
1. (a) �� = �� (property of square)

∠��' = 90° (property of square)

∠��% = 90° (property of square)

= ∠��'

∠�%� = ∠'�� (corr. ∠s, �'//%�)

∠�'� = ∠'�� (alt. ∠s, ��//��)

= ∠�%�

4��' � 4��% (AAS)

Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1

(b) ∠�'� + ∠��' + 90° = 180°

∠�'� + ∠�'�
4

= 90°

∠�'� = 72°
Since 4��' � 4��%, we have ∠�%� = ∠�'� = 72°. 1M
Note that &� = �' = %�. 4�%& is an isosceles triangle. 1M
∠�&� = ∠�%� = 72° 1A

2. (a) 4��� ∼ 4��� (given)

∠��� = ∠��� (corr. ∠s, ∼ 4s)

��//�� (alt. ∠s equal)

Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1

(b) ∠��� = ∠��� 1M
∠��� + ∠��� = ∠���

∠��� + 2∠��� = 75°

∠��� = 25°

∠��� =
180° − ∠���

2
1M

= 65°
∠��� = 65° − 25°

= 40° 1A
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3. (a) ∠��� = 90° (given)

∠��� + 90° = 180° (int. ∠s, ��//��)

∠��� = 90° = ∠���

∠��� = ∠��� (given)

4��� ∼ 4��� (AA)

Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1

(b) (i) ∠��� = ∠��� 1M
∠��� = 180° − ∠��� − ∠���

= 180° − ∠��� − ∠���
= ∠���

= 90°
4��� is a right-angled triangle. 1A

(ii)
��

��
=
��

��
1M

��

28
=

12
16

�� = 21 cm

Required area =
(21) (28)

2
= 294 cm2 1A

4. (a) (i) �� = �� (given)

∠��� = ∠��� = 90° (given)

�� = �� (common side)

4��� � 4��� (RHS)

Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1

(ii) 4��� � 4��� (proved)

�� = �� (corr. sides, � 4s)

∠��� = ∠��� (corr. ∠s, � 4s)

�� = �� (common side)

4��� � 4��� (SAS)

2



Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1

(b) ∠��� + ∠��� = 90° + 90° = 180°
Therefore, ��//��. 1M
We have ∠��� = ∠��� and ∠��� = ∠���.
Thus, we have ∠��� = ∠��� and �� = ��. 1M
Then �� = �� = �� = �� and ���� is a rhombus.
The claim is correct. 1A

5. (a) ∠��� = ∠��� (alt. ∠s, ��//��)

∠��� = ∠��� (alt. ∠s, ��//��)

4��� ∼ 4��� (AA)

Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1

(b)
��

��
=
��

��
��

74
=

175 − ��
111

111�� = 12 950 − 74��

�� = 70 cm
��2 = 742 = 5476 cm2

��2 + ��2 = 242 + 702 = 5476 cm2 = ��2 1A
Thus, ∠��� = 90°.
We have ∠��� = 180° − 90° = 90°.
4��� is a right-angled triangle. 1A

6. (a) ∠��� = ∠��� (given)

��//�� (alt. ∠s equal)

∠��� = ∠��� (corr. ∠s, ��//��)

∠��� = ∠��� (corr. ∠s, ��//��)

4��� ∼ 4��� (AA)

Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1
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(b)
��

��
=
��

��
1M

36
12

=
80 − ��
��

36�� = 960 − 12��

�� = 20 cm
��2 + ��2 = 122 + 162 = 400 cm2

��2 = 202 = 400 cm2 = ��2 + ��2 1M
We have ∠��� = 90°.
Since 4��� ∼ 4���, we have ∠��� = ∠��� = 90°.
Thus, 4��� is a right-angled triangle. 1A

7. (a) ∠��� = ∠��� (given)

∠��� = ∠��� (alt. ∠s, ��//��)

4��� ∼ 4��� (AA)

Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1

(b)
��

��
=
��

��
��

625
=

168
175

1M

�� = 600 cm
��2 + ��2 = 1752 + 6002 = 390 625 cm2

��2 = 6252 = 390 625 cm2 = ��2 + ��2 1M
We have ∠��� = 90°.
Also, ∠��� = ∠��� = 90°.
The claim is agreed. 1A

8. (a) ∠��� = ∠��� = 90° (property of square)

∠��� + ∠��� + ∠��� = 180° (∠ sum of 4)

∠��� = 90° − ∠���
∠��� = 90° (given)

∠��� + ∠��� + ∠��� = 180° (adj. ∠s on st. line)

∠��� = 90° − ∠���
= ∠���

4��� ∼ 4��� (AA)
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Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1

(b)
��

��
=
��

��
48 − 12
��

=
48
12

1M

�� = 9 cm
Required area

= 482 − (48) (36)
2

− (12) (9)
2

− (48) (48 − 9)
2

1M

= 450 cm2 1A

9. (a) ∠��� = ∠��� (vert. opp. ∠s)

∠��� = 90° − ∠��� (given)

∠��� = 90° (given)

∠��� = 90° − ∠���
= ∠���

4��� ∼ 4��� (AA)

Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1

(b) (i) ∠��� = ∠��� = 90° 1M
4��� is a right-angled triangle. 1A

(ii) Let �� = G cm. Then �� = (25 − G) cm.
��

��
=
��

��
G

25
=

6
25 − G 1M

25G − G2 = 150

−G2 + 25G − 150 = 0

G = 10 or 15 (rejected)

�� =
√

102 − 62 = 8 cm 1M
�� =

√
(25 + 6)2 + 82 =

√
1025 cm

Required perimeter = (25 + 6) + 8 +
√

1025

= (39 + 5
√

41) cm 1A

≈ 71.0 cm
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10. (a) ∠��� = 90° (property of square)

∠��� = 90° (property of square)

= ∠���

�� = �� = �� (property of square)

�� = �� (given)

�� = �� − ��
= �� − ��
= ��

4��� � 4��� (SAS)

Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1

(b) 4���, 4���, 4��� 1A

(c) Note that 4��� ∼ 4���.
��

��
=
��

��
(corr. sides, ∼ 4s) 1M

��2 = �� (�� + ��)
��2 − ��2 = �� × �� 1

11. (a) �� = �� (common side)

∠��� = 90° (given)

∠��� = 90° (property of rectangle)

= ∠���

�� = �� (given)

∠��� = ∠��� (base ∠s, isos. 4)

��//�� (property of rectangle)

∠��� = ∠��� (alt. ∠s, ��//��)

= ∠���

4��� � 4��� (AAS)

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) �� = �� − �� = �� − �� = 5 − 1 = 4 cm 1M

�� =
√
��2 − ��2 =

√
52 − 42 = 3 cm 1M
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Area of 4��� =
1
2
(4) (3) = 6 cm2 1A

12. (a) We have �� = �� = 7 cm and �� = ��. 1M
�� = ��

= 10 − �� + ��
= 10 − 7 + 3

= 6 cm 1A

(b) ∠��� = ∠��� (common ∠)

4��� � 4��� (given)

∠��� = ∠��� (corr. ∠s, � 4s)

4��� ∼ 4��� (AA)

Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1

(c) �� =
√

62 + 72 =
√

85 cm 1M
Let ℎ be the perpendicular distance from � to ��.
Consider the area ratio of 4��� and 4���.(

(3) (ℎ)
2

)(
(7) (6)

2

) =

(
3√
85

)2
1M

ℎ =
126
85

Minimum length of �) = 7 − ℎ 1M

≈ 5.52 cm

< 5.6 cm
The claim is agreed. 1A

13. (a) ∠��� = ∠��� (given)

∠��� = ∠��� (alt. ∠s, ��//��)

= ∠���

�� = �� (sides opp. equal ∠s)

Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1

(b) Note that 4��� ∼ 4���.
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�� : �� = �� : ��

= 5 : (5 + 3)
�� : �� = 5 : (8 − 5)

= 5 : 3 1A

sin∠��� =
��

��
1M

=
��

��

=
3
5

∠��� ≈ 36.9° 1A

14. (a) �� = �� (property of square)

�& = �% (given)

∠��% = 90° (property of square)

∠��� = 90° (property of square)

∠��& + ∠��� = 180° (adj. ∠s on st. line)

∠��& + 90° = 180°

∠��& = 90°

= ∠��%

4��& � 4��% (SAS)

Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1

(b) We have ∠��& = ∠��%. 1M
∠%�& = ∠��& + ∠��%

= ∠��% + ∠��%
= ∠���

= 90°
Thus, 4�%& is a right-angled triangle. 1A

(c) �% = �& = 8 cm
4�%& is a right-angled isosceles triangle.
We have ∠�%& = 45°.
Let 3 be the shortest distance between � and %&.

sin 45° =
3

%�
1M

3 = 4
√

2 cm

> 5 cm

There is no point � on %& such that the distance between � and � is less than 5 cm. 1A
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15. (a) ∠��� = 90° (given)

∠��� = 90° (given)

∠��� = ∠��� = 90° (vert. opp. ∠s)

∠��� = 90° (prop. of rectangle)

∠��� = 90° − ∠���
∠��� + ∠��� + ∠��� = 180° (∠ sum of 4)

∠��� + 90° + ∠��� = 180°

∠��� = 90° − ∠���
= ∠���

4��� ∼ 4��� (AA)

Marking Scheme

Case 1 Any correct proof with correct reasons. 2

Case 2 Any correct proof without reasons. 1

(b) (i) Note that �� = �� = �� and �� ⊥ �� . 1M
We have �� = ��.
� is the mid-point of �� . 1

(ii) �� = �� = 12 cm
�� =

√
152 − 122 = 9 cm 1M

Since 4��� ∼ 4���.
��

��
=
��

��
��

15
=

12
9

1M

�� = 20 cm 1A

16. D

�� =
1
2
�� = 1 cm

�� =
1
2
�� = 1 cm

Note that 4��� � 4���.
We have ∠��� = ∠��� .
Consider 4���.

��2 = ��2 + ��2

�� =
√

22 + 12

=
√

5 cm
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Note that 4��� ∼ 4���.
area of 4���
area of 4��� =

(
��

��

)2

area of 4���
1
2 (2) (1)

=

(
1√
5

)2

area of 4��� =
1
5

cm2

17. B

∠��� + 2∠��� + 2∠��� = 180°

∠��� + ∠��� = 55°
∠��� + ∠��� + ∠��� = 180°

∠��� = 125°

18. D

I. 3.

(= − 2)180° = 360°

= = 4

The regular polygon is a square.

II. 3.
Property of square.

III. 3.
Property of square.

19. A

(Left figure) Draw a parallel line passing through the vertex corresponding to angle 1.
(Right figure) Move the vertex corresponding to angle 0 to the left.

0

11

12

2

0′

1′

2
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I. 3.
Consider the left figure.
We have 12 + 0 = 360° and 11 + 2 = 180°.

0 + 1 + 2 = 0 + (11 + 12) + 2
= (0 + 12) + (11 + 2)
= 360° + 180°

= 540°

II. 7.
Consider the right figure. We have 0′ < 0 and 1′ > 1.
We have 0′ − 1′ + 2 < 0 − 1′ + 2 < 0 − 1 + 2.
The equation 0 − 1 + 2 = 270° cannot hold in both cases.

III. 7. Consider the right figure. We have 0′ < 0 and 1′ > 1.
We have 0′ − 1′ − 2 < 0 − 1′ − 2 < 0 − 1 − 2.
The equation 0 − 1 − 2 = 90° cannot hold in both cases.

20. C

Let " be the mid-point of ��.
We have �� = �� = 20 and �" = �" =

0

2
.

Note that 4��" ∼ 4���.
��

�"
=
��

��
��(
0
2
) =

0

20

�� =
0

4

�� =
√
��2 − ��2 =

√
02 −

(0
4

)2
=

√
150
4

Required area =
1
2
× �� × ��

=
1
2
×
√

150
4
× 0

4

=

√
1502

32

21. A

Since 4��� and 4��� are equilateral, we have ∠��� = ∠��� = 60°.
Consider the regular pentagon ����� .

5∠��� = (5 − 2)180°

∠��� = 108°
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Consider the angles at point � .

∠��� + ∠��� + ∠��� + ∠��� = 360°

108° + 60° + 60° + ∠��� = 360°

∠��� = 132°

Note that �� = �� = �� = ��, we have ∠��� = ∠��� .

∠��� + ∠��� + ∠��� = 180°

2∠��� + 132° = 180°

∠��� = 24°

22. A

I. 3.
Refer to the figure.

Note that 0+11 = 360° and 2+12 = 360°.

0 + 1 + 2 = (0 + 11) + (12 + 2)
= 360° + 360°

= 720°

11

12

0

2

II. 3.
Note that 0 + 11 = 360°.

0 + 1 = (0 + 11) + 12

= 360° + 12

> 360°

III. 7.
Refer to the figure.
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2

1

0

Note that 1 becomes larger and 2 becomes smaller.
The result of 0 + 1 − 2 becomes larger.
The equation cannot hold in both cases.

23. D

360° − 44° = 316°
Required bearing is 316°.

24. B

Note that 4��� ∼ 4���.
��

��
=
��

��
��

�� + 10
=

6
6 + 6

�� = 10 cm

In 4��� , we have �� =
√

102 − 62 = 8 cm.
��

��
=
��

��
��

8
=

6 + 6
6

�� = 16 cm

In 4���, we have �� =
√

162 + 122 = 20 cm.

25. A

Since ��//�� , we have ∠��� = ∠��� = 65°.

∠��� + 65° + 38° = 180°

∠��� = 77°

13



In 4���, we have ∠��� = ∠��� = 77°.

∠��� + ∠��� + ∠��� = 180°

∠��� + 77° + 77° = 180°

∠��� = 26°

26. D

I. 7.
The sum of each pair of interior angle and exterior angle is 180°.
Each exterior angle = 180° × 1

1 + 5
= 30°

Sum of exterior angle of polygon is 360°.

We have = =
360°
30

= 12 ≠ 10.

II. 3.
Each interior angle = 180° − 30°

= 150°
III. 3.

27. C

Since 4��� is equilateral, we have ∠��� = 60°.
Since ���� is a square, we have ∠��� = 90°.
Consider the regular pentagon �����.

5∠��� = (5 − 2)180°

∠��� = 108°

Consider the angles at point �.

∠��� + ∠��� + ∠��� + ∠��� = 360°

60° + 90° + 108° + ∠��� = 360°

∠��� = 102°

Note that �� = �� = �� = ��, we have ∠��� = ∠���.

∠��� + ∠��� + ∠��� = 180°

2∠��� + 102° = 180°

∠��� = 39°

28. C
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4��� ∼ 4���
��

��
=
��

��

��

5
=

1
2

√
52 + 122

12

�� =
65
24

29. A

���� is a rhombus.
∠��� = ∠��� = 58°
∠��� + ∠��� + ∠��� = 180°

∠��� + 58° + 58° = 180°

∠��� = 64°
∠��� = ∠��� = 64°
∠��� + ∠��� + ∠��� = 180°

∠��� + 64° + 64° = 180°

∠��� = 52°

30. D

Since �� = �� , we have ∠��� = ∠��� .

∠��� + ∠��� = ∠���

2∠��� = 132°

∠��� = 66°

Since ��//��, we have ∠��� = ∠��� = 66°.
Since �� = �� , we have ∠��� = ∠��� = 66°.

∠��� + ∠��� + ∠��� = 180°

66° + 66° + ∠��� = 180°

∠��� = 48°

Note that ��� is a straight line.

∠��� + ∠��� + ∠��� = 180°

66° + 48° + ∠��� = 180°

∠��� = 66°

31. C
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Since ��//��.

∠��� + ∠��� = 180°

110° + ∠��� = 180°

∠��� = 70°

and ∠��� + ∠��� = 180°

∠��� + 125° = 180°

∠��� = 55°

Since �� = ��, we have ∠��� = ∠��� = 70°.

∠��� + ∠��� + ∠��� = 180°

∠��� + 70° + 70° = 180°

∠��� = 40°

Thus, ∠��� = ∠��� − ∠��� = 55° − 40° = 15°.

32. B

Let ∠��� = G.
Since �� = ��, we have ∠��� = ∠��� = G.
Consider 4��� .

∠��� + ∠��� = ∠���

G + G = ∠���

∠��� = 2G

Since �� = �� , we have ∠��� = ∠��� = 2G.
��� is a straight line.

∠��� + ∠��� + ∠��� = 180°

∠��� + 2G + G = 180°

∠��� = 180° − 3G

Since �� = ��, we have ∠��� + ∠��� = 180° − 3G.
Since �� = ��, we have ∠��� = ∠��� = 180° − 3G.

∠��� + ∠��� + ∠��� = 180°

G + (180° − 3G) + (180° − 3G) = 180°

G = 36°

33. C

Since �� = ��, we have ∠��� = ∠���.
∠��� + ∠��� + ∠��� = 180°

2∠��� + 74° = 180°

∠��� = 53°
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∠��� + ∠��� = 180°

∠��� + 40° = 180°

∠��� = 140°
∠��� + ∠��� + ∠��� + ∠��� = 360°

∠��� + 60° + 53° + 140° = 360°

∠��� = 107°
∠��� + ∠��� + ∠��� = 180°

∠��� + 107° + 30° = 180°

∠��� = 43°

34. A

I. 3.
Since �� = ��, we have ∠��� = ∠���.
Since ��//��, we have ∠��� = ∠���.

II. 3.
We have �� = ��, �� = �� and ∠��� = ∠��� = 90°.

III. 7.
Consider the following figure. ���� is a rectangle and �� = ��.

�

� �

�

�

�

Note that ∠��� ≠ ∠��� .

35. B

Note that 4��� ∼ 4��� .
��

��
=
��

��
��√

162 + 302
=

12
16

�� = 25.5 cm

Required perimeter = 2(34 + 25.5)
= 119 cm
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36. D

∠��� =
(5 − 2)180°

5
= 108°

∠��� =
180° − 108°

2
= 36°

Let � be a point due east of �.
∠��� = 90° − 81° = 9°
∠��� = 36° − 9° = 27°
Note that ��//��.
Let � be a point due west of �.
∠��� = ∠��� = 27°
∠��� = 27° + 108° = 135°
135° − 90° = 45°
The bearing of � from � is N45°E.

37. D

I. 3.
Required sum = (6 − 2)180°

= 720°
II. 7.

Each interior angle =
720°

6
= 120°

Each exterior angle =
360°

6
= 60°

≠
120°

3
III. 3.

38. A

Consider 4���.
��2 = ��2 − ��2

�� =
√

652 − 602

= 25 cm

Note that 4��� ∼ 4��� .
��

��
=
��

��
��

25
=
�� + 60

60

�� =
5��
12
+ 25

18



The perimeter of ���� is 322 cm.

2(�� + ��) = 322

2
[(

5��
12
+ 25

)
+ ��

]
= 322

�� = 96 cm

�� = 65 cm

Consider 4���.
��2 = ��2 + ��2

�� =
√

962 + (65 − 25)2
= 104 cm

Note that 4��� � 4���, we have �� = �� = 25 cm.
Thus, �� = �� − �� = 104 − 25 = 79 cm.

39. B

Note that 4��� ∼ 4��� .
��

��
=
��

��

��

6.25 × 16
9+16

=
6.25 × 9

9+16
��

��2 = 9

�� = 3 cm

Consider 4��� .
��2 = ��2 + ��2

�� =
√

32 + 42

= 5 cm

Consider 4��� .
��2 = ��2 + ��2

�� =
√

32 + 2.252

= 3.75 cm

Required perimeter = 2(�� + ��)
= 2(3.75 + 5)
= 17.5 cm

40. A

Consider the shaded pentagon as shown.

19



The reflex angle is equal to ∠� + ∠� + 180°.
By considering the sum of angles of the pentagon,

(required sum) + 180° = (5 − 2)180°

required sum = 360°

�

�

41. C

Note that 4��� � 4��� .
∠��� = ∠��� = 31°
∠��� = ∠��� = 23°
∠��� + ∠��� + ∠��� = 180°

∠��� + 31° + 23° = 180°

∠��� = 126°
∠��� = ∠��� = 126°
∠��� + ∠��� + ∠��� = 360°

∠��� + 126° + 126° = 360°

∠��� = 108°
∠��� + ∠��� = 180°

∠��� + 108° = 180°

∠��� = 72°

42. C

Note that 4��� ∼ 4���.
��

��
=
��

��
��

5
=

5 + 15
��

��2 = 100

�� = 10 cm or −10 cm (rejected)

43. C

Since 4��� is equilateral, we have ∠��� = 60°.
Since ���� is a square, we have ∠��� = 90°.
Consider the regular polygon ������� !" .

10∠��" = (10 − 2)180°

∠��" = 144°
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Consider the angles at point �.

∠"�� + ∠��� + ∠��� + ∠��" = 360°

∠"�� + 60° + 90° + 144° = 360°

∠"�� = 66°

Note that �" = �� = �� = ��, we have ∠��" = ∠�"�.
Consider 4��" .

∠"�� + ∠��" + ∠�"� = 180°

66° + 2∠�"� = 180°

∠�"� = 57°

Consider the angles at point " .

∠�"� + ∠�"! + ∠�"! = 360°

57° + 144° + ∠�"! = 360°

∠�"! = 159°

44. B

∠�$� = 90° − 52° = 38°
∠$�� =

180° − 38°
2

= 71°
Required angle is S19°E.

45. B

Note that 4��� ∼ 4���.
��

��
=
��

��
50(
100
3

) =
��

��

��

��
=

3
2

Note that 4��� ∼ 4���.
��

��
=
��

��
=
��

��
��

��
=

3
2
=
��

��

We have �� =
3��

2
.

3
2
=
�� + 50(

3��
2

)
�� = 40
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46. C

Since 4��� is equilateral, we have ∠��� = 60°.
Consider the regular pentagon ����� .

5∠��� = (5 − 2)180°

∠��� = 108°

Note that �� = �� = ��, we have ∠��� = ∠���.

∠��� + ∠��� + ∠��� = 180°

2∠��� + (108° − 60°) = 180°

∠��� = 66°

47. B

I. 7.
It has rotational symmetry.

II. 3.
It is an isosceles triangle but is not an equilateral triangle.
It has reflectional symmetry but not rotational symmetry.

III. 7.
The remaining angle is 26°.
It has neither reflectional symmetry nor rotational symmetry.

48. B

Note that ∠��� = ∠��� and ��//�� .
area of 4���
area of 4��� =

��

��
area of 4���

50
=

4
5

area of 4��� = 40 cm2

49. C

Note that 4��� ∼ 4���.
Let G cm2 be the area of 4���.

G

18
=

(
4
3

)2

G = 32
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50. B

I. 3.
Refer to the figure.

2 + 3 + 90° = 360°

2 + 3 = 270°

2
3

0

1

2
3

II. 7.
Refer to the figure.

0

1

2
3

Note that 0 becomes smaller and 1 becomes larger.
The result of 0 + 3 becomes smaller, while the result of 1 + 2 becomes larger.
The equation cannot hold in both cases.

III. 3.
Note that 0 + 1 = 180° and 2 + 3 = 270°.

0 + 1 + 2 + 3 = 180° + 270°

= 450°

51. D

The regular pentagon is symmetric.
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�

�

��

�

�

�

��

�
�

I. 3.
Consider the regular pentagon ����� .

5∠��� = (5 − 2)180°

∠��� = 108°

Since ��//��.
∠��� + ∠��� = 180°

∠��� + 108° = 180°

∠��� = 72°

II. 3.

III. 3.

52. A

I. 3.
Exterior angle = 180° − 135°

= 45°
Consider the sum of exterior angles.

=(45°) = 360°

= = 8

II. 3.

III. 7.
The number of axes of reflectional symmetry is 8.

53. C
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Consider the regular decagon ����������.

10∠��� = (10 − 2)180°

∠��� = 144°

Consider the regular pentagon � !"�.

5∠��" = (5 − 2)180°

∠��" = 108°

Since 4�"# is equilateral, ∠"�# = 60°.

∠��� + ∠��" + ∠"�# + ∠#�� = 360°

144° + 108° + 60° + ∠#�� = 360°

∠#�� = 48°

Note that �� = �� = �" = �# , we have ∠��# = ∠�#�.

∠��# + ∠�#� + ∠#�� = 180°

2∠�#� + 48° = 180°

∠�#� = 66°

54. C

I. 7.
Take ∠��& = 90° such that ���� is a rectangle, where �� ≠ ��.

� �

��

� �

��

%

&

'

(

Note that ∠��( ≠ 45° and ∠��( ≠ ∠&�(.
Thus, 4��( and 4�&( are not congruent triangles.

II. 3.
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Let  be the intersection of �� produced and �� produced.

∠��� = ∠��� (opp. ∠s, //gram)

∠��& = 180° − ∠��� (adj. ∠s on st. line)

∠%�� = 180° − ∠��� (adj. ∠s on st. line)

= ∠��&

∠��& = ∠��& (alt. ∠s, ��//��)

�� = �& (given)

∠��& = ∠∠�&� (base. ∠s, isos. 4)

∠�&� = ∠� � (alt. ∠s, � //��)

∠�%� = ∠� � (alt. ∠s, ��//� )

= ∠��&

4��& ∼ 4�%� (AA)

III. 3.
We have 4��& ∼ 4�%�.

∠��% = ∠��& (corr. ∠s, ��//��)

∠��& = ∠�%� (corr. ∠s, � 4s)

∠�%� = ∠�%� (vert. opp. ∠s)

= ∠��%

�� = �% (sides opp. equal ∠s)

55. B

Note that 4��� ∼ 4���.
Let G cm2 be the area of 4���.
Then the area of 4��� is (G + 21) cm2.

G

G + 21
=

(
��

��

)2

=

(
4

3 + 5

)2

G = 7

Consider 4��� and 4��� .
area of 4���
area of 4��� =

��

��
area of 4���

7
=

8
7

area of 4��� = 8 cm2
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Since 4��� ∼ 4���.
��

��
=
��

��
��(
3��

4

) =
3 + 5

4

�� =
3��

2
��

��
=

1
3
2 − 1

= 2

Consider 4��� and 4���.
area of 4���
area of 4��� =

��

��
8

area of 4��� = 2

area of 4��� = 4 cm2

Required area = 21 + 7 + 8 + 4

= 40 cm2

56. A

Consider the following figure.

0

1

2 32

4

�

�

� �
�

�

�

�

�

Move the vertex � to the right.
As a result, angle 1 becomes larger while angle 3 becomes smaller.

I. 7.
The value of 2 + 3 becomes smaller after the adjustment.

II. 7.
The value of 0 + 1 − 4 becomes larger after the adjustment.

III. 3.
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0 + 1 + 2 + 3 + 4 = (0 + 4) + 1 + (2 + 3)
= ∠��� + 1 + ∠���
= 180°

57. B

Note that 4�%& ∼ 4�&�.
%&

&�
=
�&

��

=
2

2 + 1

=
2
3

Consider 4�%&.

tan∠%�& =
%&

&�

∠%�& ≈ 34°

Note that �, �, &, % are concyclic.
We have ∠%�& = ∠%�&.

tan∠%�& =
�&

��

tan∠%�& =
2
3

∠%�& ≈ 34°

Thus, ∠%�& ≈ 34°.

58. D

I. 7.
Note that 0 ≠ 1.

0

0

0

0

0 1

1

1

1

23

0
1

2
3

II. 3.
Note that rhombus is symmetrical. We have the angles in the figure above.
Consider the angles at the bottom right vertex, we have 20 + 2 = 360°.
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III. 3.
Note that 20 + 21 = 180°.

(3 + 21) + (2 + 20) = 360° + 360°

2 + 3 + (20 + 21) = 720°

2 + 3 = 540°

59. D

Since 4��� � 4���, we have �� = �� = 5 cm and �� = �� = 12 cm.
Consider 4��� .

��2 = ��2 + ��2

�� =
√

52 + 122

= 13 cm

Consider 4���.
��2 = ��2 + ��2

�� =
√

122 + 122

= 12
√

2 cm

Required perimeter = (12 − 5) + 13 + 12
√

2

≈ 37.0 cm

60. D

�� = �� = 3 cm
Note that 4��� ∼ 4���.

��

��
=
��

��
��

3
=

2
2 + 3

�� = 1.2 cm

�� = �� − �� = 3 − 1.2 = 1.8 cm

61. C

Note that 4��� � 4��� .
We have ∠��� = ∠��� = 36° and �� = �� .
Since ���� is a square, we have ∠��� = 90°.

∠��� + ∠��� + ∠��� = 90°

9° + ∠��� + 36° = 90°

∠��� = 45°
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Note that 4��� � 4��� , we have ∠��� = ∠���.
Consider the angles at point � .

∠��� + ∠��� + ∠��� = 180°

(180° − 90° − 36°) + (180° − 90° − 36°) + ∠��� = 180°

∠��� = 72°

62. B

I. 7.
Refer to the figure. We have �� = ��, �� = �� and ∠��� = ∠��� .

�

�

�

�

�

�

Note that 4��� and 4��� are not congruent.

II. 3.
�� = �� (given)

�� = �� (given)

∠��� = ∠��� (given)

∠��� = ∠��� + ∠���
∠��� = ∠��� + ∠���

= ∠��� + ∠���
= ∠���

4��� � 4��� (SAS)
III. 7.

Refer to the figure above.
Note that 4��� and 4��� are not congruent.

63. A
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I. 3.
Interior angle =

(16 − 2)180°
16

= 157.5°
II. 3.

III. 7.
The number of axes of reflectional symmetry is 16.

64. C

(= − 2)180° = 12 × 360°
=

=2 − 2= − 24 = 0

= = 6 or − 4 (rejected)

A. 7.

B. 7.
Each interior angle =

(6 − 2)180°
6

= 120°

C. 3.
Number of diagonals = �6

2 − 6 = 9

D. 7.
Number of folds of rotational symmetry is 6.

65. D

∠��� + 34° + 72° = 180°

∠��� = 74°

∠��� =
180° − 74°

2
= 53°

53° − 34° = 19°
The bearing of � from � is S19°W.

END OF PAPER


