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781 (a)

We have,

2 sin𝜃= 𝑟4― 2 𝑟2 + 3⇒2sin𝜃= (𝑟2― 1)
2

+ 2

Clearly, LHS≤ 2 and RHS≥ 2

So, the equation is meaningful if each side is equal to 2

Clearly, RHS = 2 for 𝑟2 = 1

For 𝑟2 = 1, we have

2 sin𝜃= 2⇒ sin𝜃= 1⇒𝜃=
𝜋
2

,
5𝜋
2

,
9𝜋
2

   [ ∵ 0≤ 𝜃 ≤ 5𝜋]

Also, 𝑟2 = 1⇒𝑟=± 1

Hence, the total number of pairs of the form (𝑟, 𝜃) is 2 × 3 = 6

783 (a)

We have,

1𝑝2
1

+
1𝑝2

2

+
1𝑝2

3

=
𝑎2 + 𝑏2 + 𝑐2

4∆2

Also,

cot𝐴+ cos𝐵+ cot𝐶=
2𝑅𝑎𝑏𝑐  (𝑏2 + 𝑐2― 𝑎2 + 𝑐2 + 𝑎2― 𝑏2 + 𝑎2 + 𝑏2― 𝑐2)⇒ cot𝐴+ cos𝐵+ cot𝐶 =
𝑅(𝑎2 + 𝑏2 + 𝑐2)𝑎𝑏𝑐 =

𝑎2 + 𝑏2 + 𝑐24∆
Hence,

1𝑝2
1

+
1𝑝2

2

+
1𝑝2

3

=
cot𝐴+ cot𝐵+ cot𝐶∆

784 (c)

We have,

sin 2 𝜃+ 2 = 4 sin𝜃+ cos𝜃⇒2 sin𝜃 cos𝜃 ― cos𝜃+ 2― 4 sin𝜃= 0⇒ cos𝜃(2 sin𝜃 ― 1 ) ― 2(2 sin𝜃 ― 1) = 0⇒(2 sin𝜃 ― 1)(cos𝜃 ― 2) = 0⇒2sin𝜃 ― 1 = 0          [ ∵ cos𝜃 ― 2≠ 0]⇒ sin𝜃=
1

2
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⇒𝜃= 2 𝜋+
𝜋
6

,2 𝜋+
5 𝜋
6

,4 𝜋+
𝜋
6

,4 𝜋+
5 𝜋
6

Hence, the equation has 4 solutions

ALITER The curves 𝑦= sin𝑥 and 𝑦=
1

2
 intersect at 4 points in [𝜋, 5 𝜋]. So, the equation has 

4 solutions

785 (c)

For a triangle inscribed in a circle, we have𝑎
2 sin𝐴 =

𝑏
2 sin𝐵 =

𝑐
2 sin𝐶 = 𝑅∴ sin2𝐴+ sin2𝐵+ sin2𝐶

=
𝑎2

4𝑅2
+
𝑏2

4𝑅2
+
𝑐2

4𝑅2
(𝑎2 + 𝑏2 + 𝑐2)

It is given that𝑎2 + 𝑏2 + 𝑐2

2
= 2(2𝑅)2⇒𝑎2 + 𝑏2 + 𝑐2 = 16𝑅2

∴ sin2𝐴+ sin2𝐵+ sin2𝐶 =
1

4𝑅2
(16𝑅2) = 4

786 (d)

We have,

tan 9° ― tan 27° ― tan 63° + tan 81°

= (tan 9° + tan 81°)― (tan 27° + tan 63°)

= (tan 9° + cot 9°)― (tan 27° + cot 27°)

=
1

sin 9° cos 9°
― 1

sin 27° cos 27°

=
2

sin 18°
― 2

sin 54°

= 2
sin 54° ― sin 18°

sin 54° sin 18°
= 2

cos 36° ― sin 18°

sin 18° cos 36°
= 4

787 (c)

Given,   sin4𝐴+ sin2𝐴= cos4𝐴+ cos2𝐴⇒  2 sin3𝐴 cos𝐴= 2 cos3𝐴 cos𝐴∴      tan3𝐴= 1   and  cos𝐴= 0⇒   𝐴=
𝜋

12
    and 𝐴=

𝜋
2
∉ (0,

𝜋
4

)∴   tan4𝐴= tan
𝜋
3

= 3

788 (c)

We have,

sin𝐴+ sin𝐵=
𝑎+ 𝑏𝑐⇒ sin𝐴+ sin𝐵=

sin𝐴+ sin𝐵
sin𝐶 ⇒ sin𝐶= 1

789 (a)
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We have,

sin(𝛼+ 𝛽) = 1, sin(𝛼 ― 𝛽) =
1

2⇒𝛼+ 𝛽=
𝜋
2

 and, 𝛼 ― 𝛽=
𝜋
6⇒𝛼=

𝜋
3

, 𝛽=
𝜋
6∴ tan(𝛼+ 2𝛽) tan(2𝛼+ 𝛽)

= tan (2𝜋3 ) tan
5𝜋
6

= (― cot
𝜋
6

)(― cot
𝜋
3

) = 1

790 (c)

Let 𝑎0 = cos𝜃. Then,𝑎1 =
1

2
(1 + 𝑎0) =

1

2
(1 + cos𝜃) = cos

𝜃
2𝑎2 =

1

2
(1 + 𝑎1) =

1

2(1 + cos
𝜃
2) = cos ( 𝜃

22)
and so on

Now, 
1― 𝑎2

0𝑎1𝑎2𝑎3…to ∞
=

sin𝜃
cos

𝜃
2

cos
𝜃
22

cos
𝜃
23

…to ∞
= lim𝑛→∞ sin𝜃

cos
𝜃
2

cos
𝜃
22

cos
𝜃
23

…to ∞
= lim𝑛→∞ {2𝑛sin (𝜃/2𝑛) } sin 𝜃

sin (2𝑛 × 𝜃/2𝑛)
= lim𝑛→∞ sin (𝜃/2𝑛).𝜃(𝜃/2𝑛)

= 𝜃= 𝑎0

791 (b)

Le the angles of triangle 𝐴𝐵𝐶 be 𝐴= 𝜃,𝐵= 2 𝜃 and 𝐶= 7 𝜃. Then,𝐴+ 𝐵+ 𝐶= 180°⇒10 𝜃= 180°⇒𝜃= 18°∴ 𝐴= 18°,𝐵= 36° and 𝐶= 126°

Clearly, 𝑐 is the greatest side and 𝑎 is the smallest side.

Now,𝑎
sin𝐴 =

𝑐
sin𝐶⇒ 𝑐𝑎 =

sin𝐶
sin𝐴 =

sin 126°

sin 18°
=

cos 36°

sin 18°
=

5 + 1

5― 1

792 (b)

We have,𝐴=
2 𝜋
3

 and ∆=
9 3

2
cm2

∴ ∆=
1

2
𝑏𝑐 sin𝐴⇒ 9 3

2
=

1

2
 𝑏𝑐 sin

2 𝜋
3
⇒𝑏𝑐= 18
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Also,

cos𝐴=
𝑏2 + 𝑐2― 𝑎22𝑏𝑐⇒ cos

2 𝜋
3

=
(𝑏 ― 𝑐)2 + 2𝑏𝑐 ― 𝑎22𝑏𝑐⇒ ― 1

2
=

27 + 36― 𝑎2

36
⇒𝑎2 = 81⇒𝑎= 9 cm

793 (b)

We have,𝑠= 8𝑘 and, ∆= 8𝑘 × 3𝑘 × 2𝑘 × 3𝑘= 12 𝑘2∴ 𝑟=
∆𝑠 ⇒ 12 𝑘28𝑘 = 6⇒𝑘= 4

794 (d)

We have,

2sin𝑥 + 2cos𝑥
2

≥ 2sin𝑥2cos𝑥     [ ∵ 𝐴𝑀≥ 𝐺𝑀]⇒2sin𝑥 + 2cos𝑥≥ 2sin𝑥+cos𝑥⇒2sin𝑥 + 2cos𝑥≥ 2 2― 2       [ ∵ ― 2≤ sin𝑥+ cos𝑥 ≤ 2]⇒2sin𝑥 + 2cos𝑥≥ 2
1― 1

2

795 (a)

Let 𝐴=
1

3 sin𝜃 ― 4 cos𝜃+ 7

Now, 𝐴 will be minimum when 3sin𝜃 ― 4 cos𝜃+ 7 is maximum∴  Maximum value of

3 sin𝜃 ― 4 cos𝜃+ 7 = 32 + 42 + 7 = 12∴  Minimum value of 
1

3 sin𝜃 ― 4 cos𝜃+ 7
 is 

1

12

796 (b)

We have,

cosec 𝜃=
𝑝+ 𝑞𝑝 ― 𝑞

Now,

cos (𝜋4 +
𝜃
2) =

1― tan
𝜃
2

1 + tan
𝜃
2

=
cos

𝜃
2
― sin

𝜃
2

cos
𝜃
2

+ sin
𝜃
2

⇒ cos (𝜋4 +
𝜃
2) = (cos

𝜃
2
― sin

𝜃
2

cos
𝜃
2

+ sin
𝜃
2

)
2

=
1― sin𝜃
1 + sin𝜃
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⇒ cot (𝜋4 +
𝜃
2) =

cosec 𝜃 ― 1

cosec 𝜃+ 1
=

𝑝+ 𝑞𝑝 ― 𝑞 ― 1𝑝+ 𝑞𝑝 ― 𝑞+ 1

=
𝑞𝑝

797 (a)

sin 𝑡+ cos 𝑡=
1

5⇒  
2 tan

𝑡
2

1 + tan2 𝑡
2

+
1― tan2 𝑡

2

1 + tan2 𝑡
2

=
1

5

⇒ 10 tan
𝑡
2

+ 5― 5 tan2
𝑡
2

= 1 + tan2
𝑡
2⇒ 6 tan2

𝑡
2
― 10 tan

𝑡
2
― 4 = 0⇒  (6 tan

𝑡
2

+ 2)(tan
𝑡
2
― 2) = 0⇒ tan

𝑡
2

=
―1

3
, 2 for , 0 < 𝑡< 𝜋

tan
𝑡
2

= 2

798 (a)

We have,

sin𝛼 cos3𝛼 > sin3𝛼 cos𝛼⇒ sin𝛼 cos𝛼(cos2𝛼 ― sin2𝛼) > 0⇒ cos𝛼(1― tan2𝛼) > 0  [ ∵ sin𝛼 > 0 for 0 < 𝛼< 𝜋]⇒cos𝛼> 0 and 1― tan2𝛼> 0⇒cos𝛼< 0 and 1― tan2𝛼< 0⇒𝛼 ∈ (0, 𝜋/4) or, 𝛼 ∈ (3𝜋/4, 𝜋)

799 (a)

We have, 𝛼+ 𝛽+ 𝛾= 𝜋
Now, sin2𝛼+ sin2β+ sin2γ
= sin2𝛼+ sin2(β ― γ)sin(β+ γ)

= sin2𝛼+ sin (𝜋 ― 𝛼)sin(𝛽+ 𝛾)  ( ∵ 𝛼+ β ― γ= 𝜋)
= sin2𝛼+ 𝑠𝑖𝑛 𝛼 sin(β+ γ)

= sin𝛼[sin𝛼+ sin(β+ γ)]

= sin𝛼[sin(𝜋 ― (β ― γ))+ sin(β+ γ)]
= sin𝛼[sin(β ― γ)+ sin(β+ γ)]
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= sin𝛼 [2 sinβ cosγ]

= 2 sin𝛼 sinβ cosγ
800 (c)

sec𝑥 cos5𝑥=―1⇒ cos5𝑥=― cos𝑥⇒ 5𝑥= 2𝑛𝜋± (𝜋 ― 𝑥)⇒ 𝑥=
(2𝑛+ 1)𝜋

6
 or 

(2𝑛 ― 1)𝜋
6

The possible values of 𝑥 which lies in the interval (0, 2𝜋) are 
𝜋
4

,
𝜋
6

,
𝜋
2

,
3𝜋
4

,
5𝜋
6

,
5𝜋
4

,
7𝜋
6

,
7𝜋
4

,
9𝜋
6

 and
11𝜋

6

ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. A B A C C D C C A C

Q. 11 12 13 14 15 16 17 18 19 20

A. B B B D A B A A A C
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