
1. (−3𝑎𝑏−1)−2

𝑎−2𝑏
 

 
=

(−3)−2𝑎−2𝑏2

𝑎−2𝑏
 

 
=

𝑎−2𝑏2

9𝑎−2𝑏
 

 
=

𝑏

9
 

  
  
2.(a) 𝑎𝑏 + 𝑐𝑑 − 𝑎𝑑 − 𝑏𝑐 
 = 𝑎(𝑏 − 𝑑) + 𝑐(𝑑 − 𝑏) 
 = (𝑎 − 𝑐)(𝑏 − 𝑑) 
  
2.(b) 144𝑥2 − 36 
 = 36(2𝑥 + 1)(2𝑥 − 1) 
  
  
3.(a) 5(𝑝 − 2𝑞) − 4  = 7𝑝 − 𝑞 
 5𝑝 − 10𝑞 − 4  = 7𝑝 − 𝑞 
  −9𝑞 − 4 = 2𝑝  
   𝑝 = −

9

2
𝑞 − 2 

  
3.(b) The decrease in value of 𝑝  
 = 18 
  
  
4.(a) The marked price 
 = 1120 ÷ (1 − 30%) 
 = $1 600 
  
4.(b) The profit percent 
 

=
1 600 − 340 − 1 120

1 120
× 100% 

 = 12.5% 
  
  
5.(a)  𝑥 − 8 <

3−𝑥

2
 

 2𝑥 − 16 < 3 − 𝑥 
  𝑥 <

19

3
 

 or 
 5𝑥 − 2  ≤ 4 − 𝑥 
  𝑥 ≤ 1  
  
 ∴ 𝑥 <

19

3
 

  
5.(b) 6 
  
  

  



Answers/ P.2 

6. Let   𝑎 and   𝑏 be the number of avocados owned by Amy and Ben respectively. 
 

{
𝑎 + 5 = 3𝑏

𝑎 − 10 =
1

2
(𝑏 + 10)

   

 
3𝑏 − 5 − 10 =

1

2
(𝑏 + 10) 

 ∴ 𝑎 = 19 , 𝑏 = 8 
 ∴ The required number is 19 + 8 = 27. 
  
  
7.(a) The least possible weight 
 

= 80 −
5

2
 

 = 77.5 g 
  
7.(b) The least possible total weight 
 = 77.5 × 150 
 = 11 625 g 
 = 11.625 kg 
 > 11.55 kg 
 = the upper limit of 11.5 kg cor. to the nearest 0.1 kg 
 The claim is disagreed. 
  
  
8.(a) In ∆𝐴𝐷𝐸 & ∆𝐵𝐶𝐸, 
 ∠𝐴𝐷𝐸 = ∠𝐵𝐶𝐸 (given) 
 ∠𝐴𝐸𝐷 = ∠𝐵𝐸𝐶 (vert. opp. ∠s) 
 ∆𝐴𝐷𝐸 ~∆𝐵𝐶𝐸  (AA)  
  
8.(b) ∠𝐴𝐷𝐸 = ∠𝐵𝐶𝐸 (given) 
  = 46° 
 ∠𝐸𝐷𝐵 = 102° − 46° 
  = 56° 
 In ∆𝐸𝐷𝐵, 
 ∠𝐸𝐵𝐷 = 180° − 85° − 56° (∠ sum of ∆) 
  = 39° 
  
 In ∆𝐵𝐶𝐸, 
 ∠𝐶𝐵𝐸 = 85° − 46° (ext. ∠ of ∆) 
  = 39° 
  
 ∆𝐴𝐷𝐸 ~∆𝐵𝐶𝐸  (proved) 
 ∠𝐵𝐴𝐷 = ∠𝐸𝐵𝐶 (corr. ∠s, ~∆s) 
  = 39° 
  = ∠𝐴𝐵𝐷 
 𝐴𝐷 = 𝐵𝐷  (sides opp. equal ∠s) 
 ∆𝐴𝐷𝐵 is an isos. ∆. 

  



Answers/ P.3 

9.(a) 90−𝑥

360
× 12 000 = 500 

  𝑥 = 75 
  
9.(b) 12 000 ×

75

360
+ 𝑛  = 2 × 12 000 (1 −

90+150+75

360
) 

    𝑛 = 500 
  
 The required probability 
 

=
12 000 ×

150
360

12 000 + 500
 

 
=

2

5
 

  
  
10. 𝑎 : 𝑏 : 𝑐 = 3 : 05  

𝑎 : 𝑏 : 𝑐 = 0 : 02 : 7 
𝑎 : 𝑏 : 𝑐 = 6 : 10 : 35 

  
 Let 𝑎 = 6𝑘, 𝑏 = 10𝑘 & 𝑐 = 35𝑘; where 𝑘 ≠ 0 
 𝑎 + 2𝑐

3𝑏 + 5𝑐
 

 
=

6𝑘 + 2 × 35𝑘

3 × 10𝑘 + 5 × 35𝑘
 

 
=

76

205
 

  
  
11. 2𝜋(𝑥 + 3)(25 − 3𝑥) + 2𝜋(𝑥 + 3)2 = 64𝜋 
  (𝑥 + 3)(25 − 3𝑥) + (𝑥 + 3)2 = 32 
   −2𝑥2 + 22𝑥 + 52 = 0 
 𝑥 = −2 or 13 (rejected) 
 𝑥 = −2 
  
  
12.(a) Let 𝑓(𝑥) = (3𝑥 + 𝑘)(2𝑥2 + 𝑥 − 1) + 𝑚𝑥 + 𝑛 
  𝑓 (

1

2
) = 1 

  
𝑚

2
+ 𝑛 = 1 … (1) 

  𝑓(−1) = 7 
 −𝑚 + 𝑛 = 7 … (2) 
 𝑚 = −4 , 𝑛 = 3 
 ∴ 𝑔(𝑥) = −4𝑥 + 3 
  
12.(b) (3𝑥 + 𝑘)(2𝑥2 + 𝑥 − 1) − 4𝑥 + 3 = 1 
 (3𝑥 + 𝑘)(2𝑥 − 1)(𝑥 + 1) − 2(2𝑥 − 1) = 0 
  (2𝑥 − 1)[(3𝑥 + 𝑘)(𝑥 + 1) − 2] = 0 
 (2𝑥 − 1)[3𝑥2 + (3 + 𝑘)𝑥 + 𝑘 − 2] = 0 
 𝑥 =

1

2
  

  
 The discriminant of 3𝑥2 + (3 + 𝑘)𝑥 + 𝑘 − 2 = 0 
 ∆ = (3 + 𝑘)2 − 4(3)(𝑘 − 2) 
  = 𝑘2 − 6𝑘 + 33 
  = (𝑘 − 3)2 + 24 
  > 0 for all values of 𝑘 
 The roots of the equation 3𝑥2 + (3 + 𝑘)𝑥 + 𝑘 − 2 = 0 are real. ∴ The claim is agreed. 



Answers/ P.4 

 
13.(a) 2𝜋𝑟 = 2𝜋(120) ×

216°

360°
 

 𝑟 = 72 
 ℎ = √1202 − 𝑟2 
  = √1202 − 722 
  = 96 
  
(b)(i) volume of water in the container

Capacity of the container
 = (25%)

3

2 =
1

8
 

  
 The volume of the water in the container 
 

=
1

8
×

1

3
𝜋(72)2(96) 

 = 20 736𝜋 cm3 
  
 Radius of water surface

Base radius of container
=

Depth of water

Height of container
 

 = √25% 
 

=
1

2
 

 Radius of water surface 
 = 0.5 × 72 
 = 36 
  
 Depth of water 
 = 0.5 × 96 
 = 48 
  
 Required volume 
 =

1

3
𝜋(36)2(48)  

 = 20 736𝜋 cm3 
  
(b)(ii) The area of the inner curved surface of the container which is not wet 
 

= (1 − 25%) × 𝜋(120)2 ×
216°

360°
 

 ≈ 20357.5204 cm2 
 ≈ 2.03575204 m2 
 > 2 m2 
 ∴ The claim is agreed. 
  
  

 
  



Answers/ P.5 

14.(a) 𝑎 = 0 
 (30 + 𝑑) − (10 + 0) = 24 
   𝑑 = 4 
  
 (20 + 𝑐) − (10 + 𝑏) = 15 
   𝑐 = 𝑏 + 5 
 As 3 ≤ 𝑏 ≤ 6 & 6 ≤ 𝑐 ≤ 9, 
 {

𝑏 = 3
𝑐 = 8

 or {
𝑏 = 4
𝑐 = 9

 . 

  
14.(b) When 𝑏 = 3 & 𝑐 = 8, 
 the standard deviation ≈ 7.744 245 175 
 When 𝑏 = 4 & 𝑐 = 9, 
 the standard deviation ≈ 7.732 758 599 
 The least possible standard deviation is 7.73 . 
  
  
15. 𝐴𝑂 = 𝐵𝑂  (radii) 
 ∠𝑂𝐴𝐵 = ∠𝑂𝐵𝐴 (base ∠s, isos. ∆) 
  = 𝜃 
 ∠𝐶𝐷𝐵 = ∠𝐶𝐴𝐵 (∠s in the same segment) 
  = 𝜃 
 ∠𝐴𝐷𝐶 = 90°  (∠ in semi-circle) 
 𝑥 + 𝜃 = 90° 
 𝑥 = 90° − 𝜃 
  
 In ∆𝐴𝐷𝐶, 
 𝐶𝐷 = 𝐷𝐴   (given) 
 ∠𝐴𝐷𝐶 = 90°   (∠ in semi-circle) 
 ∠𝐷𝐶𝐴 = ∠𝐷𝐴𝐶  (base ∠s, isos. ∆) 
  = (180° − 90°) ÷ 2 (∠ sum of ∆) 
  = 45° 
  
 In ∆𝐴𝐷𝐸, 
 𝑦 = 𝑥 + 45°  (ext. ∠ of ∆) 
  = 90° − 𝜃 + 45° 
  = 135° − 𝜃 
  
  
16.(a) 𝐴’(6, 345°) 
  
16.(b) In ∆𝑂𝐴𝐶, 
 𝑂𝐶

sin 120°
 =

6

sin 30°
 

 𝑂𝐶 = 6 ÷
1

2
×

√3

2
 

  = 6√3 
 𝐶(6√3, 15°) 
  
16.(c) Area of 𝑂𝐴𝐶𝐴′ 
 

= 2 ×
1

2
× 62 sin 120° 

 = 18√3 
  
  

 
  



Answers/ P.6 

 
17.  1 = log𝑎 2 − log𝑎 2 + 𝑏 
  𝑏 = 1 
  3 = log𝑎 98 − log𝑎 2 + 1 
  3 = log𝑎

98

2
 + 1 

  2 = log𝑎 49 
  𝑎 = 7 
  
 𝑦 = log7 𝑥 − log7 2 + 1 
 𝑦 − 1 = log7

𝑥

2
 

 𝑥 = 2 × 7𝑦−1 or 
2

71−𝑦 

  
  
18.(a) Let 𝜇 marks and 𝜎 marks be the mean and the standard deviation of the test scores 

respectively. 
 

{

50 − 𝜇

𝜎
= −1.5

80 − 𝜇

𝜎
= 2.25

 

 𝜇 = 62  and   𝜎 = 8 
 The mean score is 62 marks and 

the standard deviation is 8 marks. 
  
18.(b) When the score 62 marks is deleted, the mean remains unchanged, but the standard 

deviation 𝜎 increases to 𝜎1. 
 Alan’s new standard score 
 

=
50 − 62

𝜎1
 

 
= −

12

𝜎1
 

 
> −

12

𝜎
 

 = Alan’s original standard score 
 Hence, the standard score of Alan increases. 
  
19. The required probability 
 

=
2! × 7!

8!
 

 
=

1

4
 

  
  

 
  



Answers/ P.7 

 
20.(a) Let 𝑎 and 𝑟 be the first term and the common ratio of the geometric sequence 

respectively. 
 {

𝑎𝑟 = 600
𝑎𝑟4 = 2 025

 

 𝑎 = 400 and 𝑟 = 1.5 
 The first term is 400. 
  
20.(b) 𝑎𝑟𝑛 + 𝑎𝑟𝑛+1 + 𝑎𝑟𝑛+2 + ⋯ + 𝑎𝑟2𝑛−1 > 1.5 × 1018 
   𝑎𝑟𝑛 (

𝑟𝑛−1

𝑟−1
) > 1.5 × 1018 

 𝑎𝑟2𝑛 − 𝑎𝑟𝑛 − (𝑟 − 1) × 1.5 × 1018 > 0 
  𝑟2𝑛 − 𝑟𝑛 −

𝑟−1

𝑎
× 1.5 × 1018 > 0 

 1.52𝑛 − 1.5𝑛 − 1.875 × 1015 > 0 
 1.5𝑛 > 43 301 270.69  or  1.5𝑛 < −43 301 269.69 (rej.) 
 

𝑛 >
log 43 301 270.69

log 1.5
 

 𝑛 > 43.366 721 79 
 The least value of 𝑛 is 44. 
  
  

21.(a) Let 𝑟 be the radius. 

 √12(12 − 7)(12 − 8)(12 − 9) =
1

2
(7)𝑟 +

1

2
(8)𝑟 +

1

2
(9)𝑟 

   √720 = 12𝑟 

   𝑟 = √5 
 The radius is √5. 
  
(b)(i)  tan 60° =

𝑉𝑂

𝑟
 

  𝑉𝑂 = √5 × √3  
   = √15 
  
 The required volume 
 

=
1

3
(Area of ∆𝐴𝐵𝐶)(𝑉𝑂) 

 
=

1

3
× √720 × √15 

 = 20√3 
  
(b)(ii) Let 𝐷 be the point of intersection of the inscribed circle of ∆𝐴𝐵𝐶 and 𝐴𝐶 . 
 𝑉𝐷 = √𝑉𝑂2 + 𝑟2 
  = √15 + 5 
  = √20 
  
 Area of ∆𝑉𝐴𝐶 
 

=
1

2
(𝐴𝐶)(𝐷𝑉) 

 
=

1

2
× 9 × √20 

 = 9√5 
  

 
  



Answers/ P.8 

 
(b)(iii) Volume of 𝑉𝐴𝐵𝐶 =

1

3
(area of ∆𝑉𝐴𝐶)(𝐵𝑀) 

  
 20√3 =

1

3
(9√5)(𝐵𝑀) 

 
𝐵𝑀 = √

80

3
 

 𝐵𝑀 ≈ 5.16 
  
 𝐴𝑀2 = 𝐴𝐵2 − 𝐵𝑀2 
  = 72 −

80

3
 

 
𝐴𝑀 = √

67

3
 

  
 𝐶𝑀2 = 𝐵𝐶2 − 𝐵𝑀2 
  = 64 −

80

3
 

 
𝐶𝑀 = √

112

3
 

 
 ≠ √

67

3
= 𝐴𝑀 

 ∴ The claim is disagreed. 
  
  
 ∠𝐵𝑀𝐴 = ∠𝐵𝑀𝐶 = ∠𝐵𝑀𝑉 = 90° 
 If 𝑀 is the circumcenter, 
 then 𝑀𝑉 = 𝑀𝐴 = 𝑀𝐶. 
 {𝐴𝐵2 = 𝐵𝑀2 + 𝑀𝐴2

𝐵𝐶2 = 𝐵𝑀2 + 𝑀𝐶2 

 If 𝑀𝐴 = 𝑀𝐶, 𝐴𝐵 = 𝐵𝐶. 
 However, 𝐴𝐵 = 7 
    ≠ 8 
    = 𝐵𝐶 
 The claim is disagreed. 
  

 

  



Answers/ P.9 

 
22.(a) Let (ℎ, 0) be the coordinates of 𝐴. 
 

{
(𝑥 − ℎ)2 + 𝑦2 = ℎ2 … (1)
4𝑥 − 3𝑦 + 90 = 0 … (2)

 

 From (2) 

𝑦 =
4

3
𝑥 + 30…(3) 

 Put (3) into (1) 
 

 (𝑥 − ℎ)2 + (
4

3
𝑥 + 30)

2
 = ℎ2 

 25

9
𝑥2 + 2(40 − ℎ)𝑥 + 900 = ℎ2 

  
 22(40 − ℎ)2 − 4 ×

25

9
× 900 = 0 

  ℎ2 − 80ℎ − 900 = 0 
 ℎ = −10 or ℎ = 90 (rej.) 
  
 The equation of 𝐶 is 
 (𝑥 + 10)2 + 𝑦2 = 100  or 𝑥2 + 𝑦2 + 20𝑥 = 0 
  
(b)(i) 𝛤 is a circle with centre 𝐴 and radius 𝐴𝑃. 
  
(b)(ii) (𝑥 + 10)2 + 𝑦2 = 1 000 or 

 𝑥2 + 𝑦2 + 20𝑥 − 900 = 0 
  
(c)(i) 

{
𝑥2 + 𝑦2 + 20𝑥 − 900 = 0 … (4)

𝑦 =
4

3
𝑥 + 30 … (3)

 

 Put (3) into (4), 
 

 𝑥2 + (
4

3
𝑥 + 30)

2
+ 20𝑥 − 900 = 0 

 𝑥2 +
16

9
𝑥2 + 80𝑥 + 900 + 20𝑥 − 900 = 0 

    
25

9
𝑥2 + 100𝑥 = 0 

 𝑥 = 0 (rej.)  or  𝑥 = −36 
 𝑅(−36, −18) 
  
 Let (0, 𝑠) be the coordinates of 𝑆. 
  𝑃𝑆 = 𝑅𝑆 
 (30 − 𝑠)2 = 362 + (𝑠 + 18)2 
 900 − 60𝑠 + 𝑠2 = 1296 + 𝑠2 + 36𝑠 + 324 
  𝑠 = −7.5 
 𝑆(0, −7.5) 
  
(c)(ii) Area of Δ𝑃𝑅𝑆 
 = 36 × (7.5 + 30) ÷ 2 
 = 675 
  
  

 
  



Answers/ P.10 

 
1. C 11. C 21. C 31. A 41. B 

2. A 12. B 22. A 32. A 42. A 

3. D 13. D 23. D 33. C 43. D 

4. B 14. B 24. A 34. B 44. C 

5. C 15. A 25. B 35. C 45. C 

          

6. A 16. C 26. D 36. A   

7. C 17. D 27. A 37. C   

8. B 18. B 28. C 38. C   

9. D 19. C 29. D 39. B   

10. D 20. D 30. C 40. A   

 


