sequence (i.e. 121 == FF , 12 −− += nnn FFF , where 2>n ), 

find the value of 

191613

181512

171411

FFF
FFF
FFF

. 

 

 

 

 62. Solve the system of linear equations 

⎩
⎨
⎧

−=−

=+

123
42

yx
yx

 by Cramer’s rule. 

 63. Solve the system of linear equations 

⎩
⎨
⎧

=−

=−

534
153

yx
yx

 by Cramer’s rule. 

 64. Solve the system of linear equations 

⎩
⎨
⎧

−=−

=+−

532
1257 

yx
yx

 by Cramer’s rule. 

 65. Solve the system of linear equations 

⎩
⎨
⎧

=+−

−=−

2027
1952

 yx
yx

 by Cramer’s rule. 

 

 66. Solve the system of linear equations 

⎩
⎨
⎧

−=−

−=+

2427
4659  

yx
yx

 by Cramer’s rule. 

 

Out Syl : Ex 12B (28-61)
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 67. Solve the system of linear equations 

⎪
⎩

⎪
⎨

⎧

=+−

−=+−

−=+−

124
22
122

zyx
zyx
zyx

 by Cramer’s rule. 

  

 68. Solve the system of linear equations 

⎪
⎩

⎪
⎨

⎧

−=−+

−=−+

=+−

2
354
732

zyx
zyx
zyx

 by Cramer’s rule. 

 69. Solve the system of linear equations 

⎪
⎩

⎪
⎨

⎧

−=−−

=++−

=+−

4113
724

752

 

 

zyx
zyx
zyx

 by Cramer’s rule. 

  

 70. Solve the system of linear equations 

⎪
⎩

⎪
⎨

⎧

=++

=++−

=+−

16524
232
15432

 

zyx
zyx
zyx

 by Cramer’s rule. 

 71. Solve the system of linear equations 

⎪
⎩

⎪
⎨

⎧

=+−

−=−−−

−=++

8249
21894
85711

 

zyx
zyx
zyx

 by Cramer’s rule. 

  
 

 

 72. Determine whether the system of equations 

⎩
⎨
⎧

=−

=−

342
12

yx
yx

 has solutions. If it does, solve the system 

of equations. 

 73. Determine whether the system of equations 

⎩
⎨
⎧

=+

=+

593
23

yx
yx

 has solutions. If it does, solve the system 

of equations. 

   

 74. Determine whether the system of equations 

⎩
⎨
⎧

=+

−=−

42
234

yx
yx

 has solutions. If it does, solve the 

system of equations. 
 

 75. Determine whether the system of equations 

⎩
⎨
⎧

−=−

=+

2637
223

yx
yx

 has solutions. If it does, solve the 

system of equations. 
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76.  Determine whether the system of equations 

⎩
⎨
⎧

=−

=−

633
2
yx

yx
 has solutions. If it does, solve the system 

of equations. 
 

 77. Determine whether the system of equations 

⎩
⎨
⎧

=−−

−=+

32204
85

 yx
yx

 has solutions. If it does, solve the 

system of equations. 

 78. Determine whether the system of equations 

⎪
⎩

⎪
⎨

⎧

=+−

=+−

=+−

3444
3322

1

zyx
zyx

zyx
 has solutions. If it does, solve the 

system of equations. 

 79. Determine whether the system of equations 

⎪
⎩

⎪
⎨

⎧

=−+

=−+

=−+

7426
526
423

zyx
zyx
zyx

 has solutions. If it does, solve the 

system of equations. 
  

 80. Determine whether the system of equations 

⎪
⎩

⎪
⎨

⎧

=−+

−=−−

=+−

2
223

12

zyx
zyx
zyx

 has solutions. If it does, solve the 

system of equations. 

 81. Determine whether the system of equations 

⎪
⎩

⎪
⎨

⎧

=−−

−=++

=+−

464
342

2

zyx
zyx

zyx
 has solutions. If it does, solve the 

system of equations. 

 82. Determine whether the system of equations 

⎪
⎩

⎪
⎨

⎧

=+−

=++

−=−−

43
1453
2

zyx
zyx

zyx
 has solutions. If it does, solve the 

system of equations. 

 83. Determine whether the system of equations 

⎪
⎩

⎪
⎨

⎧

−=−−

−=−+

−=−+

1982
942

2

zyx
zyx

zyx
 has solutions. If it does, solve 

the system of equations. 

 84. Find the range of values of k such that the following system of equations has a unique solution. 

⎪
⎩

⎪
⎨

⎧

=+−

=+

=−

3
5
432

zyx
zky
yx

, where k is a real number. 
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 85. Find the range of values of k such that the following system of equations has a unique solution. 

⎪
⎩

⎪
⎨

⎧

−=++

=−−

=+−

3523
12
2

zyx
kzyx
zyx

, where k is a real number. 

 86. Consider the system of equations 

⎪
⎩

⎪
⎨

⎧

=+−

=++

=+−

432
1
2

(*)
zyx
zkyx
zyx

, where k is a real number. 

  (a) Find the value of k such that the system (*) has no unique solution. 
  (b) For the value of k obtained in (a), determine whether the system (*) has solutions. 
 

 87. Consider the system of equations 

⎪
⎩

⎪
⎨

⎧

=+−

=−

=+

3
2
1

(*)
zyx

kzy
zx

, where k is a real number. 

  (a) Find the value of k such that the system (*) has no unique solution. 
  (b) For the value of k obtained in (a), determine whether the system (*) has solutions. 

 88. Consider the system of equations 

⎪⎩

⎪
⎨

⎧

=+++
=+++

=+

1)(
1)(

1
(*)

bzbyxca
azycbax

byax
, prove that (*) has a unique solution 

when all a, b and c are not equal to zero. 

   

 89. If the system of equations 

⎪
⎩

⎪
⎨

⎧

=++

=−+

=−+

2622

8
2

pzyx

pzyx
pzyx

.has solutions, where p is a non-zero real number, 

find the value of p and solve the system of equations. 
 

 90. (a) Solve the equation 0
11
11
11
=

x
x

x
. 

  (b) Consider the system of equations 

⎪
⎩

⎪
⎨

⎧

=++

=++

=++

2

1
(*)

kkzyx

kzkyx
zykx

, where k is a real number. 

   (i) Find the range of values of k such that (*) has a unique solution. 

   (ii) Suppose that 2−=k . Solve (*). 
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 91. Consider the system of equations 

⎪
⎩

⎪
⎨

⎧

=−++

=+−+

=++−

2)1(

)1(
1)1(

(*)

kzkyx

kzykx
zyxk

, where k is a real number. 

  (a) Find the range of values of k such that (*) has a unique solution. 

  (b) Solve (*) when it has a unique solution. 

  (c) Suppose that 2=k . Solve (*). 
 

 92. Consider the system of equations 

⎪
⎩

⎪
⎨

⎧

=−−+

−=++−

=+−

kzykxk

kzkyx
zykx

)2(

02
(*)

2

 , where k is a real number. 

  (a) Find the range of values of k such that (*) has a unique solution. 
  (b) Suppose that 1=k . Solve (*). 

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

⎪
⎩

⎪
⎨

⎧

=−−

−=++−

=+−

1
1

02
 

zyx
zyx
zyx

. Find the least value of 
222 32 zyx ++  and the 

corresponding values of x, y, z. 

  

 93. (a) Prove that if the system of equations 

⎪
⎩

⎪
⎨

⎧

=++

=++

=++

0
0
0

(*)
ihygx
feydx
cbyax

 is consistent, then 0==Δ

ifc
heb
gda

. 

  (b) If 0=Δ , is the system (*) consistent for sure? 

  

 

 94. (a) Consider the system of equations 

⎩
⎨
⎧

=++

=++

0
0

fzeydx
czbyax

, where 0≠− bdae .  

Prove that 

de
ab

fd
ca

ef
bc

zyx :::: = . 

  (b) Hence solve the system of equations 

⎪
⎩

⎪
⎨

⎧

−=−−

=−−

=+−

1283

042
02

333 zyx

zyx
zyx

. 

  


