
1. (a)
��

sin 65°
=

15
sin 58°

1M

�� ≈ 16.0 cm 1A
��2 = ��2 + 172 − 2(��) (17) cos 116° 1M

�� ≈ 28.0 cm 1A
(b) ∠��� = 180° − 58° − 65° = 57°

� = �� cos 57° ≈ 8.73 cm 1M
272 = ��2 + 152 − 2(��) (15) cos∠���

∠��� ≈ 70.5°
�� cos∠��� ≈ 9.36 cm ≠ � 

So, � is not perpendicular to ��. 1M
The claim is disagreed. 1A

2. (a) Required area =
1
2
(20) (24) sin 60° 1M

≈ 208 cm2 1A
(b) Let � be a point on �� such that �� ⊥ ��.

Required angle is ∠���. 1M

��2 = 202 + 242 − 2(20) (24) cos 60° 1M

�� ≈ 22.3 cm

Consider the area of 4���.
1
2
(��) (��) = 1

2
(20) (24) sin 60° 1M

�� ≈ 18.7 cm

Consider 4��� .

sin∠��� =
18
��

∠��� ≈ 74.7° 1A

(c) The shortest distance from � to the plane ��� is equal to ��, which is 18 cm.
Let � be the projection of � on the plane ���.
Note that � lies on �� and �� is the shortest distance between � and the plane ���.
�� =

√
��2 − 182 ≈ 4.94 cm

Consider 4���.

sin∠��� =
��

��
1M

�� ≈ 4.76 cm < 18 cm

The claim is agreed. 1A

Let ℎ cm be the shortest distance from � to the plane ���.
Note that cos∠��� =

area of 4���
area of 4��� .
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Consider the volume of tetrahedron ����.
1
3
(area of 4���) (ℎ) = 1

3
(area of 4���) (��) 1M

ℎ = �� × area of 4���
area of 4���

= �� cos∠���

< ��

The claim is agreed. 1A

3. (a) (i) �� = 20 cos 30° = 10
√

3 cm 1A
�� = �� = 20 sin 30° = 10 cm
�� =

√
102 + 102 = 10

√
2 cm 1M

��2 = ��2 + 202 − 2(��) (20) cos∠��� 1M

�� ≈ 17.8 cm 1A

(ii) Let B =
10 + �� + ��

2
≈ 22.6 cm.

Area of 4���

=
√
B(B − 10) (B − ��) (B − ��) 1M

≈ 84.1 cm2 1A
(iii) Let ℎ cm be the required height.

1
3
(area of 4���) (ℎ) = 1

3
(area of 4���) (��) 1M

1
3

(
1
2
(��) (20) sin 60°

)
ℎ =

1
3
(area of 4���) (10) 1M

ℎ ≈ 6.87 1A

(b) Volume of the tetrahedron

=
1
3

(
1
2
(��) (��) sin∠���

)
(��) 1M

=
500
√

3
3

sin∠���
The volume of the tetrahedron is maximum when ∠��� is 90°.
When ∠��� increases from 45° to 90°, the volume of the tetrahedron increases.
When ∠��� increases from 90° to 120°, the volume of the tetrahedron decreases. 1A
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4. (a)
18

sin∠���
=

22
sin 80°

1M

∠��� ≈ 53.7° or 126° (rejected) 1A

(b) (i) 252 = 222 + 182 − 2(22) (18) cos∠��� 1M

∠��� ≈ 76.6° 1A
(ii) Let � be a point on �� such that �� ⊥ ��.

Let � be a point on �� such that �� ⊥ ��.
Required angle is ∠���. 1M
�� = 18 sin 80° ≈ 17.7 cm 1M
�� = 18 cos 80° ≈ 3.13 cm
�� = �� tan∠��� = �� tan∠��� ≈ 4.25 cm
�� =

√
��2 + ��2 ≈ 5.28 cm

Consider 4���.

��2 = 182 + ��2 − 2(18) (��) cos∠���

�� ≈ 17.5 cm

Consider 4���.

��2 = ��2 + ��2 − 2(��) (��) cos∠���

∠��� ≈ 80.7°

> 80°

The claim is agreed. 1A

5. (a) (i) ��2 = 242 + 202 − 2(24) (20) cos 80° 1M

�� ≈ 28.4 cm 1A
(ii) �� = �� = �� = 20 cm

��2 = 202 + 182 − 2(20) (18) cos∠��� 1M

∠��� ≈ 96.8° 1A

(b) Area of 4��� =
1
2
(20) (18) sin∠��� 1M

= 180 sin∠��� cm2

The area of 4��� varies directly as sin∠���. 1M
The area of 4��� is maximum when ∠��� = 90°.
Suppose ∠��� = 90°.
�� =

√
202 + 182 =

√
724 cm

��2 = 242 + 202 − 2(24) (20) cos∠���

∠��� ≈ 74.8°
When ∠��� decreases from 80° to 74.8°, the area of 4��� increases.
when ∠��� decreases from 74.8° to 20°, the area of 4��� decreases. 1A

(c) (i) ��2 = 242 + 202 − 2(24) (20) cos 60°

�� =
√

496 cm
�� = �� =

√
496 cm
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��2 = 202 + 182 − 2(20) (18) cos∠��� 1M

cos∠��� =
19
60

1A

(ii) Required angle is ∠��%.
∠�%� = 180° − 25° − 60° = 95°
�%

sin 60°
=

24
sin 95°

1M

�% ≈ 20.9 cm
�%

sin 25°
=

24
sin 95°

�% ≈ 10.2 cm
%� = �� − �% ≈ 9.82 cm
�%2 = %�2 + 182 − 2(%�) (18) cos∠��� 1M

�% ≈ 17.6 cm
�%2 = 202 + �%2 − 2(20) (�%) cos∠��% 1M

∠��% ≈ 50.9° 1A
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6. (a) Consider 4���.

��2 = 752 + 602 − 2(75) (60) cos 105° 1M

�� ≈ 107 cm 1A

602 = 752 + ��2 − 2(75) (��) cos(2∠���) 1M

∠��� ≈ 16.3°

Consider 4���.
∠��� = ∠��� + ∠��� ≈ 121° 1M

��

sin∠���
=

��

sin∠���
1M

�� ≈ 35.3 cm 1A

(b) (i) Let � be a point on �� produced such that �� ⊥ ��.
Required distance = ��

= �� sin∠��� 1M

≈ 30.2 cm 1A

(ii) �� =
√
��2 − ��2 ≈ 18.4 cm

∠��� = 180° − ∠��� = ∠��� ≈ 121°
�� = 60 − �� ≈ 24.7 cm
Consider 4��� .

��2 = ��2 + ��2 − 2(��) (��) cos∠��� 1M

�� ≈ 37.6 cm

Consider 4��� .

�� =
√
��2 + ��2 1M

≈ 48.2 cm

Consider 4���.

��2 = ��2 + ��2 − 2(��) (��) cos∠��� 1M

∠��� ≈ 105.7°

> 105°

The claim is agreed. 1A
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7. (a) ∠��� = 180° − 104° − 18° = 58°
��

sin 18°
=

56
sin 58°

1M

�� ≈ 20.4 cm 1A
��

sin 104°
=

56
sin 58°

�� ≈ 64.1 cm 1A

(b) �% =
��

4
≈ 16.0 cm

�%2 = �%2 + ��2 − 2(�%) (��) cos 58° 1M

�% ≈ 18.1 cm
Let & and ' be the projections of % and � on the horizontal ground respectively.
Required angle is ∠%�&. 1M
�' = 56 sin 37° ≈ 33.7 cm
%& =

�'

4
≈ 8.43 cm 1M

sin∠%�& =
%&

�%

∠%�& ≈ 27.8° < 28°
The claim is correct. 1A

8. (a) Let " be the mid-point of ��.
�" = 20 sin 60° = 10

√
3 cm

�� = �" sin 60° = 15 cm 1A
∠��� = 90°. So, �� is a diameter of the circumcircle of 4��� . 1M

Thus, �� = �� = �� =
20
2

= 10 cm 1A

(b) �� =
√
��2 − ��2 1M

=
√

175 cm
�� = �" = 10

√
3 cm

��2 = ��2 + ��2 − 2(��) (��) cos∠��� 1M

∠��� ≈ 49.5° ≠ 90°
The claim is disagreed. 1A
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9. (a) Let - be the mid-point of ��.
Required angle is ∠��- . 1M
Note that ∠�-� = 70°.

�- =

√
162 −

(
18
2

)2
=
√

175 cm
√

175
sin∠��-

=
15

sin 70°
1M

∠��- ≈ 56.0°
∠��- + ∠��- + 70° = 180°

∠��- ≈ 54.0° 1A

(b) �-2 = 152 + �-2 − 2(15) (�-) cos∠��- 1M

�- ≈ 12.9 cm

�� =
√
�-2 + -�2 ≈ 15.7 cm

��2 = 162 + 152 − 2(16) (15) cos∠���

∠��� ≈ 60.9°
Let % be a point on �� such that �% ⊥ �� and �% ⊥ ��.
sin∠��% =

�%

16
�% ≈ 14.0 cm

�% = �% ≈ 14.0 cm
Required distance

= �% + �% 1M

≈ 28.0 cm

> 27 cm
The total distance cannot be less than 27 cm. 1A

10. (a) (i) �� = 24 cm
sin∠���

23
=

sin 70°
24

1M

∠��� ≈ 64.2° 1A

(ii) Required distance

= �� sin∠���

= 23 sin(180° − 70° − ∠���) 1M

≈ 16.5 cm 1A
(b) ∠��� = 180° − 70° − ∠��� ≈ 45.8°

��

sin∠���
=

24
sin 70°

�� ≈ 18.3 cm
Let � be a point on �� such that �� ⊥ ��.
�� =

√
��2 − ��2 ≈ 7.96 cm 1A

Let � be a point on �� such that �� ⊥ ��.
Required angle is ∠���. 1M
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�� = �� tan 60° ≈ 13.8 cm
�� =

��

cos∠���
≈ 15.9 cm

��2 = ��2 + ��2 − 2(��) (��) cos 45° 1M

�� ≈ 13.3 cm
��2 = ��2 + ��2 − 2(��) (��) cos∠���

∠��� ≈ 51.1° 1A

(c) Required area

=
1
2
(��) (24) sin 45° 1M

≈ 155 cm2 1A
(d) Let ℎ cm be the required distance.

Consider the volume of the tetrahedron.
ℎ

3
(area of 4���) = 1

3
(�� sin∠���)

(
1
2
(24) (24) sin 60°

)
1M

ℎ ≈ 20.6 1A

11. (a) 2 × 1
2
(8) (7) sin∠��� = 28

√
3 1M

∠��� = 120°
��2 = 82 + 72 − 2(8) (7) cos 120° 1M

�� = 13 cm 1A

(b) (i)
8

sin∠���
=

13
sin 120°

1M

∠��� ≈ 32.2° or 148° (rejected)
Let � be a point on �� such that �� ⊥ ��.
�� = 7 sin∠��� ≈ 3.73 cm 1M
Note that ∠��� = 80°.

sin
∠���

2
=

1
2��

��

�� ≈ 4.80 cm
Required distance is 4.80 cm. 1A

(ii) Let - be the projection of � on the plane ���.
We have U = ∠��- and V = ∠��- . 1M
Note that �� > ��.

sinU =
�-

��
<
�-

��
= sin∠��- = sin V

Since U and V are acute angles, U is smaller. 1A
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12. (a) In 4���,

��2 = 52 + 102 − 2(5) (10) cos 80° 1M

�� ≈ 10.4 cm

52 = 102 + ��2 − 2(10) (��) cos∠���

∠��� ≈ 28.3°

In 4���,

�� = 10 cos∠��� 1M

≈ 8.80 cm 1A

�� = �� − �� ≈ 1.57 cm 1A

(b) (i) In 4���, when \ = 45°,

��2 = 102 + 52 − 2(10) (5) cos 45° 1M

�� ≈ 7.37 cm 1A

The angle between the faces ��� and ��� is ∠���. 1A
In 4���,

��2 = ��2 + ��2 − 2(��) (��) cos∠���

∠��� ≈ 22.1° 1A

< 25°

The claim is agreed. 1A

(ii) In 4���, when \ = 40°,

��2 = 102 + 52 − 2(10) (5) cos 40°

�� ≈ 6.96 cm

So, �� + �� ≈ 8.53 cm < ��. 1M
This violates the triangle inequality, implying that this situation is impossible. 1
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13. (a) Let  be a point on �� such that � ⊥ ��.
Consider 4�� .

cos∠�� =

(
60−30

2

)
50

∠�� ≈ 72.5°

∠��� = 180° − ∠�� ≈ 107° 1A
Consider 4���.

��2 = 302 + 502 − 2(30) (50) cos∠���

�� ≈ 65.6 cm 1A

(b) Let � be a point on �� such that �� ⊥ ��.
�� =

√
302 + 302 = 30

√
2 cm

�� =
√

602 + 602 = 60
√

2 cm
Consider 4���.

�� =

√
502 −

(
�� − ��

2

)2
1M

= 5
√

82 cm

Height of the frustum is 5
√

82 cm. 1A

(c) �� = �� = 30
√

2 cm
�� = �� ≈ 65.6 cm
Consider 4���.
Let B =

�� + �� + ��
2

.

Area of 4��� =
√
B(B − ��) (B − ��) (B − ��) 1M

≈ 1320 cm2

Let ℎ cm be the required distance.
Consider the volume of the tetrahedron ����.

1
3
(area of 4���) (ℎ) = 1

3

[
(30) (30)

2

]
(5
√

82) 1M

ℎ ≈ 15.5 1A

Required distance is 15.5 cm.
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14. (a) ∠&%( = 180° − 35° − 45° = 100°
%(

sin 35°
=

58
sin 100°

1M

%( ≈ 33.8 cm 1A

(b) (i)
%&

sin 45°
=

58
sin 100°

%& ≈ 41.6 cm
'( = %& ≈ 41.6 cm

302 = %(2 + '(2 − 2(%() ('() cos∠%(' 1M

∠%(' ≈ 45.4° 1A
(ii) Let ) be the projection of % on the plane &'(.

Required distance is %) . 1M
Let - be a point on &( such that %- ⊥ &(.
Let . be a point on '( such that -). is a straight line.
(- = %( cos 45° ≈ 23.9 cm 1M
%- = %( sin 45° ≈ 23.9 cm
-. = (- tan 35° ≈ 16.7 cm
(. =

(-

cos 35°
≈ 29.2 cm

%.2 = %(2 + (.2 − 2(%() ((. ) cos∠%(.

%. ≈ 24.7 cm
%.2 = %-2 + -.2 − 2(%-) (-. ) cos∠%-.

∠%-. ≈ 72.4°
%) = %- sin∠%-) 1M

≈ 22.8 cm

< 23 cm
The claim is agreed. 1A

15. (a) "( = 2 sin 60° =
√

3 cm
%( =

√
22 + 22 = 2

√
2 cm

sin∠"%( =

√
3

2
√

2
1M

∠"%( ≈ 37.8° 1A
(b) Let � be a point on %( such that "� ⊥ %(.

Let � be a point on () such that �� ⊥ %(.
Required angle is ∠"��. 1A
"� = "% sin∠"%( ≈ 1.37 cm 1M
%� = "% cos∠"%( ≈ 1.77 cm
�( = %( − %� ≈ 1.06 cm
�� = �( tan 45° ≈ 1.06 cm
�( =

�(

cos 45°
= 1.5 cm

�"2 = �(2 + "(2 − 2(�() ("() cos 30° 1M

�" ≈ 0.866 cm
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�"2 = ��2 + "�2 − 2(��) ("�) cos∠"��

∠"�� ≈ 39.2° 1A
Required angle is 39.2°.

(c) Let � be a point on,( such that �� ⊥ ,(.
Let � be a point on '& such that �� ⊥ '&.

Area of 4�(, =
(,() (��)

2
=
,(
√
��2 + ��2

2
1M

Since ,( and �� are constant, area of 4�(, is minimum when �� is minimum, i.e.,
�� = 0.
When � is at %, �� ≠ 0. The area is therefore not minimum when � is at %. 1A

16. (a) ∠��� = 180° − 40° − 56° = 84°
��

sin 40°
=

72
sin 84°

1M

�� ≈ 46.5 cm
Required area

=
1
2
(72) (��) sin 56° 1M

≈ 1390 cm2 1A

(b) (i) �� =
√

722 + 402 =
√

6784 cm 1M
��

sin 56°
=

72
sin 84°

�� ≈ 60.0 cm

�� =
√
��2 + ��2 ≈ 72.1 cm

Consider 4���.
Let B =

�� + �� + ��
2

≈ 101 cm.

Required area

=
√
B(B − ��) (B − ��) (B − ��) 1M

≈ 1670 cm2 1A
(ii) Let ℎ cm be the required distance.

1
3
(area of 4���) (ℎ) = 1

3
(area of 4���) (��) 1M

ℎ ≈ 33.2 1A
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17. (a)
sin∠���

85
=

sin 60°
102

1M

∠��� ≈ 46.2° or 134° (rejected)
∠��� = 180° − ∠��� − 60° ≈ 73.8°
��2 = 1022 + 852 − 2(102) (85) cos∠���

�� ≈ 113 cm 1A
∠��� = 140° − ∠��� ≈ 66.2°
�� = 85 tan∠��� ≈ 193 cm 1A

�� =
85

cos∠���
≈ 211 cm 1A

(b) (i) Let � be a point on �� such that �� ⊥ ��.
Let � be a point on �� such that �� ⊥ ��.
Required angle is ∠���. 1M

�� =
√
��2 − ��2 ≈ 184 cm

��2 = ��2 + ��2 − 2(��) (��) cos∠���

∠��� ≈ 34.8°
�� = �� sin∠��� ≈ 105 cm 1M
�� = �� cos∠��� ≈ 151 cm
��

85
=
��

��

�� ≈ 66.7 cm

�� =
√
��2 + ��2 ≈ 165 cm

∠��� = tan−1 102
��
≈ 29.0°

��2 = ��2 + ��2 − 2(��) (��) cos∠���

�� ≈ 89.3 cm
��2 = ��2 + ��2 − 2(��) (��) cos∠��� 1M

∠��� ≈ 57.5° 1A
(ii) Note that � is at a direction of N15°E from �.

Consider the area of the shadow.
�� (�� sin 15°)

2
+ (��) (�� cos 15°)

2
= 2 × 1002 1M

�� ≈ 192 cm

Let  be the projection of � on the horizontal ground.
Note that �, � and  are collinear.
� = �� sin∠��� ≈ 88.8 cm 1M

� =
√
��2 − � 2 ≈ 70.1 cm

tan q =
� 

�� + � 1M

q ≈ 18.7° < 20°
The claim is not correct. 1A
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18. (a) �� = 52 × 3
4

1M

= 39 cm 1A
�� = 52 − 39 = 13 cm 1A

(b) (i)
sin∠���

13
=

sin 77°
39

1M

∠��� ≈ 19.0°
∠��� = 180° − 77° − ∠��� ≈ 84.0° 1M
��2 = 392 + 132 − 2(39) (13) cos∠��� 1M

�� ≈ 39.8 cm 1A
(ii) Let & be a point on �� such that �& ⊥ ��.

Area of 4��� =
1
2
(��) (�&)

Area of 4��� =
1
2
(��) (�&)

Note that ∠��& = 90°. We have �& > �&, and
area of 4��� > area of 4���.
Required sum

< 2(area of 4���)

= 2
(
1
2
(13) (13) sin(180° − ∠���)

)
1M

≈ 168 cm2

< 168.5 cm2

The sum of the areas is less than 168.5 cm2. 1A

(iii) ��2 = 522 + ��2 − 2(52) (��) cos∠���

�� ≈ 19.3 cm
522 = ��2 + ��2 − 2(��) (��)∠��� 1M

∠��� ≈ 119°

> 90°
Note that when % lies on the line segment ��, we have ∠�%� ≥ ��� > 90°.
Thus, % does not lie on ��.
The claim is disagreed. 1A

14



19. (a) (i)
%'

sin 38°
=

10
sin(180° − 96° − 38°) 1M

%' ≈ 8.56 cm 1A
)'2 = 102 + %'2 − 2(10) (%') cos 96° 1M

)' ≈ 13.8 cm
&' = )' − 8 ≈ 5.83 cm 1A

(ii) %&2 = 102 + 82 − 2(10) (8) cos 38°

%& ≈ 6.16 cm
sin∠&%'

&'
=

sin 46°
%&

∠&%' ≈ 42.9° 1A
(b) (i) ∠+%& = 96° − ∠&%' ≈ 53.1°

�% = +% cos∠+%& ≈ 6.00 cm
�'2 = �%2 + %'2 − 2(�%) (%') cos∠�%'

�' ≈ 5.83 cm 1A
(ii) �'2 + �%2 ≈ 70.0 cm2

%'2 ≈ 73.3 cm2 ≠ �'2 + �%2

Thus, ∠%�' ≠ 90°. 1M
∠+�' is not the angle between the face +%& and the face %&'.
The claim is incorrect. 1A

20. (a) ∠�)� = 180° − 42° − 30° = 108°
��

sin 108°
=

145
sin 42°

1M

�� ≈ 206 m 1A
��2 = 2402 + ��2 − 2(240) (��) cos 25° 1M

�� ≈ 102 m 1A
(b) Let ) ′ be a point on �� such that )) ′ ⊥ ��.

The angle of elevation of ) from % is ∠)%) ′.

tan∠)%) ′ =
)) ′

) ′%
The angle of elevation is greater when %) ′ is shorter. 1M

2402 = ��2 + ��2 − 2(��) (��) cos∠��� 1M

∠��� ≈ 96.4° > 90°

The length of ) ′% is the shortest when % is at �.
The angle of elevation of ) from % is the greatest when % is at �.
The claim is agreed. 1A
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21. Let � be the mid-point of �� such that �� ⊥ ��.
�� =

2
2
= 1 cm

�� =
√

22 + 12 =
√

5 cm
�� =

√
5 tan 60° =

√
15 cm

Required volume =
1
3
(22) (

√
15)

=
4
√

15
3

cm3

22. Let " be the mid-point of ��.
Then \ = ∠&%" .
tan \ =

&"

"%

=
��

1
2 (��)

= 2

23. Since �+ is perpendicular to the plane +��, ∠�+� = ∠�+� = 90°.
�� = �� =

√
62 + 82 = 10 cm and �" = �# = 5 cm

4�"# is equilateral. So, "# = 5 cm.
∠+�" = tan−1 8

6

+"2 = 62 + 52 − (2) (6) (5) cos∠+�"

+" = 5

So, +" = +# = "# = 5 cm, and the required area is
1
2
(5)2 sin 60° =

25
√

3
4

cm2.

24. Let  be the mid-point of ��. The required angle is ∠"# .
In 4���,

7
sin 50°

=
6

sin∠���
∠��� ≈ 41.0° or 139° (rejected)

∠��� = 180° − ∠��� − 50° ≈ 89.0°

# 2 =

(
6
2

)2
+

(
7
2

)2
− 2

(
6
2

) (
7
2

)
cos∠���

# ≈ 4.57 cm

In 4"# ,

tan∠"# =
5
# 

∠"# ≈ 48°
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25. �% =
√

362 + 482 + 632 = 87 cm
Let B =

�� + �% + �%
2

= (: + 12) cm.

Required area =
√
B(B − 87) (B − :) (B − (: − 63))

=
√
(: + 12) (: − 75) (12) (75)

=
√

900(:2 − 63: − 900) cm2

26. Let  be the mid-point of ��.
Note that "5 ⊥ "4"5.
We have "1"5 ⊥ "4"5 by theorem of three perpendiculars.
Thus, \ = ∠ "5"1.
Let �� = 2G cm.

tan \ =
 "1
"1"5

=
2G

√
G2 + G2

=
√

2

27. Let  be a point on �� such that � ⊥ ��.
We have G = ∠� � .
Consider the area of 4���.

(��) (��)
2

=
(��) (� )

2
(3) (4)

2
=

√
32 + 42(� )

2
� = 2.4 cm

Consider 4� � .

tan G =
��

� 

=
2

2.4

=
5
6

17



28. Refer to the figure. Let � be the mid-point of �� and length of each side be G cm.

C

B
D

A

In 4���, �� = �� = G sin 60° =
√

3G
2

cm.

G2 = ��2 + ��2 − 2(��) (��) cos∠���

∠��� = cos−1 1
3

Consider the volume of the tetrahedron.
1
3

(
G2

2
sin 60°

)
(�� sin∠���) = 576

G ≈ 17.0

Let - be the projection of � on the plane ���.
Note that �, - , � are collinear.
Consider 4�-� .
Required height = �� sin∠���

≈ 13.9 cm

29. Required angle is ∠�"�.
�" =

√
62 + 42 =

√
52 cm

tan∠�"� =
14
√

52
∠�"� ≈ 63°
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30. Note that \ = ∠� �.
� =

√
122 + 92 = 15 cm

� =
√

152 + 82 = 17 cm
cos \ =

� 

� 

=
15
17

31. �. =
√

42 + 32 = 5 cm
-. =

�+

2
=

6
2
= 3 cm

Consider 4�-. .
Let B =

5 + 3 + 4:
2

= 4 + 2: .

Required area =
√
B(B − 5) (B − 3) (B − 4:)

=
√
(2: + 4) (2: − 1) (2: + 1) (−2: + 4)

=
√
(4:2 − 1) (4:2 − 16)

= 2
√
(4:2 − 1) (:2 − 4)

Note that when : = 1, the lengths of three sides of 4�-. are 3 cm, 4 cm and 5 cm.
4�-. is a right-angled triangle of area 6 cm2 when : = 1.
Check the value of each option when : = 1.

A. 0

B. 0

C. 6

D. ERROR

The answer is C.

32. Let  be a point on "� such that � ⊥ "� . [In fact,  is at the position of point " .]
Since �� ⊥ �" , we also have � ⊥ "� . The angle required is therefore ∠� �.
Since "� = �� = 12 cm, ∠�"� = 45° and so ∠��" = 45°
� = �� sin∠��" = 12

√
2 cm

Required angle = tan−1 ��

� 
=

10
12
√

2
≈ 31°
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33. Let # be a point on �� such that �# ⊥ ��.
Required angle is ∠�#�.
Let �� = �� = �� = �� = G cm.
�� =

√
G2 + G2 =

√
2G cm

sin 60° =
�#

G

�# =

√
3G
2

cm

Similarly, �# = �# =

√
3G
2

cm.

��2 = �#2 + �#2 − 2(�#) (�#) cos∠�#�

∠�#� ≈ 109°

34. A. Let �� = �� = �� = �� = �� = �� = �� = �� = G.

�- =

√
G2 +

( G
2

)2
=

√
5G
2

tan∠�-� =
��

�-

tan∠�-� =
2G(√
5G
2

)
∠�-� ≈ 60.8°

B. Required angle is ∠���.
�� =

√
G2 + G2 =

√
2G

tan∠��� =
��

��

tan∠��� =
2G
√

2G
∠��� ≈ 54.7°

C. Required angle is ∠�-�.

�- =

√
(2G)2 +

( G
2

)2
=

√
17G
2

�� =
√
G2 + (2G)2 =

√
5G

�- =

√( G
2

)2
+ (
√

5G)2 =

√
21G
2

��2 = �-2 + �-2 − 2(�-) (�-) cos∠�-�

∠�-� ≈ 37.5°
D. Let . be a point on �� such that -. ⊥ ��.

Required angle is ∠-�. .
tan∠-�. =

-.

�.

tan∠-�. =
2G(
G
2
)

∠-�. ≈ 76.0°
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35. Let B =
6 + G + (G + 2)

2
= (G + 4) cm.

Area of 4��� =
√
B(B − ��) (B − ��) (B − ��)

=
√
(G + 4) (G − 2) (4) (2)

=
√

8(G + 4) (G − 2) cm2√
8(G + 4) (G − 2) =

√
216

8G2 + 16G − 280 = 0

G = 5 or − 7 (rejected)

�� =
√

52 + 52 =
√

50 cm
�� =

√
(5 + 2)2 + 52 =

√
74 cm

62 = ��2 + ��2 − 2(��) (��) cos∠���

∠��� ≈ 44°

36. I. 3.

II. 3.

III. 7.
Note that \, U and V lie between 0° and 90°.
Since �� > �- > ��, we have

1
��

<
1
�-

<
1
��

.

We have tan \ =
+�

��
, tan V =

+�

�-
and tanU =

+�

��
.

Thus, tan \ < tan V < tanU and \ < V < U.

37. Let � be the mid-point of ��.
We have \ = ∠���.
Let �� = 2G.
�� =

√
(20)2 − 02 =

√
30

�� = �� =
√

30
(20)2 = ��2 + ��2 − 2(��) (��) cos \

cos \ =
1
3
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38. Let %& = 2. Then '( = 3.
'& =

%&

tan 45°
= 2

&( =
%&

tan 30°
= 2
√

3
Consider 4&'(.

'(2 = '&2 +&(2 − 2('&) (&() cos∠'&(

∠'&( ≈ 60°

39. Let � be a point on the plane ��� such that �� is perpendicular to the plane ���.
Required angle is ∠��� .
1
3
(335) (��) = 2010

�� = 18 cm

sin∠��� =
18
26

∠��� ≈ 43.8°

40. Let " be a point on �� such that �" ⊥ ��.
Note that �"� is a plane of reflection of the tetrahedron and it is perpendicular to the plane ���.
We have ∠�"� = 80° and the required angle is ∠��" .
Consider 4���.
�" = 56 sin 60° = 28

√
3 cm

Consider 4���.
�" =

√
602 − 282 =

√
2816 cm

Consider 4�"�.
��2 = �"2 + �"2 − 2(�") (�") cos 80°

�� ≈ 65.4 cm
�"2 = ��2 + �"2 − 2(��) (�") cos∠��"

∠��" ≈ 47°

END OF PAPER


