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INSTRUCTIONS

1. Attempt ALL questions in this paper. Write your answers in the spaces provided in this Question-
Answer Book.

2. Unless otherwise specified, all workings (except for multiple choice questions) must be clearly
shown.

3. Unless otherwise specified, numerical answers should be either exact or correct to 3 significant
figures.

4. The diagrams in this paper are not necessarily drawn in scale.

Suggested solution

Distributed in summer course
S4 – S5 Core
Phase 1 – Lesson 3
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1. A

∠$�� = 90°, ∠��� = 90° and �� = �� = 4 cm.
4$�� ∼ 4��� and �� =

��

cos 60°
= 8 cm.

$�

��
=
��

��
$�

4
=

8 − 4√
82 − 42

$� =
4
√

3
3

cm

2. D

�� = �� and ∠��� =
180° − 54°

2
= 63°

∠��� = 180° − 63° = 117°
∠��� = 117° + 27° = 144°

3. C

Let �, � , � be the point of contact of the inscribed circle and ��, ��, �� respectively.

Let �� = G. Then �� = 12 − G, �� = G and
�� = 5 − G.
By tangent properties, �� = 12 − G and �� =

5 − G.
Since �� =

√
52 + 122 = 13, we have G = 2.

Thus, the coordinates of incentre are (10, 3).

EEEE
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4. A

�� = �� and ∠��� = ∠��� = 34°.
∠��� = 180° − 100° = 80°.
∠��� = 180° − 80° − 34° = 66°.
�� = ��, ∠��� = ∠��� = 66° and ∠��� = 180° − 66° − 66° = 48°.

5. C

Let $ be the centre of circle �%&. Then $, %, �, & are concyclic.
∠%�& = 90° and ∠%$& = 180° − 90° = 90°.
∠%�& =

∠%$&
2

= 45°.
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6. D

Let ∠��% = G.
∠&�% = ∠��% + ∠�%� = 27° + G
%� = %& and ∠%&� = ∠&�% = 27° + G
�% = �& and ∠�%& = ∠%&� = 27° + G
Consider 4�%&.

2(27° + G) + G = 180°

G = 42°

7. B

∠$�� = 90° and ∠�$� = 90° − 28° = 62°.
∠�$� = ∠�$� = 62° and ∠$�� =

180° − 62°
2

= 59°.

8. B

∠��� = 90° and ∠��� = 90°
∠��� = ∠���

4��� ∼ 4���
Let the radius of the circle be A .

��

��
=
��

��
6
2A

=
2A

6 + 2
A = 2

√
3

Required radius is 2
√

3 cm.

9. D

Let ∠�)� = 0. Then ∠�)� = 50° − 0.
)� = )� and ∠��) =

180° − 0
2

.

)� = )� and ∠)�� =
180° − (50° − 0)

2
.

∠��� =
180° − 0

2
+ 180° − (50° − 0)

2
= 155°.

10. A

Let ∠'�$ = 0 and ∠'�$ = 1.
Then ∠%�$ = ∠'�$ = 1 and ∠'�$ = ∠&�$ = 0.
(20) + (21) + 52° = 180°

0 + 1 = 64°
∠�$� = 180° − (0 + 1) = 116°.
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11. C

∠��� = ∠&�� = 64°
∠�$� = 2∠��� = 128°
$� = $� and ∠$�� =

180° − 128°
2

= 26°
∠�$� = ∠$�� = 26°
Reflex ∠�$� = 360° − 26° − 128° = 206°
∠��� =

206°
2

= 103°

12. D

Let $ be the centre of circle.
∠$%� = ∠$&� = ∠$(! = ∠$'! = 90°
∠��� = ∠��� =

108°
2

= 54° and ∠��� = ∠��� = 54°

In $&�(, ∠&$( = 360° − 54° − 90° × 2 = 126° and ∠'$( = 126° × 4
4 + 5

= 56°
In $%�(, ∠%$( = 360° − 108° − 90° × 2 = 72°
In $%�', ∠�� = 360° − 56° − 72° − 90° × 2 = 52°

13. C

%� = %� and ∠%�� =
180° − 46°

2
= 67°

∠��� = ∠%�� = 67°
∠��� = 180° − 67° − 28° = 85°
∠��� = 180° − 85° = 95°

14. B

∠��� =
82°
2

= 41°
Consider 4��%.

38° + 41° + (90° + ∠��$) = 180°

∠��$ = 11°

15. C

Let $ be the centre. Then $, �, �, ) are concyclic.
∠�$� = 180° − H and

G =
180 − H

2
2G + H = 180°

16. A

∠.$/ = 360° − 126° − 134° = 100°
∠$/% = ∠$.% = 90°
∠&%' = 360° − 90° − 90° − 100° = 80°
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17. A

∠��� = 90°.

Let the radius be A cm.
The coordinates of centre will be (A, −14 + A).
Only option A has the format of (A, −14 + A).

(r, −14 + r)

B

A

C

18. D

∠)�� = ∠��� = 57°
)� = )� and ∠)�� = ∠)�� = 57°
∠��� = 180° − 57° − 57° = 66°

19. B

Let ∠��� = 2\. Then ∠��� = 3\.
∠��� = 90°.
2\ + 3\ + 90° = 180°

\ = 18°
∠��% = 90° and ∠�&� = 90° − 3\ = 36°.

20. C

Let the radius be A cm.

152 + A2 = (A + 9)2

225 + A2 = A2 + 18A + 81

A = 8

Required radius is 8 cm.
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21. (a) ∠$�& = 90° 1M
∠$�� = 90° − 36° = 54°
Since $� = $�, ∠��$ = ∠$�� = 54° 1A

(b) In 4$��, ∠�$� = 54° + 54° = 108° 1M
∠$�% = ∠$�% = 90° 1M
In quadrilateral $�%�,

∠�%� + 90° + 90° + 108° = 360° 1M

∠�%� = 72° 1A

22. ∠��% = 90° 1M
In 4���, ∠��� = ∠��% − ∠��� = 90° − 26° = 64°
∠��$ = ∠��$ =

1
2
∠��� = 32° 1M

In 4$�, ∠�$� = ∠��$ + ∠� = 32° + 26° = 58°
∠�$� = ∠�$� = 58° 1M

∠$�� =
1
2
∠�$� = 29°

∠�$� = ∠�$� = 58°
In 4$�� , ∠��$ = ∠$�� + ∠�$� = 29° + 58° = 87° 1M+1A

23. (a) ∠$�� = ∠$�� = 90° 1M
In quadrilateral �$��,

∠�$� + 90° + 46° + 90° = 360° 1M

∠�$� = 134°

∠��� =
1
2
∠�$� = 67° 1M

∠��� = 67° − 0 1A

(b) ∠��� = 90° 1M
In 4���,

∠� + 67° + 90° = 180° 1M

∠� = 23° 1A

24. (a) Since $� = $�, ∠$�� = ∠$�� = 62°.
∠�$� = 180° − 62° − 62° = 56° 1M

∠��� =
1
2
∠�$� = 28° 1M+1A

(b) In 4�&�,
∠��& + 90° + 28° = 180° 1M

∠��& = 62°

Since %� = %�, ∠��% = ∠��& = 62° 1M
In 4�%&, ∠�%& = 180° − 62° − 62° = 56° 1M+1A
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25. (a) Let ∠��� = 0.
∠��� = 90° 1M
In 4���, ∠��� = 180° − 90° − 0 = 90° − 0
Since �� = ��, ∠��� = ∠��� = 90° − 0
∠��� = ∠��� − ∠��� = 90° − (90° − 0) = 0
�� = �� 1M
∠��� = ∠��� = 0

In 4���,
0 + 0 + 0 = 180° 1M

0 = 60°

So, ∠��� = 60° 1A

(b) �� = �� and �� = �� 1M
So, we have �� = �� = ��, ∠��� = ∠��� and ∠��� = ∠��� = 45°
In 4���, ∠��� = 180° − 45° − 45° = 90° 1M
∠��� = ∠��� − ∠��� = 90° − 60° = 30°
In 4���,

∠��� + ∠��� + 30° = 180° 1M

2∠��� + 30° = 180°

∠��� = 75° 1A

26. (a) ∠%$� = ∠%$& and ∠'$� = ∠'$& 1M
64° = ∠%$& + ∠'$& = ∠%$� + ∠'$� 1M
∠$�% = ∠$�' = 90°
In quadrilateral �$�) ,

90° + (64° + 64°) + 90° + ∠�)� = 360° 1M

∠�)� = 52° 1A

(b) %� = %& and '� = '& 1M
16 cm = )% + %� = )% + %&
)� = )� = 16 cm 1M
16 cm = )' + '� = )' + '&
Perimeter of 4)%' = 16 + 16 = 32 cm 1A

27. (a) ∠$�� = 90° (tangent ⊥ radius) 1M

∠$�� = ∠$�� (ext. ∠, cyclic quad.) 1M

= 90°
Thus, �� is the tangent to the smaller circle at �. (converse of tangent ⊥ radius) 1A

(b) Since ∠$�� = 90°, $� is a diameter of the larger circle. 1M
$� = 2 × 13 = 26 cm.
In 4�$�, �� =

√
262 − 102 = 24 cm 1M+1A
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