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Suggested solutions

Conventional Questions

1. The equation of 𝐶 is 𝑥2 + 𝑦2 − 14𝑥 + 8𝑦 + 13
2

= 0.
Let 𝐺 be the centre of 𝐶.
The coordinates of 𝐺 are (7, −4). 1A

Slope of 𝐺𝑃 =
−4 + 11

2

7 + 1
2

=
1
5

Slope of tangent = −5 1M
Required equation is

𝑦 + 11
2

= −5
(
𝑥 + 1

2

)
1M

5𝑥 + 𝑦 + 8 = 0 1A

2. Let 𝐺 be the centre of 𝐶.
The coordinates of 𝐺 are (4, −15). 1M

Slope of 𝐺𝑃 =
−15 + 3

4 − 5
= 12

Slope of tangent = − 1
12

1M
Required equation is

𝑦 + 3 = − 1
12

(𝑥 − 5) 1M

𝑥 + 12𝑦 + 31 = 0 1A

3. 4𝑥2 + 4
(
−𝑥

2
+ 5

4

)2
− 16𝑥 + 8

(
−𝑥

2
+ 5

4

)
− 5 = 0 1M

(4 + 1)𝑥2 + (−5 − 16 − 4)𝑥 +
(
25
4

+ 10 − 5
)
= 0

5𝑥2 − 25𝑥 + 45
4

= 0

𝑥 =
9
2

or
1
2

Required coordinates are
(
9
2
, −1

)
and

(
1
2
, 1

)
. 1A+1A

4. (𝑥 − 3)2 + (−2𝑥 − 4)2 = 65 1M

(1 + 4)𝑥2 + (−6 + 16)𝑥 + (9 + 16 − 65) = 0

5𝑥2 + 10𝑥 − 40 = 0

𝑥 = −4 or 2
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Required coordinates are (−4, 8) and (2, −4). 1A+1A

5. (−3𝑦 + 5)2 + 𝑦2 + 2(−3𝑦 + 5) − 14𝑦 + 5 = 0 1M

(9 + 1)𝑦2 + (−30 − 6 − 14)𝑦 + (25 + 10 + 5) = 0

10𝑦2 − 50𝑦 + 40 = 0

𝑦 = 4 or 1
Required coordinates are (−7, 4) and (2, 1). 1A+1A

6. 4𝑥2 + 4
(
𝑥

2
+ 3

4

)2
− 16

(
𝑥

2
+ 3

4

)
− 69 = 0 1M

(4 + 1)𝑥2 + (3 − 8)𝑥 +
(
9
4
− 12 − 69

)
= 0

5𝑥2 − 5𝑥 − 315
4

= 0

𝑥 =
9
2

or − 7
2

Required coordinates are
(
9
2
, 3

)
and

(
−7

2
, −1

)
. 1A+1A

7. (a) (𝑦 + 4)2 + 𝑦2 − 8(𝑦 + 4) + 4𝑦 − 14 = 0 1M

(1 + 1)𝑦2 + (8 − 8 + 4)𝑦 + (16 − 32 − 14) = 0

2𝑦2 + 4𝑦 − 30 = 0

𝑦 = 3 or − 5
The coordinates of 𝐴 and 𝐵 are (7, 3) and (−1, −5) respectively. 1A+1A

(b) 𝐴𝐵 =
√︁
(7 + 1)2 + (3 + 5)2 1M

= 8
√

2 1A

8. 𝑥2 + (−𝑥 + 4)2 − 6𝑥 + 2(−𝑥 + 4) = 0 1M

(1 + 1)𝑥2 + (−8 − 6 − 2)𝑥 + (16 + 8) = 0

2𝑥2 − 16𝑥 + 24 = 0

𝑥 = 6 or 2
Required coordinates are (6, −2) and (2, 2). 1A+1A

9. (a) (−4𝑦)2 + 𝑦2 − 3(−4𝑦) + 5𝑦 − 34 = 0 1M

(16 + 1)𝑦2 + (12 + 5)𝑦 − 34 = 0

17𝑦2 + 17𝑦 − 34 = 0

𝑦 = 1 or − 2
Required coordinates are (−4, 1) and (8, −2). 1A+1A
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(b) 𝑥2 +
(
−4𝑥

3
− 1

3

)2
− 6𝑥 − 8

(
−4𝑥

3
− 1

3

)
= 0 1M(

1 + 16
9

)
𝑥2 +

(
8
9
− 6 + 32

3

)
𝑥 +

(
1
9
+ 8

3

)
= 0

25𝑥2

9
+ 50𝑥

9
+ 25

9
= 0

𝑥 = −1 1A
Required coordinates are (−1, 1). 1A

10. (a) Let 𝑓 (𝑥) = 𝑎𝑥 + 𝑏𝑥2, where 𝑎 and 𝑏 are non-zero constants. 1A{
−160 = −5𝑎 + 25𝑏 1M

−16 = 4𝑎 + 16𝑏
Solving, we have 𝑎 = 12 and 𝑏 = −4.
𝑓 (3) = 12(3) − 4(3)2 = 0 1A

(b) 𝑝 = 𝑓 (3) = 0
12𝑞 − 4𝑞2 = 8 1M

−4𝑞2 + 12𝑞 − 8 = 0

𝑞 = 1 or 2
Note that ∠𝑄𝑅𝑃 = 90◦.
𝑃𝑄 is a diameter of 𝐶. 1M

When 𝑞 = 1, area of 𝐶 = 𝜋

(√
22 + 82

2

)2

= 17𝜋. 1M

When 𝑞 = 2, area of 𝐶 = 𝜋

(√
12 + 82

2

)2

=
65𝜋
4

< 17𝜋.

Thus, it is not possible. 1A

11. (a) The coordinates of 𝐺 are (4, −5). 1M

Radius =
√︁

42 + 52 + 248 = 17 1M
𝐺𝐻 =

√︁
(4 + 14)2 + (19 + 5)2 = 30 > 17 1M

𝐻 lies outside 𝐶. 1

(b) (i) 𝐻, 𝐺 and 𝑃 are collinear. 1A

(ii) 𝐴𝐵 = 2

√︄
172 −

(
30
2

)2
1M

= 16
Area of △𝐴𝐵𝑃

=
1
2
× 16 ×

(
30
2

+ 17
)

= 256 1A
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