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Suggested solutions

Multiple Choice Questions

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

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

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

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

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

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

1. B

Reflex ∠𝐴𝑂𝐷 = 2∠𝐴𝐸𝐷 = 200◦

∠𝐴𝑂𝐵 = 200◦ − 130◦ = 70◦

∠𝐴𝐶𝐵 =
∠𝐴𝑂𝐵

2
= 35◦

2. B

∠𝐵𝐴𝐷 = 180◦ − 95◦ = 85◦

∠𝐴𝐷𝐸 = ∠𝐵𝐴𝐷 = 85◦

3. C

∠𝐴𝐷𝐶 = 180◦ − 110◦ = 70◦

∠𝐴𝐶𝐷 = 90◦

∠𝐷𝐴𝐶 = 180◦ − 90◦ − 70◦ = 20◦

Since 𝐵𝐶 = 𝐶𝐷, ∠𝐷𝐴𝐶 = ∠𝐵𝐴𝐶 and ∠𝐵𝐴𝐷 = 2 × 20◦ = 40◦.
∠𝐵𝐸𝐷 = ∠𝐵𝐴𝐷 = 40◦

4. B

∠𝐴𝐵𝐶 = 180◦ − (𝑥 + 40◦) = 140◦ − 𝑥

∠𝐴𝐵𝐶 = ∠𝐶𝐷𝐹

140◦ − 𝑥 = 2𝑥 − 70◦

𝑥 = 70◦

5. C

Let ∠𝐴𝐷𝐵 = 𝑥.
Since 𝐴𝐵 = 𝐵𝐶 = 𝐶𝐷, we have ∠𝐴𝐷𝐵 = ∠𝐵𝐷𝐶 = ∠𝐶𝐵𝐷 = 𝑥.
∠𝐴𝐵𝐶 + ∠𝐴𝐷𝐶 = 180◦

(75◦ + 𝑥) + 2𝑥 = 180◦

𝑥 = 35◦
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6. D

∠𝐴𝐶𝐵 = 90◦

∠𝐴𝐵𝐶 = 180◦ − 90◦ − 𝑦 = 90◦ − 𝑦

∠𝐴𝐷𝐶 = 180◦ − ∠𝐴𝐵𝐶 = 90◦ + 𝑦

∠𝐶𝐴𝐷 = ∠𝐴𝐶𝐷 = 𝑥

(90◦ + 𝑦) + 𝑥 + 𝑥 = 180◦

𝑦 = 90◦ − 2𝑥

7. C

∠𝐸𝐵𝐶 = ∠𝐸𝐷𝐹 = 76◦

∠𝐴𝐸𝐶 = ∠𝐸𝐵𝐶 × 1 + 1
3 + 1

= 38◦

∠𝐴𝐵𝐶 = 180◦ − ∠𝐴𝐸𝐶 = 142◦

8. C

∠𝐵𝐴𝐷 : ∠𝐵𝐶𝐷 = (3 + 5) : (3 + 4)

= 8 : 7

Since ∠𝐵𝐴𝐷 + ∠𝐵𝐶𝐷 = 180◦, ∠𝐵𝐴𝐷 = 180◦ × 8
8 + 7

= 96◦.

9. C

Since 𝐵𝐶 = 𝐶𝐷, ∠𝐵𝐴𝐶 = ∠𝐶𝐴𝐷 =
58◦

2
= 29◦.

∠𝐴𝐶𝐷 = 90◦

∠𝐴𝐷𝐶 = 180◦ − 90◦ − 29◦ = 61◦

∠𝐴𝐸𝐶 = ∠𝐴𝐷𝐶 = 61◦

10. D

∠𝐶𝐸𝐷 =
30◦

2
= 15◦.

∠𝐴𝐵𝐷 + ∠𝐴𝐸𝐷 = 180◦

𝑥 + (𝑦 + 15◦) = 180◦

𝑥 + 𝑦 = 165◦

11. D

∠𝐴𝐷𝐶 = 180◦ − 110◦ = 70◦

∠𝐴𝐶𝐷 = 180◦ − 95◦ = 85◦

∠𝐶𝐴𝐷 = 180◦ − 70◦ − 85◦ = 25◦

12. B

∠𝐷𝐶𝐸 =
44◦

2
= 22◦

∠𝐵𝐶𝐸 + ∠𝐵𝐴𝐸 = 180◦

(𝑦 − 22◦) + 𝑥 = 180◦

𝑥 + 𝑦 = 202◦
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13. C

∠𝐴𝐵𝐶 = 180◦ − 68◦ = 112◦

∠𝐴𝐵𝐷 = 90◦

∠𝐶𝐵𝐷 = 112◦ − 90◦ = 22◦

∠𝐵𝐷𝐶 = ∠𝐶𝐵𝐷 = 22◦

∠𝐴𝐷𝐵 = 68◦ − 22◦ = 46◦

14. B

Let ∠𝐹𝐴𝐺 = 𝑥.
∠𝐹𝐸𝐺 = ∠𝐹𝐴𝐸 + ∠𝐴𝐹𝐸

= 𝑥 + 12◦

∠𝐴𝐵𝐺 = 180◦ − ∠𝐵𝐴𝐺 − ∠𝐴𝐺𝐵

= 180◦ − 𝑥 − 18◦

= 162◦ − 𝑥

∠𝐴𝐵𝐶 = ∠𝐹𝐸𝐺

30◦ + 162◦ − 𝑥 = 𝑥 + 12

𝑥 = 90◦

15. C

Let ∠𝐵𝐷𝐸 = 𝑥. Then ∠𝐷𝐵𝐸 = 𝑥 and ∠𝐴𝐸𝐵 = 2𝑥.
∠𝐵𝐸𝐶 = 90◦.
(24◦ + 𝑥) + (2𝑥 + 90◦) = 180◦

𝑥 = 22◦

∠𝐸𝐴𝐵 = 180◦ − (24◦ + 𝑥) − 𝑥 = 112◦.

16. D

Let ∠𝐵𝐴𝐷 = 𝑥.
∠𝐶𝐷𝐹 = ∠𝐵𝐴𝐷 + ∠𝐴𝐸𝐷 = 𝑥 + 32◦

∠𝐵𝐶𝐷 = ∠𝐶𝐷𝐹 + ∠𝐴𝐹𝐵 = (𝑥 + 32◦) + 26◦ = 𝑥 + 58◦

∠𝐵𝐴𝐷 + ∠𝐵𝐶𝐷 = 180◦

𝑥 + (𝑥 + 58◦) = 180◦

𝑥 = 61◦

17. C

∠𝐵𝐴𝐷 = 180◦ − 114◦ = 66◦

∠𝑂𝐴𝐷 = 66◦ − 28◦ = 38◦

∠𝑂𝐷𝐴 = ∠𝑂𝐴𝐷 = 38◦

∠𝐴𝐵𝐶 = 180◦ − (38◦ + 42◦) = 100◦
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18. A

∠𝐵𝐴𝐷 = 180◦ − 72◦ = 108◦

∠𝑂𝐴𝐷 = 108◦ − 58◦ = 50◦

∠𝑂𝐷𝐴 = ∠𝑂𝐴𝐷 = 50◦

∠𝐴𝑂𝐷 = 180◦ − 50◦ − 50◦ = 80◦

19. C

Let ∠𝐴𝐶𝐵 = 2𝑥.
Then ∠𝐵𝐴𝐶 = 3𝑥 and ∠𝐶𝐴𝐷 = 4𝑥.
∠𝐴𝐶𝐷 = 90◦

∠𝐵𝐴𝐷 + ∠𝐵𝐶𝐷 = 180◦

(2𝑥 + 4𝑥) + (90◦ + 3𝑥) = 180◦

𝑥 = 10◦

∠𝐵𝐶𝐷 = 90◦ + 2𝑥 = 110◦

20. C

∠𝐴𝐵𝐸 = 90◦

𝑥 + 90◦ + ∠𝐴𝐸𝐵 = 180◦

𝑥 + ∠𝐴𝐸𝐵 = 90◦

∠𝐵𝐶𝐷 + ∠𝐵𝐸𝐷 = 180◦

𝑦 + ∠𝐵𝐸𝐷 = 180◦

(𝑥 + ∠𝐴𝐸𝐵) + (𝑦 + ∠𝐵𝐸𝐷) = 90◦ + 180◦

𝑥 + 𝑦 + 𝑧 = 270◦

21. D

Reflex ∠𝑆𝑂𝑃 = 360◦ − 100◦ = 260◦

∠𝑆𝑇𝑃 =
260◦

2
= 130◦

∠𝑅𝑇𝑃 = 180◦ − 135◦ = 45◦

∠𝑆𝑇𝑅 = 130◦ − 45◦ = 85◦

22. C

∠𝐵𝐶𝐸 = 180◦ − 115◦ = 65◦

∠𝐷𝐶𝐸 = 105◦ − 65◦ = 40◦

∠𝐷𝐸𝐶 = ∠𝐷𝐶𝐸 = 40◦

∠𝐶𝐸𝐹 = 95◦ − 40◦ = 55◦

∠𝐵𝐴𝐹 + ∠𝐵𝐶𝐸 + ∠𝐶𝐸𝐹 = 180◦

∠𝐵𝐴𝐹 + 55◦ + 65◦ = 180◦

∠𝐵𝐴𝐹 = 60◦

23. A

∠𝐵𝐶𝐷 = ∠𝐷𝐸𝐹 = 105◦

∠𝐵𝐴𝐷 = 180◦ − ∠𝐵𝐶𝐷 = 180◦ − 105◦ = 75◦
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24. D

Since 𝐶𝑄 is a diameter of the circle 𝐶𝑃𝑄, we have ∠𝐶𝑃𝑄 = 90◦.

A. ✓. ∠𝑃𝑄𝐶 = 180◦ − 90◦ − 40◦

= 50◦

B. ✓. ∠𝐵𝐴𝑃 = ∠𝐶𝑄𝑃 and ∠𝐴𝐵𝐶 = ∠𝑄𝑃𝐶.
△𝐴𝐵𝐶 ∼ △𝑃𝑄𝐶

C. ✓. ∠𝐴𝐵𝐶 = ∠𝐶𝑃𝑄 = 90◦

D. ✗.

25. A

Since 𝑂𝐵 = 𝑂𝐶, ∠𝑂𝐷𝐶 = ∠𝑂𝐷𝐵 = 𝑎.
∠𝐵𝑂𝐶 = 2∠𝐵𝐴𝐶 = 2𝑏
∠𝐵𝑂𝐶 + ∠𝐵𝐷𝐶 = 180◦

𝑎 + 𝑏 = 90◦
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26. B

I. ✗. Consider the figure below. We have 𝐴𝐶 and 𝐷𝐹 are not parallel obviously.

�
�

�

�� �

II. ✓. Since ∠𝐵𝐴𝐷 = ∠𝐵𝐸𝐹 and ∠𝐵𝐸𝐹 + ∠𝐵𝐶𝐹 = 180◦, ∠𝐵𝐴𝐷 + ∠𝐵𝐶𝐹 = 180◦.
Thus, 𝐴𝐷//𝐶𝐹.

III. ✗. Consider the figure below. Both ∠𝐴𝐷𝐸 and ∠𝐵𝐶𝐹 are acute angle.

� � �

�� �

Thus, ∠𝐴𝐷𝐸 + ∠𝐵𝐶𝐹 < 90◦ + 90◦ = 180◦.

27. C

Note that ∠𝐶𝐷𝐸 = ∠𝐶𝐵𝐴 = 90◦.
𝐴𝐸 =

√︁
𝐴𝐵2 + 𝐵𝐸2

= 715 cm
Consider △𝐴𝐵𝐸 and △𝐴𝐷𝐸 .
tan∠𝐵𝐴𝐸 =

275
660

∠𝐵𝐴𝐸 = tan−1 5
12

and cos∠𝐷𝐴𝐸 =
572
715

∠𝐷𝐴𝐸 = cos−1 4
5

In △𝐴𝐵𝐶,

cos∠𝐵𝐴𝐶 =
660
𝐴𝐶

cos
(
tan−1 5

12
+ cos−1 4

5

)
=

660
572 + 𝐶𝐷

𝐶𝐷 = 728 cm
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28. D

Rectangle must be a cyclic quadrilateral (opp. ∠s supp.).

29. D

∠𝐶𝐵𝐷 = ∠𝐶𝐷𝐵

∠𝐶𝐵𝐷 + ∠𝐶𝐷𝐵 = 56◦

∠𝐶𝐷𝐵 = 28◦

Since ∠𝐵𝐴𝐶 = ∠𝐶𝐷𝐵 = 28◦, 𝐴, 𝐵, 𝐶 and 𝐷 are concyclic.
∠𝐵𝐶𝐴 = ∠𝐴𝐷𝐵 = 36◦

30. B

I. ✓. Since 𝐺 is the orthocentre of △𝐴𝐵𝐶, ∠𝐴𝑄𝐺 = ∠𝐴𝑅𝐺 = 90◦.
𝐴𝑄𝐺𝑅 is a cyclic quadrilateral (opp. ∠s supp.).

II. ✓. Since 𝐺 is the orthocentre of △𝐴𝐵𝐶, ∠𝐶𝑄𝐵 = ∠𝐶𝑅𝐵 = 90◦.
𝐵𝐶𝑄𝑅 is a cyclic quadrilateral (converse of ∠s in the same segment).

III. ✗. Note that the circle passing through 𝐶, 𝑄 and 𝑅 is circle 𝐵𝐶𝑄𝑅.
Since 𝑃 is a point on the line segment 𝐵𝐶, 𝑃 lies inside the circle 𝐵𝐶𝑄𝑅.
𝐶𝑃𝑅𝑄 cannot be a cyclic quadrilateral.
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