
REG-AOT-2223-ASM-SET 3-MATH
Suggested solutions

Multiple Choice Questions

1. B

%� =
1
2

√
42 + 42

=
√

8 cm

%� =
√
%�2 + 42

= 2
√

6 cm

2. B

Refer to the figure. Let � be the midpoint of �� and length of each side be 12 cm.

In 4���, �� = �� = 12 sin 60° = 6
√

3 cm
122 = ��2 + ��2 − 2(��) (��) cos∠���

∠��� = cos−1 1
3

Let - be the projection of � on the plane ���. Then
- is the centroid of 4��� and it lies on �� .
In 4��- , ∠�-� = 90° and
height = �� sin∠���

=
√

96 cm

Volume =
1
2
(12)2 sin 60°(

√
96) × 1

3
= 144

√
2 cm3

C

B
D

A

3. A

Required angle is ∠%��.
%� = 12 × 2

1 + 2
= 8 cm and �� =

√
82 + 62 = 10 cm

tan∠%�� =
8
10

∠%�� ≈ 39°

4. C

Let # be the midpoint of ��.
Required angle is "�# .
"# = 24 cm
�# =

√
52 + 82

=
√

89 cm

tan∠"�# =
24
√

89
∠"�# ≈ 69°
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5. B

Required angle is ∠.-�.
Let �� = 2 cm.
We have .� =

2
2
= 1 cm and -� =

√
12 + 22 =

√
5 cm.

tan∠.-� =
1
√

5
∠.-� ≈ 24°

6. C

Note that \ = ∠���.
�� =

√
62 + 82

= 10 cm

tan \ =
��

��

=
2
5

7. A

A. Angle between �� and ���� is ∠���.

B. Angle between �� and ���� is ∠���.

C. Angle between �� and ���� is ∠���.

D. Let . be the midpoint of ��.
Angle between -� and ���� is ∠-�. .

By simple observation, we have ∠��� being the greatest angle among all.
The answer is A.

8. B

A. Angle between �� and ���� is ∠��� .

B. Angle between �� and ���� is ∠���.

C. Note that the projection of " on ���� is the midpoint of �� .
Angle between "� and ���� is ∠"�� .

D. Note that the projection of  on ���� is the midpoint of ��.
Angle between  � and ���� is ∠ �� .

Comparing, we have ∠��� is the smallest.
The answer is B.
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9. B

A. Required angle is ∠���.

B. Required angle is ∠�#�.

C. Let & be a point on ���� such that %& is perpendicular to ����.
Required angle is ∠%�&, which is equal to ∠�%� .

D. Let  be the midpoint of ��.
Required angle is ∠"# , which is equal to ∠���.

By simple observation, we have ∠�#� being the greatest angle among all.
The answer is B.

10. B

Note that �� = �� and �� < �� < ��.
We have

��

��
>
��

��
>
��

��
.

We have tan 0 > tan 2 > tan 1.
Thus, 0 > 2 > 1.

11. D

Let � be a point on �� such that +� ⊥ ��.
Required angle is ∠+��.
Since the pyramid is symmetric about the plane +��,
we have ∠+�� = ∠+�� =

180°
2

= 90°.

12. D

Let  be a point on �� such that � ⊥ ��.
Required angle is ∠� �.
Consider the area of 4���.

1
2
(8) (6) = 1

2
(��) (� )

24 =
1
2

√
82 + 62(� )

� = 4.8 cm

tan \ =
12
4.8

\ ≈ 68°

13. D

Let � be a point on �� such that �� ⊥ ��. Then �� ⊥ �� and \ = ∠���.

∠��� = tan−1 15
8
, and �� = �� sin∠��� =

120
17

m

tan \ =
8
��

=
17
15
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14. D

Let � be the midpoint of ��. Required angle is ∠���.
Let length of side of each edge be 2.
Then �� =

√
22 − 12 =

√
3 and �� = �� =

√
3.

In 4���,

22 = (
√

3)2 + (
√

3)2 − 2(
√

3)2 cos∠���

∠��� ≈ 71°

15. B

Let � be a point on �� such that �� ⊥ ��.
Required angle is ∠���.
Let �� = 1 cm.
Note that 4��� and 4��� are equilateral.

�� = �� = 1 sin 60° =
√

3
2

cm

�� =
√

12 + 12 =
√

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

∠��� ≈ 109°

16. C

Let " and # be midpoint of �� and �� respectively.
Let - be the midpoint of "# such that +- is perpendicular to the plane ����.
We have \ = ∠"+# and

\

2
= ∠+#- .

�- =
1
2

√
42 + 22 =

√
5 cm

+- =
√

72 − �-2 = 2
√

11 cm
tan

\

2
=
"-

+-

=
2

2
√

11

=

√
11

11
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17. D

Since �� ⊥ �� and �� ⊥ ��, required angle is ∠���.

�

�

�

�

�

18. C

Let  be a point on �" such that � ⊥ �" .
Then U = ∠�"� and V = ∠� �.

I. 3. Since ∠� " = 90°, we have � < �" and U < V.

II. 7. Since U < V, we have cosU > cos V.

III. 3. ∠��" = ∠�"� = tan−1 5
2.5
≈ 63.4°

� = �� sin∠��" ≈ 4.47 cm
tan V =

��

� 
=

4
√

5
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Conventional Questions

19. (a) ��2 = 302 + 302 − 2(30) (30) cos 40° 1M

�� ≈ 20.5 cm 1A
(b) Since 4��� is equilateral, the circumcentre of 4��� coincides with centroid of 4���.

A =
2
3
× �� sin 60° 1M

≈ 11.8 cm 1A

(c) Required angle = cos−1 A

30
1M

≈ 66.7° 1A

20. (a) (i) 172 = 232 + 102 − 2(23) (10) cos∠��� 1M

∠��� ≈ 42.3° 1A

(ii)
��

sin(180° − 58° − ∠���) =
10

sin 58°
1M

�� ≈ 11.6 cm 1A
(b) (i) �� = 23 − �� ≈ 11.4 cm

��2 = ��2 + ��2 − 2(��) (��) cos 75° 1M

�� ≈ 14.0 cm 1A

(ii) �% = �� cos∠��� ≈ 8.57 cm 1M
172 = 102 + (��)2 − 2(10) (��) cos∠���

∠��� ≈ 88.6°
�%2 = �%2 + ��2 − 2(�%) (��) cos∠���

�% ≈ 16.2 cm 1M
��2 = �%2 + �%2 − 2(�%) (�%) cos∠�%�

∠�%� ≈ 59.6° ≠ 90°
The claim is disagreed. 1A
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21. (a) ∠��� =
360° − 150°

2
= 105° 1A

502 = 322 + ��2 − 2(32) (��) cos 105° 1M

0 = ��2 − 64(��) cos 105° − 1476

�� ≈ 31.0 cm or − 47.6 cm (rejected) 1A

(b) (i) ��2 = 322 + 322 − 2(32)2 cos 40° 1M

�� ≈ 21.9 cm
Required distance is 21.9 cm. 1A

(ii) Let � be the midpoint of ��.
Required angle is ∠���. 1A

�� = 32 cos
40°
2
≈ 30.1 cm 1M

�� =

√
502 −

(
��

2

)2
≈ 48.8 cm

��2 = ��2 + ��2 − 2(��) (��) cos∠���

∠��� ≈ 37.7° 1A

(iii) Area of 4��� =
1
2
(32) (32) sin 40° 1M

= 512 sin 40° cm2

Volume =
1
3
(512 sin 40°) (�� sin∠���) 1M

≈ 3270 cm3 1A
Alternative method:
Volume =

1
3

(
1
2
(��) (��)

)
(�� sin∠���) 1M+1M

≈ 3270 cm3 1A
(c) Let � ′ and %′ be the projections of � and % on plane ��� respectively.

Since 4��� ′ ∼ 4�%%′, we have %%′

�� ′
=
�%

��
=

1
2
. 1M

volume of ���%
volume of ����

=

1
3 (area of 4���) (%%

′)
1
3 (area of 4���) (�� ′)

=
%%′

�� ′
=

1
2

The claim is agreed. 1A
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