
REG-AOT-2324-ASM-SET 1-MATH
Suggested solutions

Multiple Choice Questions

1. D 2. C 3. B 4. C 5. B

6. B 7. B 8. B 9. C 10. B

11. D 12. B 13. C 14. D 15. B

16. C 17. B 18. C 19. A 20. A

21. D 22. C 23. C 24. B

1. D

�� =
√

122 + 52 = 13 cm
�� =

√
52 + 82 =

√
89 cm

tan∠��� =
12
8

∠��� ≈ 56.3°

and tan∠��� =
13
8

∠��� ≈ 58.4°

tan∠��� =
12
√

89
∠��� ≈ 51.8°

and tan∠��� =
12
5

∠��� ≈ 67.4°

2. C

�� =

√
(
√

3)2 + (
√

3)2 =
√

6 m

�� =

√
(
√

3)2 + 12 = 2 m

�� =

√
(
√

3)2 + 12 = 2 m
��2 = ��2 + ��2 − 2(��) (��) cos∠���

∠��� ≈ 76°

3. B

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.
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4. C

Let the length of edges be 2. Consider the triangular pyramid at a corner.

Length of bold edges =
√

12 + 12 =
√

2. Volume =
1
3

(
1
2
(1) (1)

)
(1) = 1

6
.

Let the height of pyramid with respect to bold edge base be ℎ.
1
6
=

1
3

[
1
2
(
√

2)2 sin 60°
]
ℎ

ℎ =
1
√

3
=

√
3

3

Distance between opposite corners of the cube =
√

22 + 22 + 22 =
√

12 = 2
√

3

Required distance = 2
√

3 − 2ℎ =
4
√

3
3

5. B

Let +� = 2 cm.
Note that +� = +� and ∠�+� = 60°. 4+�� is an equilateral triangle.
�� = �� cos 45°

=
√

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

∠�+� ≈ 41.4°

6. B

Let the length of the cube be 2.
"# =

√
12 + 12 =

√
2

"% = �� =
√

22 + 22 =
√

8
#% =

√
#�2 + �%2 =

√
12 + (12 + 22) =

√
6

"#2 = "%2 + #%2 − 2("%) (#%) cos∠"%#

∠"%# = 30°

7. B

�� = �� cos∠���

= G cos V
�� = �� sin∠���

= G sinU cos V

8. B

"� = "� =
1
2

√
42 + 32 + 122

= 6.5 cm
42 = "�2 + "�2 − 2("�) ("�) cos \

\ ≈ 36°
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9. C

Let %& = 1. Then %' =
1

sin 48°
, &' =

1
tan 48°

, %( =
1

sin 60°
and &( =

1
tan 60°

.

'(2 = &'2 +&(2 − 2(&') (&() cos 105° = %'2 + %(2 − 2(%') (%() cos∠'%(

∠'%( ≈ 56°

10. B

�� = �� sin 60°

= 4
√

3 m

tan \ =
6

4
√

3
\ ≈ 41°

11. D

Let the lengths of edges be 1. Let ' be the mid-point of �� and & be the mid-point of �� such
that %& ⊥ &'. Let ( be the mid-point of �� such that %( ⊥ �� .

&' = 0.5 and %' =
√

12 − 0.52 =
√

0.75

So, %& =

√
(
√

0.75)2 − 0.52 =
√

0.5.

%( =

√
(
√

0.5 + 1)2 + 0.52 ≈ 1.78
%� =

√
%(2 + 0.52 ≈ 1.85 �� =

√
12 + 12 =

√
2

In 4%�� ,

12 = %�2 + ��2 − 2(%�) (��) cos∠%��

∠%�� ≈ 32.4°

P

A

B
C

D

E

F
G

H

Q R

S

12. B

%� =
1
2

√
42 + 42

=
√

8 cm

%� =
√
%�2 + 42

= 2
√

6 cm

13. C

�" = "� =
√

42 + 62 + 52 =
√

77 cm
102 = �"2 + "�2 − 2(�") ("�) cos∠�"�

cos∠�"� =
27
77
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14. D

∠��� = ∠��� = U

�� = 2 cosU cm
�� = 2 sinU cm
�� = �� cos V = 2 sinU cos V cm

Required volume =

(
1
2
(��) (��) sin V

)
(��)

= 4 sin2 U cosU sin V cos V cm

15. B

Let �� = 1.
�� =

1
tan 60°

=
1
√

3
�� =

��

tan 45°
=

1
√

3
tan \ =

��

��

=

(
1√
3

)
1

=
1
√

3

16. C

Let %& = 2. Then '( = 3.
'& =

%&

tan 45°
= 2

&( =
%&

tan 30°
= 2
√

3
Consider 4&'(.

'(2 = '&2 +&(2 − 2('&) (&() cos∠'&(

∠'&( ≈ 60°

17. B

Let the length of cube be 2.
�" = 1 and "� =

√
12 + 22 =

√
5

"� =
√

12 + 22 =
√

5 and "� =
√
"�2 + 22 = 3

�� =
√

22 + 22 =
√

8
"�2 = "�2 + ��2 − 2("�) (��) cos \

cos \ =
√

2
2
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18. C

Let �� = 1.
�� = 1 tan 45° = 1 and �� = 1 tan 30° =

1
√

3
.

tan \ =
��

��

=
1(
1√
3

)
=
√

3

19. A

Let �� = 1.
�� =

1
cos 30°

=
2
√

3
�� =

1
sin 45°

=
√

2

�� =
1

tan 45°
= 1

�� = �� tan 30° =
1
√

3

�� =
√
��2 + ��2 =

√
4
3

��2 = ��2 + ��2 − 2(��) (��) cos∠���

∠��� ≈ 52°

20. A

�" = 30 × 7
3 + 7

= 21 cm and "� = 30 − 21 = 9 cm

"� =
√

122 + 162 + 212 = 29 cm and "� =
√

122 + 92 = 15 cm
�� =

√
302 + 162 = 34 cm

��2 = �"2 + "�2 − 2(�") ("�) cos \

cos \ =
−3
29

21. D

Let �� = 1. Then �" = tan \.
�� = �� = tan V. �� = �� = �� tanU = tan V tanU.
Since " is the mid-point of ��, 2�" = �� and 2 tan \ = tan V tanU

22. C

�� = �� =
3

cos 30°
= 2
√

3 m

�� =
√
��2 + ��2 = 2

√
6 m

�� = 3 tan 30° =
√

3 m
�� =

√
��2 + ��2 =

√
15 m

32 = ��2 + ��2 − 2(��) (��) cos∠���

∠��� ≈ 38°

REG-AOT-2324-ASM-SET 1-MATH-MS 5



23. C

Let $� = 1 m.
Then $� =

1
tan 45°

= 1 m and $� =
1

tan 60°
=

1
√

3
m.

tan∠$�� =
$�

$�

∠$�� = 60°

24. B

Let �� = 1.
In 4���, �� =

1
sin 30°

= 2 and �� =
1

tan 30°
=
√

3.

In 4���, �� =
1

sin 45°
=
√

2 and �� =
1

tan 45°
= 1.

��2 = 12 + (
√

3)2 − 2(1) (
√

3) cos 150°

�� =
√

7
��2 = ��2 + ��2 − 2(��) (��) cos∠���

∠��� ≈ 100°
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Conventional Questions

25. (a) �� =
√

42 + 22 1M

= 2
√

5 cm 1A
�� = �� = 2

√
5 cm 1A

�� =
√

42 + 42

=
√

32 cm

�� =
√

42 + ��2

= 4
√

3 cm 1A

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

∠��� ≈ 102° 1A

26. (a) �� =
√

902 + 602 1M

=
√

11 700

≈ 108 cm 1A

�� =
√

902 + 602 + 602 1M

=
√

15 300

≈ 124 cm 1A

(b) (i) ∠��� = 45° 1A
∠��� = 45° + 50° = 95° 1A

(ii) �� =
√

602 + 602 1M

=
√

7200 cm
��2 = ��2 + 602 − 2(��) (60) cos∠��� 1M

�� ≈ 108 cm 1A

(c) Required angle is ∠���. 1A

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

∠��� ≈ 55.1° 1A
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27. (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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