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Suggested solutions

Conventional Questions

1. (a) Slope of 𝐿1 =
2 − 0
0 − 8

= −1
4

Slope of 𝐿2 =
4 − 0
0 − 16

= −1
4

We have 𝐿1//𝐿2.
Thus, 𝛤 is parallel to 𝐿1. 1A

(b) (i) The coordinates of 𝐵 are (0, 3).
The equation of 𝛤 is

𝑦 − 3
𝑥 − 0

= −1
4

1M

𝑥 + 4𝑦 − 12 = 0 1A

(ii) The coordinates of 𝐴 are (12, 0).
Note that ∠𝐴𝑂𝐵 = 90◦.
𝐴𝐵 is a diameter of 𝐶.
Radius of 𝐶

=
1
2
√︁
(12 − 0)2 + (0 − 3)2 1M

=
1
2
√

153

Area of 𝐶

= 𝜋

(
1
2
√

153
)2

1M

=
153𝜋

4
1A

2. (a) The coordinates of 𝐷 are (−5, 4).
Let (ℎ, 𝑘) be the coordinates of 𝐸 .
Denote the locus of 𝑃 by 𝛤.
Note that 𝛤 ⊥ 𝐷𝐸 .

−4
3

× 𝑘 − 4
ℎ + 5

= −1 1M

3ℎ − 4𝑘 + 31 = 0

The mid-point of 𝐷𝐸 lies on 𝛤.

4
(
−5 + ℎ

2

)
+ 3

(
4 + 𝑘

2

)
− 17 = 0 1M

4ℎ + 3𝑘 − 42 = 0

Solving, we have ℎ = 3 and 𝑘 = 10. 1A
The coordinates of 𝐸 are (3, 10).
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(b) Radius of 𝐶

=
√︁

52 + 42 − 25 1M

= 4
The coordinates of the mid-point of 𝐷𝐸 are (−1, 7).
Distance from mid-point of 𝐷𝐸 to the centre of 𝐶

=
√︁
(−1 + 5)2 + (7 − 4)2

= 5 > 4
The minimum distance from 𝑃 to 𝐷 is 5, which is greater than the radius of 𝐶. 1M
𝑃 must lie outside 𝐶.
The claim is agreed. 1A

3. (a) The coordinates of 𝐺 are (1, 6).
𝐴𝐺 =

√︁
(1 − 19)2 + (6 − 30)2 1M

= 30 1A

(b) (i) 𝛤 is the perpendicular bisector of 𝐴𝐺. 1A

(ii) Radius of 𝐶 =
√︁

12 + 62 + 252 = 17 1M
Note that 𝐴𝑀 = 𝐴𝑁 = 𝐺𝑀 = 𝐺𝑁 = 17.
𝑀𝑁 = 2

√︁
172 − 152 1M

= 16
Perimeter of △𝐴𝑀𝑁

= 17 + 17 + 16 1M

= 50 1A

4. (a) (𝑥 + 1)2 + (𝑦 − 2)2 = (5 + 1)2 + (10 − 2)2 1M

(𝑥 + 1)2 + (𝑦 − 2)2 = 100 1A

(b) (i) Note that (−11 + 1)2 + (2 − 2)2 = 100.
𝛤 passes through 𝐻. 1A

(ii) 𝐴𝐻 =
√︁
(−11 − 5)2 + (2 − 10)2 =

√
320 = 8

√
5 1A

(iii) Let 𝑀 be the mid-point of 𝐴𝐻.
The area of △𝐴𝐻𝐾 attains its maximum when 𝑀𝐾 ⊥ 𝐴𝐻 and ∠𝐻𝐴𝐾 < 90◦.

𝐵𝑀 =

√√√
102 −

(√
320
2

)2

=
√

20 1M

Required area

=
(
√

320) (
√

20 + 10)
2

1M

≈ 129

< 130
The claim is agreed. 1A
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5. (a) (𝑥 − 7)2 + (𝑦 + 4)2 = (14 − 7)2 + (−28 + 4)2 1M

(𝑥 − 7)2 + (𝑦 + 4)2 = 625 1A

(b) (i) 𝛤 is the perpendicular bisector of 𝐺𝐻. 1A
(ii) Let 𝑀 be the mid-point of 𝐺𝐻.

The coordinates of 𝑀 are (−2, 8).
𝐺𝑀 =

√︁
(7 + 2)2 + (−4 − 8)2 = 15 < 25 1M

𝑀 lies inside 𝐶1.
Thus, 𝛤 intersects 𝐶1 at two distinct points. 1

(c) Let 𝑟2 be the radius of 𝐶2.

𝐺𝐻 = 25 + 𝑟2

2(15) = 25 + 𝑟2

𝑟2 = 5

We have 𝐺𝑄 = 𝐺𝐻 + 𝑟2 = 35. 1M

𝐴𝐵 = 2
√︁

252 − 152 = 40 1M
Note that 𝐴𝐺𝐵𝑄 is a kite.
Required area

=
(40) (35)

2
= 700 1A

6. (a) Perpendicular distance from 𝑃 to 𝐴𝐵 =
20 × 2

5
= 8 1M

Locus of 𝑃 is a pair of straight lines parallel to 𝐴𝐵, maintaining a distance of 8 to 𝐴𝐵.
Let 𝜃 be the inclination of 𝐴𝐵.
tan 𝜃 =

6 − 3
4 − 0

=
3
4

. So, cos 𝜃 =
4

√
32 + 42

=
4
5

.

Let 𝑐 be the 𝑦-intercept of 𝛤.
4
5
=

8
±(𝑐 − 3) 1M

𝑐 = −7 or 13

The equation of 𝛤 is 𝑦 =
3
4
𝑥 − 7 or 𝑦 =

3
4
𝑥 + 13. 1A

(b) Perpendicular distance from 𝑃 to 𝐴𝐵 = 8 > 5.
It is not possible to have 𝐴𝑃 = 𝐴𝐵 or 𝐵𝑃 = 𝐴𝐵.
When 𝐴𝑃 = 𝐵𝑃, 𝑃 lies on perpendicular bisector of 𝐴𝐵.
Equation of perpendicular bisector of 𝐴𝐵 is

𝑦 − 9
2
= −4

3
(𝑥 − 2) 1M

𝑦 = −4
3
𝑥 + 43

6

Solve


𝑦 = −4

3
𝑥 + 43

6
𝑦 =

3
4
𝑥 − 7

or


𝑦 = −4

3
𝑥 + 43

6
𝑦 =

3
4
𝑥 + 13

,
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the coordinates of 𝑃 are
(
34
5
, −19

10

)
or

(
−14

5
,

109
10

)
. 1A+1A

7. (a) The coordinates of 𝐺 are (4, 10). 1M
Required equation is

(𝑥 − 4)2 + (𝑦 − 10)2 = (14 − 4)2 + (20 − 10)2 1M

(𝑥 − 4)2 + (𝑦 − 10)2 = 200 1A

(b) The equation of 𝐿1 is
𝑦 − 0
𝑥 + 6

=
20 − 0
14 + 6

1M

𝑦 = 𝑥 + 6

The coordinates of the three vertices of the bounded region are (0, 6), (0, 𝑘) and (𝑘 − 6, 𝑘). 1M

(𝑘 − 6) (𝑘 − 6 − 0)
2

= 200

𝑘 − 6 = ±20

𝑘 = 26 or − 14 (rejected) 1A

(c)
√︁
(𝑥 − 4)2 + (𝑦 − 10)2 =

√︁
(𝑦 − 26)2 1M+1M

𝑥2 + 𝑦2 − 8𝑥 − 20𝑦 + 116 = 𝑦2 − 52𝑦 + 676 1M

𝑥2 − 8𝑥 + 32𝑦 − 560 = 0 1A
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