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741 (a)

It is given that 𝐴,𝐵,𝐶 are in A.P.∴ 2𝐵 = 𝐴 + 𝐶⇒3𝐵 = 𝐴 + 𝐵 + 𝐶⇒3𝐵 = 180°⇒𝐵 = 60°⇒ cos𝐵 =
1

2⇒ 𝑐2 + 𝑎2 ― 𝑏22𝑎𝑐 =
1

2⇒𝑐2 + 𝑎2 ― 𝑏2 = 𝑎𝑐⇒(𝑎 ― 𝑐)2 = 𝑏2 ― 𝑎𝑐⇒|𝑎 ― 𝑐| = 𝑏2 ― 𝑎𝑐⇒|sin𝐴 ― sin𝐶| = sin2𝐵 ― sin𝐴 sin𝐶⇒2|sin
𝐴 ― 𝐶

2 |cos
𝐴 + 𝐶

2
=

3

4
― sin𝐴 sin𝐶⇒2|sin

𝐴 ― 𝐶
2 | = 3 ― 4 sin𝐴 sin𝐶

⇒ 3 ― 4 sin𝐴 sin𝐶|𝐴 ― 𝐶| =

2|sin
𝐴 ― 𝐶

2 ||𝐴 ― 𝐶|
⇒ lim𝐴→𝐶 3 ― 4 sin𝐴 sin𝐶|𝐴 ― 𝐶| = lim𝐴→𝐶 |

sin (𝐴 ― 𝐶
2 )𝐴 ― 𝐶

2 | = 1

742 (c)

3 ― cos𝜃 + cos (𝜃 +
𝜋
3

)

= 3 ― cos𝜃 +
1

2
cos𝜃 ― 3

2
sin𝜃

= 3 ― 1

2
cos𝜃 ― 3

2
sin𝜃 = 3 ― sin (𝜃 +

𝜋
6

)
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Since, ―1 ≤ sin𝜃 ≤ 1

Hence, the value of expression lies in [2, 4]

743 (c)

We have, cos𝐴 = 𝑚 cos𝐵
⇒ cos𝐴

cos𝐵 =
𝑚
1

⇒ cos𝐴 + cos𝐵
cos𝐴 ― cos𝐵 =

𝑚 + 1𝑚― 1

⇒ 
2 cos

𝐴 + 𝐵
2

cos
𝐵 ― 𝐴

2

2 sin
𝐴 + 𝐵

2
sin

𝐵 ― 𝐴
2

=
𝑚 + 1𝑚― 1

⇒ cot
𝐴 + 𝐵

2
= (𝑚 + 1𝑚― 1)tan

𝐵 ― 𝐴
2

But cot
𝐴 + 𝐵

2
= 𝜆tan

𝐵 ― 𝐴
2∴  𝜆 =

𝑚 + 1𝑚― 1

744 (c)

cos4
𝜋
8

+ cos4
7𝜋
8

+ cos4
3𝜋
8

+ cos4
5𝜋
8

= cos4
𝜋
8

+ cos4
𝜋
8

+ cos4 (
𝜋
2
― 𝜋

8
) + cos4 (

𝜋
2

+
𝜋
8

)
= 2[cos4

𝜋
8

+ sin4
𝜋
8

]

= 2[(cos2
𝜋
8

+ sin2
𝜋
8

)
2 ― 2 sin2

𝜋
8

cos2
𝜋
8]

= 2[1 ― 1

2
(sin

𝜋
4

)
2

]
= 2[1 ― 1

4] =
3

2

745 (b)

Given,  sin𝜃 =
12

13
   and  cosϕ = ― 3

5∴  cos𝜃 =
5

13
 and sinϕ = ― 4

5∴  sin(𝜃 + ϕ) = sinθ cosϕ + cosθ sinϕ
=

12

13
× ( ― 3

5) +
5

13
× ( ― 4

5)
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=
―36

65
+

( ― 20)

65
= ― 56

65
746 (c)

We have,

sec2𝜃 cosec2𝜃 =
sin2𝜃 + cos2𝜃

sin2𝜃 cos2𝜃 ― 4

sin22𝜃 ≥ 4

and, sec2𝜃cosec2𝜃 =
4

sin22𝜃≥ 4

Thus, the required equation is𝑥2 ―𝜆𝑥 + 𝜆 = 0, where 𝜆 ≥ 4

747 (a)

1𝑚 [(𝑚 + 𝑛) +
1(𝑚 + 𝑛)]

=
1

sec𝜃 [sec𝜃 + tan𝜃 +
1

sec𝜃 + tan𝜃]
=

[ sec2𝜃 + tan2𝜃 + 2 sec𝜃 tan𝜃 + 1 ]

sec𝜃( sec𝜃 + tan𝜃 )

=
2 sec2𝜃 + 2 sec𝜃 tan𝜃
sec𝜃( sec𝜃 + tan𝜃 )

= 2

748 (a)∵ sin𝐴 sin𝐵 =
1

2
×  2 sin𝐴 sin𝐵

=
1

2
[cos( 𝐴 ― 𝐵) ― cos(𝐴 + 𝐵)]

=  
1

2
[cos( 𝐴 ― 𝐵) ― cos 90°]  ( ∵ 𝐴 + 𝐵 + 𝐶 = 180° and ∠𝐶 = 90°, given)

=
1

2
cos(𝐴 ― 𝐵) ≤  

1

2∴  Maximum value of sin𝐴 sin𝐵 =
1

2

749 (b)

In cyclic quadrilateral 𝐴𝐵𝐶𝐷, we have𝐴 + 𝐶 = 𝜋 and 𝐵 + 𝐷 = 𝜋∴ cos𝐴 = ― cos𝐶 and cos𝐵 = ― cos𝐷⇒ cos𝐴 + cos𝐵 + cos𝐶 + cos𝐷 = 0

750 (d)

Let 𝐴 = 𝜃,𝐵 = 2 𝜃 and 𝐶 = 3 𝜃. Then,𝐴 + 𝐵 + 𝐶 = 180°⇒6 𝜃 = 180°⇒𝜃 = 30°∴ 𝐴 = 30°,𝐵 = 60° and 𝐶 = 90°

Now,
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𝑎 :𝑏 :𝑐 = sin𝐴 : sin𝐵  : sin𝐶,⇒𝑎 :𝑏 :𝑐 =
1

2
 :

3

2
 :1⇒𝑎 :𝑏 :𝑐 = 1 : 3 :2

751 (b)

We have,

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

+ 𝜋 sin𝜃)⇒𝜋 cos𝜃 =
𝜋
2

+ 𝜋 sin𝜃⇒𝜋 cos𝜃 ― 𝜋 sin𝜃 =
𝜋
2⇒ cos𝜃 ― sin𝜃 =

1

2⇒ 1

2
cos𝜃 ― 1

2
sin𝜃 =

1

2 2
⇒ cos (𝜃 +

𝜋
4

) =
1

2 2

752 (a)

The given equation is not meaningful for

|cos𝑥| = 1

So, let |cos𝑥| ≠ 1

Now,

21+|cos𝑥|+cos2𝑥+|cos𝑥|3+…+to ∞ = 4⇒ 1

21―| cos𝑥 |
= 22

⇒ 1

1 ― | cos𝑥 |
= 2⇒2 ― 2|cos𝑥| = 1⇒|cos𝑥| =

1

2⇒ cos𝑥 =±
1

2⇒ cos𝑥 = cos
𝜋
3

, cos𝑥 = cos
2 𝜋
3⇒𝑥 = 2𝑛 𝜋 ±

𝜋
3
,𝑥 = 2𝑛 𝜋 ±

2 𝜋
3

,𝑛 ∈ 𝑍⇒𝑥 = 2𝑛 𝜋 ±
𝜋
3
,𝑥 = (2𝑛 ± 1) 𝜋 ±

𝜋
3⇒𝑥 = 𝑛𝜋 ±

𝜋
3
,𝑛 ∈ 𝑍

753 (b)

We have,

(cos𝛼 + cos𝛽)2 ― (sin𝛼 + sin𝛽)2 = 0⇒(cos2𝛼 + cos2𝛽 + 2 cos𝛼 cos𝛽) ― (sin2𝛼 + sin2𝛽 + 2 sin𝛼 sin𝛽) = 0⇒ cos2𝛼 + cos2𝛽 = ―2(cos𝛼 cos𝛽 ― sin𝛼 sin𝛽)⇒ cos2𝛼 + cos2𝛽 = ―2 cos(𝛼 + 𝛽)
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754 (d)

The given expression can be written as 
1 + cos𝑦 ― sin2𝑦

1 + cos𝑦 +
(1 ― cos2𝑦) ― sin2𝑦

sin𝑦(1 ― cos𝑦 )

=  
cos𝑦 (1 + cos𝑦)

1 + cos𝑦 + 0 = cos𝑦
755 (a)

We have,𝑎 = 2𝑏⇒2𝑅 sin𝐴 = 4𝑅 sin𝐵⇒ sin𝐴 = 2 sin𝐵⇒sin3𝐵 = 2 sin𝐵        [ ∵ 𝐴 = 3𝐵]⇒3 sin𝐵 ― 4 sin3𝐵 = 2 sin𝐵⇒ sin𝐵 ― 4 sin3𝐵 = 0⇒1 ― 4 sin2𝐵 = 0⇒ sin𝐵 =
1

2
⇒𝐵 =

𝜋
6∴ 𝐴 = 3𝐵 =

𝜋
2

756 (b)

We know that𝐴𝐷2 =
1

4
(𝑏2 + 𝑐2 + 2𝑏𝑐 cos𝐴 )∴ 4𝐴𝐷2 = 𝑏2 + 𝑐2 + 2𝑏𝑐 cos

𝜋
3
⇒4𝐴𝐷2 = 𝑏2 + 𝑐2 + 𝑏𝑐

757 (a)

We know that,𝛼 ― β = (θ ― β) ― (θ ― 𝛼)∴ cos(α ― β) = cos(θ ― β)cos(θ ― α) + sin(θ ― β)sin(θ ― α)
= 𝑎𝑏 + 1 ― 𝑎2 1 ― 𝑏2

and sin(𝛼 ― 𝛽) =± (𝑎 1 ― 𝑏2 ― 𝑏 1 ― 𝑎2)⇒ sin2(𝛼 ― 𝛽) = 𝑎2 + 𝑏2 ― 2𝑎2𝑏2 ― 2𝑎𝑏 1 ― 𝑎2 1 ― 𝑏2

⇒ sin2(𝛼 ― 𝛽) = 𝑎2 + 𝑏2 ― 2𝑎2𝑏2 ― 2𝑎𝑏[cos(𝛼 ― 𝛽) ― 𝑎𝑏]∴ sin2(𝛼 ― 𝛽) ― 𝑎2 + 𝑏2 ― 2𝑎𝑏 cos(𝛼 ― 𝛽)⇒ sin2(𝛼 ― 𝛽) + 2𝑎𝑏 cos(𝛼 ― 𝛽) = 𝑎2 + 𝑏2

758 (b)
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1

2
tan

𝑥
2

=
1

2
cot

𝑥
2
― cot𝑥        [ ∵ cot𝑥 =

1 ― tan2 𝑥
2

2 tan
𝑥
2

]
And   

1

22tan
𝑥
22

=
1

22
cot ( 𝑥

22
) ― 1

2
cot (𝑥

2
)

Similarly,  
1

23tan ( 𝑥
23

) =
1

23cot ( 𝑥
23

) ― 1

22cot …( 𝑥
22

)
                              ⋮     ⋮         ⋮     ⋮         ⋮
1

2𝑛 tan ( 𝑥
2𝑛) =

1

2𝑛 cot ( 𝑥
2𝑛) ― 1

2𝑛―1
cot ( 𝑥

2𝑛―1)
Om adding all the above results, we get

1

2
tan

𝑥
2

+
1

22
tan ( 𝑥

22) + ... +
1

2𝑛 tan ( 𝑥
2𝑛) =

1

2𝑛 cot ( 𝑥
2𝑛) ― cot𝑥

759 (c)

It is given that

Area of ∆𝐴𝐵𝐶 = Area of ∆𝐷𝐸𝐹⇒ 1

2
𝐴𝐵 ∙ 𝐴𝐶 sin𝐴 =

1

2
 𝐶𝐸 ∙ 𝐸𝐹 sin𝐸⇒ sin𝐴 = sin𝐸⇒ sin2𝐸 = sin𝐸⇒2𝐸 = 𝜋 ― 𝐸⇒𝐸 =

𝜋
3
⇒𝐴 = 2𝐸 =

2 𝜋
3

760 (c)

We have,

sin
𝜋

18
sin

5𝜋
18

sin
7𝜋
18

= cos (
𝜋
2
― 𝜋

18
) cos (𝜋2 ― 5𝜋

18) cos (𝜋2 ― 7𝜋
18)

= cos
8𝜋
18

cos
4𝜋
18

cos
2𝜋
8

= cos
𝜋
9

cos
2𝜋
9

cos
4𝜋
9

=
sin (23. 𝜋/9)

23 sin𝜋/9 =
1

23
=

1

8
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