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Solve the following equations. (1 − 8) 

 1. 0)32( =−xx  2. 0)53( =+ xx  

 3. 0)3)(3( =−+ xx  4. 0)2)(4( =+− xx  

 5. 0)72)(43( =−+ xx  6. 0)85)(94( =−+ xx  

 7. 0)8( 2 =+x  8. 0)25( 2 =−x  

 

 

 

 

 

Solve the following equations by the factor method. (9 − 27) 

 9. 0123 2 =− xx  10. xx 102 2 =  

 11. 027122 =++ xx  12. 036122 =++ xx  

 13. 040132 =+− xx  14. 090192 =+− xx  

 15. 0422 =−+ xx  16. 08452 =−+ xx  

 17. 09162 =−− xx  18. 075102 =−− xx  

 19. 010116 2 =−− xx  20. 0213712 2 =++ xx  

 21. 0103730 2 =+− xx  22. 0125424 2 =++ xx  

 23. 063270 2 =−+ xx  24. 0483 2 =−x  
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 25. 25)3( 2 =+x  26. 22063 xx =+  

 27. xx 23)10(3  

2 −=+  

 

 

 

 

Solve the following equations by the factor method. (28 − 36) 

 28. 081)32( 2 =−+x  29. 0)13(64 2 =−− x  

 30. 036)54(4 2 =−−x  31. 3)9)(7( =++ xx  

 32. 8)53)(73( =−− xx  33. 0)4(2)23( =−−− xxxx  

 34. )25(2)25(5 xxx −=−  35. 0)31)(32()13)(14( =−+−−+ xxxx  

 36. )38)(73()38( 2 +−=+ xxx  

 37. Solve the equation 0162 22 =−+− ppxx , where p is a constant. Express the answers in terms of p. 

 

 

 

 

 

 

 

Solve the following equations by the method of taking square roots. (Express the answers in surd form if 
necessary.) (38 − 41) 

 38. 81)5( 2 =−x  39. 036)7( 2 =−+x  

 40. 64)23( 2 =+x  41. 10)2(5 2 =−x  
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Solve the following equations by the quadratic formula. (Express the answers in surd form if necessary.) 
(42 − 45) 

 42. 060172 =++ xx  43. 049142 =+− xx  

 44. 01792 =++ xx  45. 01522 =+− xx  

 

 

 

 
Solve the following equations by the quadratic formula. (Express the answers in surd form if necessary.) 
(46 − 49) 

 46. 0432 2 =−+ xx  47. 0394 2 =++ xx  

 48. 0353 2 =−− xx  49. 01472 2
 =−−− xx  

 

 

 
Solve the following equations by the method of taking square roots. (Express the answers as surds in their 
simplest form.) (50 − 53) 

 50. 40)8( 2 =−x  51. 72)32( 2 =+x  

 52. 48)52(2 2 =−x  53. 108)34(6 2 =+x  

 

 

Solve the following equations. (Express the answers as surds in their simplest form.) (54 − 61) 

 54. 0638 2 =+− xx  55. xx 272 2 =−  

 56. 7105 2 += xx  57. xx 654 2 =−  

 58. xx
=

−
2

4 2
 59. 

4
1

52

2
=−

xx  

 60. xx
4
521 2 −=−  61. )2(

3
)1(2 xxx

−=
−  
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Solve the following equations. (Express the answers as surds in their simplest form or in the form of 
bia +  if necessary, where a and b are real numbers.) (62 − 67) 

 62. 0752 2 =++ xx  63. 0843 2 =++ xx  

 64. 085 2 =+x  65. 
45

1
3

2 xx
=+  

 66. )1(2
3

4
 +−=

+ xxx  67. 
2

)9)(7()3)(3( ++
=+−

xxxx  

 68. It is given that the equation 02 =++ qpxx , where p and q are real numbers. 

  (a) Consider expanding 
2)

2
( px + , prove that qppx −=+

4
)
2

(
2

2 . 

  (b) Prove that 
2

42
 qpp

x
−±−

= . 

  (c) Hence solve the following equations. (Express the answers as surds in their simplest form or in 
the form of bia +  if necessary, where a and b are real numbers.) 

   (i) 0842 =−+ xx  

   (ii) 0962 2 =+− xx  

 

 

 

 

 

 

 

 69. It is given that the price of a plate with the radius of r  cm is )934$( 2rr +− . Find the radius of the 

plate if the price is $44. 

 

 70. It is given that the cost of a wardrobe with the height of h  m is )200300500$( 2hh ++ . Find the height 

of the wardrobe which costs $2 500. 
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 71. It is given that 
2
)1(321 +

=++++
nnn! , where n is a positive integer. If 120321 =++++ n! , 

find the value of n. 

 

 

 72. In the figure, the area of rectangle ABCD is 2cm 130  . Find the value of x. 

  

A D

B C

x cm

(x − 3) cm

 
 

 
 73. If the sum of the square of y and the square of 5+y  is 97, find the values of y. 

 

 

 

 

 74. The product of two consecutive positive odd numbers is 323. 

  (a) If the smaller number is x, express the larger number in terms of x. 

  (b) Find the two numbers. 

 

 

 75. In the figure, ABCD and PQRS are squares, and the sum of their areas is 
2cm 250  . Find the area of 

PQRS. 

  

A D

B C

x cm

P (x + 4) cm

Q

S

R  
 

 

 76. The perimeter of a rectangle is 50 cm. 

  (a) If the length of the rectangle is ℓ  cm, express the width of the rectangle in terms of ℓ. 

  (b) If the area of the rectangle is 
2cm 154  , find the length and width of the rectangle. 
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 77. In the figure, ABCD is a trapezium, where ADCD ⊥ . If the area of ABCD is 
2cm 176  , find the length 

of AD. 

  

C B

D A

(x + 2) cm

(2x + 3) cm

(4x + 5) cm  
 

 

 
 78. In the figure, ABC is a right-angled triangle, where cm  xAB = , cm )12(  −= xBC  and 

cm )73(  −= xAC . Find the perimeter of ΔABC. 

  

A

C B(2x − 1) cm

(3x − 7) cm
x cm

 
 

 

 
 79. In a rectangular coordinate plane, the distance between the two points ) ,2(   kk −−  and ) ,32(  kk −    

is 13. Find the values of k. 

 

 

 

 80. In the figure, ABCD is a rectangle. P and Q are the points on AB and AD respectively, 
where cm  xAQAP == , cm 10  =BC  and cm 9  =CD . 

  

A Q D

B

P

C  

  (a) Express the area of the quadrilateral BCQP in terms of x. 

  (b) If the area of the quadrilateral BCQP is 
2cm 50  , find the values of x. 
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 81. In the figure, a solid consists of a right cylinder and a hemisphere with the radius of r  cm. The height 
of the solid is cm )32(  +r  and the total surface area is 

2cm 216  π . 

  
r cm

(2r + 3) cm

 

  (a) Find the value of r. 
  (b) Find the total volume of the solid. (Express the answer in terms of π.) 
 
 

 
 82. In the figure, a pole AB of 1.7 m long leans against a vertical wall OA. The foot of the pole B and the 

wall are 0.8 m apart. 

  O

A

0.8 m B

1.7 m

 
  (a) Find the length of OA. 
  (b) If the foot of the pole slides x  m away from the wall such that the top of the pole slides down by 

the same distance, find the value of x. 
 

 83. In the figure, a rectangular sitting room ABCD is 9 m long and 6 m wide. A rectangular carpet PQRS is 
placed in the middle of the sitting room such that it is surrounded by a path with a uniform width of x m. 

  

6 m

CD

BA

x m

x m

x m

x m

S R

P Q

9 m  
  (a) Express the area of the carpet in terms of x. 
  (b) If the area of the carpet is one third the area of the sitting room, find the length and width of the 

carpet. 
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 84. A square with sides of 3 cm each is cut from each corner of a rectangular cardboard with the length 
of x  cm and the width of (x  −  3) cm. Then the cardboard is folded up to form a box without a lid. 

  x cm

(x − 3) cm

3 cm

3 cm

 

  (a) Express the capacity of the box in terms of x. 

  (b) If the capacity of the box is 
3cm 375  , find the value of x. 

 

 

 85. Mandy is 35 years younger than her father and 28 years younger than her mother. 

  (a) If Mandy is currently x years old, express the ages of her father and mother in terms of x. 

  (b) After 5 years, the sum of the ages of Mandy’s father and mother is the square of Mandy’s age. 
What is the current age of Mandy? 

 

 

 86. The sum of the digits of a two-digit number is 6. Let x be the units digit. 

  (a) Express the tens digit in terms of x. 

  (b) Express the value of the number in terms of x. 

  (c) If the two-digit number is equal to three times the product of its tens and units digits, find the 
number. 

 

 

 

 

 

 

 87. Find the value of the discriminant of each of the following equations. 

  (a) 0572 =++ xx  (b) 0121222 =+− xx  

  (c) 754 2 −= xx  (d) xx 5153 2 =+  

  (e) xx 32 2 =  (f) 274 2 −=x  
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 88. Determine the nature of roots of each of the following equations. 

  (a) 0382 =−− xx  (b) 0934 2 =+− xx  

  (c) 016 2 =+x  (d) 01816 2 =+− xx  

  (e) xx 538 2 =−  (f) 45420 2 =− xx  
 
 

 89. Let k be a constant. Express the discriminant of each of the following equations in terms of k. 

  (a) 022 =++ kxx  (b) 082 2
 =++− kxx  

  (c) 0532 =+− xkx  (d) 0322 2 =−+ kxx  
 
 
 

 

 90. (a) Let k be a constant. Express the discriminant of the equation 04163 2 =−− kxx  in terms of k. 

  (b) If the equation has real roots, find the range of values of k. 
 
 

 91. (a) Let k be a constant. Express the discriminant of the quadratic equation 04122 =++ xkx  in terms 
of k. 

  (b) If the equation has two equal real roots, find the value of k. 
 
 

 92. (a) Let k be a constant. Express the discriminant of the quadratic equation 06245 2 =++ xkx  in 
terms of k. 

  (b) If the equation has no real roots, find the range of values of k. 
 
 

 93. If each of the following quadratic equations has two equal real roots and k is a constant, find the 
value of k. 

  (a) 01102 =+− xkx  

  (b) 0483 2 =++ kxx  
 
 

 94. If each of the following quadratic equations has two unequal real roots and k is a constant, find the 
range of values of k. 

  (a) 02 2 =−− kxx  

  (b) 0422 =+− xkx  
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 95. If each of the following quadratic equations has no real roots and k is a constant, find the range of 
values of k. 

  (a) 092 2 =+− kxx  

  (b) 0542 =−− xkx  

 
 

 96. If each of the following quadratic equations has a double real root and k is a constant, find the values 
of k. 

  (a) 0)2(62 2 =+−+ kxx  

  (b) 0363)3( 2 =+−− kxxk  

 
 

 97. If each of the following quadratic equations has two distinct real roots and k is a constant, find the 
range of values of k. 

  (a) 0)1(265 2 =−−− kxx  

  (b) 044)13( 2 =−+− xxk  

 
 

 98. If each of the following quadratic equations has two non-real roots and k is a constant, find the range 
of values of k. 

  (a) xxk 6)2(1 2 =+−  

  (b) kxxx +=+ 4)3(2  

 
 

 99. If each of the following quadratic equations has real roots and k is a constant, find the range of 
values of k. 

  (a) )4(2)12(3 2 kxx +=−  

  (b) 0)2(2)1( 2 =++−− kkxxk  

 
 
 

 

100. (a) If the quadratic equation 023 2 =+− kxkx  has a double real root and k is a constant, find the 
value of k. 

  (b) From the result of (a), solve the equation 023 2 =+− kxkx . 
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101. (a) If the quadratic equation 0)12()13(2 =−+−+ kxkkx  has two equal real roots and k is a constant, 

find the value of k. 

  (b) From the result of (a), solve the equation 0)12()13(2 =−+−+ kxkkx . 

 
102. (a) It is given that k is a non-zero constant. Express the discriminant of the quadratic equation 

02)2(2 =−−+ xkkx  in terms of k. 

  (b) Prove that the equation has real roots. 

 

103. It is given that 22 )4(52 xkx +−=  is an equation in x. Prove that the equation has no real roots for 

all real numbers k. 

 

 

 

 

 

 

Find a quadratic equation in x with each of the following sets of roots. (104 − 107) 

104. 2, 9  105. −5, 5 

106. 0 ,
3
1

 −  107. a double root 

4
3  

 

In each of the following, if α and β are the roots of the quadratic equation, find α  +  β and αβ. (108 − 111) 

108. 0422 =+− xx  109. 0732 =−+ xx  

110. 0953 2 =−− xx  111. 0324 2
 =++− xx  

 
 
 

 

112. Find a quadratic equation in x with roots 34 +  and 34 − . 
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113. Let m be a constant. If 
2
3

 is a root of the equation 0154 2 =+−mxx , 

  (a) find the other root. 
  (b) find the value of m. 
 
 

114. Let k be a constant. If the product of roots of the quadratic equation 0)12(52 =−−+ kxkx  is −3, find 

the value of k. 
 
 

115. If α and β are the roots of the equation 043 2 =−+ xx , find the value of each of the following. 
  (a) β+α 66  
  (b) )6)(6( βα  

 
 

116. If α and β are the roots of the equation 0542 2
 =−+− xx , find the value of each of the following. 

  (a) 
αβ
1  

  (b) 
β

+
α

11  

 
 

117. If α and β are the roots of the equation 0572 =−+ xx , find the value of each of the following. 

  (a) 22 β+α  

  (b) 33 β+α  

 
 

118. If α and β are the roots of the equation 0823 2 =+− xx , find the value of each of the following. 

  (a) )21)(21( β+α+  

  (b) )1)(1(
α

−β
β

−α  

 
 

119. If α and β are the roots of the equation 0728 2 =+− xx , find a quadratic equation in x with each of 
the following sets of roots. 

  (a) −3α, −3β 

  (b) 2 −  α, 2 −  β 
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120. If α and β are the roots of the equation xx 332 2 =+ , find a quadratic equation in x with each of the 
following sets of roots. 

  (a) 
βα
1 ,1

  

  (b) 
α
β

β
α

  ,  

 
 

121. If α and β are the roots of the equation 0627 2 =+− xx , find a quadratic equation in x with each of 
the following sets of roots. 

  (a) 12 ,12  −β−α  

  (b) 22
  , βα  

 
 

122. Let m be a constant. If a root of the equation 0)15(5 2 =++− mxmx  is the reciprocal of the other root, 

find the two roots. 
 
 

123. Let k be a constant. If a root of the equation 0282 =+− kxx  is 3 times the other root, find the value 
of k. 

 
 

124. Let k be a constant. If α and β are the roots of the equation 02423 2 =++ kxx  and 3:4: =βα , find 

the value of k. 
 
 
 

 

125. It is given that α and β are the roots of the equation 022 =−+ kxx , where 0>k . If 1322 =β+α , 

  (a) find the value of k. 

  (b) find a quadratic equation in x with roots 
3α  and 

3β . 

 
 

126. It is given that m is a constant and the sum of roots of the equation 02310 2 =++ mxx  is greater than 

the product of roots by 
10
7 . 

  (a) Find the value of m. 

  (b) From the result of (a), solve the equation 02310 2 =++ mxx . 
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127. If α and β are the roots of a quadratic equation, where 4=β+α  and 12=αβ , 

  (a) prove that the equation has no real roots. 

  (b) find the complex roots of the equation. (Express the answers as surds in their simplest form if 
necessary.) 

 

 

128. Let k be a constant. It is given that α and β are the roots of the equation 032 =+− kxx . 

  (a) Prove that 32 −α=α k . 

  (b) Express β+α k2
 in terms of k. 

 

 

129. It is given that m and n are distinct real numbers and 

!"

!
#
$

=−+

=−+

033

033
2

2

nn

mm
. 

  (a) Find the values of nm +  and mn. 

  (b) Find the value of 
22 nm + . 

  (c) Find a quadratic equation in x with roots 2
1
m

 and 2
1
n

. 

 

 

130. It is given that α and β are the roots of the equation 0134 2 =−− xx . 

  (a) Find the value of each of the following. 

   (i) 
2
β+α  

   (ii) 
4
αβ  

  (b) Let m be a constant. Find a quadratic equation in x with roots m−α
2

 and m−β
2

. 


