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702 (c)

We have,

sin𝑥 + sin2𝑥 = 1⇒ sin𝑥 = cos2𝑥
Now,

cos12𝑥 + 3 cos10𝑥 + 3 cos8𝑥 + cos6𝑥 ― 1

= cos6𝑥(cos6𝑥 + 3 cos4𝑥 + 3 cos2𝑥 + 1) ― 1

= cos6𝑥(cos2𝑥 + 1)3 ― 1

= sin3𝑥(sin𝑥 + 1)3 ― 1

= (sin2𝑥 + sin𝑥)3 ― 1

= (sin2𝑥 + cos2𝑥)3 ― 1    [ ∵ sin𝑥 = cos2𝑥]

= 1 ― 1 = 0

703 (c)

Let 𝑎 = 3 𝑥 + 4 𝑦,𝑏 = 4 𝑥 + 3 𝑦 and 𝑐 = 5 𝑥 + 5 𝑦. 
Clearly, 𝑐 is the largest side and thus the largest 

angle 𝐶 is given by

cos𝐶 𝑎2 + 𝑏2 ― 𝑐2

2 𝑎𝑏 =
―2 𝑥𝑦

2(12 𝑥2 + 25 𝑥𝑦 + 12 𝑦2)
< 0⇒𝐶 is an obtuse angle

704 (a)

Let 𝑎 = 𝑥2 +𝑥 + 1,𝑏 = 𝑥2 ―1 and 𝑐 = 2𝑥 + 1. Then,𝑎 ― 𝑏 = 𝑥 + 2 > 0            [ ∵ 𝑥 > 1]𝑎 ― 𝑐 = 𝑥2 ― 𝑥 > 0          [ ∵ 𝑥 > 1]

So, 𝑎 is the largest side

Hence, the largest angle is given by

cos𝜃 =
𝑏2 + 𝑐2 ― 𝑎22𝑏𝑐⇒ cos𝜃 =

(𝑥2 ― 1)2
+ (2𝑥 + 1)2 ― (𝑥2 + 𝑥 + 1)2

2(𝑥2 ― 1)(2𝑥 + 1)
= ― 1

2⇒𝜃 = 2 𝜋/3 = 120°

705 (c)
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We have,

1

2
 𝑎 𝑝1 = ∆, 1

2
 𝑏 𝑝2 = ∆, 1

2
 𝑐 𝑝3 = ∆⇒𝑝1 =

2 ∆𝑎 ,𝑝2 =
2 ∆𝑏 ,𝑝3 =

2 ∆𝑐∴ 1𝑝2
1

+
1𝑝2

2

+
1𝑝2

3

=
𝑎2 + 𝑏2 + 𝑐2

4 ∆2

1𝑝1
+

1𝑝2
― 1𝑝3

=
𝑎

2 ∆ +
𝑏

2 ∆ ― 𝑐
2 ∆ =

𝑎 + 𝑏 ― 𝑐
2 ∆ =

2(𝑠 ― 𝑐)

2 ∆ 𝑠 ― 𝑐∆
706 (c)

We have,

cos𝐶 =
63

65
⇒𝑎2 + 𝑏2 ― 𝑐22𝑎𝑏 =

63

65
⇒ 262 + 302 ― 𝑐2

2 × 26 × 30
=

63

65⇒676 + 900 ― 𝑐2 = 1260⇒𝑐2 = 64⇒𝑐 = 8

Thus, we have𝑎 = 26,𝑏 = 30 and 𝑐 = 8∴ 2𝑠 = 𝑎 + 𝑏 + 𝑐⇒2𝑠 = 26 + 30 + 8 = 64⇒𝑠 = 32

Also, ∆ = 𝑠(𝑠 ― 𝑎)(𝑠 ― 𝑏)(𝑠 ― 𝑐) =

32 × 6 × 2 × 24 = 96

Hence, 𝑟2 =
∆𝑠 ― 𝑏 =

96

32 ― 30
= 48

707 (c)

cos 1° cos 2° cos 3°… cos 90°… cos 100°

= cos 1° cos 2° cos 3°…0… cos 100° = 0

708 (b)

We have,

sin
𝜋
2

+ sin
2𝜋
7

+ sin
3𝜋
7

=
1

2 sin
𝜋
7

{2 sin2
𝜋
7

+ 2 sin
𝜋
7

sin
2𝜋
7

+ 2 sin
𝜋
7

sin
3𝜋
7 }

=
1

2 sin (𝜋
7

)
{1 ― cos

2𝜋
7

+ cos
𝜋
7
― cos

3𝜋
7

+ cos
2𝜋
7

― 4𝜋
=

1

2 sin
𝜋
7

{1 + cos
𝜋
7

} =
2 cos2 𝜋

14

4 sin
𝜋

14
cos

𝜋
14

=
1

2
cot

𝜋
14

709 (a)

Let 𝑓(𝑥) = 3cos𝑥 + sin𝑥
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⇒𝑓(𝑥) = 2(
3

2
cos𝑥 +

1

2
sin𝑥) = 2 sin (𝑥 +

𝜋
3

)

Since, ―1 ≤ sin (𝑥 +
𝜋
3

) ≤ 1

Hence, 𝑓(𝑥)is maximum, if 𝑥 +
𝜋
3

=
𝜋
2⇒𝑥 =

𝜋
6

= 30°

710 (b)

sin2 17.5° + sin2 72.5 °

= sin2 17.5° + cos2 17.5°    [ ∵  sin(9𝜃 ― 𝜃) = cos𝜃 ]

= 1 = tan2 45°

711 (a)

We have,𝑎 sin𝐴 = 𝑏 sin𝐵⇒𝑎 ∙ 𝑎𝑘 = 𝑏 ∙ 𝑏𝑘⇒𝑎 = 𝑏⇒∆𝐴𝐵𝐶 is isosceles

712 (b)

We know that sin2𝜃 ≥ 1⇒  
4𝑥𝑦

(𝑥 + 𝑦)2
≥ 1⇒  4𝑥𝑦 ≥ (𝑥 + 𝑦)2⇒  (𝑥 ― 𝑦)2 ≤ 0⇒  𝑥 ― 𝑦 = 0  ⇒  𝑦 = 𝑥

And  𝑥 ≠ 0,   𝑦 ≠ 0

713 (b)

Given that, cosθ =
1

2
(𝑥 +

1𝑥)

⇒𝑥 +
1𝑥 = 2cosθ     ….(i)

We know that, 𝑥2 +
1𝑥2 = (𝑥 +

1𝑥)2 ―2

= (2 cosθ)2 ― 2 = 4 cos2θ ― 2

= 2cos 2θ   [from Eq.(i)]

∴  
1

2(𝑥2 +
1𝑥2) =

1

2
× 2 cos 2θ = cos2θ

714 (d)

sech―1(sin𝜃)

= cosh―1(cosec 𝜃)
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= log [cosec 𝜃 + (cosec2 𝜃 ― 1)]

= log [ 1

sin𝜃 +
cos𝜃
sin𝜃] = log cot

𝜃
2

715 (d)

Consider the curves 𝑦 = 2cos𝑥 and 𝑦 = |sin𝑥|. 

Clearly, both the curves are symmetrical about 𝑦-

axis as cos𝑥 and |sin𝑥| are even functions

Also, 𝑦 = 2cos𝑥 and 𝑦 = |sin𝑥| intersect at two 

points in [0, 2 𝜋]

Hence, there are four solutions of the given 

equation

716 (d)

We have,

cos(𝜆 sin𝜃 ) = sin(𝜆 cos𝜃)⇒ cos(𝜆 sin𝜃 ) = cos (
𝜋
2
― 𝜆 cos𝜃)⇒𝜆 sin𝜃 =

𝜋
2
― 𝜆 cos𝜃⇒ cos𝜃 + sin𝜃 =

𝜋
2 𝜆

This equation will have a solution if

|
𝜋

2 𝜆 ≤ 2|               [ ∵ |𝑎 cos𝜃 + 𝑏 sin𝜃| ≤ 𝑎2 + 𝑏2]⇒ 𝜋
2 𝜆 ≤ 2⇒𝜆 ≥ 𝜋

2 2
      [ ∵ 𝜆 > 0]

717 (c)

We have,𝑐1 + 𝑐2 = 2𝑏cos𝐴 and 𝑐1𝑐2 = 𝑏2 ― 𝑎2∴ 𝑐1 ― 𝑐2 = (𝑐1 + 𝑐2)2 ― 4𝑐1𝑐2⇒𝑐1 ― 𝑐2 = 4𝑏2 cos2𝐴 ― 4(𝑏2 ― 𝑎2) = 2 𝑎2 ― 𝑏2 sin2𝐴
718 (b)

We have,

tan𝛼 = (1 + 2―𝑥)―1
=

2𝑥
2𝑥 + 1

 and tan𝛽 =
1

2𝑥+1 + 1∴ tan(𝛼 + 𝛽) =
tan𝛼 + tan𝛽

1 ― tan𝛼 tan𝛽⇒ tan(𝛼 + 𝛽) =
2𝑥(2𝑥+1 + 1) + (2𝑥 + 1)

(2𝑥 + 1)(2𝑥+1 + 1) ― 2𝑥⇒ tan(𝛼 + 𝛽) =
2(2𝑥)2

+ 2.2𝑥 + 1

2(2𝑥)2
+ 2.2𝑥 + 1

= 1⇒𝛼 + 𝛽 = 𝜋/4
719 (a)

Given,  𝑓(𝑥) = sin𝑥(1 + cos𝑥 )
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It is minimum at 𝑥 =
𝜋
3∴ 𝑓(

𝜋
3

) = sin (
𝜋
3

)(1 + cos
𝜋
3

)

=
3

2 (1 +
1

2) =
3 3

4

720 (c)

We have,

cos
𝜋

11
+ cos

3𝜋
11

+ cos
5𝜋
11

+ cos
7𝜋
11

cos
9𝜋
11

=

cos { 𝜋11
+ (5 ― 1

2 )2𝜋11} sin (5𝜋11)

sin ( 𝜋
11

)

=
cos

5𝜋
11

sin
5𝜋
11

sin
𝜋

11

=
1

2

sin (10𝜋11 )

sin
𝜋

11

=
1

2

ANSWER-KEY
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