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Suggested solutions

Conventional Questions

1. (a) 3 = −32 + 8(3) + 𝑘 1M

𝑘 = −12 1A

(b) 0 = −𝑥2 + 8𝑥 − 12

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

(c) (i) 𝑥-coordinate of mid-point of 𝐴𝐵 =
2 + 6

2
= 4.

The axis of symmetry is 𝑥 = 4. 1A

(ii) 𝐶𝑃 : 𝑃𝐵 = (4 − 3) : (6 − 4) 1M

= 1 : 2 1A

2. (a) 𝐶𝐷 = 𝐵𝐸 =
√︁
(3𝑥)2 + (4𝑥)2 1M

= 5𝑥 cm 1A

(b) (i) 𝐵𝐶 =
96 − 3𝑥 − 4𝑥 − 5𝑥

2
1M

= (48 − 6𝑥) cm
Area of rectangle = (48 − 6𝑥) (5𝑥)

= 30𝑥(8 − 𝑥) cm2 1A

(ii) Area = −30𝑥2 + 240𝑥 + 6𝑥2

= −24[𝑥2 − 2(𝑥) (5) + 52] + 600 1M

= −24(𝑥 − 5)2 + 600 1A
The maximum area of the figure is 600 cm2. 1A
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3. (a) We have{
400 = 150 + 𝐴(180) (5) + 25𝐵

1M
438 = 150 + 𝐴(200) (8) + 64𝐵

Solving, we have 𝐴 =
1
2

and 𝐵 = −8. 1M+1

Thus, 𝑃 = 150 + 𝜃𝑡

2
− 8𝑡2.

(b) (i) 𝑃 = 150 + 220(10)
2

− 8(10)2 = 450 1A

(ii) When 𝜃 = 160 and 𝑃 = 450,

450 = 150 + 160𝑡
2

− 8𝑡2

2𝑡2 − 20𝑡 + 75 = 0

Δ = (−20)2 − 4(2) (75) = −200 < 0 1M
There is no real solution for 𝑡.
Thus, it is not possible to achieve the same value of 𝑃 in (i) by varying 𝑡. 1A

(c) 𝑃 = 150 + 160
2

𝑡 − 8𝑡2

= −8[𝑡2 − 2(5) (𝑡) + 52] + 350 1M

= −8(𝑡 − 5)2 + 350
Thus, 𝑃 is maximum when 𝑡 = 5.

Required times is 5 minutes. 1A

4. (a) 0 = 3𝑥2 − 9𝑥 − 12

𝑥 = 4 or − 1
The coordinates of 𝐴 and 𝐵 are (−1, 0) and (4, 0) respectively. 1A+1A
The coordinates of 𝐶 are (0, −12). 1A

(b) 𝑦 = 3𝑥2 − 9𝑥 − 12

= 3

[
𝑥2 − 2

(
3
2

)
𝑥 +

(
3
2

)2
]
− 75

4
1M

= 3
(
𝑥 − 3

2

)2
− 75

4
1M

Coordinates of 𝑄 are
(
3
2
, −75

4

)
. 1A

(c) Area of 𝐴𝐵𝑄𝐶 =
1
2
(1) (12) + 1

2

(
3
2

) (
12 + 75

4

)
+ 1

2

(
4 − 3

2

) (
75
4

)
1M

=
105
2

1A
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5. (a) (i) 𝛼 + 𝛽 = 6 and 𝛼𝛽 = 𝑝 1A

𝛼2 + 𝛽2 = (𝛼 + 𝛽)2 − 2𝛼𝛽 1M

= (6)2 − 2𝑝

= 36 − 2𝑝 1A

(ii) (𝛼 − 𝛽)2 = (𝛼 + 𝛽)2 − 4𝛼𝛽 1M

= (6)2 − 4𝑝

= 36 − 4𝑝 1A

(b) Δ = (−6)2 − 4(1) (𝑝) > 0 1M+1A

𝑝 < 9 1A

(c) (i) 𝑦 = 𝑥2 − 6𝑥 + 2

= [𝑥2 − 2(3) (𝑥) + 32] − 7 1M

= (𝑥 − 3)2 − 7
The coordinates of 𝑉 are (3, −7). 1A

(ii) Let the coordinates of 𝐴 and 𝐵 be (𝛼, 0) and (𝛽, 0) respectively.

𝑂𝐵 −𝑂𝐴 = 𝛽 − 𝛼

=

√︃
(𝛽 − 𝛼)2 1M

Using the result of (a)(ii), putting 𝑝 = 2,

𝑂𝐵 −𝑂𝐴 =
√︁

36 − 4(2)

= 2
√

7 1A

(iii) Area of △𝐴𝐵𝑉 =
(2
√

7) (7)
2

1M

= 7
√

7 1A
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6. (a) 𝑏 = 6
Since 𝛼 and 𝛽 are roots of the equation 𝑥2 + 𝑎𝑥 + 𝑏 = 0.
𝛼𝛽 = 𝑏 = 6. 1A

(b) (i) 𝑦 = 𝑥2 + 𝑎𝑥 + 6

=

[
𝑥 + 𝑎𝑥 +

(𝑎
2

)2
]
+ 6 − 𝑎2

4
1M

=

(
𝑥 + 𝑎

2

)2
+ 6 − 𝑎2

4
1A

If the area of △𝐴𝐵𝐶 is twice the area of △𝐴𝐵𝑃,

2
[
𝑎2

4
− 6

]
= 6 1M+1M

𝑎2

2
− 9 = 0

𝑎 = 6 or − 6 (rejected) 1A

(ii) By (b)(i), coordinates of 𝑃 are
(
−6
2
, 6 − 62

4

)
= (−3, −3). 1A

(c) 𝑥2 + 6𝑥 + 6 = 0

𝑥 =
−6 ±

√︁
62 − 4(1) (6)
2(1) 1M

= −3 ±
√

3
Therefore, 𝛼 = −3 +

√
3 and 𝛽 = −3 −

√
3.

𝑂𝐴 = 3 −
√

3 and 𝐴𝐵 = 2
√

3 ≠ 2𝑂𝐴. 1A
The claim is disagreed. 1A
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7. (a) Vertex of the graph of 𝑦 = −1
2
(𝑥 − ℎ)2 + 8 is (ℎ, 8). 1M

The two graphs have the same vertex. Since 𝑓 (2) = 8, we have ℎ = 2. 1A

(b) (i) Required area =
(𝐴𝐵 + 𝑑)𝑘

2
=

(12 − 𝑘)𝑘
2

1A

(ii) Area of 𝑂𝐴𝐵𝐷 = −1
2
𝑘2 + 6𝑘

= −1
2
[𝑘2 − 2(6) (𝑘) + 62] + 18 1M

= −1
2
(𝑘 − 6)2 + 18

Area of 𝑂𝐴𝐵𝐷 is maximum when 𝑘 = 6. 1A
When 𝑦 = 6,

6 = −1
2
(𝑥 − 2)2 + 8 1M

(𝑥 − 2)2 = 4

𝑥 = 0 or 4

So, 𝐴𝐵 = 4 1A

4 + 𝑑 + 6 = 12

𝑑 = 2

Thus, 𝐷 = (2, 0). 1A
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8. (a) 𝑦 = 𝑥2 − 8𝑥 + 12

= (𝑥2 − 8𝑥 + 16) − 4 1M

= (𝑥 − 4)2 − 4
Coordinates of 𝑉 are (4, −4). 1A

(b) 𝐶 (0, 12). 1A
0 = 𝑥2 − 8𝑥 + 12

𝑥 = 2 or 6
So, 𝐴 (2, 0) and 𝐵 (6, 0). 1A

Area of 𝐴𝑉𝐵𝐶 =
(6 − 2) (12)

2
+ (6 − 2) (4)

2
= 32 1A

(c) Slope of 𝐴𝑉 =
0 + 4
2 − 4

= −2, slope of 𝐴𝐶 =
12 − 0
0 − 2

= −6 1M

Slope of 𝐵𝑉 =
0 + 4
6 − 4

= 2, slope of 𝐵𝐶 =
12 − 0
0 − 6

= −2
𝐴𝑉//𝐵𝐶 while 𝐴𝐶 is not parallel to 𝐵𝑉 .
So, 𝐴𝑉𝐵𝐶 is a trapezium. 1

(d) Let the required height be ℎ.

32 =
(
√

122 + 62 +
√︁

42 + (2 − 4)2)ℎ
2

1M+1M

ℎ ≈ 3.58 1A

Required height is 3.58.
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9. (a) Slope of 𝐿1 =
4 − 1
2 + 1

= 1. Equation of 𝐿1 is

𝑦 − 4 = 1(𝑥 − 2) 1M

𝑦 = 𝑥 + 2 1A

(b) (i) Slope of 𝐿2 = −1. Equation of 𝐿2 is

𝑦 − 𝑎2 = −(𝑥 − 𝑎) 1M

𝑦 = −𝑥 + 𝑎 + 𝑎2 1A

(ii) Solve

𝑦 = 𝑥 + 2

𝑦 = −𝑥 + 𝑎 + 𝑎2
.

𝑥 + 2 = −𝑥 + 𝑎 + 𝑎2 1M

𝑥 =
𝑎2 + 𝑎 − 2

2

When 𝑥 =
𝑎2 + 𝑎 − 2

2
, 𝑦 =

𝑎2 + 𝑎 − 2
2

+ 2 =
𝑎2 + 𝑎 + 2

2
.

So, 𝐷
(
𝑎2 + 𝑎 − 2

2
,
𝑎2 + 𝑎 + 2

2

)
. 1A

𝐷𝑃2 =

(
𝑎2 + 𝑎 − 2

2
− 𝑎

)2

+
(
𝑎2 + 𝑎 + 2

2
− 𝑎2

)2

1M

=
(𝑎2 − 𝑎 − 2)2

4
+ (−𝑎2 + 𝑎 + 2)2

4

=
2(𝑎2 − 𝑎 − 2)2

4

𝐷𝑃 =
1
√

2

√︁
(𝑎2 − 𝑎 − 2)2

Since 𝑎2 − 𝑎 − 2 = (𝑎 − 2) (𝑎 + 1) ≤ 0 for −1 ≤ 𝑎 ≤ 2, 1M

𝐷𝑃 =
−1
√

2
(𝑎2 − 𝑎 − 2) 1

(iii) 𝐴𝐵 =
√︁
(4 − 1)2 + (2 + 1)2 = 3

√
2

Area of △𝐴𝐵𝑃 =
1
2
(3
√

2)
(
−1
√

2
(𝑎2 − 𝑎 − 2)

)
1M

= −3
2

[(
𝑎2 − 𝑎 + 1

4

)
− 9

4

]
1M

= −3
2

(
𝑎 − 1

2

)2
+ 27

8

Maximum area of △𝐴𝐵𝑃 is
27
8

when 𝑃

(
1
2
,

1
4

)
. 1A+1A
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