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Suggested solutions

Multiple Choice Questions

1. B 2. C 3. C 4. A 5. C

6. A 7. B 8. D 9. B 10. B

11. D 12. B 13. D 14. A 15. B

16. A 17. B 18. C 19. B 20. B

21. B 22. D 23. D 24. A 25. C

26. B 27. C 28. B 29. C 30. A

1. B

2 𝑓 (3) − 5 = 2[2(3)2 − 7(3) + 5] − 5

= −1

2. C

9𝑔(−1) = 9[3−1 − 2(−1)]

= 21

3. C

𝑓 (𝑎) − 𝑓 (−𝑎) = −2[(𝑎)2 − (−𝑎)2] − 5[(𝑎) − (−𝑎)] + [4 − 4]

= −5(2𝑎)

= −10𝑎

4. A

𝑓 (3) − 𝑓 (−2) = [(3)2 − (−2)2] − 4[(3) − (−2)] + [𝑘 − 𝑘]

= −15

5. C

𝑔(𝑎 + 1) − 𝑔(𝑎 − 1) = [(𝑎 + 1)2 − (𝑎 − 1)2] − 3[(𝑎 + 1) − (𝑎 − 1)]

= (4𝑎) − 3(2)

= 4𝑎 − 6

6. A

𝑓 (2) − 𝑓 (−2) = 2[(2)2 − (−2)2] − 5[(2) − (−2)] + [𝑘 − 𝑘]

= −20
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7. B

𝑓 (1 − 𝑘) = (1 − 𝑘)2 − (1 − 𝑘) + 1

= 𝑘2 − 𝑘 + 1

= 𝑓 (𝑘)

8. D

𝑓 (2𝑚 − 1) = 3(2𝑚 − 1)2 − 2(2𝑚 − 1) + 1

= 12𝑚2 + (−12 − 4)𝑚 + (3 + 2 + 1)

= 12𝑚2 − 16𝑚 + 6

9. B

𝑓 (1 + 𝛽) − 𝑓 (1 − 𝛽) = 3[(1 + 𝛽)2 − (1 − 𝛽)2] − [(1 + 𝛽) − (1 − 𝛽)] − [2 − 2]

= 3(4𝛽) − (2𝛽)

= 10𝛽

10. B

𝑘2 + 5𝑘 − 4 = 2𝑘

𝑘2 + 3𝑘 − 4 = 0

𝑘 = −4 or 1

11. D

𝑔(−1) = 𝑔(7)

(−1)2 − 2𝑘 (−1) + 1 = (7)2 − 2𝑘 (7) + 1

2 + 2𝑘 = 50 − 14𝑘

𝑘 = 3

12. B

(−3)2 − 7(−3) + 2𝑘 = 12

30 + 2𝑘 = 12

𝑘 = −9

13. D

2 = 12 − 𝑏(1) + 3

𝑏 = 2
𝑓 (−1) = (−1)2 − 2(−1) + 3

= 6
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14. A
𝑓 (0) = 1 = ℎ(−3) + 𝑘

𝑓 (8) = 1 = (8 + ℎ) (5) + 𝑘

Solving, we have ℎ = −5 and 𝑘 = −14.

15. B

The graph has no 𝑥-intercepts.
The equation 4𝑥2 − 6𝑥 + 𝑘 = 0 has no real roots.
Δ = 62 − 4(4) (𝑘) < 0

36 − 16𝑘 < 0

𝑘 >
9
4

16. A

Coordinates of the vertex are (2, −7).
Coefficient of 𝑥2 is 2 (positive).
The graph opens upwards.
The answer is A.

17. B

Coordinates of the vertex are (6, 16).
0 = −(𝑥 − 6)2 + 16

0 = −𝑥2 + 12𝑥 − 20

𝑥 = 2 or 10
The coordinates of 𝐶 and 𝐷 are (10, 0) and (2, 0) respectively.
Required area = (10 − 2) (16 − 0)

= 128

18. C

Coordinates of 𝑉 are (5, −9).
0 = (𝑥 − 5)2 − 9

𝑥 − 5 = ±
√

9

𝑥 = 2 or 8
Coordinates of 𝐴 and 𝐵 are (2, 0) and (8, 0) respectively.

Required area =
(8 − 2) (9)

2
= 27
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19. B

The 𝑥-intercepts are −1 and 5.
The equation of the axis of symmetry is

𝑥 =
(−1) + 5

2
𝑥 = 2
When 𝑥 = 2, 𝑦 = −(2 + 1) (2 − 5) = 9.
The coordinates of the vertex are (2, 9).

20. B

𝑏 = 𝑦-intercept = −10
Let the value of another 𝑥-intercept be 𝛽.
1 and 𝛽 are roots of −2𝑥2 + 𝑎𝑥 − 10 = 0.

1 × 𝛽 =
−10
−2

𝛽 = 5

Axis of symmetry is 𝑥 =
1 + 5

2
= 3.

21. B

The 𝑥-intercepts are −3 and 4.
The equation of the graph is in the form 𝑦 = 𝑎(𝑥 + 3) (𝑥 − 4), where 𝑎 is a constant.
6 = 𝑎(0 + 3) (0 − 4)

𝑎 = −1
2

Required equation is 𝑦 = −1
2
(𝑥 + 3) (𝑥 − 4).

22. D

𝑓 (𝑥) = 𝑎(𝑥 − 1)2 − 2, where 𝑎 is a constant.
4 = 𝑎(0 − 1)2 − 2

𝑎 = 6
𝑓 (𝑥) = 6(𝑥 − 1)2 − 2

23. D

A. ✗. 0 = (𝑥 + 2)2 − 9

0 = 𝑥2 + 4𝑥 − 5

𝑥 = −5 or 1
The 𝑥-intercepts are −5 and 1.

B. ✗. 𝑦-intercept = (0 + 2)2 − 9 = −5

C. ✗. The coordinates of the vertex of the graph are (−2, −9).

D. ✓.
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24. A

I. ✓. Coefficient of 𝑥2 is 1, which is positive.

II. ✓. When 𝑦 = 0, 𝑥 = ℎ or 𝑘 .
Since ℎ𝑘 < 0, ℎ and 𝑘 are of opposite signs and cannot be equal.

III. ✗. When 𝑥 = 0, 𝑦 = ℎ𝑘 < 0.
We have 𝑦-intercept = ℎ𝑘 < 0.

25. C

𝑦 = −2𝑥2 + 6𝑥 + 1

= −2

[
𝑥2 − 2(𝑥)

(
3
2

)
+
(
3
2

)2
]
+ 11

2

= −2
(
𝑥 − 3

2

)2
+ 11

2
Required equation is

𝑥 =
3
2

2𝑥 − 3 = 0

26. B

𝑦 = −𝑥2 + 4𝑥 + 5

= −[𝑥2 − 2(𝑥) (2) + 22] + 9

= −(𝑥 − 2)2 + 9
Required equation is 𝑥 = 2.

27. C

𝑦 = 𝑥2 − 6𝑥 + 11

= [𝑥2 − 2(𝑥) (3) + 32] + 2

= (𝑥 − 3)2 + 2
Required coordinates are (3, 2).

28. B

Coefficient of 𝑥2 = −1 < 0 ⇒ the graph open downwards
𝑥-coordinate of vertex = − −4

2(−1) = −2

29. C

𝑦 = −2𝑥2 + 16𝑥 − 6

= −2[𝑥2 − 2(𝑥) (4) + 42] + 26

= −2(𝑥 − 4)2 + 26
Greatest value is 26.
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30. A

𝑦 = 𝑥2 + 6𝑥 − 1

= [𝑥2 − 2(𝑥) (3) + 32] − 10

= (𝑥 + 3)2 − 10
Required coordinates are (−3, −10).
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Conventional Questions

31. (a) −12 = 02 + 𝑎(0) + 𝑏

𝑏 = −12 1A
−7 = (−5)2 + 𝑎(−5) − 12

𝑎 = 4 1A

(b) −12 = 𝑥2 + 4𝑥 − 12 1M

0 = 𝑥2 + 4𝑥

𝑥 = 0 or − 4 1A
The coordinates of 𝐶 are (−4, −12).
𝑥2 + 4𝑥 − 12 = 0 1M

𝑥 = −6 or 2
The coordinates of 𝐴 and 𝐵 are (2, 0) and (−6, 0) respectively. 1A

Required area =
(8 + 4) (12)

2
1M

= 72 1A

32. (a) (i) 𝑘 = 2𝑥2 − 8𝑥 + 3

0 = 2𝑥2 − 8𝑥 + (3 − 𝑘)
𝛼 and 𝛽 are roots of the equation 2𝑥2 − 8𝑥 + (3 − 𝑘) = 0.
𝛼 + 𝛽 = −−8

2
1M

= 4 1A

(ii) 𝛼𝛽 =
3 − 𝑘

2
1A

(b) 3𝐵𝑃 = 7𝑃𝐴

3𝛽 = 7(−𝛼) 1M7𝛼 + 3𝛽 = 0

Solve


7𝛼 + 3𝛽 = 0

𝛼 + 𝛽 = 4
, we have 𝛼 = −3 and 𝛽 = 7. 1A+1A

𝛼𝛽 =
3 − 𝑘

2

(−3) (7) = 3 − 𝑘

2
𝑘 = 45 1A

33. (a) 𝑃(𝑛) = −2𝑛2 + 120𝑛 + 100

= −2[𝑛2 − 2(𝑛) (30) + 302 − 302] + 100 1M

= −2(𝑛 − 30)2 + 1900
Maximum daily profit is $1900, which is smaller than $2000. 1A
The claim is disagreed. 1A

(b) 𝑄(𝑛) = 𝑃(𝑛) + 150

= −2(𝑛 − 30)2 + 2050 1M
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Maximum daily profit is $2050. 1A
It is possible.

34. (a) 𝑓 (𝑥) = 60𝑥 − 2𝑥2

= −2[𝑥2 − 2(𝑥) (15) + 152 − 152] 1M

= −2(𝑥 − 15)2 + 450
Required coordinates are (15, 450). 1A

(b) (i) 𝐴 = 𝑥

(
120 − 4𝑥

2

)
1A

= 60𝑥 − 2𝑥2 1A

(ii) Area of each small rectangle

=
60𝑥 − 2𝑥2

3

= −2
3
(𝑥 − 15)2 + 150 1M

Maximum area is 150 cm2, which is greater than 140 cm2.
The claim is agreed. 1A
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