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Suggested solutions

Multiple Choice Questions

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

6. B 7. A 8. D 9. A 10. B

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

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

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

26. B 27. D 28. D 29. D 30. A

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

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

41. B 42. C 43. C 44. D 45. C

46. D 47. C

1. A

Let 𝐷𝐺 = 3 cm. Then we have the lengths as shown in the figure.

△𝐹𝐼𝐶 ∼ △𝐵𝐼𝐸
ℎ2
ℎ1

=
𝐹𝐶

𝐸𝐵

=
3
2

Consider the area of △𝐵𝐼𝐶,
(4) (5ℎ)

2
− (4) (2ℎ)

2
= 6

ℎ = 1

Required area

=
(9) (5)

2
− (6) (3)

2
= 13.5 cm2

ℎ1 = 2ℎ

ℎ2 = 3ℎ

3 cm 3 cm 6 cm

8 cm 4 cm� �
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2. C

Let 𝐹 be the intersection of 𝐴𝐸 and 𝐶𝐷 produced.

Let 𝐴𝐵 : 𝐵𝐶 = 1 : 𝑟.
Since △𝐶𝐵𝐷 ∼ △𝐶𝐴𝐹, 𝐹𝐷 : 𝐷𝐶 = 1 : 𝑟 .
Area of △𝐷𝐸𝐹 =

8
𝑟

cm2

Area of △𝐶𝐴𝐹 =
4(1 + 𝑟)2

𝑟2 cm2

8 + 8
𝑟
+ 4(1 + 𝑟)2

𝑟2 = 45

𝑟 =
2
3

or − 2
11

(rejected)
So, 𝐴𝐵 : 𝐵𝐶 = 3 : 2.
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3. B

Let 𝐴𝐵 = 15 cm. Then 𝐷𝐸 = 21 cm.
Let 𝐺 be the intersection of 𝐴𝐵 produced and 𝐸𝐶 produced.
Rotate the figure such that the parallel lines appear horizontal as shown.

3ℎ cm

2ℎ cm

21� cm

29� cm

15 cm

21 cm

��

�

� �

�

�

Point 𝐶
We have △𝐺𝐵𝐶 ∼ △𝐸𝐷𝐶 (ratio 2 : 3).
Let 2ℎ cm and 3ℎ cm be the heights of two triangles respectively.
𝐺𝐵 =

2
3
× 𝐷𝐸 = 14 cm

Point 𝐹
We have △𝐴𝐹𝐺 ∼ △𝐷𝐹𝐸 (ratio 29 : 21).
Let 29𝐻 cm and 21𝐻 cm be the heights of two triangles respectively.
Consider the area of △𝐶𝐷𝐹.

21(3ℎ)
2

− 21(21𝐻)
2

= 63

3ℎ − 21𝐻 = 6

Consider the total height of the figure.{3ℎ − 21𝐻 = 6

2ℎ + 3ℎ = 29𝐻 + 21𝐻

Solving, we have ℎ =
20
3

and 𝐻 =
2
3

.

Required area =
29(29𝐻)

2
− 14(2ℎ)

2
= 187 cm2
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4. C

Let 𝐵𝐶 = 5 cm. Then we have the lengths as shown in the figure.

2 cm3 cm

5 cm

2ℎ cm

5ℎ cm

𝐴

𝐵𝐶

𝐷 𝐸

𝐹

Point 𝐹 Note that △𝐴𝐸𝐹 ∼ △𝐵𝐶𝐹 (ratio 2 : 5).
Consider the area of △𝐷𝐸𝐹.

(2) (2ℎ)
2

= 4

ℎ = 2

Required area = 5(5ℎ + 2ℎ)

= 70 cm2

5. B

Let 𝑄𝑇 = 3 cm. Then 𝑇𝑅 = 2 cm and 𝑃𝑆 = 5 cm.

△𝑃𝑆𝑈 ∼ △𝑅𝑇𝑈 (ratio 5 : 2)
(2) (2ℎ)

2
= 12

ℎ = 6

Required area =
(5) (7ℎ)

2
− (2) (2ℎ)

2
= 93 cm2

5 cm

3 cm 2 cm

2ℎ

5ℎ

%

& '

(

)

*
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6. B

Let 𝐵𝐹 = 1 cm. Then 𝐹𝐶 = 2 cm and 𝐴𝐷 = 3 cm.
Consider the area of △𝐵𝐸𝐹,

(1) (𝐵𝐸)
2

= 2

𝐵𝐸 = 4 cm

𝐴𝐸 = 𝐵𝐸 = 4 cm
Required area = (3) (8) − 1

2
(3) (4) − 2 − 1

2
(8) (2)

= 8 cm2

7. A

Lower base of the trapezoidal cross section

= 24 −
√︁

252 − 242

= 17 cm

Required volume =
(17 + 24) (24)

2
× 10

= 4920 cm3

8. D

Let 𝐵𝐺 = 6 cm. Then 𝐺𝐶 = 4 cm and 𝐴𝐷 = 10 cm.

�

� �

�

�
�

�

�

6 cm 4 cm

10 cm

3 cm
7 cm

ℎ cm

ℎ cm

Note that △𝐴𝐸𝐻 ∼ △𝐴𝐵𝐺 (ratio 1 : 2).
We have 𝐸𝐻 = 3 cm and 𝐻𝐹 = 7 cm.
Consider the area of △𝐴𝐸𝐻.

3(ℎ)
2

= 36

ℎ = 24

Required area =
(7 + 4)ℎ

2
= 132 cm2
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9. A

𝐶𝑀 =
√︁

262 − 102

= 24 cm

𝐵𝑀 =

√︄
202 −

(
24
2

)2

= 16 cm

Required area =
(12) (16)

2
= 96 cm2

10. B

𝐴𝐸 : 𝐸𝐶 = 24 : 36 = 2 : 3
Point 𝐸 Note that △𝐶𝐷𝐸 ∼ △𝐴𝐹𝐸 (ratio 3 : 2).

Let 𝐶𝐷 = 3 cm and the heights of two triangles be 3ℎ cm and 2ℎ cm respectively.
We have 𝐴𝐹 = 𝐵𝐹 = 2 cm.
Consider △𝐶𝐷𝐸 .

3(3ℎ)
2

= 36

ℎ = 8

Required area =
(3 + 4) (5ℎ)

2
= 140 cm2

11. A

Let the slant height of the cone be ℓ.

4𝜋𝑟2 = 𝜋𝑟ℓ

ℓ = 4𝑟

Volume =
1
3
𝜋𝑟2

√︁
ℓ2 − 𝑟2

=

√
15
3
𝜋𝑟3
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12. D

△𝐴𝐹𝐸 ∼ △𝐶𝐷𝐸 (ratio 3 : 5)
Let 𝐴𝐹 = 3 cm, then 𝐶𝐷 = 5 cm and 𝐵𝐹 = 2 cm.
(2) (3ℎ + 5ℎ)

2
= 16

ℎ = 2

Area of △𝐶𝐷𝐸 =
(5) (5 × 2)

2
= 25 cm2

3ℎ cm

5ℎ cm

� �

�� �

�
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13. C

I. ✗.
Take ∠𝐺𝐶𝑄 = 90◦ such that 𝐴𝐵𝐶𝐷 is a rectangle, where 𝐶𝐷 ≠ 𝐶𝐵.

� �

��

� �

��

%

&

'

(

Note that ∠𝐺𝐶𝑆 ≠ 45◦ and ∠𝐺𝐶𝑆 ≠ ∠𝑄𝐶𝑆.
Thus, △𝐶𝐺𝑆 and △𝐶𝑄𝑆 are not congruent triangles.

II. ✓.
Let 𝐾 be the intersection of 𝐹𝐺 produced and 𝐴𝐷 produced.

∠𝐴𝐵𝐶 = ∠𝐴𝐷𝐶 (opp. ∠s, //gram)

∠𝐹𝐵𝑄 = 180◦ − ∠𝐴𝐵𝐶 (adj. ∠s on st. line)

∠𝑃𝐷𝐻 = 180◦ − ∠𝐴𝐷𝐶 (adj. ∠s on st. line)

= ∠𝐹𝐵𝑄

∠𝐵𝐹𝑄 = ∠𝐶𝐺𝑄 (alt. ∠s, 𝐻𝐶//𝐴𝐹)

𝐶𝐺 = 𝐶𝑄 (given)

∠𝐶𝐺𝑄 = ∠∠𝐶𝑄𝐺 (base. ∠s, isos. △)

∠𝐶𝑄𝐺 = ∠𝐴𝐾𝐹 (alt. ∠s, 𝐴𝐾//𝐵𝐶)

∠𝐷𝑃𝐻 = ∠𝐴𝐾𝐹 (alt. ∠s, 𝐸𝐻//𝐹𝐾)

= ∠𝐵𝐹𝑄

△𝐵𝐹𝑄 ∼ △𝐷𝑃𝐻 (AA)

III. ✓.
We have △𝐵𝐹𝑄 ∼ △𝐷𝑃𝐻.

∠𝐴𝐸𝑃 = ∠𝐵𝐹𝑄 (corr. ∠s, 𝐸𝐻//𝐹𝐺)

∠𝐵𝐹𝑄 = ∠𝐷𝑃𝐻 (corr. ∠s, � △s)

∠𝐴𝑃𝐸 = ∠𝐷𝑃𝐻 (vert. opp. ∠s)

= ∠𝐴𝐸𝑃

𝐴𝐸 = 𝐴𝑃 (sides opp. equal ∠s)
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14. B

I. ✓.
Since 𝑇𝑄 = 𝑇𝑅, we have ∠𝑅𝑄𝑇 = ∠𝑇𝑅𝑄.

∠𝑅𝑄𝑇 + ∠𝑇𝑅𝑄 + ∠𝑄𝑇𝑅 = 180◦

2∠𝑅𝑄𝑇 + 44◦ = 180◦

∠𝑅𝑄𝑇 = 68◦

Since 𝑇𝑃 = 𝑇𝑆, we have ∠𝑇𝑃𝑆 + ∠𝑃𝑆𝑇 .

∠𝑇𝑃𝑆 + ∠𝑃𝑆𝑇 + ∠𝑆𝑇𝑃 = 180◦

2∠𝑇𝑃𝑆 + 44◦ = 180◦

∠𝑇𝑃𝑆 = 68◦

Since ∠𝑅𝑄𝑇 = ∠𝑇𝑃𝑆, we have 𝑃𝑆//𝑄𝑅.

II. ✗.
Consider △𝑅𝑆𝑇 .

∠𝑆𝑅𝑇 + ∠𝑇𝑆𝑅 = ∠𝑄𝑇𝑅

∠𝑆𝑅𝑇 + 32◦ = 44◦

∠𝑆𝑅𝑇 = 12◦

We have ∠𝑆𝑅𝑄 = ∠𝑆𝑅𝑇 + ∠𝑇𝑅𝑄 = 12◦ + 68◦ = 80◦ ≠ 78◦.

III. ✓.
Note that △𝑃𝑇𝑄 � △𝑆𝑇𝑅.
We have 𝑃𝑄 = 𝑆𝑅.

15. C

In △𝐴𝐵𝐷, we have ∠𝐵𝐴𝐷 = ∠𝐴𝐵𝐷.

∠𝐴𝐵𝐷 + ∠𝐵𝐴𝐷 + ∠𝐴𝐷𝐵 = 180◦

2∠𝐴𝐵𝐷 + 28◦ = 180◦

∠𝐴𝐵𝐷 = 76◦

Since 𝐴𝐵//𝐷𝐶, we have ∠𝐶𝐷𝐵 = ∠𝐴𝐵𝐷 = 76◦.
In △𝐵𝐶𝐷, we have ∠𝐵𝐶𝐷 = ∠𝐶𝐵𝐷.

∠𝐵𝐶𝐷 + ∠𝐶𝐵𝐷 + ∠𝐶𝐷𝐵 = 180◦

2∠𝐵𝐶𝐷 + 76◦ = 180◦

∠𝐵𝐶𝐷 = 52◦
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16. D

I. ✓. Consider △𝑈𝑅𝑆.

∠𝑈𝑅𝑆 = ∠𝑈𝑆𝑅 (given)

𝑈𝑅 = 𝑈𝑆 (sides opp. equal ∠s)

II. ✓. Consider △𝑃𝑄𝑆 and △𝑃𝑅𝑇 .

∠𝑃𝑄𝑈 = ∠𝑃𝑇𝑈 (given)

∠𝑄𝑃𝑆 = ∠𝑇𝑃𝑅 (common ∠)

∠𝑃𝑅𝑇 + ∠𝑃𝑇𝑈 + ∠𝑇𝑃𝑅 = 180◦ (∠ sum of △)

∠𝑃𝑅𝑇 = 180◦ − ∠𝑃𝑇𝑈 − ∠𝑇𝑃𝑅

∠𝑃𝑆𝑄 + ∠𝑄𝑃𝑆 + ∠𝑃𝑄𝑈 = 180◦ (∠ sum of △)

∠𝑃𝑆𝑄 = 180◦ − ∠𝑃𝑄𝑈 − ∠𝑄𝑃𝑆

= 180◦ − ∠𝑃𝑇𝑈 − ∠𝑇𝑃𝑅

= ∠𝑃𝑅𝑇

Consider △𝑃𝑅𝑆.

∠𝑈𝑅𝑆 = ∠𝑈𝑆𝑅 (given)

∠𝑃𝑅𝑆 = ∠𝑃𝑅𝑇 + ∠𝑈𝑅𝑆

= ∠𝑃𝑆𝑄 + ∠𝑈𝑆𝑅

= ∠𝑃𝑆𝑅

𝑃𝑅 = 𝑃𝑆 (sides opp. equal ∠s)

III. ✓. Consider △𝑃𝑄𝑆 and ∠𝑃𝑅𝑇 .

∠𝑃𝑄𝑈 = ∠𝑃𝑇𝑈 (given)

∠𝑄𝑃𝑆 = ∠𝑇𝑃𝑅 (common ∠)

𝑃𝑅 = 𝑃𝑆 (proved)

△𝑃𝑄𝑆 � △𝑃𝑇𝑅 (AAS)

𝑃𝑄 = 𝑃𝑇 (corr. sides, � △s)
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17. D

Note that △𝐴𝐹𝐺 � △𝐴𝐸𝐺 (SAS).

I. ✓. Use the fact that 𝐴𝐸𝐶𝐹 is a rhombus (will be proved later).

𝐶𝐹 = 𝐴𝐸 (property of rhombus)

∠𝐹𝐵𝐶 = 90◦ = ∠𝐴𝐷𝐸 (property of rectangle)

𝐵𝐶 = 𝐴𝐷 (property of rectangle)

△𝐵𝐶𝐹 � △𝐷𝐴𝐸 (RHS)

II. ✓. We have 𝐴𝐵//𝐶𝐷.

∠𝐴𝐹𝐺 = ∠𝐶𝐸𝐺 (alt. ∠s, 𝐴𝐵//𝐶𝐷)

∠𝐴𝐺𝐹 = ∠𝐶𝐺𝐸 (vert. opp. ∠s)

△𝐹𝐴𝐺 ∼ △𝐸𝐶𝐺 (AA)

III. ✓. Note that △𝐴𝐹𝐶 � △𝐴𝐸𝐶 (SAS).

∠𝐶𝐴𝐸 = ∠𝐶𝐴𝐵 (given)

∠𝐶𝐴𝐵 = ∠𝐴𝐶𝐸 (alt. ∠s, 𝐴𝐵//𝐶𝐷)

∠𝐶𝐴𝐸 = ∠𝐴𝐶𝐸

𝐶𝐸 = 𝐴𝐸 (sides opp. equal ∠s)

𝐴𝐸 = 𝐴𝐹 (given)

𝐶𝐸 = 𝐶𝐹 (corr. sides, � △s)

Thus, we have 𝐴𝐸 = 𝐶𝐸 = 𝐶𝐹 = 𝐴𝐹 and 𝐴𝐸𝐶𝐹 is a rhombus.

18. A

Each interior angle =
(8 − 2)180◦

8
= 135◦

Consider parallelogram 𝐸𝐹𝐺𝐼.

∠𝐹𝐺𝐼 + ∠𝐸𝐹𝐺 = 180◦

∠𝐹𝐺𝐼 = 45◦

Consider △𝐹𝐺𝐻.

∠𝐺𝐻𝐹 + ∠𝐺𝐹𝐻 + ∠𝐹𝐺𝐻 = 180◦

∠𝐺𝐻𝐹 =
180◦ − 135◦

2
= 22.5◦

Consider △𝐺𝐻𝐽.

∠𝐻𝐽𝐼 = ∠𝐻𝐺𝐽 + ∠𝐺𝐻𝐽

= (135◦ − 45◦) + 22.5◦

= 112.5◦
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19. B

I. ✗. (𝑛 − 2)180◦ = 2520◦

𝑛 = 16

II. ✓. Exterior angle =
360◦

16
= 22.5◦

III. ✗. Interior angle = 180◦ − 22.5◦ = 157.5◦

20. B

∠𝐹𝐴𝐵 =
(6 − 2)180◦

6
= 120◦

∠𝐺𝐴𝐵 = 90◦

∠𝐹𝐴𝐺 = 120◦ − 90◦ = 30◦

Note that 𝐴𝐹 = 𝐴𝐺, we have ∠𝐴𝐺𝐹 =
180◦ − 30◦

2
= 75◦.

∠𝐹𝐺𝐸 = 180◦ − 75◦ = 105◦

21. B

Note that ∠𝐴𝐵𝐶 = ∠𝐸𝐶𝐷 and 𝐴𝐵//𝐶𝐸 .
area of △𝐴𝐶𝐸
area of △𝐴𝐵𝐶 =

𝐶𝐸

𝐴𝐵
area of △𝐴𝐶𝐸

50
=

4
5

area of △𝐴𝐶𝐸 = 40 cm2

22. B

Let 𝐺 be a point on 𝐵𝐸 such that 𝐷𝐺//𝐵𝐶.

Note that △𝐷𝐹𝐺 ∼ △𝐴𝐹𝐵.
𝐷𝐺

𝐴𝐵
=
𝐹𝐷

𝐴𝐹

=
1
5

Note that △𝐷𝐸𝐺 ∼ △𝐶𝐸𝐵.
𝐶𝐸

𝐷𝐸
=
𝐵𝐶

𝐷𝐺

=
𝐴𝐵

𝐷𝐺

= 5

Thus, 𝐶𝐷 : 𝐷𝐸 = 4 : 1.
���

�

�

�

�
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23. C

Consider △𝐵𝐶𝑀 .

𝑀𝐶2 = 𝐵𝐶2 + 𝐵𝑀2

𝑀𝐶 =
√︁

122 + (12 − 7)2

= 13 cm

Note that △𝐶𝐷𝑁 ∼ △𝑀𝐶𝐵.
𝐶𝐷

𝑀𝐶
=
𝐶𝑁

𝑀𝐵
12
13

=
𝐶𝑁

12 − 7

𝐶𝑁 =
60
13

𝑀𝑁 : 𝑁𝐶 =

(
13 − 60

13

)
:

60
13

= 109 : 60

24. B
24

1 + 3 cos2 𝜃 + 5 cos2(90◦ − 𝜃)
=

24
1 + 3 cos2 𝜃 + 5 sin2 𝜃

=
24

1 + 3(sin2 𝜃 + cos2 𝜃) + 2 sin2 𝜃

=
12

2 + sin2 𝜃

Since 0 ≤ sin2 𝜃 ≤ 1, the required greatest value is
12

2 + 0
= 6.

25. A
sin(90◦ + 𝜃)

sin(180◦ − 𝜃) tan(270◦ − 𝜃) − cos2(180◦ − 𝜃)

=
cos 𝜃

sin 𝜃 × 1
tan 𝜃

− cos2 𝜃

= 1 − cos2 𝜃

= sin2 𝜃

26. B
1

3 sin2 𝑥 + 2 cos2 𝑥
=

1
3(1 − cos2 𝑥) + 2 cos2 𝑥

=
1

3 − cos2 𝑥

When cos2 𝑥 = 0,
1

3 − cos2 𝑥
=

1
3

.

When cos2 𝑥 = 1,
1

3 − cos2 𝑥
=

1
2

.

Required maximum value =
1
2

.
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27. D
sin(270◦ − 𝑥) cos(90◦ − 𝑥)

1 − sin2 𝑥

=
− cos 𝑥 sin 𝑥

cos2 𝑥

= − tan 𝑥

28. D
tan 45◦

1 − cos 𝜃
+ 2 sin 30◦

1 + sin(90◦ + 𝜃) =
1

1 − cos 𝜃
+ 1

1 + cos 𝜃

=
1 + cos 𝜃 + 1 − cos 𝜃

1 − cos2 𝜃

=
2

sin2 𝜃

29. D
2 cos 𝜃 + 5
cos 𝜃 + 2

=
2(cos 𝜃 + 2) + 1

cos 𝜃 + 2
= 2 + 1

cos 𝜃 + 2
When cos 𝜃 = −1,

2 cos 𝜃 + 5
cos 𝜃 + 2

= 3

When cos 𝜃 = 1,
2 cos 𝜃 + 5
cos 𝜃 + 2

=
7
3

Greatest value = 3

30. A
cos(180◦ − 𝜃)
tan(90◦ − 𝜃) − sin(−𝜃) = − cos 𝜃

1
tan 𝜃

+ sin 𝜃 = − sin 𝜃 + sin 𝜃 = 0

31. A

Since −1 ≤ cos 3𝑥 ≤ 1, the maximum and minimum values of 𝑓 (𝑥) are 𝑎 + 𝑏 and 𝑎− 𝑏 respectively.
𝑎 + 𝑏 = 1

𝑎 − 𝑏 =
1
2

→ 𝑎 =
3
4

and 𝑏 =
1
4

32. B

[sin(90◦ + 𝜃) + 1] [cos(360◦ − 𝜃) − 1]

= (cos 𝜃 + 1) (cos 𝜃 − 1)

= cos2 𝜃 − 1

= − sin2 𝜃

33. A

sin(360◦ − 𝜃) tan(270◦ + 𝜃)

= (− sin 𝜃)
(
− 1

tan 𝜃

)
= sin 𝜃 × cos 𝜃

sin 𝜃
= cos 𝜃
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34. A
sin(−𝜃) sin(180◦ + 𝜃)

cos(270◦ − 𝜃) cos(180◦ − 𝜃) =
− sin 𝜃 (− sin 𝜃)
(− sin 𝜃) (− cos 𝜃)

= tan 𝜃

35. C
2 sin(90◦ + 𝜃) − 4 sin(180◦ − 𝜃)

4 cos 𝜃 + 2 sin 𝜃

=
2 cos 𝜃 − 4 sin 𝜃
4 cos 𝜃 + 2 sin 𝜃

=
2 − 4 tan 𝜃
4 + 2 tan 𝜃

=
2 − 4

(
− 2

5

)
4 + 2

(
−2

5

)
=

9
8

36. C

The numbers of dots are formed by +5, +7, +9, . . .
The sequence of numbers of dots is 6, 11, 18, 27, 38, 51, 66, . . .
Required number is 66.

37. C

The numbers are formed by +6, +10, +14, . . .
The sequence of numbers of dots is 1, 7, 17, 31, 49, 71, 97, . . .
Required number is 97.

38. C

The numbers of dots are formed by +3, +4, +5, . . .
The sequence of numbers of dots is 2, 5, 9, 14, 20, 27, 35, . . .
Required number is 35.

39. A

The numbers of dots are formed by +5, +7, +9, . . .
The sequence of numbers of dots is 3, 8, 15, 24, 35, 48, 63, . . .
Required number is 63.

REG-CP2A-2425-ASM-SET 3-MATH-MS 15



40. C

Put 𝑛 = 3 into 𝑎𝑛+2 = 𝑎𝑛 + 𝑎𝑛+1.

𝑎5 = 𝑎3 + 𝑎4

70 = 4 + 𝑎4

𝑎4 = 66

Put 𝑛 = 4 into 𝑎𝑛+2 = 𝑎𝑛 + 𝑎𝑛+1.

𝑎6 = 𝑎4 + 𝑎5

𝑎6 = 66 + 70

𝑎6 = 136

41. B

Put 𝑛 = 3 into 𝑎𝑛 = 2𝑎𝑛−2 + 𝑎𝑛−1.

𝑎3 = 2𝑎1 + 𝑎2

𝑎3 = 2(2) + 5

𝑎3 = 9

Put 𝑛 = 4, 𝑛 = 5, 𝑛 = 6 and 𝑛 = 7 into 𝑎𝑛 = 2𝑎𝑛−2 + 𝑎𝑛−1.

𝑎4 = 2𝑎2 + 𝑎3

𝑎4 = 2(5) + 9

𝑎4 = 19

𝑎5 = 2𝑎3 + 𝑎4

𝑎5 = 2(9) + 19

𝑎5 = 37

𝑎6 = 2𝑎4 + 𝑎5

𝑎6 = 2(19) + 37

𝑎6 = 75

𝑎7 = 2𝑎5 + 𝑎6

𝑎7 = 2(37) + 75

𝑎7 = 149

42. C

The numbers of dots are formed by +4, +4, +4, . . .
The sequence of numbers of dots is 3, 7, 11, 15, 19, 23, 27, 31, 35, 39, 43, 47, . . .
Required number is 47.
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43. C

Denote the 𝑛th term of the sequence by 𝑎𝑛.
We have 𝑎4 = 34, 𝑎7 = 144 and 𝑎𝑛+2 = 𝑎𝑛 + 𝑎𝑛+1 for any positive integers 𝑛.
Let 𝑎3 = 𝑥.
Put 𝑛 = 3 into 𝑎𝑛+2 = 𝑎𝑛 + 𝑎𝑛+1.

𝑎5 = 𝑎3 + 𝑎4

𝑎5 = 𝑥 + 34

Put 𝑛 = 4 and 𝑛 = 5 into 𝑎𝑛+2 = 𝑎𝑛 + 𝑎𝑛+1.

𝑎6 = 𝑎4 + 𝑎5

𝑎6 = 34 + (𝑥 + 34)

𝑎6 = 𝑥 + 68

𝑎7 = 𝑎5 + 𝑎6

144 = (𝑥 + 34) + (𝑥 + 68)

𝑥 = 21

44. D

The numbers are formed by +2, +4, +6, . . .
The sequence is 4, 6, 10, 16, 24, 34, 46, 60.
Required number is 60.

45. C

The numbers of dots are formed by +5, +5, +5, . . .
The sequence of numbers of dots is 11, 16, 21, 26, 31, 36, 41, . . .
Required number is 41.

46. D

The numbers are formed by +2, +4, +6, . . . .
The sequence of number of dots is 3, 5, 9, 15, 23, 33, 45, . . .
Required number is 45.

47. C

The numbers of dots are formed by +4, +7, +10, +13, . . .
The sequence of numbers of dots is 1, 5, 12, 22, 35, 51, 70, 92, . . .
Required number is 92.
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