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761 (c)

We have,𝑎 = sin4𝜃 + cos4𝜃 ≤ sin2𝜃 + cos2𝜃 ≤ 1

Also,𝑎 = sin4𝜃 + cos4𝜃 = (sin2𝜃 + cos2𝜃)2 ― 2 sin2𝜃 + cos2𝜃⇒𝑎 = sin4𝜃 + cos4𝜃 = 1 ― 1

2
sin22𝜃⇒ sin22𝜃 = 2(1 ― 𝑎)⇒2(1 ― 𝑎) ≤ 1⇒𝑎 ≥ 1

2

Hence, 
1

2
≤ 𝑎 ≤ 1

762 (a)

Let 3 +1 = 𝑟cos𝛼 and 3 ― 1 = 𝑟 sinα, then𝑟 = ( 3 + 1)2
+ ( 3 ― 1)2

 

= 3 + 1 + 2 3 + 3 + 1 ― 2 3 = 2 2

and tanα =
3 ― 1

3 + 1
=

1 ― ( 
1

3
)

1 + ( 
1

3
)

= tan (𝜋
4
― 𝜋

6
)⇒ α =

𝜋
12

The given equation reduces to

2 2cos(θ ― α) = 2⇒ cos ( θ ― 𝜋
12

) = cos
𝜋
4⇒ θ ― 𝜋

12
= 2𝑛𝜋 ±

𝜋
4⇒ θ = 2𝑛𝜋 ±

𝜋
4

+
𝜋

12
763 (d)

sin(𝐴 + 𝐵) = sin𝐴 cos𝐵 + sin𝐵 cos𝐴
=

1

10
. 1 ― 1

5
+

1

5 1 ― 1

10

Topic :-TRIGONOMETRIC FUNCTIONS

Solutions

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



[ ∵ sin𝐴 =
1

10
, sin𝐵 =

1

5]
=

1

10

4

5
+

1

5

9

10
=

5

50
=

1

2
= sin

𝜋
4⇒  𝐴 + 𝐵 =

𝜋
4

764 (b)

The given equation can be rewritten as 

tanθ( sinθ + 3) = 0⇒tanθ = 0, but sinθ + 3 ≠ 0⇒ tanθ = 0 ⇒ θ = 𝑛𝜋, 𝑛 ∈ 𝐼
765 (a)

We have, 𝑦 = sin𝜃 ― cos𝜃 and sin𝜃 ― cos𝜃 lies between ― 2 and + 2∴ ― 2 ≤ 𝑦 ≤ 2

766 (c)

Now,sin(𝛼 ― β) = sin(θ ― β ― (θ ― 𝛼))

= sin(θ ― β) = cos(θ ― α) ― cos(θ ― β)sin(θ ― α)
= 𝑏𝑎 ― 1 ― 𝑏2 1 ― 𝑎2

and cos (α ― β) = cos(θ ― β ― (θ ― α))

= cos(θ ― β)cos(θ ― α) + sin(θ ― β)sin(θ ― α)
= 𝑎 1 ― 𝑏2 + 𝑏 1 ― 𝑎2∴ cos2(α ― β) + 2𝑎𝑏 sin(α ― β)

= (𝑎 1 ― 𝑏2 + 𝑏 1 ― 𝑎2)
2

+ 2𝑎𝑏(𝑎𝑏 ― 1 ― 𝑎2 1 ― 𝑏2)

= 𝑎2 + 𝑏2

767 (d)

We have,

8 sec2𝜃 ― 6 sec𝜃 + 1 = 0⇒(4 sec𝜃 ― 1)(2 sec𝜃 ― 1) = 0⇒ sec𝜃 =
1

4
, sec𝜃 =

1

2
But, this is not possible as |sec𝜃| ≥ 1

768 (c)

We have,𝑥3 ― 13𝑥2 + 54𝑥 ― 72 = 0⇒(𝑥 ― 3)(𝑥2 ― 10𝑥 + 24) = 0
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⇒(𝑥 ― 3)(𝑥 ― 4)(𝑥 ― 6) = 0⇒𝑥 = 3,4,6

Let 𝑎 = 3,𝑏 = 4 and 𝑐 = 6∴ cos𝐴𝑎 +
cos𝐵𝑏 +

cos𝐶𝑐 =
𝑎2 + 𝑏2 + 𝑐22𝑎𝑏𝑐 =

61

144
769 (b)

cos4𝜃 ― sin4𝜃 = (cos2𝜃 ― sin2𝜃)( cos2𝜃 + sin2𝜃 )

= cos2𝜃 = 2 cos2𝜃 ― 1

770 (b)

cos 15° cos 7
1

2
° sin 7

1

2
°

=
1

2
cos 15° sin 15° =

1

4
sin 30°

=
1

4
×

1

2
=

1

8
771 (b)

1 ― sinθ
1 + sin θ +

1 + sinθ
1 ― sinθ =

1 ― sinθ + 1 + sinθ
1 ― sin2θ

=
2

cos2θ =
2

| cosθ |

= ― 2

cosθ = ―2 secθ( ∵ π
2

< 𝜃 < 𝜋)
772 (c)

cos2𝐴(3 ― 4 cos2𝐴)2
+ sin2𝐴(3 ― 4 sin2𝐴)2

= (3 cos𝐴 ― 4 cos3𝐴)
2

+ (3 sin𝐴 ― 4 sin3𝐴)
2

= ( ― cos3𝐴)2 + (sin3𝐴)2 = 1

773 (a)

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

Also,𝑏 :𝑐 = 3 : 2⇒ sin𝐵
sin𝐶 =

3

2⇒ 3

2 sin𝐶 =
3

2
⇒ sin𝐶 =

1

2
⇒𝐶 = 45°∴ 𝐴 = 180° ― (60° + 45°) = 75°

774 (b)

We have, tan𝑥 =
𝑏𝑎
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∴ 𝑎 + 𝑏𝑎 ― 𝑏 +
𝑎 ― 𝑏𝑎 + 𝑏

=
1 +

𝑏𝑎
1 ― 𝑏𝑎 +

1 ― 𝑏𝑎
1 +

𝑏𝑎
=

1 + tan𝑥
1 ― tan𝑥 +

1 ― tan𝑥
1 + tan𝑥

=
cos𝑥 + sin𝑥
cos𝑥 ― sin𝑥 +

cos𝑥 ― sin𝑥
cos𝑥 + sin𝑥

=
cos𝑥 + sin𝑥 + cos𝑥 ― sin𝑥

cos2𝑥 ― sin2𝑥 =
2 cos𝑥
cos2𝑥

775 (c)

We have,

sin𝐴 + cos𝐴 = 𝑚 and sin3𝐴 + cos3𝐴 = 𝑛
Now, sin𝐴 + cos𝐴 = 𝑚⇒(sin𝐴 + cos𝐴)3 = 𝑚3⇒ sin3𝐴 + cos3𝐴 + 3 sin𝐴 cos𝐴(sin𝐴 + cos𝐴) = 𝑚3⇒𝑛 + 3sin𝐴cos𝐴 𝑚 = 𝑚3   …(i)

Again,

sin𝐴 + cos𝐴 = 𝑚⇒ sin2𝐴 + cos2𝐴 + 2 sin𝐴 cos𝐴 = 𝑚2⇒sin𝐴cos𝐴 =
𝑚2 ― 1

2
   …(ii)

From (i) and (ii), we have𝑛 + 3𝑚 (𝑚2 ― 1)

2
= 𝑚3⇒2𝑛 + 3𝑚3 ― 3𝑚 = 2𝑚3⇒𝑚3 ― 3𝑚 + 2𝑛 = 0

776 (b)∵  sec𝑥 ― 1 = ( 2 ― 1)tan𝑥⇒ 1 ― cos𝑥 = ( 2 ― 1)sin𝑥⇒ sin
𝑥
2{sin

𝑥
2
― ( 2 ― 1)cos

𝑥
2} = 0

⇒ sin
𝑥
2

= 0 or tan
𝑥
2

= 2 ― 1 = tan
𝜋
8⇒ 𝑥

2
= 𝑛𝜋 or 

𝑥
2

= 𝑛𝜋 +
𝜋
8∴  𝑥 = 2𝑛𝜋, 2𝑛𝜋 +

𝜋
4

777 (a)𝛼 ― 𝛽 = (𝜃 ― 𝛽) ― (𝜃 ― 𝛼)∴  cos(𝛼 ― 𝛽) = cos(𝜃 ― 𝛽)cos(𝜃 ― 𝛼) + sin(𝜃 ― 𝛽) sin(𝜃 ― 𝛼)
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And sin(𝛼 ― 𝛽) = sin (𝜃 ― 𝛽)cos (𝜃 ― 𝛼) ― sin (𝜃 ― 𝛼) cos (𝜃 ― 𝛽)⇒ cos (𝛼 ― 𝛽) = 𝑏.𝑎 + 1 ― 𝑎2 1 ― 𝑏2

And sin(𝛼 ― 𝛽) = (𝑎 1 ― 𝑏2) ― (𝑏 1 ― 𝑏2)

Now, sin  2(𝛼 ― 𝛽)
 
= (𝑎 1 ― 𝑏2)

2
+ (𝑏 1 ― 𝑏2)

2 ― 2𝑎𝑏 1 ― 𝑎2 1 ― 𝑏2⇒ sin2(𝛼 ― 𝛽) = 𝑎2(1 ― 𝑏2) + 𝑏2(1 ― 𝑎2) ― 2𝑎𝑏{cos(𝛼 ― 𝛽) ― 𝑎𝑏}⇒ sin2(𝛼 ― 𝛽) + 2𝑎𝑏 cos(𝛼 ― 𝛽) = 𝑎2 ― 𝑎2𝑏2 + 𝑏2 ― 𝑏2𝑎2 + 2𝑎2𝑏2⇒ sin2(𝛼 ― 𝛽) + 2𝑎𝑏 cos(𝛼 ― 𝛽) = 𝑎2 + 𝑏2

778 (a)

We have, 𝑆 = sinθ + sin 2θ + sin3θ + ... + sin𝑛θ
We know that,

sinθ + sin(θ + β) + sin(θ + 2β) + ...𝑛 terms

=
sin

𝑛β
2

sin
β
2

sin [θ + θ + (𝑛 ― 1)β
2 ]

Put, β = θ
∴ 𝑆 =

sin
𝑛θ
2

∙ sin
(𝑛 + 1)θ

2

sin
θ
2

780 (c)

Given, 
tan3𝜃 ― 1

tan3𝜃 + 1
= 3⇒ tan3𝜃 ― 1 ― 3tan3𝜃 ― 3 = 0⇒ tan3𝜃 =

1 + 3

1 ― 3
= tan(45° + 60°)

⇒ tan3𝜃 = tan
7𝜋
12⇒  3𝜃 = 𝑛𝜋 +

7𝜋
12⇒   𝜃 =

𝑛𝜋
3

+
7𝜋
12
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