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Suggested solutions

Conventional Questions

1. (a) 0 =
(%&)A

2
+ (&')A

2
+ (%')A

2
1M

=
A

2
(%& +&' + %')

=
?A

2
1

(b) �� =
√
(9 − 2)2 + (18 + 6)2 = 25, �� =

√
322 + 242 = 40 and �� = 39.

Let the radius of the inscribed circle of 4��� be A .
(41 − 2) (18 + 6)

2
=
(25 + 40 + 39)A

2
1M

A = 9 1A

Required H-coordinate = −6 + 9 = 3 1A

2. (a) 5 (G) = G2 − 6:G + 12:2 + 6

= (G2 − 6G + 9:2) + 3:2 + 6 1M

= (G − 3:)2 + 3:2 + 6

The coordinates of vertex are
(
3:, 3:2 + 6

)
. 1A

(b) %
(
3: − 3, 3:2 + 6

)
and &

(
3: + 3, −3:2 − 6

)
. 1A

Consider the the distances from point (0, 6) to % and to &.√
(3: − 3)2 + (3:2)2 =

√
(3: + 3)2 + (−3:2 − 6 − 6)2 1M

−72:2 − 36: − 144 = 0

Δ = 362 − 4(−72) (−144) = −40 176 < 0 1M
The equation has no real roots.
Thus, such point ' does not exist. 1A
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3. (a) %� = %� and ∠%�� =
180° − G

2
= 90° − G

2
1M

∠��� = ∠%�� = 90° − G
2

1A
∠��� = 90°
∠�&� = 180° − 90° −

(
90° − G

2

)
=
G

2
1A

(b) (i) Since %� = %� = %', we have ∠�'� = ∠%�'. 1M

∠�'� + ∠%�' = G

∠�'� =
G

2
1A

(ii) Note that ∠�'� = ∠�&� =
G

2
.

�, �, &, ' are concyclic. 1M
Since %� = %� = %', % is the centre of the circle ��',
and hence is the centre of the circle ��&'.
Thus, % is the centre of the circumcircle of 4��&.
The claim is agreed. 1A
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4. (a) ∠�%� = 90° (given)

∠�"� = 90° (property of circumcentre)

= ∠�%�

��//�" (corr. ∠s equal)

∠��� = ∠"�� (vert. opp. ∠s)

∠��� = ∠�"� (alt. ∠s, ��//�")

4��� ∼ 4"�� (AA)

Marking Scheme

Case 1 Any correct proof with correct reasons. 3

Case 2 Any correct proof without reasons. 2

Case 3 Incomplete proof with any one correct step with reason. 1

(b) (i) �" =

√
A2 −

(0
2

)2
=

1
2

√
4A2 − 02 1A

The coordinates of � are

(
0

2
,

√
4A2 − 02

2

)
.

�� = A(0
2
− 1

)2
+

(√
4A2 − 02

2
− ℎ

)2

= A2 1M(√
4A2 − 02

2
− ℎ

)2

= A2 − (0 − 21)2
4

Since ℎ > �" > 0,
√

4A2 − 02

2
− ℎ < 0.

√
4A2 − 02

2
− ℎ = −

√
A2 − (0 − 21)2

4

ℎ =

√
4A2 − 02

2
+

√
4A2 − (0 − 21)2

√
4

=

√
4A2 − 02 + 401 − 412 +

√
4A2 − 02

2
1

(ii) �� : �" = 2 : 1 1A

�� : �" = �� : �" = 2 : 1 and �� = 2�" =
√

4A2 − 02 1M

�% = ℎ −
√

4A2 − 02 =

√
4A2 − 02 + 401 − 412 −

√
4A2 − 02

2
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(Slope of ��) × (slope of $�)

=
ℎ − 0
1 − 0 ×

�%

1
1M

=
1

41(1 − 0)

[
(
√

4A2 − 02 + 401 − 412)2 − (
√

4A2 − 02)2
]

=
41(0 − 1)
41(1 − 0)

= −1
Since �� ⊥ $� and $� ⊥ ��, � is the orthocentre of 4$��. 1

(iii) ℎ =
√

4A2 − 02 + 401 − 412 +
√

4A2 − 02

2
= 49

�% = ℎ −
√

4A2 − 02 = 31

G-coordinate of � =

2
(

80
2

)
+ 31

1 + 2
= 37 1M

Required area =
(40 − 31) (49)

2
− (49 − 31) (37 − 31)

2

=
333
2

1A
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