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 TRIGONOMETRY  

Q.1) Find the value of cos(18°), cos(36°), sin(36°) sin(54°)?  

Sol.1) We know, cos 𝜃 = √1 − sin2 𝜃, put 𝜃 = 18° 

⇒ cos(18°) = √1 − sin2(18°) 

⇒ cos(18°) = √1 − (
√5−1

4
)

2

 …………. {sin(18°) = 
√5−1

4
} 

= √1 − (
5+1−2√5

16
) 

= √
16−6+2√5

16
 

= cos(18°) = √10+2√5

4
 ans. 

Now, cos(36°) 

= cos 2𝜃 = 1 − 2sin2 𝜃, put 𝜃 = 18° 

⇒ cos(36°) = 1 − 2 sin2(18°) 

⇒ cos(36°) = 1 − 2 (
√5−1

4
)

2

 …………. {sin(18°) = 
√5−1

4
} 

⇒ 1- 2(
5+1−2√5

16
) 

⇒ 
16−12+4√5

16
 = 

4+4√5

16
 

cos(36°) =
√5+1

4
 ans. 

Now, sin(36°) 

We have, sin 𝜃 = √1 − cos2 𝜃, put 𝜃 = 36° 

⇒ sin(36°) = √1 − cos2(36°) 

⇒ sin(36°) = 1 − (
√5+1

4
)

2

 …………. {cos(36°) =
√5+1

4
}  

⇒ √1 − (
5+1+2√5

16
) 

= √
16−6−2√5

4
 

sin(36°) =
√10−2√5

4
 ans. 

Now, sin(54°) = sin(90° − 36°) 

= cos(36°) =
√5+1

4
 ans. 

 

Q.2) Find the value of tan(9) − tan(27) − tan(63) + tan(81)?  

Sol.2) We have, tan(9) − tan(27) − tan(63) + tan(81) 
= tan(9) − tan(27) − tan(90 − 27) + tan(90 − 9) 
= tan(9) − tan(27) − cot(27) + cot(9) 
= (tan 9 + cot 9) − (tan 27 + cot 27) 

= (
sin 9

cos 9
+

cos 9

sin 9
) − (

sin 27

cot 27
+

cot 27

sin 27
) 

= (
sin2 9+cos2 9

sin 9.cos 9
) − (

sin2 27+cos2 27

cot 27.sin 27
) 

= 
1

sin 9.cos 9
−

1

cot 27.sin 27
 

=  
1

2sin(9).cos(9)
−

1

2cot(27).sin(27)
 {𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑎𝑛𝑑 𝑑𝑖𝑣𝑖𝑑𝑒 𝑏𝑦 2} 

= 
2

sin(18)
−

2

sin(54)
 

= 
2

sin(18)
−

2

sin(90−36)
 

= 
2

sin(18)
−

2

cos(36)
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= 

2

√5−1

4
−

2

√5+1

4
 

= 
8√5+8−8√5+8

5−1
=

16

4
= 4 ans. 

Q.3) Simplify 
cos 𝑥

1+sin 𝑥
.  

Sol.3) We have, 
cos 𝑥

1+sin 𝑥
 

= 
sin(

𝑥

2
−𝑥)

1+cos(
𝑥

2
−𝑥)

 

= 
2 sin(

𝑥

4
−

𝑥

2
). cos(

𝑥

4
−

𝑥

2
)

2cos2(
𝑥

4
−

𝑥

2
)

 {sin(𝜃) = 2 sin
𝜃

2
. cos

𝜃

2
 } {1 + cos 𝜃 = 2cos2 𝜃

2
} 

= tan (
𝑥

4
−

𝑥

2
) 

 

Q.4) 
If tan 𝑥 =

𝑏

𝑎
, find the value of √

𝑎−𝑏

𝑎+𝑏
+ √

𝑎+𝑏

𝑎−𝑏
. 

 

Sol.4) 
We have, √

𝑎−𝑏

𝑎+𝑏
+ √

𝑎+𝑏

𝑎−𝑏
 

= √
𝑎−𝑏

𝑎+𝑏
× √

𝑎−𝑏

𝑎−𝑏
+ √

𝑎+𝑏

𝑎−𝑏
× √

𝑎+𝑏

𝑎+𝑏
 

= 
𝑎−𝑏

√𝑎2−𝑏2
+

𝑎+𝑏

√𝑎2−𝑏2
 

= 
𝑎−𝑏+𝑎+𝑏

√𝑎2−𝑏2
 

= 
2𝑎

√𝑎2−𝑏2
 

𝑑𝑖𝑣𝑖𝑑𝑒 𝑁 & 𝐷 𝑏𝑦 𝑎 

= 

2𝑎

√𝑎2−𝑏2

𝑎
=

2

√𝑎2

𝑎2−
𝑏2

𝑎2

 

= 
2

√1−
𝑏2

𝑎2

 

Put tan 𝑥 =
𝑏

𝑎
, 𝑔𝑖𝑣𝑒𝑛 

= 
2

1−tan2 𝑥
=

2

√1−
sin2 𝑥

cos2 𝑥

 

= 
2 cos 𝑥

√cos2 𝑥−sin2 𝑥
 

= 
2 cos 𝑥

√cos(2𝑥)
 ans. {cos(2𝜃) = cos2 𝜃 − sin2 𝜃} 

 

Q.5) Simplify 
1−cos 𝑥

sin 𝑥
  

Sol.5) 
𝑤𝑒 ℎ𝑎𝑣𝑒,

1 − cos 𝑥

sin 𝑥
 

= 
2sin2(

𝑥

2
)

2sin(
𝑥

2
). cos(

𝑥

2
)
 

= tan (
𝑥

2
) 

 

Q.6) Show that, √3 cosec(20) − sec(20) = 4?  

Sol.6) L.H.S. √3 cosec(20) − sec(20) 

= 
√3

sin(20)
+

1

cos(20)
 

= 
√3 cos(20)−sin(20)

sin(20).cos(20)
 

= 
2{

√3

2
cos(20)−

1

2
sin(20)}

1

2
(2sin(20).cos(20))
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= 
2(sin(60).cos(20)−cos(20). sin(20))

1

2
sin(40)

 {sin(2𝜃) = 2 sin 𝜃. cos 𝜃 } 

= 
4 sin(60−20)

sin(40)
=

4 sin(40)

sin(40)
= 4 R.H.S. ans. 

Q.7) Simplify 
1−sin 𝑥

cos 𝑥
.  

Sol.7) We have, 
1−sin 𝑥

cos 𝑥
 

= 
1−cos(

𝜋

2
−𝑥)

sin(
𝜋

2
−𝑥)

 

= 
2 sin2(

𝜋

4
−

𝑥

2
)

2sin(
𝜋

4
−

𝑥

2
).cos(

𝜋

4
−

𝑥

2
)
 

= tan (
𝜋

4
−

𝑥

2
) 

 

Q.8) Show that, 
tan 𝐴+sec 𝐴−1

tan 𝐴−sec 𝐴+1
=

1+sin 𝐴

cos 𝐴
?  

Sol.8) L.H.S. 
tan 𝐴+sec 𝐴−1

tan 𝐴−sec 𝐴+1
 

= 
sin 𝐴

cos 𝐴
+

1

cos 𝐴
−1

sin 𝐴

cos 𝐴
−

1

cos 𝐴
+1

 

= 
sin 𝐴+1−cos 𝐴

sin 𝐴−1+cos 𝐴
 

= 
sin 𝐴+(1−cos 𝐴)

sin 𝐴−(1−cos 𝐴)
 

= 
sin 𝐴+2 sin2𝐴

2

sin 𝐴−2 sin2𝐴

2

  {1 − cos 𝜃 = 2sin2 𝜃

2
} 

= 
2sin(

𝐴

2
)cos(

𝐴

2
)+ 2sin2(

𝐴

2
)

2sin(
𝐴

2
)cos(

𝐴

2
)− 2sin2(

𝐴

2
)
  {sin(𝜃) = 2 sin

𝜃

2
. cos

𝜃

2
 } 

= 
2sin(

𝐴

2
)[cos(

𝐴

2
)+sin(

𝐴

2
)]

2sin(
𝐴

2
)[cos(

𝐴

2
)−sin(

𝐴

2
)]

 

Rationalize as use have to make the angle to cos 𝐴 from 
𝐴

2
 

= 
[cos(

𝐴

2
)+sin(

𝐴

2
)][cos(

𝐴

2
)+sin(

𝐴

2
)]

[cos(
𝐴

2
)−sin(

𝐴

2
)][cos(

𝐴

2
)+sin(

𝐴

2
)]

 

= 
cos2(

𝐴

2
)+sin2(

𝐴

2
)+2sin(

𝐴

2
).cos(

𝐴

2
)

cos2(
𝐴

2
)−sin2(

𝐴

2
)

 

= 
1+sin 𝐴

cos 𝐴
 R.H.S (proved) {

1 − cos 𝜃 = 2sin2 𝜃

2
,

cos(2𝜃) = cos2 𝜃 − sin2 𝜃
} 

 

Q.9) Show that sin(4𝐴) = 4 sin 𝐴. cos3 𝐴. sin3 𝐴?  

Sol.9) 𝐻𝐼𝑁𝑇: sin(4𝐴) = 2 sin(2𝐴). cos(2𝐴)  

Q.10) Show that, cos2(𝐴 − 𝐵) + cos2 𝐵 − 2 cos(𝐴 − 𝐵). cos 𝐴 cos 𝐵 = sin2 𝐴?  

Sol.10) L.H.S. cos2(𝐴 − 𝐵) + cos2 𝐵 − 2 cos(𝐴 − 𝐵). cos 𝐴 cos 𝐵 
= cos(𝐴 − 𝐵)[cos(𝐴 − 𝐵) − 2 cos 𝐴 cos 𝐵] + cos2 𝐵 
= cos(𝐴 − 𝐵)[cos 𝐴 cos 𝐵 + sin 𝐴 sin 𝐵 − 2 cos 𝐴 cos 𝐵 ] + cos2 𝐵 
= cos(𝐴 − 𝐵)[− cos 𝐴 cos 𝐵 + sin 𝐴 sin 𝐵] + cos2 𝐵 …….. 

(–  𝑐𝑜𝑚𝑚𝑜𝑛 𝑓𝑜𝑟 𝑚𝑎𝑘𝑖𝑛𝑔 𝑎 𝑓𝑜𝑟𝑚𝑢𝑙𝑎) 

= -cos(𝐴 − 𝐵)[cos 𝐴 cos 𝐵 − sin 𝐴 sin 𝐵] + cos2 𝐵 
= −cos(𝐴 − 𝐵). cos(𝐴 + 𝐵) + cos2 𝐵 
= −[cos2 𝐴 − sin2 𝐵] + cos2 𝐵 …………….. [cos(𝐴 + 𝐵). cos(𝐴 − 𝐵) = cos2 𝐴 − sin2 𝐵] 
= − cos2 𝐴 + (sin2 𝐵 + cos2 𝐵) 
= − cos2 𝐴 + 1 = 1 − cos2 𝐴 ………………{cos2 𝜃 + sin2 𝜃 = 1} 
= sin2 𝐴 = R.H.S. (proved)  

 

Q.11) Show that, cos 𝐴. cos(2𝐴). cos(22𝐴). cos(23𝐴). … … cos(2𝑛−1𝐴) =
sin(2𝑛𝐴)

2𝑛 sin 𝐴
?  
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Sol.11) Taking, L.H.S. cos 𝐴. cos(2𝐴). cos(22𝐴). cos(23𝐴). … … cos(2𝑛−1𝐴) 
Multiply & divide by 2sin 𝐴 

= 
1

2 sin 𝐴
 [(2 sin 𝐴 . cos 𝐴). cos(2𝐴). cos(22𝐴). cos(23𝐴). … … cos(2𝑛−1𝐴)] 

= 
1

2 sin 𝐴
 [sin(2𝐴) . cos(2𝐴). cos(22𝐴). cos(23𝐴). … … cos(2𝑛−1𝐴)] 

Multiply & divide by 2 

= 
1

22 sin 𝐴
 [2sin(2𝐴) . cos(2𝐴). cos(22𝐴). cos(23𝐴). … … cos(2𝑛−1𝐴)] 

= 
1

22 sin 𝐴
 [(sin(4𝐴) . cos(4𝐴)) . cos(23𝐴). … … cos(2𝑛−1𝐴)] 

= 
1

23 sin 𝐴
 [(2sin(4𝐴) . cos(4𝐴)). cos(23𝐴). … … cos(2𝑛−1𝐴)] 

= 
1

23 sin 𝐴
 [sin(23𝐴). cos(23𝐴). … … cos(2𝑛−1𝐴)] 

Once the process gives on……. 

= 
1

2𝑛−1 sin 𝐴
 [sin(2𝑛−1𝐴). cos(2𝑛−1𝐴)] 

Multiply & divide by 2 

= 
1

2𝑛 sin 𝐴
 [2sin(2𝑛−1𝐴). cos(2𝑛−1𝐴)] 

= 
1

2𝑛 sin 𝐴
 [sin(2.2𝑛−1𝐴)] ……………….. {sin(2𝜃) = 2 sin 𝜃. cos 𝜃 } 

= 
1

2𝑛 sin 𝐴
. sin(2𝑛𝐴) . R.H.S. (proved) 

 

Q.12) Show that, cos (
𝜋

7
) . cos (

2𝜋

7
) . cos (

4𝜋

7
) = −

1

8
?  

Sol.12) L.H.S. cos (
𝜋

7
) . cos (

2𝜋

7
) . cos (

4𝜋

7
) 

Multiply & divide by 2sin (
𝜋

7
) 

= 
1

2sin(
𝜋

7
)

[(2sin (
𝜋

7
) . cos (

𝜋

7
)) . cos (

2𝜋

7
) . cos (

4𝜋

7
)] 

= 
1

2sin(
𝜋

7
)

[sin (
2𝜋

7
) . cos (

2𝜋

7
) . cos (

4𝜋

7
)] 

= 
1

22 sin(
𝜋

7
)
 [(2sin

2𝜋

7
. cos

2𝜋

7
) . cos (

4𝜋

7
)] 

= 
1

22 sin(
𝜋

7
)
 [sin (

4𝜋

7
) . cos (

4𝜋

7
)] 

=  
1

23 sin(
𝜋

7
)

 [2sin (
4𝜋

7
) . cos (

4𝜋

7
)] 

= 
1

23 sin(
𝜋

7
)

. sin (
8𝜋

7
) 

= 
1

8sin(
𝜋

7
)
. sin (𝜋 +

𝜋

7
) 

= 
1

8sin(
𝜋

7
)

. (−sin (
𝜋

7
)) 

= −
1

8
 R.H.S. (proved)  

 

Q.13) Show that, cos (
2𝜋

15
) . cos (

4𝜋

15
) . cos (

8𝜋

15
) . cos (

14𝜋

15
) =

1

16
?  

Sol.13) L.H.S. cos (
2𝜋

15
) . cos (

4𝜋

15
) . cos (

8𝜋

15
) . cos (

14𝜋

15
) 

= cos (
2𝜋

15
) . cos (

4𝜋

15
) . cos (

8𝜋

15
) . cos (𝜋 −

𝜋

15
) 

= cos (
2𝜋

15
) . cos (

4𝜋

15
) . cos (

8𝜋

15
) . (−cos

𝜋

15
) 

= −cos (
𝜋

15
) . cos (

2𝜋

15
) . cos (

4𝜋

15
) . cos (

8𝜋

15
) . 

Multiply & divide by 2sin (
𝜋

15
) 

= 
−1

2sin(
𝜋

15
)
 [2sin (

𝜋

15
) . cos (

𝜋

15
) . cos (

2𝜋

15
) . cos (

4𝜋

15
) . cos (

8𝜋

15
)] 
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= 
−1

2sin(
𝜋

15
)
 [2sin (

2𝜋

15
) . cos (

2𝜋

15
) . cos (

4𝜋

15
) . cos (

8𝜋

15
)] 

Proceed as Q.90 

= 
−1

24 sin(
𝜋

15
)

. sin (
16𝜋

15
) 

=  
−1

24 sin(
𝜋

15
)

. sin (𝜋 +
𝜋

7
) 

= 
−1

16sin(
𝜋

15
)
. (−sin (

𝜋

15
)) 

= 
1

16
 R.H.S. (proved) ans. 

Q.14) Show that, cot 𝐴 + cot(60 + 𝐴) − cot(60 − 𝐴)= 3cot(3𝐴)  

Sol.14) L.H.S. cot 𝐴 + cot(60 + 𝐴) − cot(60 − 𝐴) 

= 
1

tan 𝐴
+

1

tan(60+𝐴)
−

1

tan(60−𝐴)
 

= 
1

tan 𝐴
+

1−√3 tan 𝐴

√3+tan 𝐴
−

1+√3 tan 𝐴

√3−tan 𝐴
 ……………….. [tan(𝐴 + 𝐵). tan(𝐴 − 𝐵)𝑓𝑜𝑟𝑚𝑢𝑙𝑎] 

= 
1

tan 𝐴
+ [

(1−√3 tan 𝐴)(√3−tan 𝐴)−(1+√3 tan 𝐴)(√3+tan 𝐴)

(√3+tan 𝐴)(√3−tan 𝐴)
] 

= 
1

tan 𝐴
+ [

√3−tan 𝐴−3 tan 𝐴+√3 tan2 𝐴−√3−tan 𝐴−3 tan 𝐴−√3 tan2 𝐴

3−tan2 𝐴
] 

= 
1

tan 𝐴
+

−8 tan 𝐴

3−tan2 𝐴
 

= 
3−tan2 𝐴−8 tan2 𝐴

tan 𝐴(3−tan2 𝐴)
 

= 
3−9tan2 𝐴

3tan 𝐴−tan3 𝐴
 

= 
3(1−3tan2 𝐴)

3tan 𝐴−tan3 𝐴
 

= 
3

tan(3𝐴)
 …………….. {tan(3𝜃) =

3 tan 𝜃−tan3 𝜃

1−3 tan2 𝜃
} 

= 3cot(3𝐴) = R.H.S. (proved) ans. 

 

Q.15) Show that, 2sin2 𝛽 + 4 cos(𝛼 + 𝛽). sin 𝛼 sin 𝛽 + cos(2𝛼 + 2𝛽) = cos(2𝛼)?  

Sol.15) L.H.S. 2sin2 𝛽 + 4 cos(𝛼 + 𝛽). sin 𝛼 sin 𝛽 + cos(2𝛼 + 2𝛽) 
= 2sin2 𝛽 + 4(cos 𝛼 cos 𝛽 − sin 𝛼 sin 𝛽) . sin 𝛼 sin 𝛽 + (cos 2𝛼 + 2𝛽 − sin(2𝛼). sin(2𝛽)) 
= 2sin2 𝛽 + 4 cos 𝛼 cos 𝛽 . sin 𝛼 sin 𝛽 − 4 sin2 𝛼 . sin2 𝛽 + cos(2𝛼) cos(2𝛽). sin(2𝛼). sin(2𝛽) 
= 2sin2 𝛽 + (2 sin 𝛼 cos 𝛼) (2 sin 𝛽 cos 𝛽) − 4 sin2 𝛼 . sin2 𝛽 +
cos(2𝛼) cos(2𝛽) − sin(2𝛼). sin(2𝛽) 
= 2sin2 𝛽 + sin(2𝛼). sin(2𝛽) − 4 sin2 𝛼 . sin2 𝛽 + cos(2𝛼) cos(2𝛽) − sin(2𝛼). sin(2𝛽) 

= (1 − cos 2𝛽) − (1 − cos(2𝛼))(1 − cos(2𝛽)) + cos(2𝛼) cos(2𝛽) ………… {sin2 𝜃 =
1−cos(2𝜃)

2
} 

= 1 − cos(2𝛽) − (1 − cos 2𝛽 − cos(2𝛼) + cos(2𝛼) cos(2𝛽)) + cos(2𝛼) cos(2𝛽) 
= 1 − cos(2𝛽) − 1 + cos(2𝛽) + cos(2𝛼) − cos(2𝛼) cos(2𝛽) + cos(2𝛼) cos(2𝛽) 
= cos(2𝛼) = R.H.S. (proved) ans. 

 

Q.16) If 𝑥 cos 𝜃 = 𝑦 cos (𝜃 +
2𝜋

3
) = 𝑧 cos (𝜃 +

4𝜋

3
), then find the value of 𝑥𝑦 + 𝑦𝑧 + 𝑧𝑥?  

Sol.16) We can write, 𝑥𝑦 + 𝑦𝑧 + 𝑧𝑥 = 𝑥𝑦𝑧 (
1

𝑥
+

1

𝑦
+

1

𝑧
) 

Let 𝑥 cos 𝜃 = 𝑦 cos (𝜃 +
2𝜋

3
) = 𝑧 cos (𝜃 +

4𝜋

3
) = 𝑘(𝑠𝑎𝑦) 

Then, 
1

𝑥
=

cos 𝜃

𝑘
, 

1

𝑦
=

cos(𝜃+
2𝜋

3
)

𝑘
 , 

1

𝑧
=

cos(𝜃+
4𝜋

3
)

𝑘
 

Now, 
1

𝑥
+

1

𝑦
+

1

𝑧
=

1

𝑘
[cos 𝜃 + cos (𝜃 +

2𝜋

3
) + cos (𝜃 +

4𝜋

3
)] 

= 
1

𝑘
[cos 𝜃 + cos 𝜃 . cos

2𝜋

3
− sin 𝜃. sin

2𝜋

3
+ cos 𝜃 . cos

4𝜋

3
− sin 𝜃. sin (

4𝜋

3
)] 

= 
1

𝑘
[cos 𝜃 + cos 𝜃 . cos (𝜋 −

𝜋

3
) − sin 𝜃. sin (𝜋 −

𝜋

3
) + cos 𝜃 . cos (𝜋 +

𝜋

3
) − sin 𝜃. sin (𝜋 −

𝜋

3
)] 

= 
1

𝑘
[cos 𝜃 + cos 𝜃 . cos (1 −

1

2
) − sin 𝜃 (

√3

2
) + cos 𝜃 (

−1

2
) − sin 𝜃 (−

√3

2
)] 
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= 
1

𝑘
[cos 𝜃 −

1

2
cos 𝜃 −

√3

2
sin 𝜃 −

1

2
cos 𝜃 +

√3

2
sin 𝜃] 

= 
1

𝑘
[cos 𝜃 − cos 𝜃] = 0 

∴ 
1

𝑥
+

1

𝑦
+

1

𝑧
= 0 

Since, 𝑥𝑦 + 𝑦𝑧 + 𝑧𝑥 = 𝑥𝑦𝑧 (
1

𝑥
+

1

𝑦
+

1

𝑧
) 

= 𝑥𝑦𝑧 × (0) = 0 = R.H.S. ans. 
Q.17) Find the value of expansion 3[sin4 (

3𝜋

2
− 𝛼) + sin4(3𝜋 + 𝛼)] − 2 [sin6 (

𝜋

2
+ 𝛼) +

sin6(5𝜋 + 𝛼)]? 

 

Sol.17) 3[sin4 (
3𝜋

2
− 𝛼) + sin4(3𝜋 + 𝛼)] − 2 [sin6 (

𝜋

2
+ 𝛼) + sin6(5𝜋 + 𝛼)] 

= 3[(cos2 𝛼 + sin2 𝛼)2 − 2 cos2 𝛼 sin2 𝛼] − 2[(cos2 𝛼 + sin2 𝛼). (cos4 𝛼 + sin4 𝛼) −
cos2 𝛼 sin2 𝛼] 
= 3[1 − 2 cos2 𝛼 sin2 𝛼] − 2[(1)(cos2 𝛼 + sin2 𝛼)2 − 2 cos2 𝛼 sin2 𝛼 − cos2 𝛼 sin2 𝛼] 
= 3 − 6 cos2 𝛼 sin2 𝛼 − 2[1 − 3 cos2 𝛼 sin2 𝛼] 
= 3 − 6 cos2 𝛼 sin2 𝛼 − 2 + 6 cos2 𝛼 sin2 𝛼 

= 3 –  2 = 1 ans. 

 

Q.18) If cos 𝛼 + cos 𝛽 = 0 = sin 𝛼 + sin 𝛽, then show that cos(2𝛼) cos(2𝛽) = −2 cos(𝛼 + 𝛽)?  

Sol.18) We have, cos 𝛼 + cos 𝛽 = sin 𝛼 + sin 𝛽 = 0 
Then also we have, (cos 𝛼 + cos 𝛽)2 − (sin 𝛼 + sin 𝛽)2 = 0 
⇒ cos2 𝛼 + cos2 𝛽 + 2 cos 𝛼 cos 𝛽 − sin2 𝛼 + sin2 𝛽 − 2 sin 𝛼 sin 𝛽 = 0 
⇒ (cos2 𝛼 − sin2 𝛼) + (cos2 𝛼 − sin2 𝛼) + 2(cos 𝛼 cos 𝛽 − sin 𝛼 sin 𝛽) = 0 
⇒ cos(2𝛼) + cos(2𝛽) + 2 cos(𝛼 + 𝛽) = 0 …………….. {cos(2𝜃) = sin2 𝜃. cos2 𝜃 } 
⇒ cos(2𝛼) + cos(2𝛽) = −2 cos(𝛼 + 𝛽) (proved) 

 

Q.19) 
If tan

𝜃

2
= √

1−𝑒

1+𝑒
tan (

∅

2
), show that cos ∅ =

cos 𝜃−𝑒

1−𝑒 cos 𝜃
? 

 

Sol.19) 
We have, tan (

𝜃

2
) = √

1−𝑒

1+𝑒
tan (

∅

2
) 

Squaring tan2 (
𝜃

2
) =

(1−𝑒)

(1+𝑒)
tan2 (

∅

2
) 

⇒ tan2 (
𝜃

2
) = (

1−𝑒

1+𝑒
) tan2 (

∅

2
) 

Taking, L.H.S. cos ∅ 

= 
1−tan2(

∅

2
)

1+tan2(
∅

2
)
 ………………. {cos(2𝜃) =

1−tan2 𝜃

1+tan2 𝜃
 } 

= 
1−(

1−𝑒

1+𝑒
) tan2(

𝜃

2
)

1+(
1−𝑒

1+𝑒
)tan2(

𝜃

2
)
 ……….. {𝑝𝑢𝑡𝑡𝑖𝑛𝑔 𝑣𝑎𝑙𝑢𝑒 tan2 (

∅

2
)} 

= 
(1−𝑒)−(1+𝑒) tan2(

𝜃

2
)

(1−𝑒)+(1+𝑒) tan2(
𝜃

2
)
 

= 
1−𝑒−tan2𝜃

2
−𝑒 tan2𝜃

2

1−𝑒+tan2𝜃

2
+𝑒 tan2𝜃

2

 

= 
(1−tan2𝜃

2
 )–𝑒(1+tan2𝜃

2
)

(1+tan2𝜃

2
 )–𝑒(1−tan2𝜃

2
)
 

Divide N & D by (1 + tan2 𝜃

2
) 

= 

1−tan2𝜃
2

 

1+tan2𝜃
2

−𝑒

1−𝑒
(1−tan2𝜃

2
 )

(1+tan2𝜃
2

 )
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= 
cos 𝜃−𝑒

1−𝑒 cos 𝜃
 = R.H.S. …………… {

1−tan2𝜃

2
 

1+tan2𝜃

2

= cos(2𝜃) } ans. 
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