
REG-CP2B-2324-ASM-SET 3-MATH
Suggested solutions

Multiple Choice Questions

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

6. C 7. C 8. D 9. C 10. D

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

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

21. B 22. C 23. C 24. A 25. A

26. C 27. C 28. D 29. D 30. D

31. D 32. A 33. A 34. B 35. D

36. A 37. C 38. C 39. B 40. D

41. A

1. C

∠�$� + ∠$�� + ∠$�� = 180°

∠�$� + 2(27°) = 180°

∠�$� = 126°

∠�$� = ∠�$� × 2
1 + 2

= 84°

∠��� =
∠�$�

2
= 42°

∠��� = ∠��� = 42°

2. A

∠%�� = ∠%�� =
180° − 42°

2
= 69°

∠��� = 180° − 69° − 35° = 76°
∠��� = 180° − 76° = 104°

3. B

Let $ be the centre of the semi-circle ����.
We have $� ⊥ �� and $� ⊥ �� .
Thus, ∠�$� = 360° − 90° − 90° − 90° = 90°.
∠�$� = ∠��� + 90° = 132°
∠�$� = 132° − 90° = 42°
∠��� =

∠�$�
2

= 21°

4. A

∠��� = ∠(�� = 60°
∠��� = ∠��� = 60°
∠��� : ∠��� = 15° : 60° − 15° = 1 : 3
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5. D

�� = ��

∠��� =
180° − 72°

2
= 54°

∠��� = ∠��� = 54°
∠��� = ∠��� = 63°
�� = ��

∠��� =
180° − 54°

2
= 63°

∠��� = 90°
∠��� = 90° − 54° = 36°
∠��� = ∠��� = 36°
∠��� = 180° − 36° − 63° = 81°

6. C

Let �, � , � be the point of contact of the inscribed circle and ��, ��, �� respectively.

Let �� = G. Then �� = 12 − G, �� = G and
�� = 5 − G.
By tangent properties, �� = 12 − G and �� =

5 − G.
Since �� =

√
52 + 122 = 13, we have G = 2.

Thus, the coordinates of incentre are (10, 3).

EEEE

D

F

CA

B

7. C

∠$�� + ∠$�� + ∠�$� = 180°

∠�$� = 180° − 2 × 55°

= 70°
∠$�) = 90°
∠$)� + ∠$�) + ∠�$) = 180°

∠$)� = 180° − 70° − 90°

∠�)� = 20°

8. D

∠��� = ∠��� = 70°
∠��� = ∠��� = 70°
∠��� = 180° − 70° − 70° = 40°
∠��� = ∠��� = 40°
∠��� = ∠��� = 40°
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9. C

Join $� and let the radius of circle be A .

$� = 8 − A .
�� =

√
(8 − A)2 − A2 =

√
64 − 16A

As 4$�� ∼ 4��� (AA),
��

��
=

6
8
=

A√
64 − 16A

=
$�

��

9
16

=
A2

64 − 16A

9 =
A2

4 − A
0 = A2 + 9A − 36

A = 3 or − 12 (rejected)

O CB

A

D

E

10. D

Denote the intersections of �� and the circle by � and �.

∠��� = ∠��� = 30°
∠��� = ∠���

∠��� + ∠��� + 30° + 40° = 180°

2∠��� = 110°

∠��� = 55°

∠��� = 180° − 30° − 55° = 95°

� �

�

�

�

�

11. A

Note that ∠��� = 90°.

Let the radius be A cm.
The coordinates of centre are (A, −14 + A).
Consider the length of ��.

(24 − A) + (18 − A) =
√

182 + 242

A = 6

The coordinates of centre are (6, −8). (r, −14 + r)

B

A

C
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12. C

Let ∠��� = ∠��� = G and ∠��( = H.
∠��� = 180° − 2G and ∠��� = 2G.
∠��� = ∠��( = H.

H + (2G + H) + 40° = 180°

G + H = 70°

∠��� = G + H = 70°.

13. B

Let ∠��% = G. Then ∠��� = ∠��% = G.

∠��� + ∠��% = 180°

40° + G + G + 90° = 180°

G = 25°

14. A

�� is a diameter, ∠��� = 90°.
Since 4��� ∼ 4���, ��

��
=
��

��
��

��
=

3
4

∠��� = tan−1 3
4
and �� = 9 sin∠��� = 5.4 cm.

15. A

∠��% = ∠��% = ∠��� = 56°
∠�%� = 180° − 56° − 56° = 68°
∠%�� = 90°
∠�&% = 180° − 90° − 68°

= 22°

16. B

�� = ��

∠��� =
180° − 86°

2
= 47°

∠��� = ∠��� = 47°
∠��� = 180° − ∠��� = 94°
∠��� =

180° − 94°
2

= 43°
∠��� = ∠��� = 43°
∠��� = ∠��� + ∠��� = 90°
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17. C

') is the angle bisector of ∠('%. So, ∠('% = 24°.
∠&%( = ∠&('.

∠&%( + (∠&(' + 70°) + 24° = 180°

∠&%( = 43°

18. C

∠��� = 180° − 100° = 80°
∠��� = 80° × 2

2 + 3
= 32°

∠��� = ∠��� = 32°
∠��) = ∠��� − ∠�)� = 50°
∠��) = ∠��) = 50°
∠��) = 32° + 50° = 82°

19. C

The graph passes through (0, 3).
A. 7. When G = 0, H = sin 30° + 3 = 3.5 ≠ 3

B. 7. When G = 0, H = 2 sin 30° + 1 = 2 ≠ 3

C. 3. When G = 0, H = 2 sin 30° + 2 = 3

D. 7. When G = 0, H = 3 sin 30° + 4 = 5.5 ≠ 3

20. B

4 + cos(90° + \) = 4 cos2 \

4 − sin \ = 4(1 − sin2 \)
4 sin2 \ − sin \ = 0

sin \ = 0 or
1
4

The equation sin \ = 0 has one root.
The equation sin \ =

1
4
has two roots.

Thus, the equation 4 + cos(90° + \) = 4 cos2 \ has 3 roots.

21. B

We have 2 sin2 G = 1 or sin G = 0.
When sin G = 0, G = 180°
When 2 sin2 G = 1, sin G = ± 1√

2
and there are four roots within the required range.

Thus, there are 5 roots.

22. C

The curve passes through (0, 1). Only option C satisfies this.
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23. C

The graph passes through (0°, 1) and (90°, 3).
(0°, 1) (90°, 3)

A. 3 7

B. 7

C. 3 3

D. 7

24. A

If ? is positive, then the maximum value and the minimum value of H = ? sin 3G° + @ are ? + @ and
−? + @ respectively.

Solve

? + @ = 1

−? + @ = −3
, we have ? = 2 and @ = −1.

25. A

3 tan G = 2 sin(90° − G)
3 sin G
cos G

= 2 cos G

3 sin G = 2 cos2 G

3 sin G = 2(1 − sin2 G)
2 sin2 G + 3 sin G − 2 = 0

sin G = 0.5 or − 2 (rejected)

G = 30° or 150°
There are 2 roots.

26. C

A. 3 roots

B. 3 roots

C. 4 roots

D. 2 roots

27. C

4 − sin \ = 4 cos2 \

4 − sin \ = 4(1 − sin2 \)
4 sin2 \ − sin \ = 0

sin \ = 0 or
1
4

The equation sin \ = 0 has one root.
The equation sin \ =

1
4
has two roots.

Thus, there are 3 roots.
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28. D

3 tan2 G = tan G

tan G(3 tan G − 1) = 0

tan G = 0 or
1
3

When tan G = 0, G = 0° or 180° or 360°
When tan G =

1
3
, there are 2 roots (in quadrants I and III)

Altogether 5 roots.

29. D

sin \ = sin3 \

0 = sin \ (sin2 \ − 1)
sin \ = 0 or ± 1
With reference to the graph of sine, there are 5 roots.

30. D

sin2 \ = cos2 \

tan2 \ = 1

tan \ = ±1

\ = 45° or 135° or 225° or 315°
There are 4 roots.

31. D

� is the centre of circle ���.
Radius = �� =

√
(18 − 10)2 + (3 + 3)2 = 10

Since � is a point on the circle, the H-coordinate of � lies between 3 + 10 and 3 − 10 inclusively.
Thus, −8 is not a possible H-coordinate of �.

32. A

Note that ∠��� = 90°.

Let the radius be A cm.
The coordinates of centre are (A, −14 + A).
Consider the length of ��.

(24 − A) + (18 − A) =
√

182 + 242

A = 6

The coordinates of centre are (6, −8). (r, −14 + r)

B

A

C
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33. A

Note that ∠%$& = 90°.
The orthocentre of 4$%& is $.
The circumcentre of 4$%& is the mid-point of %&.
The coordinates of the circumcentre of 4$%& are

( ?
2
,
@

2

)
.

The straight line 2G − H = 3: passes through $ and
( ?
2
,
@

2

)
.

2(0) − 0 = 3:

2
( ?
2

)
− @

2
= 3:

Solving, we have : = 0 and 2? = @.
Thus, ? : @ = 1 : 2.

34. B

Denote the mid-point of �� by " .
Let � be the centroid of 4��%.
Note that "� : �% = 1 : 2.
The H-coordinate of � is therefore constant.
The locus of centroid of 4��% is a straight line parallel to !.

35. D

The coordinates of % and & are (6, 0) and (0, 8) respectively.

%

&

G

H

$ �

�

�

(A, A)

Let the radius of the inscribed circle be A .
Consider the area of 4$%&.

(6) (8)
2

=
(6) (A)

2
+ (8) (A)

2
+ (
√

62 + 82) (A)
2

A = 2

Required coordinates are (2, 2).
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Refer to the figure.
$� = $� = A

�% = �% = 6 − A
�& = �& = 8 − A
Consider the length of %&.

(6 − A) + (8 − A) =
√

62 + 82

A = 2

Required coordinates are (2, 2).

36. A

Since � is the orthocentre of 4���, ∠��� = 90°.
Let �, � and � be the points of contact as shown below. Denote the incentre of 4��� by �.

A

A
A

� (0, 13) � (50, 13)

�

� (20, 23)

�

�
�

Consider the vertical distance from (20, 23) to ��.
A = 23 − 13

= 10

Note that ���� is a square.
We have �� = �� + A = �� + A = 20 + 10 = 30.
Consider the horizontal distance between � and �.
Horizontal distance = �� cos∠���

= 30 cos∠���

= 30
(
��

��

)
(Note that ∠��� is a right-angled triangle.)

= 30 × 30
50

= 18
The G-coordinate of � is 0 + 18 = 18.
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37. C

The coordinates of � and � are
(
:

6
, 0

)
and

(
0, − :

3

)
respectively.

Denote the mid-point of �� by " .

The coordinates of " are
(
:

12
, − :

6

)
.

Let the coordinates of � be (2, 0).
We have �� : �" = 2 : 1, where � is the centroid of 4���.

��

�"
=
2 − 0
0 − :

12

2 = −122
:

2 = − :
6

The coordinates of � and � are
(
:

6
, 0

)
and

(
0, − :

3

)
respectively.

Let the coordinates of � be (2, 0).
Note that the G-coordinate of the centroid of 4��� is 0.

:
6 + 0 + 2

3
= 0

2 = − :
6

38. C

I. 3. H-coordinate of the mid-point of �� is 0.
H-coordinate of centroid of 4���

=
1(6) + 2(0)

1 + 2
= 2
The centroid of 4��� lies on H = 2.

II. 3. Note that the H-axis passes through � and is perpendicular to ��.
Thus, the orthocentre of 4��� lies on the H-axis.

39. B

∠��� + 2∠��� + 2∠��� = 180°

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

∠��� = 125°
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40. D

Note that �� = �� = �� .
� is the centre of the circumcircle of ��� .
Since �� is a diameter of circle ��� , we have ∠��� = 90°.
∠��� = ∠��� = 35°
∠��� = 90° − 35° = 55°
∠��� = ∠��� = 55°

41. A

�� is the angle bisector of ∠���.
∠��� = ∠��� = 48°
∠��� = ∠��� = 48°
∠��� + ∠��� + ∠��� = 180°

∠��� + 48° + (48° + 48°) = 180°

∠��� = 36°
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