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Suggested solutions

Conventional Questions

1. (a)
sin∠𝐴𝑉𝐵

36
=

sin 110◦

60
1M

∠𝐴𝑉𝐵 ≈ 34.3◦

∠𝑉𝐵𝐴 = 180◦ − 110◦ − ∠𝐴𝑉𝐵 ≈ 35.7◦ 1A

(b) 𝐴𝑀2 = 362 + 302 − 2(36) (30) cos∠𝑉𝐵𝐴 1M

𝐴𝑀 ≈ 21.0 cm

𝑀𝑁 =
𝐵𝐶

2
= 10 cm 1M

Let ℎ cm be the height of the trapezium 𝐴𝐷𝑁𝑀 .

ℎ =

√︄
𝐴𝑀2 −

(
20 − 10

2

)2
1M

≈ 20.4 cm

Area of trapezium 𝐴𝐷𝑁𝑀 =
ℎ(20 + 10)

2
1M

≈ 306 cm2

> 300 cm2

The claim is disagreed. 1A

2. (a) (i) 𝑄𝑅2 = 252 + 302 − 2(25) (30) cos 95◦ 1M

𝑄𝑅 ≈ 40.7 cm 1A

(ii) 252 = 302 +𝑄𝑅2 − 2(30) (𝑄𝑅) cos∠𝑃𝑄𝑅 1M

∠𝑃𝑄𝑅 ≈ 37.7◦ 1A
(b) Let 𝑅′ and 𝑀 ′ be the feet of perpendicular of 𝑅 and 𝑀 on the horizontal ground respectively.

𝑅𝑅′ = 𝑅𝑃 sin 70◦ ≈ 23.5 cm
Since △𝑄𝑀𝑀 ′ ∼ △𝑄𝑅𝑅′, 𝑀𝑀 ′ =

𝑅𝑅′

2
≈ 11.7 cm 1M

𝑃𝑀2 = 302 +
(
𝑄𝑅

2

)2
− 2(30)

(
𝑄𝑅

2

)
cos∠𝑃𝑄𝑅

𝑃𝑀 ≈ 18.7 cm
Angle between 𝑃𝑀 and the horizontal ground is ∠𝑀𝑃𝑀 ′.

sin∠𝑀𝑃𝑀 ′ =
𝑀𝑀 ′

𝑃𝑀
1M

∠𝑀𝑃𝑀 ′ ≈ 39.0◦ < 40◦

The claim is not correct. 1A

3. (a) Area of △𝐴𝐶𝐷 =
1
2
(20) (24) sin 60◦ 1M

= 120
√

3 cm2 1A
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(b) Let 𝑀 be the foot of perpendicular from 𝐴 to 𝐶𝐷.
Required angle is ∠𝐴𝑀𝐵. 1A
In △𝐴𝐶𝐷,

𝐶𝐷2 = 202 + 242 − 2(20) (24) cos 60◦ 1M

𝐶𝐷 ≈ 22.3 cm

202 = 𝐶𝐷2 + 242 − 2(𝐶𝐷) (24) cos∠𝐴𝐷𝐶

∠𝐴𝐷𝐶 ≈ 51.1◦

In △𝐴𝐷𝑀 , 𝐴𝑀 = 𝐴𝐷 sin∠𝐴𝐷𝐶 ≈ 18.7 cm 1M
In △𝐴𝐵𝑀 ,

sin∠𝐴𝑀𝐵 =
18
𝐴𝑀

∠𝐴𝑀𝐵 ≈ 74.7◦ 1A

Required angle is 74.7°.

(c) 𝐴𝐵 is the shortest distance from 𝐴 to the plane 𝐵𝐶𝐷.
Let ℎ be the shortest distance from 𝐵 to the plane 𝐴𝐶𝐷.
By considering volume of the tetrahedron,

1
3
(area of △𝐴𝐶𝐷) (ℎ) = 1

3
(area of △𝐵𝐶𝐷) (𝐴𝐵)

1
3
× 1

2
(𝐶𝐷) (𝐴𝑀) (ℎ) = 1

3
× 1

2
(𝐶𝐷) (𝐵𝑀) (𝐴𝐵)

ℎ =
𝐵𝑀

𝐴𝑀
(𝐴𝐵) 1M

Since 𝐴𝑀 > 𝐵𝑀 , ℎ < 𝐴𝐵.
The claim is agreed. 1A

4. (a) Let 𝐷 be the mid-point of 𝐴𝐵.
In △𝐴𝐵𝐶,

𝐶𝐷 =
√︁

102 − 52

=
√

75 cm

In △𝑉𝐴𝐵,

𝑉𝐷 = 5 tan 70◦

≈ 13.7 cm

𝑉𝐴 =
5

cos 70◦

≈ 14.6 cm 1A

In △𝑉𝐶𝐷,

𝑉𝐶2 = 𝑉𝐷2 + 𝐶𝐷2 − 2(𝑉𝐷) (𝐶𝐷) cos∠𝑉𝐷𝐶 1M

∠𝑉𝐷𝐶 ≈ 77.9◦
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Height of the pyramid = 𝑉𝐷 sin∠𝑉𝐷𝐶 1M

≈ 13.4 cm 1A
(b) (i) In △𝑀𝐴𝐵,

𝑀𝐴

sin 50◦
=

10
sin(180◦ − 70◦ − 50◦) 1M

𝑀𝐴 ≈ 8.85 cm 1A

(ii) Let ℎ cm and 𝐻 cm be the perpendicular distance from 𝑀 to △𝐴𝐵𝐶 and the height of
pyramid 𝑉𝐴𝐵𝐶 respectively.

ℎ

𝐻
=

𝐴𝑀

𝑉𝐴
1M

ℎ ≈ 8.13 1A

In △𝐴𝑀𝐵,

𝑀𝐵2 = 𝐴𝑀2 + 102 − 2(𝐴𝑀) (10) cos 70◦

𝑀𝐵 ≈ 10.9 cm 1A

Therefore,

sin𝛼 =
ℎ

𝑀𝐵
1M

𝛼 ≈ 48.5◦ 1A

5. (a) Let 𝑥 be the side of the square cardboard.
Let 𝑃 be the projection of 𝐷 on the plane 𝛱 .
The angle between 𝐵𝐷 and the plane 𝛱 is ∠𝐷𝐵𝑃. 1A
𝐷𝑃 = 𝐶𝐷 sin 30◦ =

𝑥

2
1M

𝐵𝐷 =
√︁
𝑥2 + 𝑥2 =

√
2𝑥

sin∠𝐷𝐵𝑃 =

(
𝑥
2
)

√
2𝑥

1M

≈ 20.7◦ 1A
Required angle is 20.7°.

(b) (i) 𝐴𝐹 = 𝑥 × 1
1 + 2

=
𝑥

3
and 𝐵𝐹 = 𝑥 − 𝑥

3
=

2𝑥
3

1A
In △𝐵𝐹𝑀 ,

sin∠𝐹𝑀𝐵(
2𝑥
3

) =
sin 30◦(

𝑥
3
) 1M

∠𝐹𝑀𝐵 = 90◦

The angle between the plane 𝐹𝐸𝑀𝑁 and the plane 𝛱 is ∠𝐹𝑀𝐵, which is 90°.
The claim is agreed. 1

(ii) 𝐵𝐺 : 𝐺𝑁 = 𝐷𝐸 : 𝐹𝐵 = 1 : 2.

So, 𝐵𝐺 =
√

2𝑥 × 2
3
=

2
√

2𝑥
3

and 𝐺𝑁 =

√
2𝑥
3

. 1M

𝐵𝑀 = 𝐵𝐹 cos 30◦ =
√

3𝑥
3

1M
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𝐵𝑁 =
√︁
𝐵𝑀2 + 𝑀𝑁2 =

√√√(√
3𝑥)
3

)2

+ 𝑥2 =
2𝑥
√

3
1M

In △𝐵𝐺𝑁 ,

𝐵𝑁2 = 𝐵𝐺2 + 𝐺𝑁2 − 2(𝐵𝐺) (𝐺𝑁) cos∠𝐵𝐺𝑁 1M

4𝑥2

3
=

8𝑥2

9
+ 2𝑥2

9
− 16𝑥2

9
cos∠𝐵𝐺𝑁

∠𝐵𝐺𝑁 ≈ 104◦ 1A

Required angle is 104°.
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