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Chapter#10 Class 1st     Trigonometric Identities  
Contacts: Definitions →Theory → Exercise 

Distance formula: 

𝑙𝑒𝑡 𝑃(𝑥1, 𝑦1) 𝑎𝑛𝑑 𝑄(𝑥2, 𝑦2) 𝑏𝑒 𝑡𝑤𝑜 𝑝𝑜𝑖𝑛𝑡𝑠. If 

𝑑 𝑑𝑒𝑛𝑜𝑡𝑒𝑠 the distance between them then  

𝒅 = |𝑷𝑸| = √(𝒚𝟐 − 𝒚𝟏)
𝟐 + (𝒙𝟐 − 𝒙𝟏)

𝟐 

Fundamental law of trigonometry: 

𝑙𝑒𝑡 𝛼 𝑎𝑛𝑑 𝛽 be any two angles (real numbers) then 

𝒄𝒐𝒔(𝜶 − 𝜷) = 𝒄𝒐𝒔𝜶𝒄𝒐𝒔𝜷 + 𝒔𝒊𝒏𝜶𝒔𝒊𝒏𝜷 

Which is called the fundamental law of trigonometry. 

Proof: 

Consider a unit circle at O. 

where ∠𝐴𝑂𝐷 = 𝛼, ∠𝐵𝑂𝐷 = 𝛽 

∠𝐴𝑂𝐵 = ∠𝐶𝑂𝐷 = 𝛼 − 𝛽 

Now ∆𝐴𝑂𝐵  𝑎𝑛𝑑 ∆𝐶𝑂𝐵 are congruent. 

Then |𝐴𝐵| = |𝐶𝐷| 

⇒ |𝐴𝐵|2 = |𝐶𝐷|2

Using distance formula we have 
(𝑐𝑜𝑠𝛼 − 𝑐𝑜𝑠𝛽)2 + (𝑠𝑖𝑛𝛼 − 𝑠𝑖𝑛𝛽)2

= (𝑐𝑜𝑠𝛼 − 𝛽̅̅ ̅̅ ̅̅ ̅ − 1)
2
+ (𝑠𝑖𝑛𝛼 − 𝛽̅̅ ̅̅ ̅̅ ̅ − 0)

2

cos2 𝛼 + 𝑐𝑜𝑠2𝛽 − 2𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛2𝛼 + 𝑠𝑖𝑛2𝛽 − 2𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽 
cos2 𝛼 − 𝛽̅̅ ̅̅ ̅̅ ̅ + 1 − 2 cos 𝛼 − 𝛽̅̅ ̅̅ ̅̅ ̅ + sin2 𝛼 − 𝛽̅̅ ̅̅ ̅̅ ̅ 

𝑐𝑜𝑠2𝛼 + 𝑠𝑖𝑛2𝛼 + 𝑐𝑜𝑠2𝛽 − 2(𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽) 

= 𝒄𝒐𝒔𝟐𝛼 − 𝛽̅̅ ̅̅ ̅̅ + sin2(𝛼 − 𝛽̅̅ ̅̅ ̅̅ ) + 1 − 2𝑐𝑜𝑠(𝛼 − 𝛽) 
⇒ 2− 2(𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽) = 2 − 2𝑐𝑜𝑠(𝛼 − 𝛽)

Subtract 2 from both sides 

⇒ −2(𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽) = −2𝑐𝑜𝑠(𝛼 − 𝛽)

⇒ (𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽) = 𝑐𝑜𝑠(𝛼 − 𝛽) ÷ −2

Or 

𝑐𝑜𝑠(𝛼 − 𝛽) = (𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽) 

Note: 

We have proved this law for 𝜶 > 𝜷 > 𝟎, 𝒊𝒕 𝒊𝒔 𝒕𝒓𝒖𝒆 𝒇𝒐𝒓 

𝒂𝒍l valves of 𝜶 𝒂𝒏𝒅 𝜷 

Deduction from fundamental law: 

1) we know that

cos(𝛼 − 𝛽) = 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽 

𝑝𝑢𝑡 𝛼 =
𝜋

2
 𝑤𝑒 𝑔𝑒𝑡 

cos (
𝜋

2
− 𝛽) = cos

𝜋

2
𝑐𝑜𝑠𝛽 + sin

𝜋

2
𝑠𝑖𝑛𝛽 

= (0)𝑐𝑜𝑠𝛽 + (1)𝑠𝑖𝑛𝛽 

⇒ cos (
𝜋

2
− 𝛽) = 𝑠𝑖𝑛𝛽

(∵ cos
𝜋

2
= 0  sin

𝜋

2
= 1) 

2) we know that

cos(𝛼 − 𝛽) = 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽 

𝑝𝑢𝑡 𝛽 = −
𝜋

2
 𝑤𝑒 𝑔𝑒𝑡 

cos (𝛼 − (−
𝜋

2
)) = cos𝛼𝑐𝑜𝑠 (−

𝜋

2
) + sin𝛼 𝑠𝑖𝑛 (−

𝜋

2
) 

cos (𝛼 +
𝜋

2
) = cos𝛼𝑐𝑜𝑠

𝜋

2
− sin𝛼 𝑠𝑖𝑛

𝜋

2

= 𝑐𝑜𝑠𝛼(0) − 𝑠𝑖𝑛𝛼(1) 

⇒ cos (𝛼 +
𝜋

2
) = −𝑠𝑖𝑛𝛼 

(∵ cos(−
𝜋

2
) =   cos

𝜋

2
= 0) 

∵  𝒔𝒊𝒏 (−
𝝅

𝟐
) = −𝒔𝒊𝒏

𝝅

𝟐
= −𝟏 

3) we know that

cos (
𝜋

2
− 𝛽) = 𝑠𝑖𝑛𝛽

Put 𝛽 =
𝜋

2
+ 𝛼   𝑤𝑒 𝑔𝑒𝑡

⇒ cos (
𝜋

2
− (
𝜋

2
+ 𝛼)) = sin (

𝛼

2
+ 𝛼)

⇒ cos (
𝜋

2
−
𝜋

2
− 𝛼) = sin (

𝜋

2
+ 𝛼)

⇒ cos(−𝛼) = sin (
𝜋

2
+ 𝛼)

⇒ 𝑐𝑜𝑠𝛼 = sin (
𝜋

2
+ 𝛼)

⇒ sin (
𝜋

2
+ 𝛼) = 𝑐𝑜𝑠𝛼

4) we know that

cos(𝛼 − 𝛽) = 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽 
𝑟𝑒𝑝𝑙𝑎𝑐𝑖𝑛𝑔 𝛽     𝑏𝑦 − 𝛽   𝑤𝑒 𝑔𝑒𝑡  

cos[𝛼 − (−𝛽)] = 𝑐𝑜𝑠𝛼𝑐𝑜𝑠(−𝛽) + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛(−𝛽) 

⇒ cos(𝛼 + 𝛽) = 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 − 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽
(∵  cos(−𝛽) = 𝑐𝑜𝑠𝛽, sin(−𝛽) = −𝑠𝑖𝑛𝛽 

5) we know that

cos(𝛼 + 𝛽) = 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 − 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽 

Replacing 𝛼 𝑏𝑦 
𝜋

  2
+ 𝛼

cos (
𝜋

 2
+ 𝛼 + 𝛽) = 𝑐𝑜𝑠

𝜋

 2
+ 𝛼𝑐𝑜𝑠𝛽 − 𝑠𝑖𝑛

𝜋

 2
+ 𝛼𝑠𝑖𝑛𝛽

𝑐𝑜𝑠 ((
𝜋

2
+ 𝛼) + 𝛽 ) = −𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 − 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽

−𝑠𝑖𝑛(𝛼 + 𝛽) = −(𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 + 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽)

𝑠𝑖𝑛(𝛼 + 𝛽) = 𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 + 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽

(∵ 𝑠𝑖𝑛 (
𝜋

2
+ 𝛼) = −𝑐𝑜𝑠𝛼, 𝑐𝑜𝑠 (

𝜋

2
+ 𝛼) = −𝑠𝑖𝑛𝛼

6) we know that

𝑠𝑖𝑛(𝛼 + 𝛽) = 𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 + 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽 

Replacing  𝜷  𝒃𝒚(−𝜷)  𝒘𝒆 𝒈𝒆𝒕  

𝑠𝑖𝑛(𝛼 + (−𝜷)) = 𝑠𝑖𝑛𝛼𝑐𝑜𝑠(−𝜷) + 𝑐𝑜𝑠𝛼𝑠𝑖𝑛(−𝜷) 

𝑠𝑖𝑛(𝛼 − 𝛽) = 𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 − 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽 
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∵ 𝒄𝒐𝒔(−𝜷) = 𝒄𝒐𝒔𝜷, 𝒔𝒊𝒏(−𝜷) = −𝒔𝒊𝒏𝜷 

7) we know that

cos(𝛼 − 𝛽) = 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽 

𝒍𝒆𝒕 𝜶 = 𝟐𝝅   𝒂𝒏𝒅   𝜷 = 𝜽 

cos(2𝜋 − 𝜃) = 𝑐𝑜𝑠2𝜋𝑐𝑜𝑠𝜃 + 𝑠𝑖𝑛2𝜋𝑠𝑖𝑛𝜃 

cos(2𝜋 − 𝜃) = (1)𝑐𝑜𝑠𝜃 + (0)𝑠𝑖𝑛𝜃 

⇒ cos(2𝜋 − 𝜃) = 𝑐𝑜𝑠𝜃   ∵ 𝑐𝑜𝑠2𝜋 = 1  𝑎𝑛𝑑 𝑠𝑖𝑛2𝜋 = 0

8) we know that

𝑠𝑖𝑛(𝛼 − 𝛽) = 𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 − 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽 

𝑙𝑒𝑡 𝛼 = 2𝜋   𝑎𝑛𝑑   𝛽 = 𝜃 

𝑠𝑖𝑛(2𝜋 − 𝜃) = 𝑠𝑖𝑛2𝜋𝑐𝑜𝑠𝜃 − 𝑐𝑜𝑠2𝜋𝑠𝑖𝑛𝜃 

𝑠𝑖𝑛(2𝜋 − 𝜃) = (0)𝑐𝑜𝑠𝜃 − (1)𝑠𝑖𝑛𝜃 

𝑠𝑖𝑛(2𝜋 − 𝜃) = −𝑠𝑖𝑛𝜃 

9) ∵   𝒕𝒂𝒏(𝜶 + 𝜷) =
𝒔𝒊𝒏(𝜶+𝜷)

𝒄𝒐𝒔(𝜶+𝜷)

=
𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 − 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽

𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽
During up and down by 𝒄𝒐𝒔𝜶𝒄𝒐𝒔𝜷 

=

𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽
𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽

+
𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽
𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽

𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽
𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽

+
𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽
𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽

Thus, 

=
𝒕𝒂𝒏𝜶 + 𝒕𝒂𝒏𝜷

𝟏 − 𝒕𝒂𝒏𝜶𝒕𝒂𝒏𝜷

10) ∵   𝒕𝒂𝒏(𝜶 − 𝜷) =
𝒔𝒊𝒏(𝜶−𝜷)

𝒄𝒐𝒔(𝜶−𝜷)

=
𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 − 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽

𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽

During up and down by 𝒄𝒐𝒔𝜶𝒄𝒐𝒔𝜷 

=

𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽
𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽

−
𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽
𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽

𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽
𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽

+
𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽
𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽

Thus, 

=
𝒕𝒂𝒏𝜶 − 𝒕𝒂𝒏𝜷

𝟏 + 𝒕𝒂𝒏𝜶𝒕𝒂𝒏𝜷

Trigonometric Ratio of allied Angle: 

Allied angles: 

The angle associated with basic angle of measure 𝜃 𝑡𝑜  a 

right angle or multiple are called allied angles. 

Examples:   

900 ± 𝜃,    1800 ± 𝜃,   2700 ± 𝜃, 3600 ± 𝜃  𝑒𝑡𝑐. 
Remember some basic results of allied angles: 

1) If 𝜽  𝒊𝒔 𝒂𝒅𝒅 𝒕𝒐 𝒐𝒓 𝒔𝒖𝒃𝒕𝒓𝒂𝒄𝒕𝒆𝒅  from odd multiple of

right angle, trigonometric ratio change into co-ratio

and versa. i.e

𝒔𝒊𝒏 ⇌ 𝒄𝒐𝒔,   𝒕𝒂𝒏 ⇋ 𝒄𝒐𝒕 , 𝒔𝒆𝒄 ⇋ 𝒄𝒐𝒔𝒆𝒄 

𝒔𝒊𝒏 → 𝒄𝒐𝒔 
sin (

𝜋

2
− 𝜃) = 𝑐𝑜𝑠𝜃 , sin (

𝜋

2
+ 𝜃) = 𝑐𝑜𝑠𝜃

sin (
3𝜋

2
− 𝜃) = −𝑐𝑜𝑠𝜃

sin (
3𝜋

2
+ 𝜃) = −𝑐𝑜𝑠𝜃

𝐜𝐨𝐬 → 𝐬𝐢𝐧 
cos (

𝜋

2
− 𝜃) = 𝑠𝑖𝑛𝜃 , cos (

𝜋

2
+ 𝜃) = −𝑠𝑖𝑛𝜃

cos (
3𝜋

2
− 𝜃) = −𝑠𝑖𝑛𝜃

cos (
3𝜋

2
+ 𝜃) = 𝑠𝑖𝑛𝜃

𝒕𝒂𝒏 → 𝒄𝒐𝒕 

𝑡𝑎𝑛 (𝜋
2
− 𝜃) = 𝑐𝑜𝑡𝜃 , tan (

𝜋

2
+ 𝜃) = −𝑐𝑜𝑡𝜃

𝑡𝑎𝑛 (
3𝜋

2
− 𝜃) = 𝑐𝑜𝑡𝜃

𝑡𝑎𝑛 (
3𝜋

2
+ 𝜃) = −𝑐𝑜𝑡𝜃

2) if 𝜃𝑖𝑠 𝑎𝑑𝑑 or subtracted from an even multiple of 
𝜋

2
, 

the trigonometric  ratio shall remain the same.

3) so far as the sign of result is concerned, it is

determined by the quadrant in which the terminal arm of

the angle lies.

𝒔𝒊𝒏 → 𝒔𝒊𝒏 
sin(𝜋 − 𝜃) = 𝑠𝑖𝑛𝜃, sin(𝜋 + 𝜃) = −𝑠𝑖𝑛𝜃 
𝑠𝑖𝑛(2𝜋 − 𝜃) = −𝑠𝑖𝑛𝜃,   𝑠𝑖𝑛(2𝜋 + 𝜃) = 𝑠𝑖𝑛𝜃 

𝒄𝒐𝒔 → 𝒄𝒐𝒔 
cos(𝜋 − 𝜃) = −cos𝜃, cos(𝜋 + 𝜃) = −cos𝜃 
𝑐𝑜𝑠(2𝜋 − 𝜃) = 𝑐𝑜𝑠𝜃,   𝑐𝑜𝑠(2𝜋 + 𝜃) = 𝑐𝑜𝑠𝜃 

𝒕𝒂𝒏 → 𝒕𝒂𝒏 

𝒕𝒂𝒏(𝝅 − 𝜽) = −𝒕𝒂𝒏𝜽,     𝒕𝒂𝒏(𝝅 + 𝜽) = 𝒕𝒂𝒏𝜽 

𝒕𝒂𝒏(𝟐𝝅 − 𝜽) = −𝒕𝒂𝒏𝜽, 𝒕𝒂𝒏(𝟐𝝅 + 𝜽) = 𝒕𝒂𝒏𝜽 
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Exercise 10.1 

Question # 1 

Without using the tables, find the value of : 

(i). 𝑺𝒊𝒏(−𝟕𝟖𝟎°) 
Solution. 

𝑆𝑖𝑛(−780°) = −𝑆𝑖𝑛(780°) 

𝑆𝑖𝑛(−780°) = −𝑆𝑖𝑛(8(90°) + 60°) 

𝑆𝑖𝑛(−780°) = −𝑆𝑖𝑛(60°) 

𝑆𝑖𝑛(−780°) = −
√3

2
Answer. 

(ii). 𝑪𝒐𝒕(−𝟖𝟖𝟓°) 
Solution. 

 𝐶𝑜𝑡(−885°) = −𝐶𝑜𝑡(885°) 

𝐶𝑜𝑡(−885°) = −𝐶𝑜𝑡(9(90°) + 45°) 

𝐶𝑜𝑡(−885°) = −tan (45°) 

𝐶𝑜𝑡(−885°) = −1 

Answer. 

(iii).  𝑪𝒔𝒄(𝟐𝟎𝟒𝟎°) 
Solution. 

𝐶𝑠𝑐(2040°) = 𝐶𝑠𝑐(22(90)° + 60°) 

𝐶𝑠𝑐(2040°) = −𝐶𝑠𝑐(60°) 

𝐶𝑜𝑡(−885°) = −
2

√3
. 

Answer. 

(iv). 𝑺𝒆𝒄(−𝟗𝟔𝟎°) 
Solution. 

𝑆𝑒𝑐(960°) = 𝑆𝑒𝑐(10(90)° + 60°) 

𝑆𝑒𝑐(960°) = −𝑆𝑒𝑐(60°) 

𝑆𝑒𝑐(−960°) = −2. 
Answer. 

(v). 𝐭𝐚𝐧(𝟏𝟏𝟏𝟎°) 
Solution. 

𝑡𝑎𝑛(1110°) = 𝑡𝑎𝑛(12(90)° + 30°) 

𝑡𝑎𝑛(1110°) = 𝑡𝑎𝑛(30°) 

𝑡𝑎𝑛(1110°) =
1

√3
. 

Answer. 

(vi). 𝑺𝒊𝒏(−𝟑𝟎𝟎°) 
Solution. 

∵ 𝑠𝑖𝑛(−𝜃) = −𝑠𝑖𝑛𝜃 

= −𝑠𝑖𝑛3000 

= −𝑠𝑖𝑛(3600 − 600) 

= −𝑠𝑖𝑛 (4
𝜋

2
− 600)

= −(−𝑠𝑖𝑛600) = 𝑠𝑖𝑛600 =
√3

2

∵ 𝑠𝑖𝑛 (
4𝜋

2
− 𝜃) = −𝑠𝑖𝑛𝜃

Question # 2

Express each of the following as a trigonometric 

 function of an angle of positive degree measure 

 of less than 𝟒𝟓° . 

(i). 𝑺𝒊𝒏𝟏𝟗𝟔° 
Solution: 

𝑆𝑖𝑛(196°) = 𝑆𝑖𝑛(180° + 16°) 

𝑆𝑖𝑛(196°) = 𝑆𝑖𝑛180° 𝐶𝑜𝑠16° + 𝐶𝑜𝑠180°𝑆𝑖𝑛16° 
𝑆𝑖𝑛(196°) = (0) 𝐶𝑜𝑠16° + (−1)𝑆𝑖𝑛16° 

𝑆𝑖𝑛(196°) = −𝑆𝑖𝑛16°. 
Answer. 

(ii). 𝑪𝒐𝒔𝟏𝟒𝟕° 

Solution. 
𝐶𝑜𝑠(147°) = 𝐶𝑜𝑠(180° − 33°) 

𝐶𝑜𝑠(147°) = 𝐶𝑜𝑠180° 𝐶𝑜𝑠33° + 𝑆𝑖𝑛180°𝑆𝑖𝑛33° 
𝐶𝑜𝑠(147°) = (−1) 𝐶𝑜𝑠33° + (0)𝑆𝑖𝑛33° 

𝐶𝑜𝑠(147°) = −𝐶𝑜𝑠33°. 
Answer. 

(iii). 𝑺𝒊𝒏𝟑𝟏𝟗° 

Solution. 
𝑆𝑖𝑛(319°) = 𝑆𝑖𝑛(360° − 41°) 

𝑆𝑖𝑛(319°) = 𝑆𝑖𝑛360° 𝐶𝑜𝑠41° − 𝐶𝑜𝑠360°𝑆𝑖𝑛41° 

𝑆𝑖𝑛(319°) = (0)𝐶𝑜𝑠41° − (1)𝑆𝑖𝑛41° 

𝑆𝑖𝑛(319°) = −𝑆𝑖𝑛41°. 
Answer. 

(iv). 𝑪𝒐𝒔𝟐𝟓𝟒° 

Solution. 
𝐶𝑜𝑠(254°) = 𝐶𝑜𝑠(270° − 16°) 

𝐶𝑜𝑠(254°) = 𝐶𝑜𝑠270° 𝐶𝑜𝑠16° + 𝑆𝑖𝑛270°𝑆𝑖𝑛16° 

𝐶𝑜𝑠(254°) = (0)𝐶𝑜𝑠16° + (−1)𝑆𝑖𝑛16° 

𝐶𝑜𝑠(254°) = −𝑆𝑖𝑛16°. 
Answer. 

(v). 𝒕𝒂𝒏𝟐𝟗𝟒° 
Solution. 

𝑡𝑎𝑛294° =
𝑆𝑖𝑛294°

𝐶𝑜𝑠294°

𝑡𝑎𝑛294° =
𝑆𝑖𝑛(270° + 24°)

𝐶𝑜𝑠(270° + 24°)

𝑡𝑎𝑛294° =
𝑆𝑖𝑛270° 𝐶𝑜𝑠24° + 𝐶𝑜𝑠270°𝑆𝑖𝑛24°

𝐶𝑜𝑠270° 𝐶𝑜𝑠24° − 𝑆𝑖𝑛270°𝑆𝑖𝑛24°

𝑡𝑎𝑛294° =
(−1) 𝐶𝑜𝑠24° + (0)𝑆𝑖𝑛24°

(0) 𝐶𝑜𝑠24° − (−1)𝑆𝑖𝑛24°

𝑡𝑎𝑛294° = −
𝐶𝑜𝑠24°

𝑆𝑖𝑛24°
𝑡𝑎𝑛294° = −𝐶𝑜𝑡24°. 
Answer. 

(vi). 𝑪𝒐𝒔(𝟕𝟐𝟖°) 

Solution. 
𝐶𝑜𝑠(728°) = 𝐶𝑜𝑠(720° + 8°) 

𝐶𝑜𝑠(728°) = 𝐶𝑜𝑠720° 𝐶𝑜𝑠8° − 𝑆𝑖𝑛720°𝑆𝑖𝑛8° 

𝐶𝑜𝑠(728°) = (1)𝐶𝑜𝑠8° + (0)𝑆𝑖𝑛8° 

𝐶𝑜𝑠(728°) = 𝐶𝑜𝑠8°. 
Answer. 

(vii). 𝑺𝒊𝒏(−𝟔𝟐𝟓°) 
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Solution. 
𝑆𝑖𝑛(−625°) = −𝑆𝑖𝑛(625°) 
𝑆𝑖𝑛(−625°) = −𝑆𝑖𝑛(630° − 5°) 

𝑆𝑖𝑛(−625°) = −(𝑆𝑖𝑛630° 𝐶𝑜𝑠5° − 𝐶𝑜𝑠630°𝑆𝑖𝑛5°) 

𝑆𝑖𝑛(−625°) = −((−1)𝐶𝑜𝑠5° − (0)𝑆𝑖𝑛5°) 

𝑆𝑖𝑛(−625°) = 𝐶𝑜𝑠5°. 
Answer. 

(viii). 𝑪𝒐𝒔(−𝟒𝟑𝟓°) 
Solution. 

𝐶𝑜𝑠(−435°) = 𝐶𝑜𝑠(435°) 

𝐶𝑜𝑠(−435°) = 𝐶𝑜𝑠(450° − 15°) 

𝐶𝑜𝑠(−435°) = 𝐶𝑜𝑠450° 𝐶𝑜𝑠15° + 𝑆𝑖𝑛450°𝑆𝑖𝑛15° 

𝐶𝑜𝑠(−435°) = (0)𝐶𝑜𝑠15° + (1)𝑆𝑖𝑛15° 
𝐶𝑜𝑠(−435°) = 𝑆𝑖𝑛15°. 
Answer. 

(ix) 𝑠𝑖𝑛1500

= 𝑠𝑖𝑛(1800 − 300) 

= 𝑠𝑖𝑛(𝜋 − 300) 

= 𝑠𝑖𝑛300     ∵ (
𝑠𝑖𝑛(𝜋 − 𝜃)
= 𝑠𝑖𝑛𝜃

) 

Question # 3 

Prove the following: 

(i). 𝑺𝒊𝒏(𝟏𝟖𝟎° + 𝜶)𝑺𝒊𝒏(𝟗𝟎° − 𝜶) = −𝑺𝒊𝒏𝜶𝑪𝒐𝒔𝜶 

Solution. 

𝐿. 𝐻. 𝑆 = 𝑆𝑖𝑛(180° + 𝛼)𝑆𝑖𝑛(90° − 𝛼) 
𝐿. 𝐻. 𝑆 
= (𝑆𝑖𝑛180° 𝐶𝑜𝑠𝛼 + 𝐶𝑜𝑠180°𝑆𝑖𝑛𝛼)(𝑆𝑖𝑛90° 𝐶𝑜𝑠𝛼 − 𝐶𝑜𝑠90°𝑆𝑖𝑛𝛼) 

𝐿. 𝐻. 𝑆 

= ((0)𝐶𝑜𝑠𝛼 + (−1)𝑆𝑖𝑛𝛼)((1)𝐶𝑜𝑠𝛼 − (0)𝑆𝑖𝑛𝛼) 

𝐿. 𝐻. 𝑆 = (−𝑆𝑖𝑛𝛼)(𝐶𝑜𝑠𝛼) 

𝐿. 𝐻. 𝑆 = −𝑆𝑖𝑛𝛼𝐶𝑜𝑠𝛼 

𝐿. 𝐻. 𝑆 = 𝑅.𝐻. 𝑆 

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑. 

(ii). 𝑺𝒊𝒏𝟕𝟖𝟎°𝑺𝒊𝒏𝟒𝟖𝟎° + 𝑪𝒐𝒔𝟏𝟐𝟎°𝑺𝒊𝒏𝟑𝟎° =
𝟏

𝟐

Solution. 

𝐿. 𝐻. 𝑆 = 𝑆𝑖𝑛780°𝑆𝑖𝑛480° + 𝐶𝑜𝑠120°𝑆𝑖𝑛30° 
𝐿. 𝐻. 𝑆 = 𝑆𝑖𝑛(720° + 60°)𝑆𝑖𝑛(450° + 30°)

+ 𝐶𝑜𝑠120°𝑆𝑖𝑛30°

𝐿. 𝐻. 𝑆 = 𝑆𝑖𝑛(60°)𝑆𝑖𝑛(30°) + 𝐶𝑜𝑠120°𝑆𝑖𝑛30° 

𝐿. 𝐻. 𝑆 = (
√3

2
)(
√3

2
) + (−

1

2
) (
1

2
) 

𝐿. 𝐻. 𝑆 =
3

4
−
1

4

𝐿.𝐻. 𝑆 =
2

4

𝐿.𝐻. 𝑆 =
1

2

𝐿. 𝐻. 𝑆 = 𝑅.𝐻. 𝑆 

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑. 

(iii).𝑺𝒊𝒏𝟑𝟎𝟔° + 𝑪𝒐𝒔𝟐𝟑𝟒° + 𝑪𝒐𝒔𝟏𝟔𝟐° + 𝑪𝒐𝒔𝟏𝟖° = 𝟎 

Solution. 

𝐿. 𝐻. 𝑆 = 𝑆𝑖𝑛306° + 𝐶𝑜𝑠234° + 𝐶𝑜𝑠162° + 𝐶𝑜𝑠18° 
𝐿. 𝐻. 𝑆 = 𝑆𝑖𝑛(3(90°) + 36°) + 𝐶𝑜𝑠(3(90°) − 36°)

+ 𝐶𝑜𝑠(180° − 18°) + 𝐶𝑜𝑠18°

𝐿. 𝐻. 𝑆 = 𝐶𝑜𝑠(36°) − 𝑆𝑖𝑛(36°) − 𝐶𝑜𝑠(18°) + 𝐶𝑜𝑠18° 

𝐿. 𝐻. 𝑆 = 0 

𝐿. 𝐻. 𝑆 = 𝑅.𝐻. 𝑆 

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑 . 

(iv). 𝑪𝒐𝒔𝟑𝟑𝟎°𝑺𝒊𝒏𝟔𝟎𝟎° + 𝑪𝒐𝒔𝟏𝟐𝟎°𝑺𝒊𝒏𝟏𝟓𝟎° = −𝟏 

Solution. 

𝐿. 𝐻. 𝑆 = 𝐶𝑜𝑠330°𝑆𝑖𝑛600° + 𝐶𝑜𝑠120°𝑆𝑖𝑛150° 
𝐿. 𝐻. 𝑆 = 𝐶𝑜𝑠(360° − 30°)𝑆𝑖𝑛(3(180°) + 60°) + 𝐶𝑜𝑠(90°

+ 30°)𝑆𝑖𝑛(90° + 60°)

𝐿. 𝐻. 𝑆 = 𝐶𝑜𝑠(30°)(−𝑆𝑖𝑛(60°)) + (−𝑆𝑖𝑛(30°))𝐶𝑜𝑠(60°) 

𝐿. 𝐻. 𝑆 = (
√3

2
)(−

√3

2
) + (−

1

2
) (
1

2
) 

𝐿. 𝐻. 𝑆 = −
3

4
−
1

4
𝐿.𝐻. 𝑆 = −1 

𝐿. 𝐻. 𝑆 = 𝑅.𝐻. 𝑆 

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑. 
Question # 4 

Prove that; 

(i).
𝑺𝒊𝒏𝟐(𝝅+𝜽)𝐭𝐚𝐧 (

𝟑𝝅

𝟐
+𝜽)

𝑪𝒐𝒕𝟐(
𝟑𝝅

𝟐
−𝜽)𝑪𝒐𝒔𝟐(𝝅−𝜽)𝑪𝒐𝒔𝒆𝒄(𝟐𝝅−𝜽)

= 𝑪𝒐𝒔𝜽 

Solution. 

𝐿. 𝐻. 𝑆 =
𝑆𝑖𝑛2(𝜋 + 𝜃)tan (

3𝜋
2 + 𝜃)

𝐶𝑜𝑡2 (
3𝜋
2
− 𝜃)𝐶𝑜𝑠2(𝜋 − 𝜃)𝐶𝑜𝑠𝑒𝑐(2𝜋 − 𝜃)

𝐿. 𝐻. 𝑆 =
(−𝑆𝑖𝑛𝜃)2(−Cot(𝜃))

(𝑡𝑎𝑛𝜃)2(−𝐶𝑜𝑠𝜃)2(−𝐶𝑜𝑠𝑒𝑐𝜃)

𝐿. 𝐻. 𝑆 =
𝑆𝑖𝑛2𝜃

𝐶𝑜𝑠𝜃
𝑆𝑖𝑛𝜃

𝑆𝑖𝑛2𝜃
𝐶𝑜𝑠2𝜃

𝐶𝑜𝑠2𝜃
1
𝑆𝑖𝑛𝜃

𝐿. 𝐻. 𝑆 =
𝑆𝑖𝑛𝜃𝐶𝑜𝑠𝜃

𝑆𝑖𝑛𝜃
𝐿. 𝐻. 𝑆 = 𝐶𝑜𝑠𝜃 

𝐿. 𝐻. 𝑆 = 𝑅.𝐻. 𝑆 

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑. 

(ii). 
𝑪𝒐𝒔(𝟗𝟎°+𝜽)𝑺𝒆𝒄(−𝜽) 𝐭𝐚𝐧(𝟏𝟖𝟎°−𝜽)

𝑺𝒆𝒄(𝟑𝟔𝟎°−𝜽)𝑺𝒊𝒏(𝟏𝟖𝟎°+𝜽)𝑪𝒐𝒕(𝟗𝟎°−𝜽)
= −𝟏 

Solution. 

𝐿. 𝐻. 𝑆
𝐶𝑜𝑠(90° + 𝜃)𝑆𝑒𝑐(−𝜃) tan(180° − 𝜃)

𝑆𝑒𝑐(360° − 𝜃)𝑆𝑖𝑛(180° + 𝜃)𝐶𝑜𝑡(90° − 𝜃)

𝐿. 𝐻. 𝑆 =
−𝑆𝑖𝑛(𝜃)𝑆𝑒𝑐(𝜃) (−tan(𝜃))

𝑆𝑒𝑐(𝜃)(−𝑆𝑖𝑛(𝜃))𝑡𝑎𝑛𝜃

𝐿.𝐻. 𝑆
−𝑆𝑖𝑛(𝜃)(−1)

(−𝑆𝑖𝑛(𝜃))

𝐿. 𝐻. 𝑆 = −1 

𝐿. 𝐻. 𝑆 = 𝑅.𝐻. 𝑆 

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑. 
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Question # 5 

If 𝜶,𝜷, 𝜸 are the angles of a triangle ABC , then prove 

that; 

(i). 𝑺𝒊𝒏(𝜶 + 𝜷) = 𝑺𝒊𝒏𝜸 

Solution. 

Since 𝛼, 𝛽, 𝛾 are the angles of a triangle ABC , then 

𝛼 + 𝛽 + 𝛾 = 180° 

⟹ 𝛼 + 𝛽 = 180° − 𝛾 

𝑆𝑖𝑛(𝛼 + 𝛽) = 𝑆𝑖𝑛(180° − 𝛾) 

𝑆𝑖𝑛(𝛼 + 𝛽) = 𝑆𝑖𝑛180°𝐶𝑜𝑠𝛾 − 𝐶𝑜𝑠180°𝑆𝑖𝑛𝛾 

𝑆𝑖𝑛(𝛼 + 𝛽) = (0)𝐶𝑜𝑠𝛾 − (−1)𝑆𝑖𝑛𝛾 

𝑆𝑖𝑛(𝛼 + 𝛽) = −𝑆𝑖𝑛𝛾 

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑. 

(ii). 𝑪𝒐𝒔(
𝜶+𝜷

𝟐
) = 𝑺𝒊𝒏

𝜸

𝟐

Solution. 

 Since 𝛼, 𝛽, 𝛾 are the angles of a triangle ABC , then 

𝛼 + 𝛽 + 𝛾 = 180° 

⟹ 𝛼 + 𝛽 = 180° − 𝛾 

𝛼 + 𝛽

2
=
180° − 𝛾

2

𝐶𝑜𝑠 (
𝛼 + 𝛽

2
) = 𝐶𝑜𝑠 (

180° − 𝛾

2
) 

𝐶𝑜𝑠 (
𝛼 + 𝛽

2
) = 𝐶𝑜𝑠 (90° −

𝛾

2
) 

𝐶𝑜𝑠 (
𝛼 + 𝛽

2
) = 𝐶𝑜𝑠 (90° −

𝛾

2
) 

𝐶𝑜𝑠 (
𝛼 + 𝛽

2
) = 𝑆𝑖𝑛 (

𝛾

2
) 

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑. 

(iii). 𝑪𝒐𝒔(𝜶 + 𝜷) = −𝑪𝒐𝒔𝜸 

Solution. 

Since 𝛼, 𝛽, 𝛾 are the angles of a triangle ABC , then 

𝛼 + 𝛽 + 𝛾 = 180° 

⟹ 𝛼 + 𝛽 = 180° − 𝛾 

𝐶𝑜𝑠(𝛼 + 𝛽) = 𝐶𝑜𝑠(180° − 𝛾) 

𝐶𝑜𝑠(𝛼 + 𝛽) = 𝐶𝑜𝑠180°𝐶𝑜𝑠𝛾 + 𝑆𝑖𝑛180°𝑆𝑖𝑛𝛾 

𝐶𝑜𝑠(𝛼 + 𝛽) = (−1)𝐶𝑜𝑠𝛾 − (0)𝑆𝑖𝑛𝛾 

𝐶𝑜𝑠(𝛼 + 𝛽) = −𝐶𝑜𝑠𝛾 

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑. 

(iv).𝒕𝒂𝒏(𝜶 + 𝜷) = 𝒕𝒂𝒏𝜸 

Solution. 

Since 𝛼, 𝛽, 𝛾 are the angles of a triangle ABC , then 

𝛼 + 𝛽 + 𝛾 = 180° 

⟹ 𝛼 + 𝛽 = 180° − 𝛾 

𝑡𝑎𝑛(𝛼 + 𝛽) = 𝑡𝑎𝑛(180° − 𝛾) 

𝑡𝑎𝑛(𝛼 + 𝛽) = −𝑡𝑎𝑛𝛾 

𝑡𝑎𝑛(𝛼 + 𝛽) + 𝑡𝑎𝑛𝛾 = 0 

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑. 

Further Application of Basic identities 

Exercise 10.2 
Question#1 Prove that: 
(i) sin(180+𝜽)=−sin𝜽

L.H.S=sin(180+θ)

=sin180cos𝜃+cos180sin𝜃 ∴ sin180=0 

=(0)cos𝜃+(-1)sin𝜃 ∴ cos180=-1 

=− sin𝜃

(ii) cos(180+𝜽) =−cos𝜽

L.H.S= Cos(180+𝜽)

=cos180cos𝜽 –sin180 sin𝜽 ∴ sin180=0 

= (-1)cos𝜃− (0) sin𝜃  ∴ cos180=-1 

= −𝑐𝑜𝑠𝜃

(iii) tan(2700 − 𝜃) = 𝑐𝑜𝑡𝜃

Solution:

𝐿. 𝐻. 𝑆 = tan(2700 − 𝜃)

=
sin (2700 − 𝜃)

𝑐𝑜𝑠(2700 − 𝜃)

=
𝑠𝑖𝑛2700𝑐𝑜𝑠𝜃 − 𝑐𝑜𝑠2700𝑠𝑖𝑛𝜃

𝑐𝑜𝑠2700𝑐𝑜𝑠𝜃 + 𝑐𝑜𝑠2700𝑐𝑜𝑠𝜃

=
(−1)𝑐𝑜𝑠𝜃 − (0)𝑠𝑖𝑛𝜃

(0)𝑐𝑜𝑠𝜃 + (−1)𝑠𝑖𝑛𝜃
=
−𝑐𝑠𝑜𝜃

−𝑠𝑖𝑛𝜃

= 𝑐𝑜𝑡𝜃 = 𝑅.𝐻. 𝑆 

ℎ𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑣𝑒𝑑. 

(iv) cos(𝜃 − 1800) = −𝑐𝑜𝑠𝜃

Solution:

𝐿. 𝐻. 𝑆 = cos(𝜃 − 1800)

= 𝑐𝑜𝑠𝜃𝑐𝑜𝑠1800 − 𝑠𝑖𝑛𝜃𝑠𝑖𝑛1800

= cos(−1) − 𝑠𝑖𝑛𝜃(0) 

= −𝑐𝑜𝑠𝜃 = 𝑅.𝐻. 𝑆 

ℎ𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑣𝑒𝑑. 

(v) cos(270+θ)=sinθ

L .H.S= cos(270+𝛉)    ∴ sin270=-1 

=cos270cosθ−sin270sinθ ∴ cos270=0 

= (0) cos270−(-1) sin𝛉

= sin𝛉 = R.H.S

(vi) sin(𝜃 + 2700) = −𝑐𝑜𝑠𝜃

Solution:

𝐿. 𝐻. 𝑆 = sin (𝜃 + 2700)

= 𝑠𝑖𝑛𝜃𝑐𝑜𝑠2700 + 𝑐𝑜𝑠𝜃𝑠𝑖𝑛2700

= 𝑠𝑖𝑛𝜃(0) + 𝑐𝑜𝑠𝜃(−1) 

= −𝑐𝑜𝑠𝜃 = 𝑅.𝐻. 𝑆 

ℎ𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑣𝑒𝑑 

(vii) tan(1800 + 𝜃) 𝑡𝑎𝑛𝜃

Solution:

𝐿. 𝐻. 𝑆 = tan(1800 + 𝜃)

=
𝑠𝑖𝑛(1800 − 𝜃)

cos (1800 + 𝜃)
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=
𝑠𝑖𝑛1800𝑐𝑜𝑠𝜃 + 𝑐𝑜𝑠1800𝑠𝑖𝑛𝜃

𝑐𝑜𝑠1800𝑐𝑜𝑠𝜃 − 𝑠𝑖𝑛1800𝑠𝑖𝑛𝜃

=
(0)𝑐𝑜𝑠𝜃 + (−1)𝑠𝑖𝑛𝜃

(−!)𝑐𝑜𝑠𝜃 − (0)𝑠𝑖𝑛𝜃

=
−𝑠𝑖𝑛𝜃

−𝑐𝑜𝑠𝜃
=
𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
= 𝑡𝑎𝑛𝜃 = 𝑅.𝐻. 𝑆 

Hence proved. 

(viii) 𝑪𝒐𝒔(𝟑𝟔𝟎 − 𝜽) = 𝒄𝒐𝒔𝜽

L.H.S= Cos(360−θ)

= cos360cosθ + sin360sinθ  ∴ cos360=1 

=  (1)𝑐𝑜𝑠𝜃 + (0)𝑠𝑖𝑛𝜃       ∴ sin360=0 

=   𝑐𝑜𝑠𝜃 =R.H.S 

Question#2 Find the values of the following 

Note  

We use 150=600 − 450 and 1050=600 + 450

(i) Sin15

⟹sin(60-45)

=sin60cos45-cos60sin45

=(
√3

2
) (

1

√2
) − (

1

2
) (

1

√2
) 

=
√3

2√2
 − 

1

2√2

=
√3−1

2√2

(iv) Sin105

⟹sin(60+45)

=sin60cos45−cos60sin45

=(
√3

2
) (

1

√2
) + (

1

2
) (

1

√2
) 

=
√3

2√2
 − 

1

2√2

=
√3+1

2√2

(ii) Cos15

⟹cos(60-45)

= cos60cos45 –sin60 sin45

= (
1

2
) (

1

√2
) − (

√3

2
) (

1

√2
) 

= 
1

2√2
−

√3

2√2

1 − √3

2√2
(v) Cos105

⟹cos(60-45)

= cos60cos45 + sin60 sin45

= (
1

2
) (

1

√2
) + (

√3

2
) (

1

√2
) 

= 
1

2√2
+

√3

2√2

1 + √3

2√2
(iii) tan 150

Solution: 

𝑡𝑎𝑛150 = tan(450 − 300) 

=
𝑡𝑎𝑛450 − 𝑡𝑎𝑛300

1 + 𝑡𝑎𝑛450𝑡𝑎𝑛300

=

1 −
1

√3

1 + (1) (
1

√3
)

=

√3 − 1

√3

√3 + 1

√3

=
√3 − 1

√3 + 1

(vi) 𝒕𝒂𝒏𝟏𝟎𝟓𝟎

Solution:

𝑡𝑎𝑛1050 = tan(600 + 450) 

=
𝑡𝑎𝑛600 − 𝑡𝑎𝑛450

1 + 𝑡𝑎𝑛600𝑡𝑎𝑛450

=
√3 + 1

1 − √3(1)
=
√3 + 1

1 − √3

Question#3 Prove the following  

i. Sin(45+α)=
1

√2
(𝑠𝑖𝑛𝛼 + 𝑐𝑜𝑠𝛼) 

L.H.S= Sin(45+α)

= sin45cos α + cos45sin α

=(
1

√2
) cos α + (

1

√2
) sin α 

= 
1

√2
(𝑐𝑜𝑠𝛼 + 𝑠𝑖𝑛𝛼)=R.H.S

ii. cos(α+45)=
1

√2
(𝑠𝑖𝑛𝛼 − 𝑐𝑜𝑠𝛼) 

= cosαcos45 –sinα sin45     

= (
1

√2
) cos α − (

1

√2
) sin α     

=  
1

√2
(𝑐𝑜𝑠𝛼 − 𝑠𝑖𝑛𝛼)=R.H.S 

Question#4 Prove that 

(i) tan(45+A) tan(45-A)=1

solution:-L.H.S= tan(45+A) tan(45-A) 

=(
𝑡𝑎𝑛45+𝑡𝑎𝑛𝐴

1−𝑡𝑎𝑛45𝑡𝑎𝑛𝐴
) (

𝑡𝑎𝑛45−𝑡𝑎𝑛𝐴

1+𝑡𝑎𝑛45𝑡𝑎𝑛𝐴
) 

=(
1+𝑡𝑎𝑛𝐴

1−(1)𝑡𝑎𝑛𝐴
) (

1−𝑡𝑎𝑛𝐴

1+(1)𝑡𝑎𝑛𝐴
)    ∴ tan45=1 

=(
1+𝑡𝑎𝑛𝐴

1−𝑡𝑎𝑛𝐴
) (

1−𝑡𝑎𝑛𝐴

1+𝑡𝑎𝑛𝐴
) 

=1 (after cancellation) 

=R.H.S 

ii:- tan(
𝛑

𝟒
-θ)+ tan(

𝟑𝛑

𝟒
+ θ)=0

solution:-L.H.S= tan(
π

4
-θ)+ tan(

3π

4
+ θ)

= tan(45-θ)+tan(135+θ) 

= (
𝑡𝑎𝑛45−𝑡𝑎𝑛𝜃

1+𝑡𝑎𝑛45𝑡𝑎𝑛𝜃
) + (

𝑡𝑎𝑛135+𝑡𝑎𝑛𝜃

1−𝑡𝑎𝑛135𝑡𝑎𝑛𝜃
) 

= (
(1)−𝑡𝑎𝑛𝜃

1+(1)𝑡𝑎𝑛𝜃
)+(

(−1)+𝑡𝑎𝑛𝜃

1−(−1)𝑡𝑎𝑛𝜃
) 

= (
1−𝑡𝑎𝑛𝜃

1+𝑡𝑎𝑛𝜃
) + (

−1+𝑡𝑎𝑛𝜃

1+𝑡𝑎𝑛𝜃
) 

=(
1−𝑡𝑎𝑛𝜃

1+𝑡𝑎𝑛𝜃
) − (

1−𝑡𝑎𝑛𝜃

1−𝑡𝑎𝑛𝜃
) (cancellation) 

=0  R.H.S 
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iii. sin(𝛉 +
𝛑

𝟔
) +cos(𝛉 +

𝛑

𝟑
) =cos𝛉

L.H.S:- sin(θ +
π

6
) +cos(θ +

π

3
)

(sinθcos
π

6
  + cosθsin

π

6
)+(cosθcos

π

3
− sinθsin

π

3
 ) 

(sinθ (
√3

2
) +  cosθ (

1

2
) )+(cosθ (

1

2
) −  sinθ (

√3

2
) ) 

(
√3

2
)sin θ+(

1

2
)  cosθ +(

1

2
) cosθ −(

√3

2
) sinθ(cancellation) 

(
1

2
)  cosθ +(

1

2
) cosθ =cosθ =R.H.S 

iv:- 
𝒔𝒊𝒏𝜽−𝒄𝒐𝒔𝜽𝒕𝒂𝒏

𝜽

𝟐

𝒄𝒐𝒔𝜽+𝒔𝒊𝒏𝜽𝒕𝒂𝒏
𝜽

𝟐

=   tan
𝜽

𝟐

L.H.S =
𝒔𝒊𝒏𝜽−𝒄𝒐𝒔𝜽𝒕𝒂𝒏

𝜽

𝟐

𝒄𝒐𝒔𝜽+𝒔𝒊𝒏𝜽𝒕𝒂𝒏
𝜽

𝟐

 

=

𝒔𝒊𝒏𝜽−𝒄𝒐𝒔𝜽 
𝒔𝒊𝒏

𝜽
𝟐

𝒄𝒐𝒔
𝜽
𝟐

𝒄𝒐𝒔𝜽+𝒔𝒊𝒏𝜽
𝒔𝒊𝒏

𝜽
𝟐

𝒄𝒐𝒔
𝜽
𝟐

 =

𝒔𝒊𝒏𝜽 𝒄𝒐𝒔
𝜽
𝟐
−𝒄𝒐𝒔𝜽 𝒔𝒊𝒏

𝜽
𝟐

𝒄𝒐𝒔
𝜽
𝟐

𝒄𝒐𝒔𝜽𝒄𝒐𝒔
𝜽
𝟐+𝒔𝒊𝒏𝜽 𝒔𝒊𝒏

𝜽
𝟐

𝒄𝒐𝒔
𝜽
𝟐

=
𝒔𝒊𝒏𝜽 𝒄𝒐𝒔

𝜽

𝟐
−𝒄𝒐𝒔𝜽 𝒔𝒊𝒏

𝜽

𝟐

𝒄𝒐𝒔𝜽𝒄𝒐𝒔
𝜽

𝟐
+𝒔𝒊𝒏𝜽 𝒔𝒊𝒏

𝜽

𝟐

=
𝒔𝒊𝒏(𝜽−

𝜽

𝟐
)

𝒄𝒐𝒔(𝜽−
𝜽

𝟐
)

=
𝒔𝒊𝒏

𝜽

𝟐

𝒄𝒐𝒔
𝜽

𝟐

  = tan 
𝜽

𝟐

(v):     
𝟏−𝒕𝒂𝒏𝜽𝒕𝒂𝒏∅

𝟏+𝒕𝒂𝒏𝜽𝒕𝒂𝒏𝝋
=
𝒄𝒐𝒔(𝜽+∅)

𝒄𝒐𝒔(𝜽−∅)

=
1 −

𝑠𝑖𝑛𝜃
𝑐𝑜𝑠𝜃

𝑠𝑖𝑛∅
𝑐𝑜𝑠∅

1 +
𝑠𝑖𝑛𝜃
𝑐𝑜𝑠𝜃

𝑠𝑖𝑛∅
𝑐𝑜𝑠∅

= 
𝑐𝑜𝑠𝜃𝑐𝑜𝑠∅−𝑠𝑖𝑛𝜃𝑠𝑖𝑛∅

𝑐𝑜𝑠𝜃𝑐𝑜𝑠∅
𝑐𝑜𝑠𝜃𝑐𝑜𝑠∅+𝑠𝑖𝑛𝜃𝑠𝑖𝑛∅

𝑐𝑜𝑠𝜃𝑐𝑜𝑠∅

=
𝑐𝑜𝑠𝜃𝑐𝑜𝑠∅−𝑠𝑖𝑛𝜃𝑠𝑖𝑛∅

𝑐𝑜𝑠𝜃𝑐𝑜𝑠∅+𝑠𝑖𝑛𝜃𝑠𝑖𝑛∅

=
𝑐𝑜𝑠(𝜃+∅)

𝑐𝑜𝑠(𝜃−∅)
 =R.H.S

Question #5  prove that cos(α+β) cos(α−β)=cos2 𝛼 −

sin2 𝛽 = cos2 𝛽 − sin2 𝛼
L.H.S= cos(α+β) cos(α−β)

=(cosα cosβ − sinα sinβ)(cosα cosβ + sinα sinβ)
[Difference between two square] 

= cos2 𝛼 cos2 𝛽 − sin2 𝛼 sin2 𝛽 

=cos2 𝛼 (1 − sin2 𝛽)−(1−cos2 𝛼) sin2 𝛽

=cos2 𝛼 − cos2 𝛼 sin2 𝛽 − sin2 𝛽 + cos2 𝛼 sin2 𝛽
(cancellation) 

=cos2 𝛼 − sin2 𝛽=Middle side

=(1 − sin2 𝛼) − (1−cos2 𝛽)

=1 − sin2 𝛼 − 1+cos2 𝛽

=cos2 𝛽−sin2 𝛼 =R.H.S

Question #6 show that 
𝐒𝐢𝐧(𝜶+𝜷)+𝐒𝐢𝐧(𝜶−𝜷)

𝐜𝐨𝐬(𝜶+𝜷)+𝐜𝐨𝐬(𝜶−𝜷)
= 𝒕𝒂𝒏𝜶 

Solution:-L.H.S=
Sin(𝛼+𝛽)+Sin(𝛼−𝛽)

cos(𝛼+𝛽)+cos(𝛼−𝛽)

=
(sin𝛼 cos𝛽+cos𝛼 sin𝛽)+(sin𝛼 cos𝛽−cos𝛼 sin𝛽)

(cos𝛼 cos𝛽−sin𝛼 sin𝛽)+(cos𝛼 cos𝛽+sin𝛼 sin𝛽)

=
2sinα cosβ

2cosα cosβ
=
𝑠𝑖𝑛𝛼

𝑐𝑜𝑠𝛼

=tan𝛂 =R.H.S 

Question #7 show that 

i. cot(𝛼 + 𝛽) =
cot𝛼 cot𝛽−1

cot𝛼+cot𝛽

Solution:-R.H.S=
cot𝛼 cot𝛽−1

cot𝛼+cot𝛽
𝑐𝑜𝑠𝛼

𝑠𝑖𝑛𝛼

𝑐𝑜𝑠𝛽

𝑠𝑖𝑛𝛽
−1

𝑐𝑜𝑠𝛼

𝑠𝑖𝑛𝛼
+
𝑐𝑜𝑠𝛽

𝑠𝑖𝑛𝛽

 = 

𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽−𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽

𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽

𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽+𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽

𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽

   (cancellation) 

=
𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽−𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽

𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽+𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽

=
cos (𝛼+𝛽)

sin (𝛼+𝛽)

=cot(𝛼 + 𝛽)= R.H.S 

ii. cot(𝛼 − 𝛽) =
cot𝛼 cot𝛽+1

cot𝛼−cot𝛽

Solution:-R.H.S=
cot𝛼 cot𝛽+1

cot𝛼−cot𝛽

=

𝑐𝑜𝑠𝛼

𝑠𝑖𝑛𝛼

𝑐𝑜𝑠𝛽

𝑠𝑖𝑛𝛽
+1

𝑐𝑜𝑠𝛼

𝑠𝑖𝑛𝛼
−
𝑐𝑜𝑠𝛽

𝑠𝑖𝑛𝛽

 = 

𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽+𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽

𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽

𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽−𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽

𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽

  (cancellation) 

=
𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽+𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽

𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽−𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽

=
cos (𝛼−𝛽)

sin (𝛼−𝛽)

=cot(𝛼 − 𝛽)= R.H.S 

iii. 
tan𝛼+𝑡𝑎𝑛𝛽

tan𝛼−𝑡𝑎𝑛𝛽
=
sin (𝛼+𝛽)

sin (𝛼−𝛽)

Solution:-

𝑠𝑖𝑛𝛼

𝑐𝑜𝑠𝛼
+
𝑠𝑖𝑛𝛽

𝑐𝑜𝑠𝛽

𝑠𝑖𝑛𝛼

𝑐𝑜𝑠𝛼
−
𝑠𝑖𝑛𝛽

𝑐𝑜𝑠𝛽

=

𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽+𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽

𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽

𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽−𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽

𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽

  (cancellation) 

=
𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽+𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽

𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽−𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽

=
sin (𝛼+𝛽)

sin (𝛼−𝛽)
= 𝑅.𝐻. 𝑆

Question #8 if sinα=
4

5
and cosβ=

40

41
, where 0<α<

π

2
 and 

0<β<
π

2
. show that sin(α-β)=

133

205

Solution:- As sin(α−β)= sin𝛼 cos 𝛽 −cos𝛼 sin𝛽  so 

we first need to find  cos 𝛼   𝑎𝑛𝑑 sin 𝛽 

⟹cos2 𝛼 =1-sin2 𝛼

=cos2 𝛼 =1-(
4

5
 )
2

=cos2 𝛼 =1− 
16

25

=cos2 𝛼 =
25−16

25

=cos2 𝛼 =
9

25
   taking square root 

=cos𝛼=±
3

5
 (only take positive because of first quadrant) 

So cos𝛼=+ 
3

5

Also 

⟹sin2 𝛽 =1-cos2 𝛽
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=sin2 𝛽 =1-(
40

41
 )
2

=sin2 𝛽 =1− 
1600

1681

=sin2 𝛽 =
81

1681

=sin2 𝛽 =
81

1681
taking square root 

=sin𝛽=±
9

41
 (only take positive because of first quadrant) 

So sin𝛽=+ 
9

41

⟹ sin(α−β)= sin 𝛼 cos𝛽 −cos𝛼 sin𝛽  

=sin(α−β)= (
4

5
 ) (

40

41
) − (

3

5
) (

9

41
)

=
160−27

205
=
133

205

= sin(α−β)= 
133

205
  (proved) 

Question #9 if sin𝛂=
𝟒

𝟓
and sin𝛃=

𝟏𝟐

𝟏𝟑
where 

𝛑

𝟐
< 𝜶 < 𝝅 

and 
𝛑

𝟐
< 𝜷 < 𝝅. Find 

Note:- first of all we find cos𝛃 and cos𝛃 and use all these 

 four values to find all values given below and quadrant 

 is 2nd so only sin (cosec) is positive 

⟹cos2 𝛼 =1-sin2 𝛼

=cos2 𝛼 =1-(
4

5
 )
2

=cos2 𝛼 =1− 
16

25

=cos2 𝛼 =
25−16

25

=cos2 𝛼 =
9

25
   taking square root 

=cos𝛼=±
3

5
 (only sin is positive because of 2nd quadrant) 

So cos𝛼=− 
3

5

⟹cos2 𝛽 =1-sin2 𝛽

=cos2 𝛽 =1-(
12

13
 )
2

=cos2 𝛽 =1− 
144

169

=cos2 𝛽 =
169−144

169

=cos2 𝛽 =
25

169
   taking square root 

=cos𝛽=±
5

13
 (only sin is positive because of 2nd quadrant) 

So cos𝛽=− 
5

13

From above calculations we have sin𝛂=
4

5
, sin𝛃=

12

13
 , 

cos 𝛼 = − 
3

5
𝑎𝑛𝑑 cos 𝛽=− 

5

13

i. sin(α+β)

solution:- As   sin(α+β)= sin 𝛼 cos𝛽 +cos𝛼 sin𝛽  

sin(α+β)=(
𝟒

𝟓
) (−

5

13
) + (−

3

5
) (

𝟏𝟐

𝟏𝟑
)

=(−
20

65
) + (−

36

65
) 

= −
20

65
 −

36

65

=
−20−36

65
=−

56

65

ii. cos(α+β)

cos(α+β)= 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 − 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽

cos(α+β)= (−
3

5
) (−

5

13
) − (

𝟒

𝟓
) (

𝟏𝟐

𝟏𝟑
) 

=(
15

65
) − (

48

65
) 

= 
15

65
−
48

65

=
15−48

65

= −
33

65

iii. tan(α+β)

solution:- To find  the value of tan(α+β) we use

tan(α+β)=
sin(α+β)

cos(α+β)

tan(α+β)=
−
56

65

−
33

65

=
56

33

iv. sin(α−β)

solution:- As   sin(α-β)= sin𝛼 cos 𝛽 −cos𝛼 sin𝛽

sin(α+β)=(
𝟒

𝟓
) (−

5

13
) − (−

3

5
) (

𝟏𝟐

𝟏𝟑
) 

=(−
20

65
) − (−

36

65
) 

= −
20

65
 +

36

65

=
−20+36

65
=
16

65

v. cos(α−β)

cos(α-β)= 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽

cos(α+β)= (−
3

5
) (−

5

13
) + (

𝟒

𝟓
) (

𝟏𝟐

𝟏𝟑
) 

=(
15

65
) + (

48

65
)

= 
15

65
+
48

65

=
15+48

65

= 
63

65

vi. tan(α−β)

solution:- To find  the value of tan(α-β) we use

tan(α-β)=
sin(α−β)

cos(α−β)

tan(α-β)=

16

65
63

65

=
16

63

Question#10 find sin(α+β)  and cos(α+β), given that 

(i)   𝒕𝒂𝒏𝜶 =
𝟑

𝟒
, 𝒄𝒐𝒔𝜷 =

𝟓

𝟏𝟑
 𝒂𝒏𝒅 𝒏either the terminal 

side of the angle of measure 𝜶 𝒏𝒐𝒓 that of 𝜷 is the 

𝑰 𝒒𝒖𝒂𝒅𝒓𝒂𝒏𝒕.  

Solution: 

𝑡𝑎𝑛𝛼 =
3

4
(𝛼 𝑖𝑠 𝑛𝑜𝑡 𝑖𝑛 𝐼 𝑞𝑢𝑎𝑑𝑟𝑎𝑛𝑡) 

𝑠𝑜  𝛼 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝐼𝐼 𝑞𝑢𝑎𝑑𝑟𝑎𝑛𝑡. 

𝑐𝑜𝑠𝛽 =
5

13
(𝛽 𝑛𝑜𝑡 𝑖𝑛 𝐼 𝑞𝑢𝑎𝑑𝑟𝑎𝑛𝑡 𝑠𝑜 𝛽 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑉 𝑞𝑢𝑎𝑑𝑟. 

∵ 𝑠𝑒𝑐2𝛼 = 1 + tan2 𝛼 = 1 + (
3

4
)
2

sec2 𝛼 = 1 + tan2 𝛼 = 1 +
9

16
=
16 + 9

16
=
25

16
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⇒ 𝑠𝑒𝑐𝛼 =  −
5

4
(∵ 𝛼 𝑖𝑠 𝑖𝑛 𝐼𝑉 𝑞𝑢𝑎𝑑𝑟𝑎𝑛𝑡) 

𝑜𝑟    𝑐𝑜𝑠𝛼 =  −
4

5

𝑎𝑙𝑠𝑜    𝑠𝑖𝑛𝛼 = ±√1 − cos2 𝛼 

𝑠𝑖𝑛𝑎 = ±√1 − (−
4

5
)
2

𝑠𝑖𝑛𝛼 = ±√1 −
16

25
= ±√

25 − 16

25

𝑠𝑖𝑛𝛼 = ±√
9

25
= ±

3

5

⇒ 𝑠𝑖𝑛𝛼 = −
3

5
(∵ 𝛼  𝑖𝑠 𝑖𝑛 𝐼𝐼𝐼 𝑞𝑢𝑎𝑑𝑟𝑎𝑛𝑡) 

∵    𝑠𝑖𝑛𝛽 = ±√1 − cos2 𝛽 

= ±√1 − (
5

13
)
2

= ±√1−
25

169

= ±√
169 − 25

169
= ±√

144

169

= ±
12

13

⇒ 𝑠𝑖𝑛𝛽 = −
12

13
(∵ 𝛽 𝑖𝑠 𝑖𝑛 𝐼𝑉 𝑞𝑢𝑎𝑑) 

𝑁𝑜𝑤 

sin(𝛼 + 𝛽) = 𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 + 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽 

= (−
3

5
) (
5

13
) − (−

3

5
) (−

12

13
) 

= −
15

65
+
48

65
=
−15 + 48

65
=
33

65
cos(𝛼 + 𝛽) = 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 − 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽 

= (−
4

5
) (
5

13
) + (−

4

5
) (−

12

13
) 

= −
20

65
−
36

65
=
−20 − 36

65
= −

56

65

(ii) tanα=−
𝟏𝟓

𝟖
and sinβ=−

𝟕

𝟐𝟓
 and neither the 

terminal arm of the angle of measure nor of β 

is in forth quadrant. 

Solution:- 

NOTE:-from above signs of α and β we have α is in 

2nd quadrant and β is in 3rd quadrant. 

We first find sinα and cosα by using tanα  and we 

also find cosβ using by sinβ 

⇒sec2 α = 1 + tan2 α

= sec2 α = 1 + (
𝟏𝟓

𝟖
)
2

= sec2 α = 1 +
𝟐𝟐𝟓

𝟔𝟒

=sec2 α =
64+225

64
=
289

64
  (taking square root) 

=secα= −
17

8
 (-ve sign is due to 2nd quadrant ) 

Also cos𝛂= −
8

17

sin2 𝛼 =1-cos2 𝛼

sin2 𝛼 =1−(−
8

17
 )
2

sin2 𝛼 =1− 
64

289
=
289−64

169

sin2 𝛼 =
225

169
  ( square root both sides) 

Sinα=+
15

17
 (2nd quadrant) 

⟹cos2 𝛽 =1-sin2 𝛽

=cos2 𝛽 =1-(−
7

25
 )
2

=cos2 𝛽 =1− 
49

625

=cos2 𝛽 =
625−49

625

=cos2 𝛽 =
576

625
   (taking square root) 

=cos 𝛽=−
24

25
 ( Because of 3rd quadrant) 

So cos 𝛽= − 
24

25

Now sin(α+β)= sin𝛼 cos𝛽 +cos𝛼 sin𝛽 

sin(α+β)= (
15

17
) (− 

24

25
) + (−

8

17
) (−

7

25
) 

=(− 
360

425
) + (

56

425
 ) 

=
−360+56

425
=−

304

425

sin(α+β) =−
304

425

Now we find cos(α+β) 

cos(α+β)= 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 − 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽 

cos(α+β)= (−
8

17
) (− 

24

25
) − (

15

17
) (−

7

25
) 

=
192

425
+
105

425

=
192+105

425
=
292

425

cos(α+β)= 
292

425

Question#11:- Prove that:
𝒄𝒐𝒔𝟖𝟎−𝒔𝒊𝒏𝟖𝟎

𝒄𝒐𝒔𝟖𝟎+𝒔𝒊𝒏𝟖𝟎
= 𝒕𝒂𝒏𝟑𝟕𝟎

Solution:- R.H.S= 𝑡𝑎𝑛370

We put 370 = 450 − 80

⇒tan(450 − 80)

= 
𝑡𝑎𝑛450−𝑡𝑎𝑛80

1+𝑡𝑎𝑛450𝑡𝑎𝑛80
   ∴ tan45=1 

=
(1)−𝑡𝑎𝑛80

1+(1)𝑡𝑎𝑛80

=
1−𝑡𝑎𝑛80

1+𝑡𝑎𝑛80
 =  

1−
𝑠𝑖𝑛80

𝑐𝑜𝑠80

1+
𝑠𝑖𝑛80

𝑠𝑖𝑛80

=

𝑐𝑜𝑠80−𝑠𝑖𝑛80

𝑐𝑜𝑠80

𝑠𝑖𝑛80−𝑠𝑖𝑛80

𝑠𝑖𝑛80

    (cancellation) 

= 
𝑐𝑜𝑠80−𝑠𝑖𝑛80

𝑐𝑜𝑠80+𝑠𝑖𝑛80
 =R.H.S 

Question#12:-If 𝛂, and 𝛄 are the angles of a triangle ABC, show 

that 𝐜𝐨𝐭
𝜶

𝟐
+ 𝐜𝐨𝐭

𝜷

𝟐
+𝐜𝐨𝐭

𝜸

𝟐
=𝐜𝐨𝐭

𝜶

𝟐
𝐜𝐨𝐭

𝜷

𝟐
𝐜𝐨𝐭

𝜸

𝟐

  Solution:- if 𝛂,𝛃 and 𝛄 are the angles of a triangle     

⇒𝛂+𝛃 +𝛄 =180
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= 𝛂+𝛃 =180−𝛄   

Dividing B.S by 2 
α+β 

2
= 
180−γ 

2
𝛼

2
+
𝛽

2
= 90− 

𝛾

2

Apply tan on both side 

tan (
𝛼

2
+
𝛽

2
) = tan (90 − 

𝛾

2
) 

=
𝑡𝑎𝑛

𝛼

2
+𝑡𝑎𝑛

𝛽

2

1−𝑡𝑎𝑛
𝛼

2
𝑡𝑎𝑛

𝛽

2

=cot 
𝛾

2
 (put tan = 

1

𝑐𝑜𝑡
)   

= 

1

𝑐𝑜𝑡
𝛼
2

+
1

𝑐𝑜𝑡
𝛽
2

1−
1

𝑐𝑜𝑡
𝛼
2

  
1

𝑐𝑜𝑡
𝛽
2

= cot 
𝛾

2

=

𝑐𝑜𝑡
𝛽
2+𝑐𝑜𝑡

𝛼
2

𝑐𝑜𝑡
𝛼
2
𝑐𝑜𝑡

𝛽
2

𝑐𝑜𝑡
𝛼
2𝑐𝑜𝑡

𝛽
2−1

𝑐𝑜𝑡
𝛼
2
𝑐𝑜𝑡

𝛽
2

= cot 
𝛾

2
  (cancellation)  

=
𝑐𝑜𝑡

𝛽

2
+𝑐𝑜𝑡

𝛼

2

𝑐𝑜𝑡
𝛼

2
𝑐𝑜𝑡

𝛽

2
−1

= cot 
𝛾

2
  (by cross multiplication)   

= 𝑐𝑜𝑡
𝛽

2
+ 𝑐𝑜𝑡

𝛼

2
= cot 

𝛾

2
(𝑐𝑜𝑡

𝛼

2
𝑐𝑜𝑡

𝛽

2
− 1)

= 𝑐𝑜𝑡
𝛽

2
+ 𝑐𝑜𝑡

𝛼

2
= cot 

𝛾

2
𝑐𝑜𝑡

𝛼

2
𝑐𝑜𝑡

𝛽

2
− cot 

𝛾

2

= 𝑐𝑜𝑡
𝛼

2
+ 𝑐𝑜𝑡

𝛽

2
+ cot 

𝛾

2
= 𝑐𝑜𝑡

𝛼

2
𝑐𝑜𝑡

𝛽

2
cot 

𝛾

2
 (Proved) 

Question#13 If 𝛂+𝛃 +𝛄 =180,  

show that 𝑐𝑜𝑡𝛼𝑐𝑜𝑡𝛽 + 𝑐𝑜𝑡𝛽𝑐𝑜𝑡𝛾 + 𝑐𝑜𝑡𝛾𝑐𝑜𝑡𝛼 = 1 

Solution:- 

 𝛂+𝛃 =180−  apply tan on both sides 

tan(α + β )=tan(180 − γ)       

Apply formula of ‘’tan’’ 
𝑡𝑎𝑛𝛼−𝑡𝑎𝑛𝛽

1+𝑡𝑎𝑛𝛼𝑡𝑎𝑛𝛽
= 

𝑡𝑎𝑛180−𝑡𝑎𝑛𝛾

1+𝑡𝑎𝑛180𝑡𝑎𝑛𝛾
        ∴ tan180=0 

⇒ 
𝑡𝑎𝑛𝛼−𝑡𝑎𝑛𝛽

1+𝑡𝑎𝑛𝛼𝑡𝑎𝑛𝛽
= −tanγ     (put tan = 

1

𝑐𝑜𝑡
)      

=

1

𝑐𝑜𝑡𝛼
+

1

𝑐𝑜𝑡𝛽

1−
1

𝑐𝑜𝑡𝛼

1

𝑐𝑜𝑡𝛽

= −
1

𝑐𝑜𝑡𝛾
  (L.C.M) 

= 

𝐶𝑜𝑡𝛽+𝑐𝑜𝑡𝛼

𝑐𝑜𝑡𝛼𝑐𝑜𝑡𝛽

𝑐𝑜𝑡𝛼𝑐𝑜𝑡𝛽−1

𝑐𝑜𝑡𝛼𝑐𝑜𝑡𝛽

= −
1

𝑐𝑜𝑡𝛾
 (cancellation) 

= 
𝐶𝑜𝑡𝛽+𝑐𝑜𝑡𝛼

𝑐𝑜𝑡𝛼𝑐𝑜𝑡𝛽−1
= −

1

𝑐𝑜𝑡𝛾
 (cross multiplication) 

= 𝑐𝑜𝑡𝛾(𝐶𝑜𝑡𝛽 + 𝑐𝑜𝑡𝛼)= −( 𝑐𝑜𝑡𝛼𝑐𝑜𝑡𝛽 − 1) 

= 𝑐𝑜𝑡𝛾𝐶𝑜𝑡𝛽+ 𝑐𝑜𝑡𝛾𝐶𝑜𝑡𝛼=−𝑐𝑜𝑡𝛼𝑐𝑜𝑡𝛽 + 1 

= 𝑐𝑜𝑡𝛾𝐶𝑜𝑡𝛽+ 𝑐𝑜𝑡𝛾𝐶𝑜𝑡𝛼+𝑐𝑜𝑡𝛼𝑐𝑜𝑡𝛽 = 1 

OR  

𝑐𝑜𝑡𝛼𝑐𝑜𝑡𝛽 + 𝑐𝑜𝑡𝛽𝑐𝑜𝑡𝛾 + 𝑐𝑜𝑡𝛾𝑐𝑜𝑡𝛼 = 1 (Proved) 

Question#14:-Express the following in the form 

of r sin(𝛉+∅) where terminal arm of the angle lies 

in first quadrant  

i. 12sin𝛉+5cos𝛉

Solution:-

As r sin(𝛉+∅)= r[𝒔𝒊𝒏𝜽𝒄𝒐𝒔∅ + 𝒄𝒐𝒔𝜽𝒔𝒊𝒏∅]  → (𝟏) 

By comparing we have  𝒄𝒐𝒔∅ = 12 and sin∅ = 5 

As r =√𝟏𝟐𝟐 + 𝟓𝟐 

⇒ r =√𝟏𝟔𝟗 =+13 (because of 1st

quadrant)…………(2) 

Now tan∅=
𝒔𝒊𝒏∅

𝒄𝒐𝒔∅

= tan∅=
𝟓

𝟏𝟐

⇒∅=𝐭𝐚𝐧−𝟏
𝟓

𝟏𝟐
…………………(3) 

Put (2) and (3) in (1) 

⇒ r sin(𝛉+∅)=13[𝒔𝒊𝒏𝜽𝒄𝒐𝒔∅ + 𝒄𝒐𝒔𝜽𝒔𝒊𝒏∅]

Where ∅=𝐭𝐚𝐧−𝟏
𝟓

𝟏𝟐

ii. 3sin𝛉−4cos𝛉

Solution:-

As r sin(𝛉+∅)= r[𝒔𝒊𝒏𝜽𝒄𝒐𝒔∅ + 𝒄𝒐𝒔𝜽𝒔𝒊𝒏∅] → (𝟏)

By comparing we have  𝒄𝒐𝒔∅ = 3 and sin∅ = −4

As r =√𝟑𝟐 + (−𝟒)𝟐

⇒ r =√𝟐𝟓 =+5 (because of 1st

quadrant)…………(2) 

Now tan∅=
𝒔𝒊𝒏∅

𝒄𝒐𝒔∅

= tan∅=
−𝟒

𝟑

⇒∅=𝐭𝐚𝐧−𝟏
−𝟒

𝟑
…………………(3) 

Put (2) and (3) in (1) 

⇒ r sin(𝛉+∅)=5[𝒔𝒊𝒏𝜽𝒄𝒐𝒔∅ + 𝒄𝒐𝒔𝜽𝒔𝒊𝒏∅]

Where ∅=𝐭𝐚𝐧−𝟏
𝟓

𝟏𝟐

(𝐢𝐢𝐢) 𝒔𝒊𝒏𝜽 − 𝒄𝒐𝒔𝜽 

𝐬𝐨𝐥𝐮𝐭𝐢𝐨𝐧:  

𝐥𝐞𝐭 𝟏 = 𝐫𝐜𝐨𝐬 → (𝒊) 

−𝟏 = 𝐫𝐬𝐢𝐧∅ → (𝐢𝐢)

By (𝒊)𝟐 + (𝒊𝒊)𝟐

⇒ (𝟏)𝟐 + (−𝟏)𝟐 = 𝒓𝟐𝒄𝒐𝒔𝟐∅𝒓𝟐𝒔𝒊𝒏𝟐∅

⇒ 𝟏 + 𝟏 = 𝒓𝟐(𝒄𝒐𝒔𝟐∅ + 𝒔𝒊𝒏𝟐∅)

⇒ 𝒓𝟐 = 𝟐 ⇒ 𝒓 = √𝟐

𝒃𝒚
𝒊𝒊

𝒊
⇒

𝒓𝒔𝒊𝒏∅

𝒓𝒄𝒐𝒔∅
=
−𝟏

𝟏
⇒ 𝒕𝒂𝒏∅ = −𝟏

⇒ ∅ = 𝒕𝒂𝒏−𝟏(−𝟏)
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Now  

𝒔𝒊𝒏𝜽 − 𝒄𝒐𝒔𝜽 = 𝒓𝒄𝒐𝒔∅𝒔𝒊𝒏𝜽 + 𝒓𝒔𝒊𝒏∅. 𝒄𝒐𝒔𝜽 

= 𝒓(𝒔𝒊𝒏𝜽𝒄𝒐𝒔∅ + 𝒄𝒐𝒔𝜽𝒔𝒊𝒏∅)  

= 𝒓𝒔𝒊𝒏(𝜽 + ∅) 𝒘𝒉𝒆𝒓𝒆 𝒓 = √𝟐   

𝒂𝒏𝒅 ∅ = 𝒕𝒂𝒏−𝟏(−𝟏)

(𝒊𝒗)   𝟓𝒔𝒊𝒏𝜽 − 𝟒𝒄𝒐𝒔𝜽  

Solution: 

𝒍𝒆𝒕 𝟓 = 𝒓𝒄𝒐𝒔∅ → (𝒊)  

−𝟒 = 𝒓𝒔𝒊𝒏∅ → (𝒊𝒊)

𝒃𝒚 (𝒊)𝟐 + (𝒊𝒊)𝟐

⇒ (𝟓)𝟐 + (−𝟒)𝟐 = 𝒓𝟐𝒄𝒐𝒔𝟐∅ + 𝒓𝟐𝒔𝒊𝒏𝟐∅

⇒ 𝟐𝟓 + 𝟏𝟔 = 𝒓𝟐(𝒄𝒐𝒔𝟐∅ + 𝒔𝒊𝒏𝟐∅)𝒓𝟐(𝟏)

⇒ 𝒓𝟐 = 𝟒𝟏 ⇒ 𝒓 = √𝟒𝟏

𝒃𝒚
(𝒊𝒊)

(𝒊)
⇒ −

𝟒

𝟓
=
𝒓𝒔𝒊𝒏∅

𝒓𝒄𝒐𝒔∅
⇒ 𝒕𝒂𝒏∅ = −

𝟒

𝟓

𝒐𝒓     ∅ = 𝒕𝒂𝒏−𝟏 (−
𝟒

𝟓
) 

𝟓𝒔𝒊𝒏𝜽 − 𝟒𝒄𝒐𝒔𝜽 = 𝒓𝒄𝒐𝒔∅𝒔𝒊𝒏𝜽 + 𝒓𝒔𝒊𝒏∅𝒄𝒐𝒔𝜽 

= 𝒓(𝒔𝒊𝒏𝜽𝒄𝒐𝒔∅ + 𝒄𝒐𝒔𝜽𝒔𝒊𝒏∅) 

= 𝒓𝒔𝒊𝒏(𝜽 + ∅), 𝒘𝒉𝒆𝒓𝒆 𝒓 = √𝟒𝟏 

And ∅ = 𝒕𝒂𝒏−𝟏 (−
𝟒

𝟓
) 

(v) 𝒔𝒊𝒏𝜽 + 𝒄𝒐𝒔𝜽

Solution:

𝑙𝑒𝑡 1 = 𝑟𝑐𝑜𝑠∅ → (𝑖) 

1 = 𝑟𝑠𝑖𝑛∅ → (𝑖𝑖) 

𝑏𝑦 (𝑖)2 + (𝑖𝑖)2

⇒ (1)2 + (1)2 = 𝑟2𝑐𝑜𝑠2∅ + 𝑟2𝑠𝑖𝑛2∅

⇒ 1 + 1 = 𝑟2(𝑐𝑜𝑠2∅ + 𝑠𝑖𝑛2∅)𝑟2(1)

⇒ 𝑟2 = 2 ⇒ 𝑟 = √2

𝑏𝑦
(𝑖𝑖)

(𝑖)
⇒

1

1
=
𝑟𝑠𝑖𝑛∅

𝑟𝑐𝑜𝑠∅
⇒ 𝑡𝑎𝑛∅ = 1

𝑜𝑟   ∅ = 𝑡𝑎𝑛−1(1)

Now  

𝑠𝑖𝑛𝜃 + 𝑐𝑜𝑠𝜃 = 𝑟𝑐𝑜𝑠∅𝑠𝑖𝑛𝜃 + 𝑟𝑠𝑖𝑛∅𝑐𝑜𝑠𝜃 

= 𝑟(𝑠𝑖𝑛𝜃𝑐𝑜𝑠∅ + 𝑐𝑜𝑠𝜃𝑠𝑖𝑛∅) 

= 𝑟𝑠𝑖𝑛(𝜃 + ∅), 𝑤ℎ𝑒𝑟𝑒 𝑟 = √2 

And ∅ = 𝑡𝑎𝑛−1(1)

(vi) 𝟑𝒔𝒊𝒏𝜽 − 𝟓𝒄𝒐𝒔𝜽

Solution:

𝑙𝑒𝑡 3 = 𝑟𝑐𝑜𝑠∅ → (𝑖) 

−5 = 𝑟𝑠𝑖𝑛∅ → (𝑖𝑖)

𝑏𝑦 (𝑖)2 + (𝑖𝑖)2

⇒ (3)2 + (−5)2 = 𝑟2𝑐𝑜𝑠2∅ + 𝑟2𝑠𝑖𝑛2∅

⇒ 9 + 25 = 𝑟2(𝑐𝑜𝑠2∅ + 𝑠𝑖𝑛2∅)𝑟2(1)

⇒ 𝑟2 = 34 ⇒ 𝑟 = √34

𝑏𝑦
(𝑖𝑖)

(𝑖)
⇒

−5

3
=
𝑟𝑠𝑖𝑛∅

𝑟𝑐𝑜𝑠∅
⇒ 𝑡𝑎𝑛∅ = −

5

3

𝑜𝑟   ∅ = 𝑡𝑎𝑛−1 (−
5

3
) 

Now  

3𝑠𝑖𝑛𝜃 − 5𝑐𝑜𝑠𝜃 = 𝑟𝑐𝑜𝑠∅𝑠𝑖𝑛𝜃 + 𝑟𝑠𝑖𝑛∅𝑐𝑜𝑠𝜃 

= 𝑟(𝑠𝑖𝑛𝜃𝑐𝑜𝑠∅ + 𝑐𝑜𝑠𝜃𝑠𝑖𝑛∅) 

= 𝑟𝑠𝑖𝑛(𝜃 + ∅), 𝑤ℎ𝑒𝑟𝑒 𝑟 = √34 

And ∅ = 𝑡𝑎𝑛−1 (−
5

3
)

Double angle identities 
i) 𝒔𝒊𝒏𝟐𝜶 = 𝟐𝒔𝒊𝒏𝜶𝒄𝒐𝒔𝜶

we know that

𝑠𝑖𝑛(𝛼 + 𝛽) = 𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 + 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽

put 𝛽 = 𝛼   𝑤𝑒 𝑔𝑒𝑡

𝑠𝑖𝑛(𝛼 + 𝛼) = 𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛼 + 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛼 

⇒ 𝒔𝒊𝒏𝟐𝛼 = 2𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛼

ii) 𝒄𝒐𝒔𝟐𝜶 = 𝟐𝒔𝒊𝒏𝜶𝒄𝒐𝒔𝜶

we know that

𝒄𝒐𝒔(𝛼 + 𝛽) = 𝒄𝒐𝒔𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛𝛼𝒔𝒊𝒏𝛽

put 𝛽 = 𝛼   𝑤𝑒 𝑔𝑒𝑡

𝑐𝑜𝑠(𝛼 + 𝛼) = 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛼 + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛼 

⇒ 𝑐𝑜𝑠2𝛼 = cos2 𝛼 − sin2 𝛼

⇒ 𝑐𝑜𝑠2𝛼 = 𝑐𝑜𝑠2𝛼 − (1 − 𝑐𝑜𝑠2𝛼)

= 𝑐𝑜𝑠2𝛼 − 1 + 𝑐𝑜𝑠2𝛼

⇒ 𝑐𝑜𝑠2𝛼 = 2𝑐𝑜𝑠2𝛼 − 1

⇒ 𝑐𝑜𝑠2𝛼 = 2(1 − 𝑠𝑖𝑛2𝛼) − 1

= 2 − 2𝑠𝑖𝑛2𝛼 − 1

⇒ 𝑐𝑜𝑠2𝛼 = 1 − 2𝑠𝑖𝑛2𝛼

(𝒊𝒊𝒊)  𝒕𝒂𝒏𝟐𝜶 =
𝟐𝒕𝒂𝒏𝜶

𝟏−𝐭𝐚𝐧𝟐 𝜶

𝒘𝒆 𝒌𝒏𝒐𝒘 𝒕𝒉𝒂𝒕 

tan(𝛼 + 𝛽) =
𝑡𝑎𝑛𝛼 + 𝑡𝑎𝑛𝛽

1 − 𝑡𝑎𝑛𝛼𝑡𝑎𝑛𝛽

Put 𝛽 = 𝛼, 𝑤𝑒 𝑔𝑒𝑡  

⇒ tan(𝛼 + 𝛽) =
𝑡𝑎𝑛𝛼 + 𝑡𝑎𝑛𝛼

1 − 𝑡𝑎𝑛𝛼𝑡𝑎𝑛𝛼

⇒ tan(𝛼 + 𝛽) =
2𝑡𝑎𝑛𝛼

1 − tan2 𝛼

𝑯𝒂𝒍𝒇 𝒂𝒏𝒈𝒍𝒆 𝒊𝒅𝒆𝒏𝒕𝒊𝒕𝒊𝒆𝒔 

i cos
𝛼

2
= ±√

1+𝑐𝑜𝑠𝛼

2

we know that  

𝒄𝒐𝒔𝟐𝜶 = 𝟐𝒄𝒐𝒔𝟐𝜶 − 𝟏

Similarly  

𝒄𝒐𝒔𝜶 = 𝟐𝒄𝒐𝒔𝟐
𝜶

𝟐
− 𝟏   𝒊𝒏 𝒇𝒐𝒓𝒎 𝒉𝒂𝒍𝒇 𝒂𝒏𝒈𝒍𝒆

⇒ 𝟐𝒄𝒐𝒔𝟐
𝜶

𝟐
= 𝟏 + 𝒄𝒐𝒔𝜶 

⇒ 𝒄𝒐𝒔𝟐
𝜶

𝟐
=
𝟏 + 𝒄𝒐𝒔𝜶

𝟐
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cos
𝛼

2
= ±√

1+𝑐𝑜𝑠𝛼

2

ii sin
𝛼

2
= ±√

1−𝑐𝑜𝑠𝛼

2

We know that  

𝒄𝒐𝒔𝟐𝜶 = 𝟏 − 𝟐𝒔𝒊𝒏𝟐𝜶

Similarly  

𝒄𝒐𝒔𝜶 = 𝟏 − 𝟐𝒔𝒊𝒏𝟐
𝜶

𝟐
 𝒊𝒏 𝒇𝒐𝒓𝒎 𝒉𝒂𝒍𝒇 𝒂𝒏𝒈𝒍𝒆 

⇒ 𝟐𝒔𝒊𝒏𝟐
𝜶

𝟐
= 𝟏 − 𝒄𝒐𝒔𝜶 

⇒ 𝒔𝒊𝒏𝟐
𝜶

𝟐
=
𝟏 − 𝒄𝒐𝒔𝜶

𝟐

sin
𝛼

2
= ±√

1−𝑐𝑜𝑠𝛼

2

iii 𝒕𝒂𝒏 
𝜶

𝟐
= ±√

𝟏−𝒄𝒐𝒔𝜶

𝟏+𝒄𝒐𝒔𝜶

We know that 

𝒕𝒂𝒏𝜶 =
𝒔𝒊𝒏𝜶

𝒄𝒐𝒔𝜷

Similarly 

𝒕𝒂𝒏
𝜶

𝟐
=
𝒔𝒊𝒏

𝜶

𝟐

𝒄𝒐𝒔
𝜶

𝟐

  (𝒊𝒏𝒇𝒐𝒓𝒎 𝒐𝒇 𝒉𝒂𝒍𝒇 𝒂𝒏𝒈𝒍𝒆) 

⇒ 𝒕𝒂𝒏
𝜶

𝟐
= ±

√𝟏 − 𝒄𝒐𝒔𝜶
𝟐

√𝟏 + 𝒄𝒐𝒔𝜶
𝟐

⇒ 𝒕𝒂𝒏
𝜶

𝟐
= ±√

𝟏 − 𝒄𝒐𝒔𝜶

𝟏 + 𝒄𝒐𝒔𝜶

Triple angle Identities  

i 𝒔𝒊𝒏𝟑𝜶 = 𝟑𝒔𝒊𝒏𝜶 − 𝟒𝒔𝒊𝒏𝟑𝜶

𝑳.𝑯. 𝑺 = 𝑠𝑖𝑛3𝛼  

= sin (2𝛼 + 𝛼) 

= 2𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛼 + 𝑐𝑜𝑠2𝛼𝑠𝑖𝑛𝛼 

= 2𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛼 + (1 − 2 sin2 𝛼)𝑠𝑖𝑛𝛼

= 2𝑠𝑖𝑛𝛼 cos2 𝛼 + 𝑠𝑖𝑛𝛼 − 2 sin3 𝛼

= 2𝑠𝑖𝑛𝛼(1 − sin2 𝛼) + 𝑠𝑖𝑛𝛼 − 2 sin3 𝛼

= 2𝑠𝑖𝑛𝛼 − 2 sin3 𝛼 + 𝑠𝑖𝑛𝛼 − 2 sin3 𝛼

= 3𝑠𝑖𝑛𝛼 − 4 sin3 𝛼 = 𝑅.𝐻. 𝑆

Hence 𝒔𝒊𝒏𝟑𝜶 = 𝟑𝒔𝒊𝒏𝜶 − 𝟒𝒔𝒊𝒏𝟑𝜶

ii 𝒄𝒐𝒔𝟑𝛼 = 4 cos3 𝛼 − 3𝑐𝑜𝑠𝛼

L.H.S= 𝒄𝒐𝒔𝟑𝛼

= 𝒄𝒐𝒔(𝟐𝛼 + 𝛼)

= 𝒄𝒐𝒔 𝟐𝛼𝑐𝑜𝑠𝛼 − 𝑠𝑖𝑛2𝛼𝑠𝑖𝑛𝛼

(𝟐𝒄𝒐𝒔𝟐𝛼 − 1)𝑐𝑜𝑠𝛼 − 2𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛼

= 𝟐𝒄𝒐𝒔𝟑𝛼 − 𝑐𝑜𝑠𝛼 − 2 sin2 𝛼𝑐𝑜𝑠𝛼

= 𝟐𝒄𝒐𝒔𝟑𝛼 − 𝑐𝑜𝑠𝛼 − 2(1 − cos2 𝛼)𝒄𝒐𝒔𝛼

= 𝟐𝒄𝒐𝒔𝟑𝛼 − 𝑐𝑜𝑠𝛼 − 2𝑐𝑜𝑠𝛼 + 2 cos3 𝛼

= 𝟒𝒄𝒐𝒔𝟑𝛼 − 3𝑐𝑜𝑠𝛼 = 𝑅.𝐻. 𝑆

iii 𝑡𝑎𝑛3𝛼 =
3𝑡𝑎𝑛𝛼−tan3𝛼

1−3tan2 𝛼

𝐿. 𝐻. 𝑆 = 𝑡𝑎𝑛3𝛼 

= tan(2𝛼 + 𝛼) 

=
𝒕𝒂𝒏𝟐𝛼 + 𝑡𝑎𝑛𝛼

𝟏 − 𝒕𝒂𝒏𝟐𝛼𝑡𝑎𝑛𝛼

=

𝟐𝒕𝒂𝒏𝛼
𝟏 − 𝒕𝒂𝒏𝟐𝛼

+ 𝒕𝒂𝒏𝛼

𝟏 −
𝟐𝒕𝒂𝒏𝛼

𝟏 − 𝒕𝒂𝒏𝟐𝛼
. 𝒕𝒂𝒏𝛼

=

𝟐𝒕𝒂𝒏𝛼 + 𝑡𝑎𝑛𝛼 − tan3 𝛼
𝟏 − 𝒕𝒂𝒏𝟐𝛼

𝟏 − 𝒕𝒂𝒏𝟐𝛼 − 2 tan2 𝛼
𝟏 − 𝒕𝒂𝒏𝟐𝛼

=
𝟑𝒕𝒂𝒏𝛼 − tan3 𝛼

𝟏 − 𝟑𝒕𝒂𝒏𝟐𝛼
= 𝑹.𝑯. 𝑺 

Hence 

𝑡𝑎𝑛3𝛼 =
3𝑡𝑎𝑛𝛼 − tan3 𝛼

1 − 3 tan2 𝛼

Exercise 10.3 

1. Find the values of sin2α, cos2α and tan2α, when

where 0<α<
𝛑

𝟐

i. Sinα=
𝟏𝟐

𝟏𝟑

Solution : - To find all  the above values we first calculate

cosα by using 𝐬𝐢𝐧𝜶

⇒ 𝐜𝐨𝐬𝟐𝜶 = 𝟏 − 𝐬𝐢𝐧𝟐𝜶

= 𝐜𝐨𝐬𝟐𝜶 = 𝟏 − (
𝟏𝟐

𝟏𝟑
)𝟐 

= 𝐜𝐨𝐬𝟐𝜶 = 𝟏 −
𝟏𝟒𝟒

𝟏𝟔𝟗

= 𝐜𝐨𝐬𝟐𝜶 =
𝟏𝟔𝟗−𝟏𝟒𝟒

𝟏𝟔𝟗

= 𝐜𝐨𝐬𝟐𝜶 =
𝟐𝟓

𝟏𝟔𝟗
 (taking square root) 

⇒ cos 𝛂 =+
𝟓

𝟏𝟑
(+is because of first quadrant) 

Now sin2α=2sin αcos α =2(
𝟏𝟐

𝟏𝟑
) (

𝟓

𝟏𝟑
) 

sin2α =
𝟏𝟐𝟎

𝟏𝟔𝟗

⇒cos2α=𝐜𝐨𝐬𝟐 𝛂 − 𝐬𝐢𝐧𝟐 𝛂

cos2α=(
𝟓

𝟏𝟑
)
𝟐
− (

𝟏𝟐

𝟏𝟑
)
𝟐

cos2α=
𝟐𝟓

𝟏𝟔𝟗
−
𝟏𝟒𝟒

𝟏𝟔𝟗

cos2α=
𝟐𝟓−𝟏𝟒𝟒

𝟏𝟔𝟗

cos2α=
−𝟏𝟏𝟗

𝟏𝟔𝟗

⇒tan2α=
𝐬𝐢𝐧𝟐𝛂

𝐜𝐨𝐬𝟐𝛂
=

𝟏𝟐𝟎

𝟏𝟔𝟗
−𝟏𝟏𝟗

𝟏𝟔𝟗

tan2𝛂=−
𝟏𝟐𝟎

𝟏𝟏𝟗
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ii. Cosα=
𝟑

𝟓

(Same as above )

Prove the following identities 

2. Cotα-tanα =2cot2α

L .H.S = Cotα-tanα 
𝒄𝒐𝒔𝜶

𝒔𝒊𝒏𝜶
−
𝒔𝒊𝒏𝜶

𝒄𝒐𝒔𝜶

= 
𝐜𝐨𝐬𝟐 𝛂−𝐬𝐢𝐧𝟐𝛂

𝒔𝒊𝒏𝜶𝒄𝒐𝒔𝛂

= 
𝐜𝐨𝐬𝟐𝛂

𝒔𝒊𝒏𝜶𝒄𝒐𝒔𝛂
 (× and ÷ by 2) 

=
𝟐𝐜𝐨𝐬𝟐𝛂

𝟐𝒔𝒊𝒏𝜶𝒄𝒐𝒔𝛂
=
𝟐𝐜𝐨𝐬𝟐𝛂

𝒔𝒊𝒏𝟐𝛂

=2cot2α = R.H.S 

3. 
𝒔𝒊𝒏𝟐𝛂

𝟏+𝒄𝒐𝒔𝟐𝛂
= 𝒕𝒂𝒏𝛂 

L .H.S =
𝒔𝒊𝒏𝟐𝛂

𝟏+𝒄𝒐𝒔𝟐𝛂

=
𝟐𝒔𝒊𝒏𝜶𝒄𝒐𝒔𝛂

𝟏+𝟐𝐜𝐨𝐬𝟐 𝜶−𝟏

= 
𝟐𝒔𝒊𝒏𝜶𝒄𝒐𝒔𝛂

𝟐𝐜𝐨𝐬𝟐 𝜶

=
𝒔𝒊𝒏𝜶

𝐂𝐎𝐒𝛂
 = 𝒕𝒂𝒏𝛂=R.H.S 

4. 
𝟏−𝒄𝒐𝒔𝛂

𝒔𝒊𝒏𝛂
=tan

𝛂

𝟐

L.H.S=
𝟐 𝐬𝐢𝐧𝟐

𝜶

𝟐

𝟐𝒔𝒊𝒏
𝜶

𝟐
𝒄𝒐𝒔

𝜶

𝟐

 (cancellation) 

=
𝒔𝒊𝒏

𝜶

𝟐

𝒄𝒐𝒔
𝜶

𝟐

=tan 
𝜶

𝟐
  R.H.S 

5. 
𝒄𝒐𝒔𝛂−𝐬𝐢𝐧𝛂

𝒄𝒐𝒔𝛂+𝐬𝐢𝐧𝛂
= 𝒔𝒆𝒄𝟐𝛂 − 𝐭𝐚𝐧𝟐𝛂 

L.H.S=
𝒄𝒐𝒔𝛂−𝐬𝐢𝐧𝛂

𝒄𝒐𝒔𝛂+𝐬𝐢𝐧𝛂

= 
𝒄𝒐𝒔𝛂−𝐬𝐢𝐧𝛂

𝒄𝒐𝒔𝛂+𝐬𝐢𝐧𝛂
×
𝒄𝒐𝒔𝛂−𝐬𝐢𝐧𝛂

𝒄𝒐𝒔𝛂−𝐬𝐢𝐧𝛂

= 
(𝒄𝒐𝒔𝛂−𝐬𝐢𝐧𝛂)𝟐

𝐜𝐨𝐬𝟐 𝜶−𝐬𝐢𝐧𝟐𝜶

=
𝐜𝐨𝐬𝟐 𝜶+𝐬𝐢𝐧𝟐 𝜶+𝟐𝒔𝒊𝒏𝜶𝒄𝒐𝒔𝜶

𝒄𝒐𝒔𝟐𝜶
 ∴ 𝐜𝐨𝐬𝟐𝜶 + 𝐬𝐢𝐧𝟐𝜶 = 𝟏 

=
𝟏+𝒔𝒊𝒏𝟐𝜶

𝒄𝒐𝒔𝟐𝜶
= 

𝟏

𝒄𝒐𝒔𝟐𝜶
+
𝒔𝒊𝒏𝟐𝜶

𝒄𝒐𝒔𝟐𝜶

= 𝒔𝒆𝒄𝟐𝛂 − 𝐭𝐚𝐧𝟐𝛂= R.H.S 

6. √
𝟏+𝒔𝒊𝒏𝛂

𝟏−𝒔𝒊𝒏𝛂
=
𝒔𝒊𝒏

𝛂

𝟐
+𝒄𝒐𝒔

𝛂

𝟐

𝒔𝒊𝒏
𝛂

𝟐
−𝒄𝒐𝒔

𝛂

𝟐

𝑳.𝑯. 𝑺 = √
𝟏+𝒔𝒊𝒏𝛂

𝟏−𝒔𝒊𝒏𝛂

= √
𝐜𝐨𝐬𝟐

𝜶

𝟐
+𝐬𝐢𝐧𝟐

𝜶

𝟐
+𝟐𝒔𝒊𝒏

𝜶

𝟐
𝒄𝒐𝒔

𝜶

𝟐

𝐜𝐨𝐬𝟐
𝜶

𝟐
+𝐬𝐢𝐧𝟐

𝜶

𝟐
−𝟐𝒔𝒊𝒏

𝜶

𝟐
𝒄𝒐𝒔

𝜶

𝟐

  ∴𝐜𝐨𝐬𝟐
𝜶

𝟐
+ 𝐬𝐢𝐧𝟐

𝜶

𝟐
= 𝟏 

√
(𝒔𝒊𝒏

𝛂

𝟐
+𝒄𝒐𝒔

𝛂

𝟐
)
𝟐

(𝒔𝒊𝒏
𝛂

𝟐
− 𝒄𝒐𝒔

𝛂

𝟐
)
𝟐 ∴ 𝒔𝒊𝒏𝛂=𝟐𝒔𝒊𝒏

𝜶

𝟐
𝒄𝒐𝒔

𝜶

𝟐

=
𝒔𝒊𝒏

𝛂

𝟐
+𝒄𝒐𝒔

𝛂

𝟐

𝒔𝒊𝒏
𝛂

𝟐
−𝒄𝒐𝒔

𝛂

𝟐

    R.H.S 

7. 
𝒄𝒐𝒔𝒆𝒄𝜽+𝒄𝒐𝒔𝒆𝒄𝟐𝜽

𝒔𝒆𝒄𝜽
= 𝒄𝒐𝒕

𝜽

𝟐

𝑳.𝑯. 𝑺 =
𝒄𝒐𝒔𝒆𝒄𝜽+𝒄𝒐𝒔𝒆𝒄𝟐𝜽

𝒔𝒆𝒄𝜽

= 
𝟏

𝒔𝒊𝒏𝜽
+

𝟐

𝒔𝒊𝒏𝟐𝜽
𝟏

𝒄𝒐𝒔𝜽

= (
𝟏

𝒔𝒊𝒏𝜽
+

𝟐

𝒔𝒊𝒏𝟐𝜽
)cos𝜽 

= (
𝟏

𝒔𝒊𝒏𝜽
+

𝟐

𝟐𝒔𝒊𝒏𝜽𝒄𝒐𝒔𝜽
)cos𝜽 

= (
𝟏

𝒔𝒊𝒏𝜽
+

𝟏

𝒔𝒊𝒏𝜽𝒄𝒐𝒔𝜽
)cos𝜽 

= (
𝒄𝒐𝒔𝜽+𝟏

𝒔𝒊𝒏𝜽𝒄𝒐𝒔𝜽
)cos𝜽 

= 
𝒄𝒐𝒔𝜽+𝟏

𝒔𝒊𝒏𝜽

= 
𝟐 𝐜𝐨𝐬𝟐

𝜽

𝟐

𝟐𝒔𝒊𝒏
𝜽

𝟐
𝒄𝒐𝒔

𝜽

𝟐

 = 
𝒄𝒐𝒔

𝜽

𝟐

𝒔𝒊𝒏
𝜽

𝟐

= 𝒄𝒐𝒕
𝜽

𝟐
 R.H.S 

8. 1+tan𝛂 tan2𝛂 =sec2𝛂

L.H.S=1+tan𝛂 tan2𝛂

= 1+
𝒔𝒊𝒏𝛂

𝒄𝒐𝒔𝛂
 
𝒔𝒊𝒏𝟐𝛂

𝒄𝒐𝒔𝟐𝛂

=
𝒄𝒐𝒔𝟐𝛂𝐜𝐨𝐬𝛂+𝐬𝐢𝐧𝟐𝛂 𝐬𝐢𝐧𝛂

𝒄𝒐𝒔𝛂 𝐜𝐨𝐬𝟐𝛂

=
𝒄𝒐𝒔(𝟐𝛂−𝛂)

𝒄𝒐𝒔𝛂𝐜𝐨𝐬𝟐𝛂
 =

𝒄𝒐𝒔𝛂

𝒄𝒐𝒔𝛂𝐜𝐨𝐬𝟐𝛂

=
𝟏

𝐜𝐨𝐬𝟐𝛂
=sec2  R.H.S 

9. 
𝟐𝒔𝒊𝒏𝜽𝒔𝒊𝒏𝟐𝜽

𝒄𝒐𝒔𝜽+𝒄𝒐𝒔𝟑𝜽
= 𝒕𝒂𝒏𝟐𝜽𝒕𝒂𝒏𝜽 

L.H.S =
𝟐𝒔𝒊𝒏𝜽𝒔𝒊𝒏𝟐𝜽

𝒄𝒐𝒔𝜽+𝒄𝒐𝒔𝟑𝜽

=
𝟐𝒔𝒊𝒏𝜽𝒔𝒊𝒏𝟐𝜽

𝒄𝒐𝒔𝟑𝜽+𝒄𝒐𝒔𝜽
 (using formula from 10.4) 

= 
𝟐𝒔𝒊𝒏𝜽𝒔𝒊𝒏𝟐𝜽

𝟐𝒄𝒐𝒔(
𝟑𝜽+𝜽

𝟐
)𝒄𝒐𝒔(

𝟑𝜽−𝜽

𝟐
)

= 
𝟐𝒔𝒊𝒏𝜽𝒔𝒊𝒏𝟐𝜽

𝟐𝒄𝒐𝒔(
𝟒𝜽

𝟐
)𝒄𝒐𝒔(

𝟐𝜽

𝟐
)

= 
𝟐𝒔𝒊𝒏𝜽𝒔𝒊𝒏𝟐𝜽

𝟐𝒄𝒐𝒔𝟐𝜽𝒄𝒐𝒔𝜽
= 
𝒔𝒊𝒏𝟐𝜽

𝒄𝒐𝒔𝟐𝜽

𝒔𝒊𝒏𝜽

𝒄𝒐𝒔𝜽

= 𝒕𝒂𝒏𝟐𝜽𝒕𝒂𝒏𝜽= R.H.S 

10. 
𝒔𝒊𝒏𝟑𝜽

𝒔𝒊𝒏𝜽
−
𝒄𝒐𝒔𝟑𝜽

𝒄𝒐𝒔𝜽
 =2 

L.H.S=
𝒔𝒊𝒏𝟑𝜽

𝒔𝒊𝒏𝜽
−
𝒄𝒐𝒔𝟑𝜽

𝒄𝒐𝒔𝜽

= 
𝒔𝒊𝒏𝟑𝜽𝒄𝒐𝒔𝜽−𝒄𝒐𝒔𝟑𝜽𝒔𝒊𝒏𝜽

𝒔𝒊𝒏𝜽𝒄𝒐𝒔𝜽

= 
𝐬𝐢𝐧 (𝟑𝜽−𝜽)

𝒔𝒊𝒏𝜽𝒄𝒐𝒔𝜽
=
𝐬𝐢𝐧 (𝟐𝜽)

𝒔𝒊𝒏𝜽𝒄𝒐𝒔𝜽

= 
𝟐𝐬𝐢𝐧𝜽 𝒄𝒐𝒔𝜽

𝒔𝒊𝒏𝜽𝒄𝒐𝒔𝜽
    (cancellation) 

=2 R.H.S 

11. 
𝒄𝒐𝒔𝟑𝜽

𝒄𝒐𝒔𝜽
+
𝒔𝒊𝒏𝟑𝜽

𝒔𝒊𝒏𝜽
=4cos 2𝜽 

𝑳.𝑯. 𝑺=
𝒄𝒐𝒔𝟑𝜽

𝒄𝒐𝒔𝜽
+
𝒔𝒊𝒏𝟑𝜽

𝒔𝒊𝒏𝜽

= 
𝒄𝒐𝒔𝟑𝜽𝒔𝒊𝒏𝜽+𝒔𝒊𝒏𝟑𝜽𝒄𝒐𝒔𝜽

𝒄𝒐𝒔𝜽𝒔𝒊𝒏𝜽

=
𝐬𝐢𝐧 (𝟑𝜽+𝜽)

𝒄𝒐𝒔𝜽𝒔𝒊𝒏𝜽
=

𝐬𝐢𝐧𝟒𝜽

𝒄𝒐𝒔𝜽𝒔𝒊𝒏𝜽
 (× and ÷ by 2) 
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=
𝟐𝐬𝐢𝐧𝟒𝜽

𝟐𝒄𝒐𝒔𝜽𝒔𝒊𝒏𝜽

= 
𝟐𝐬𝐢𝐧𝟒𝜽

𝒔𝒊𝒏𝟐𝜽
 ∴ 𝐬𝐢𝐧𝟒𝜽 =2sin2θ𝐜𝐨𝐬𝟐𝜽 

=  
𝟐 .  𝟐𝐬𝐢𝐧𝟐𝛉𝐜𝐨𝐬𝟐𝜽 

𝒔𝒊𝒏𝟐𝜽
 (cancellation) 

= 4 𝐜𝐨𝐬𝟐𝜽 R.H.S 

12. 
𝒕𝒂𝒏

𝜽

𝟐
+𝒄𝒐𝒕

𝜽

𝟐

𝒄𝒐𝒕
𝜽

𝟐
−𝒕𝒂𝒏

𝜽

𝟐

=secθ 

𝑳.𝑯. 𝑺 =
𝒕𝒂𝒏

𝜽

𝟐
+𝒄𝒐𝒕

𝜽

𝟐

𝒄𝒐𝒕
𝜽

𝟐
−𝒕𝒂𝒏

𝜽

𝟐

𝒔𝒊𝒏
𝜽
𝟐

𝒄𝒐𝒔
𝜽
𝟐

+
𝒄𝒐𝒔

𝜽
𝟐

𝒔𝒊𝒏
𝜽
𝟐

𝒄𝒐𝒔
𝜽
𝟐

𝒔𝒊𝒏
𝜽
𝟐

−
𝒔𝒊𝒏

𝜽
𝟐

𝒄𝒐𝒔
𝜽
𝟐

= 

𝐬𝐢𝐧𝟐
𝜽
𝟐
+𝐜𝐨𝐬𝟐

𝜽
𝟐

𝒄𝒐𝒔
𝜽
𝟐
𝒔𝒊𝒏

𝜽
𝟐

 

𝐜𝐨𝐬𝟐
𝜽
𝟐
−𝐬𝐢𝐧𝟐

𝜽
𝟐

𝒄𝒐𝒔
𝜽
𝟐
𝒔𝒊𝒏

𝜽
𝟐

 

=
𝐬𝐢𝐧𝟐

𝜽

𝟐
+𝐜𝐨𝐬𝟐

𝜽

𝟐

𝐜𝐨𝐬𝟐
𝜽

𝟐
−𝐬𝐢𝐧𝟐

𝜽

𝟐

∴𝐬𝐢𝐧𝟐
𝜽

𝟐
+ 𝐜𝐨𝐬𝟐

𝜽

𝟐
= 𝟏 

=
𝟏

𝒄𝒐𝒔𝜽
=secθ 

13. 
𝒔𝒊𝒏𝟑𝜽

𝒄𝒐𝒔𝜽
+
𝒄𝒐𝒔𝟑𝜽

𝒔𝒊𝒏𝜽
=2cot2θ 

𝑳.𝑯. 𝑺=
𝒔𝒊𝒏𝟑𝜽

𝒄𝒐𝒔𝜽
+
𝒄𝒐𝒔𝟑𝜽

𝒔𝒊𝒏𝜽

= 
𝒔𝒊𝒏𝟑𝜽𝒔𝒊𝒏𝜽+𝒄𝒐𝒔𝟑𝜽𝒄𝒐𝒔𝜽

𝒄𝒐𝒔𝜽𝒔𝒊𝒏𝜽

=
𝐜𝐨𝐬 (𝟑𝜽−𝜽)

𝒄𝒐𝒔𝜽𝒔𝒊𝒏𝜽
=

𝐜𝐨𝐬𝟐𝜽

𝒄𝒐𝒔𝜽𝒔𝒊𝒏𝜽
 (× and ÷ by 2) 

=
𝟐 𝐜𝐨𝐬𝟐𝜽

𝟐𝒄𝒐𝒔𝜽𝒔𝒊𝒏𝜽

= 
𝟐𝐜𝐨𝐬𝟐𝜽

𝒔𝒊𝒏𝟐𝜽

=  
𝟐𝐜𝐨𝐬𝟐𝜽

𝒔𝒊𝒏𝟐𝜽
 (cancellation) 

= 2 𝐜𝐨𝐭𝟐𝜽 R.H.S 

14. Reduce 𝒔𝒊𝒏𝟒𝜽 to an expression involving function of 𝜽

raised to the first power.

Solution:- (𝐬𝐢𝐧𝟐 𝜽)
𝟐

=(
𝟏−𝒄𝒐𝒔𝟐𝜽

𝟐
)
𝟐

= 
𝟏−𝟐𝒄𝒐𝒔𝟐𝜽+𝐜𝐨𝐬𝟐𝟐𝜽

𝟒

= 
𝟏

𝟒
(𝟏 − 𝟐𝒄𝒐𝒔𝟐𝜽 + 𝐜𝐨𝐬𝟐𝟐𝜽) 

= 
𝟏

𝟒
(𝟏 − 𝟐𝒄𝒐𝒔𝟐𝜽 +

𝟏+𝒄𝒐𝒔𝟒𝜽

𝟐
)

= 
𝟏

𝟒
(
𝟐−𝟒𝒄𝒐𝒔𝟐𝜽+𝟏+𝒄𝒐𝒔𝟒𝜽

𝟐
)

= 
𝟏

𝟖
(𝟐 − 𝟒𝒄𝒐𝒔𝟐𝜽 + 𝟏 + 𝒄𝒐𝒔𝟒𝜽) 

= 
𝟏

𝟖
(𝟑 − 𝟒𝒄𝒐𝒔𝟐𝜽 + 𝒄𝒐𝒔𝟒𝜽)

Question No.15 

 Find the value of 𝒔𝒊𝒏𝜽  𝒂𝒏𝒅 𝒄𝒐𝒔𝜽 without using table or 

calculator 𝒘𝒉𝒆𝒓𝒆 𝜽 

(𝒊) 𝟏𝟖𝟎      (𝒊𝒊) 𝟑𝟔𝟎    (𝒊𝒊𝒊)  𝟓𝟒𝟎      (𝒊𝒗)  𝟕𝟐𝟎  

Hence prove that  

𝒄𝒐𝒔𝟑𝟔𝟎𝒄𝒐𝒔𝟕𝟐𝟎𝒄𝒐𝒔𝟏𝟎𝟖𝟎𝒄𝒐𝒔𝟏𝟒𝟒𝟎 =
𝟏

𝟏𝟔

Hint 

(

𝒍𝒆𝒕 𝜽 = 𝟏𝟖𝟎

⇒ 𝟓𝜽 = 𝟗𝟎𝟎

𝟑𝜽 + 𝟐𝜽 = 𝟗𝟎𝟎

𝟑𝜽 + 𝟐𝜽 = 𝟗𝟎𝟎

𝟑𝜽 = 𝟗𝟎𝟎 − 𝟐𝜽
𝒍𝒆𝒕 𝜽 = 𝟑𝟔𝟎

𝟓𝜽 = 𝟏𝟖𝟎𝟎     ⇒ 𝟑𝜽 + 𝟐𝜽 = 𝟏𝟖𝟎𝟎

𝒔𝒊𝒏𝟑𝜽 = 𝒔𝒊𝒏(𝟏𝟖𝟎𝟎 − 𝟐𝜽)𝒆. 𝒕. 𝒄 )
Solution: 

(𝑖)   180 

𝑙𝑒𝑡   𝜃 = 180 

⇒ 5𝜃 = 900

⇒ 2𝜃 + 3𝜃 = 900

⇒ 2𝜃 = 900 − 300

⇒ 𝑠𝑖𝑛2𝜃 = 𝑠𝑖𝑛(90 − 300)

2𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃 = 4𝑐𝑜𝑠3𝜃 − 3𝑐𝑜𝑠𝜃

2𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃 = 𝑐𝑜𝑠𝜃(4𝑐𝑜𝑠2𝜃 − 3)

2𝑠𝑖𝑛𝜃 = 4(1 − 𝑠𝑖𝑛2𝜃) 

= 4 − 4𝑠𝑖𝑛2𝜃 − 3 

2𝑠𝑖𝑛𝜃 = 1 − 4𝑠𝑖𝑛2𝜃 

⇒ 4𝑠𝑖𝑛2𝜃 + 2𝑠𝑖𝑛𝜃 − 1 = 0
Here 𝑎 = 4, 𝑏 = 2,   𝑐 = −1 

𝑠𝑖𝑛𝜃 =  
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎

𝑠𝑖𝑛𝜃 =
−2 ± √(2)2 − 4(4)(−1)

2(4)

𝑠𝑖𝑛𝜃 =
−2 ± √4 + 16

8

𝑠𝑖𝑛𝜃 =
−2 ± √20

8
=
−2 ± 2√5

8

𝑠𝑖𝑛𝜃 =
−1 ± √5

4

𝑝𝑢𝑡 𝜃 = 180  𝑠𝑜 

𝑠𝑖𝑛𝜃 =
−1 + √5

4
(∵ 180𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼 𝑞𝑢𝑎𝑑. ) 

∵   𝑐𝑜𝑠2𝜃 = (1 − 𝑠𝑖𝑛2𝜃) 

𝑐𝑜𝑠2𝜃 = 1 − (
−1 + √5

4
)

2

= 1 − (
√5 − 1

4
)

2

𝑐𝑜𝑠2𝜃 = 1 − (
5 + 1 − 2√5

16
) =

16 − 6 + 2√5

16

𝑐𝑜𝑠2𝜃 =
10 + 2√5

16

𝑐𝑜𝑠𝜃 = ±√
10 + 2√5

16

⇒ 𝑐𝑜𝑠𝜃 = ±
√10 + 2√5

4

⇒ 𝑐𝑜𝑠180 = ±
√10 + 2√5

4
 (∵ 180 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼 𝑞𝑢𝑎𝑑) 

(ii)
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𝟑𝟔𝟎 

Let 𝜃 = 360 

𝑐𝑜𝑠2𝜃 = 2𝑐𝑜𝑠2𝜃 − 1 

Put 𝜃 = 180 ⇒ 𝑐𝑜𝑠2(180) = 2𝑐𝑜𝑠2180 − 1 

⇒ 𝑐𝑜𝑠360 = 2(𝑐𝑜𝑠180) = 2𝑐𝑜𝑠2180 − 1

⇒ 𝑐𝑜𝑠360 = 2(𝑐𝑜𝑠180)2 − 1

= 2(
√10 + 2√5

4
)

2

− 1

𝑐𝑜𝑠360 = 2(
√10 + 2√5

4
)

2

− 1

𝑐𝑜𝑠360 = 2(
10 + 2√5

16
) − 1 

𝑐𝑜𝑠360 =
10 + 2√5

8
− 1 =

10 + 2√5 − 8

8

𝑐𝑜𝑠360 =
2 + 2√5

8
=
2(1 + √5)

8

⇒ 𝑐𝑜𝑠360 =
1 + √5

4

∵     𝑠𝑖𝑛2𝜃 = 1 − 𝑐𝑜𝑠2𝜃 

⇒ 𝑠𝑖𝑛2360 = 1 − 𝑐𝑜𝑠2360

= 1 − (𝑐𝑜𝑠360)2

= 1 − (𝑐𝑜𝑠360)2 

= 1 − (
1 + √5

4
)

2

= 1 −
1 + 5 + 2√5

16

𝑠𝑖𝑛2360 =
16 − 6 − 2√5

16

𝑠𝑖𝑛2360 =
10 − 2√5

16

⇒ 𝑠𝑖𝑛360 =
√10 − 2√5

4
(iii) 𝟓𝟒𝟎

Let 𝜽 = 𝟓𝟒𝟎 

𝒍𝒆𝒕 𝒄𝒐𝒔𝟓𝟒𝟎 

∵   𝒄𝒐𝒔𝟓𝟒𝟎 = 𝒄𝒐𝒔(𝟗𝟎𝟎 − 𝟓𝟒𝟎) 

𝒄𝒐𝒔𝟓𝟒𝟎 = 𝒔𝒊𝒏𝟑𝟔𝟎 =
𝟏𝟎 − 𝟐√𝟓

𝟒

𝒄𝒐𝒔𝟓𝟒𝟎 = 
√𝟏𝟎 − 𝟐√𝟓

𝟒
∵    𝒔𝒊𝒏𝟓𝟒𝟎 = 𝒔𝒊𝒏(𝟗𝟎𝟎 − 𝟓𝟒𝟎) 

= 𝒄𝒐𝒔𝟑𝟔𝟎 =
𝟏 + √𝟓

𝟒

⇒ 𝒔𝒊𝒏𝟓𝟒𝟎 = 𝟏 +
√𝟏 + √𝟓

𝟒

(iv) 𝟕𝟐𝟎

𝒍𝒆𝒕 𝜽 = 𝟕𝟐𝟎 

∵   𝒔𝒊𝒏𝟕𝟐𝟎 = 𝒔𝒊𝒏(𝟗𝟎𝟎 − 𝟏𝟖𝟎) 

= 𝒄𝒐𝒔𝟏𝟖𝟎 =
√𝟏𝟎 + 𝟐√𝟐

𝟒

⇒ 𝒔𝒊𝒏𝟕𝟐𝟎 =
𝟏𝟎 + 𝟐√𝟐

𝟒
𝒄𝒐𝒔𝟕𝟐𝟎 = 𝒄𝒐𝒔(𝟗𝟎𝟎 − 𝟏𝟖𝟎) 

= 𝒔𝒊𝒏𝟏𝟖𝟎 =
−𝟏 + √𝟓

𝟒

⇒ 𝒄𝒐𝒔𝟕𝟐𝟎 =
−𝟏 + √𝟓

𝟒
Now 

𝑳.𝑯. 𝑺 = 𝒄𝒐𝒔𝟑𝟔𝟎𝒄𝒐𝒔𝟕𝟐𝟎𝒄𝒐𝒔𝟏𝟎𝟖𝟎𝒄𝒐𝒔𝟏𝟒𝟒𝟎 

= 𝒄𝒐𝒔𝟑𝟔𝟎𝒄𝒐𝒔𝟕𝟐𝟎𝒄𝒐𝒔(𝟏𝟖𝟎𝟎 − 𝟕𝟐𝟎)𝒄𝒐𝒔(𝟏𝟖𝟎𝟎 − 𝟑𝟔𝟎) 

= 𝒄𝒐𝒔𝟑𝟔𝟎𝒄𝒐𝒔𝟕𝟐𝟎(−𝒄𝒐𝒔𝟕𝟐𝟎)(−𝒄𝒐𝒔𝟑𝟔𝟎) 

= 𝒄𝒐𝒔𝟐𝟑𝟔𝟎𝒄𝒐𝒔𝟐𝟕𝟐𝟎 

= (
𝟏+ √𝟓

𝟒
)

𝟐

(
√𝟓 − 𝟏

𝟒
)

𝟐

= (
𝟏 + 𝟓 + 𝟐√𝟓

𝟏𝟔
)(
𝟓 + 𝟏 − 𝟐√𝟓

𝟏𝟔
) 

= (
𝟔 + 𝟐√𝟓

𝟏𝟔
)(
𝟔 − 𝟐√𝟓

𝟏𝟔
) 

=
(𝟔)𝟐 − (𝟐√𝟓)

𝟐

(𝟏𝟔)𝟐

=
𝟑𝟔 − 𝟒(𝟓)

𝟏𝟔 × 𝟏𝟔
=
𝟑𝟔 − 𝟐𝟎

𝟏𝟔 × 𝟏𝟔

=
𝟏𝟔

𝟏𝟔 × 𝟏𝟔
=
𝟏

𝟏𝟔
= 𝑹.𝑯. 𝑺 

Sum, difference and products of sine and 

cosines 
We know that 

𝒔𝒊𝒏 (𝜶 + 𝜷) = 𝒔𝒊𝒏𝜶𝒄𝒐𝒔𝜷 + 𝒄𝒐𝒔𝜶𝒔𝒊𝒏𝜷 → (𝒊) 

𝒔𝒊𝒏(𝜶 − 𝜷) = 𝒔𝒊𝒏𝜶𝒄𝒐𝒔𝜷 − 𝒄𝒐𝒔𝜶𝒔𝒊𝒏𝜷 → (𝒊𝒊) 

𝒄𝒐𝒔(𝜶 + 𝜷) = 𝒄𝒐𝒔𝜶𝒄𝒐𝒔𝜷 − 𝒔𝒊𝒏𝜶𝒔𝒊𝒏𝜷 → (𝒊𝒊𝒊) 
𝒄𝒐𝒔(𝜶 − 𝜷) = 𝒄𝒐𝒔𝜶𝒄𝒐𝒔𝜷 − 𝒔𝒊𝒏𝜶𝒔𝒊𝒏𝜷 → (𝒊𝒗) 

𝒆𝒒(𝒊) + 𝒆𝒒(𝒊𝒊) ⇒ 

 𝒔𝒊𝒏 (𝜶 + 𝜷) + 𝒔𝒊𝒏 (𝜶 − 𝜷) = 𝟐𝒔𝒊𝒏𝜶𝒄𝒐𝒔𝜷 

𝒆𝒒(𝒊) − 𝒆𝒒(𝒊𝒊) ⇒  

 𝒔𝒊𝒏 (𝜶 + 𝜷) − 𝒔𝒊𝒏 (𝜶 − 𝜷) = 𝟐𝒄𝒐𝒔𝜶𝒄𝒐𝒔𝜷 
𝒃𝒚(𝒊𝒊𝒊) + (𝒊𝒗) ⇒  

𝒄𝒐𝒔(𝜶 + 𝜷) + 𝒄𝒐𝒔(𝜶 − 𝜷) = 𝟐𝒄𝒐𝒔𝜶𝒄𝒐𝒔𝜷 
𝒃𝒚(𝒊𝒊𝒊) − (𝒊𝒗) ⇒  

𝒄𝒐𝒔(𝜶 + 𝜷) − 𝒄𝒐𝒔(𝜶 − 𝜷) = −𝟐𝒔𝒊𝒏𝜶𝒔𝒊𝒏𝜷  

So we get four identities as 

𝒔𝒊𝒏 (𝜶 + 𝜷) + 𝒔𝒊𝒏 (𝜶 − 𝜷) = 𝟐𝒔𝒊𝒏𝜶𝒄𝒐𝒔𝜷 

𝒔𝒊𝒏 (𝜶 + 𝜷) − 𝒔𝒊𝒏 (𝜶 − 𝜷) = 𝟐𝒄𝒐𝒔𝜶𝒄𝒐𝒔𝜷 

𝒄𝒐𝒔(𝜶 + 𝜷) + 𝒄𝒐𝒔(𝜶 − 𝜷) = 𝟐𝒄𝒐𝒔𝜶𝒄𝒐𝒔𝜷 

𝒄𝒐𝒔(𝜶 + 𝜷) − 𝒄𝒐𝒔(𝜶 − 𝜷) = −𝟐𝒔𝒊𝒏𝜶𝒔𝒊𝒏𝜷 

Now put 𝜶+ 𝜷 = 𝒑 → (𝟏) 
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And 𝜶 − 𝜷 = 𝑸 → (𝟐) 

By (1)+(2)   ⇒ 𝟐𝜶 = 𝑷+ 𝑸 

⇒ 𝜶 =
𝑷 +𝑸

𝟐

𝒃𝒚 (𝟏) − (𝟐) ⇒ 𝟐𝜷 = 𝑷 −𝑸 ⇒ 𝜷 =
𝑷 −𝑸

𝟐
Note: 

𝒔𝒊𝒏𝑷 + 𝒔𝒊𝒏𝑸 = 𝟐𝒔𝒊𝒏
𝑷 + 𝑸

𝟐
 𝒄𝒐𝒔

𝑷 − 𝑸

𝟐

𝒔𝒊𝒏𝑷 − 𝒔𝒊𝒏𝑸 = 𝟐𝒄𝒐𝒔
𝑷 +𝑸

𝟐
 𝒔𝒊𝒏

𝑷 − 𝑸

𝟐

𝒄𝒐𝒔𝑷 + 𝒄𝒐𝒔𝑸 = 𝟐𝒄𝒐𝒔
𝑷 + 𝑸

𝟐
 𝒄𝒐𝒔

𝑷 − 𝑸

𝟐

𝒄𝒐𝒔𝑷 − 𝒄𝒐𝒔𝑸 = −𝟐𝒔𝒊𝒏
𝑷 + 𝑸

𝟐
 𝒔𝒊𝒏

𝑷 − 𝑸

𝟐

Exercise 10.4 

1. Express the following product as sum or differences:

i. 2 sin3θ cosθ

Solution:- 2sin3𝜃 cos𝜃

     ∴ using formula 

=sin(3𝜃 + 𝜃) +sin(3𝜃 − 𝜃) 

=sin4𝜃 + sin2𝜃 

ii. 2 cos5θ sin3θ

Solution:- 2 cos5θ sin3θ

∴ using formula
=sin(5𝜃 + 3𝜃) − sin(5𝜃 − 3𝜃) 

=sin8𝜃 − sin2𝜃 

iii. Sin5θ cos2θ

Solution:- Sin5θ cos2θ

=
𝟏

𝟐
[2 Sin5θ cos2θ]

∴ using formula

= 
𝟏

𝟐
[Sin(5𝜃 + 2𝜃) + sin (5𝜃 − 2θ)] 

= 
𝟏

𝟐
[Sin7θ + sin3θ] 

iv. 2 sin7θ sin2θ

Solution:- 2 sin7θ sin2θ

= −[−2 Sin5θ sin2θ]      ∴ using formula
= −[cos(7𝜃 + 2𝜃) − sin (7𝜃 − 2θ)]

= −[Sin9θ − sin5θ]

v. Cos(x+y) sin(x-y)

Solution:-
1

2
[2Cos(x + y) sin(x − y)]     

 ∴ using formula 

=
1

2
[sin(x + y + x − y) −  sin(x + y − x + y)] 

=
1

2
[sin(x + x) −  sin(y + y)] 

=
1

2
[sin(2x) −  sin(2y)] 

vi. Cos(2x+30) cos(2x-30)

Solution:-
1

2
[2Cos(2x + 30) cos(2x − 30)]           ∴ 

using formula 

=
1

2
[
Cos(2x + 30 + 2x − 30) +
 cos(2x + 30 − 2x + 30)

] 

=
1

2
[Cos(2x + 2x) +  cos(30 + 30)] 

=
1

2
[Cos(4x) +  cos(60)] 

vii. Sin 12 sin46

Solution: −
1

2
[−2sin(12) sin(46)]   

    ∴ using formula 

=−
1

2
[cos(12 + 46) − cos(12 − 46)] 

=−
1

2
[cos(58) − cos(−34)]         

    ∴ cos(-α)=cos α 

=−
1

2
[cos(58) − cos(34)]             

viii. Sin (x+45) sin(x-45)

Solution: −
1

2
[−2sin(x + 45) sin(x − 45)]   

 ∴ using formula 

= −
1

2
[
cos(x + 45 + x − 45) −
cos (x + 45 − x + 45)

] 

= −
1

2
[cos(x + x) − cos (45 + 45)] 

= −
1

2
[cos(2x) − cos (90)] 

2. Express the following product as sum or

differences: 

i. Sin5 θ + sin 3θ

Solution:- Sin5 θ +sin 3θ

=2sin(
𝟓𝜽+𝟑𝜽

𝟐
) Cos(

𝟓𝜽−𝟑𝜽

𝟐
) 

=2sin(
𝟖𝜽

𝟐
) Cos(

𝟐𝜽

𝟐
) 

=2sin(𝟒𝜽) Cos(𝜽) 

ii. Sin8θ – sin4θ

Solution:- Sin8θ – sin4θ

=2cos(
𝟖𝜽+𝟒𝜽

𝟐
) sin(

𝟖𝜽−𝟒𝜽

𝟐
) 

=2cos(
𝟏𝟐𝜽

𝟐
) sin(

𝟒𝜽

𝟐
) 

=2cos(𝟔𝜽) sin(𝟐𝜽) 

iii. Cos6θ + cos3θ

Solution:- Cos6θ + cos3θ

=2cos(
𝟔𝜽+𝟑𝜽

𝟐
) Cos(

𝟔𝜽−𝟑𝜽

𝟐
) 

=2cos(
𝟗𝜽

𝟐
) Cos(

𝟑𝜽

𝟐
) 

iv. Cos7 θ − cos θ
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Solution:- Cos7 θ − cos θ 

=−2sin(
𝟕𝜽−𝜽

𝟐
) sin(

𝟕𝜽+𝜽

𝟐
) 

=−2sin(
𝟔𝜽

𝟐
) sin(

𝟖𝜽

𝟐
) 

=−2sin(𝟑𝜽) sin(𝟒𝜽) 

v. Cos12 + cos 48

Soltion:- Cos12 + cos 48

=2cos(
𝟏𝟐+𝟒𝟖

𝟐
) cos(

𝟏𝟐−𝟒𝟖

𝟐
) 

=2cos(
𝟔𝟎

𝟐
) cos(

−𝟑𝟔

𝟐
) 

=2cos(𝟑𝟎) cos(−𝟏𝟖)      ∴ cos(-α)=cos α 

=2cos(𝟑𝟎) cos(𝟏𝟖)       

vi. Sin(x+30)+sin(x-30)

Solution:- Sin(x+30)+sin(x-30)

=2sin(
𝒙+𝟑𝟎+𝒙−𝟑𝟎

𝟐
) Cos(

𝒙+𝟑𝟎−𝒙+𝟑𝟎

𝟐
) 

=2sin(
𝒙+𝒙

𝟐
) Cos(

𝟑𝟎+𝟑𝟎

𝟐
) 

=2sin(
𝒙+𝒙

𝟐
) Cos(

𝟑𝟎+𝟑𝟎

𝟐
) 

=2sin(
𝟐𝒙

𝟐
) Cos(

𝟔𝟎

𝟐
)

=2sin(𝒙) Cos(𝟑𝟎)𝟎 

3. Prove the following identities.

i. 
𝒔𝒊𝒏𝟑𝒙−𝒔𝒊𝒏𝒙

𝒄𝒐𝒔𝒙−𝒄𝒐𝒔𝟑𝒙
= 𝒄𝒐𝒕𝟐𝒙

𝑳.𝑯. 𝑺:- 
𝒔𝒊𝒏𝟑𝒙−𝒔𝒊𝒏𝒙

𝒄𝒐𝒔𝒙−𝒄𝒐𝒔𝟑𝒙

=
2cos(

3𝑥+𝑥

2
) sin(

3𝑥−𝑥

2
)

−2sin(
𝑥+3𝑥

2
) sin(

𝑥−3𝑥

2
)

=
2cos(

4𝑥

2
) sin(

2𝑥

2
)

−2sin(
4𝑥

2
) sin(

−2𝑥

2
)

=
2cos(2𝑥) sin(𝑥)

−2sin(2𝑥) sin(−𝑥)
 ∴ sin(-α)=−sin α 

=
2cos(2𝑥) sin(𝑥)

2sin(2𝑥) sin(𝑥)

=
cos2x

sin2𝑥 

= 𝒄𝒐𝒕𝟐𝒙    R.H.S 

ii. 
𝒔𝒊𝒏𝟖𝒙+𝒔𝒊𝒏𝟐𝒙

𝒄𝒐𝒔𝟖𝒙+𝒄𝒐𝒔𝟐𝒙
= 𝒕𝒂𝒏𝟓𝒙 

L.H.S = 
2sin(

8𝑥+2𝑥

2
) Cos(

8𝑥−2𝑥

2
)

2cos(
8𝑥+2𝑥

2
) cos(

8𝑥−2𝑥

2
)

= 
2sin(

10𝑥

2
) Cos(

6𝑥

2
)

2cos(
10𝑥

2
) cos(

6𝑥

2
)

=
2sin(5𝑥) Cos(3𝑥)

2cos(5𝑥) cos(3𝑥)
  (cancellation) 

=
sin5x

cos5x 

= 𝒕𝒂𝒏𝟓𝒙 R.H.S 

iii. 
𝒔𝒊𝒏𝜶−𝒔𝒊𝒏𝜷

𝒔𝒊𝒏𝜶+𝒔𝒊𝒏𝜷
= 𝒕𝒂𝒏

𝜶−𝜷

𝟐
𝒄𝒐𝒕

𝜶+𝜷

𝟐

Solution:- 
𝒔𝒊𝒏𝜶−𝒔𝒊𝒏𝜷

𝒔𝒊𝒏𝜶+𝒔𝒊𝒏𝜷

=
2cos(

𝛼+𝛽

2
) sin(

𝛼−𝛽

2
)

2sin(
𝛼+𝛽

2
)Cos(

𝛼−𝛽

2
)

=
cos(

𝛼+𝛽

2
) sin(

𝛼−𝛽

2
)

sin(
𝛼+𝛽

2
)Cos(

𝛼−𝛽

2
)

= 
cos(

𝛼+𝛽

2
)

sin(
𝛼+𝛽

2
)

sin(
𝛼−𝛽

2
)

Cos(
𝛼−𝛽

2
)

= 𝒕𝒂𝒏
𝜶−𝜷

𝟐
𝒄𝒐𝒕

𝜶+𝜷

𝟐
 =R.H.S 

4. Prove that:

i. Cos20 + cos100 + cos140 = 0

L.H.S= Cos20 + cos100 + cos140  (re-arranging)

= Cos140 + cos100 + cos20

= 𝑐𝑜𝑠140 +2cos(
100+20

2
) cos(

100−20

2
) 

= 𝑐𝑜𝑠140 +2cos(
120

2
) cos(

80

2
) 

= 𝑐𝑜𝑠140 +2cos(60) cos(40) 

= 𝑐𝑜𝑠140 +2(
1

2
) cos(40)

= 𝑐𝑜𝑠140 + cos 40 

=2cos(
140+40

2
) cos(

140−40

2
)

=2cos(
180

2
) cos(

120

2
)

=2cos(90) cos(60) 

=2 (0) cos60 

=0 =R.H.S 

ii. Sin (
𝝅

𝟒
− 𝜽)sin(

𝝅

𝟒
+ 𝜽) =

𝟏

𝟐
𝐜𝐨𝐬𝟐𝜽 

Solution:- Sin (
𝝅

𝟒
− 𝜽)sin(

𝝅

𝟒
+ 𝜽)

=(sin
𝝅

𝟒
𝒄𝒐𝒔𝜽 − 𝒄𝒐𝒔

𝝅

𝟒
𝒔𝒊𝒏𝜽) (sin

𝝅

𝟒
𝒄𝒐𝒔𝜽 + 𝒄𝒐𝒔

𝝅

𝟒
𝒔𝒊𝒏𝜽) 

=((
1

√2
) 𝒄𝒐𝒔𝜽 − (

1

√2
) 𝒔𝒊𝒏𝜽) ((

1

√2
) 𝒄𝒐𝒔𝜽 + (

1

√2
) 𝒔𝒊𝒏𝜽) 

= (
1

√2
𝑐𝑜𝑠𝜃)

𝟐
− (

1

√2
𝑠𝑖𝑛𝜃)

𝟐

= (
1

√2
𝑐𝑜𝑠𝜃)

𝟐
− (

1

√2
𝑠𝑖𝑛𝜃)

𝟐

= 
𝟏

𝟐
(𝐜𝐨𝐬𝟐 𝜽 − 𝐬𝐢𝐧𝟐 𝜽)

= 
𝟏

𝟐
𝐜𝐨𝐬𝟐𝜽

iii. 
𝒔𝒊𝒏𝜽+𝒔𝒊𝒏𝟑𝜽+𝒄𝒐𝒔𝟓𝜽+𝒔𝒊𝒏𝟕𝜽

𝒄𝒐𝒔𝜽+𝒄𝒐𝒔𝟑𝜽+𝒄𝒐𝒔𝟓𝜽+𝒄𝒐𝒔𝟕𝜽
= 𝒕𝒂𝒏𝟒𝜽 

𝑳.𝑯. 𝑺 =
𝒔𝒊𝒏𝜽+ 𝒔𝒊𝒏𝟑𝜽+𝒄𝒐𝒔𝟓𝜽+𝒔𝒊𝒏𝟕𝜽
𝒄𝒐𝒔𝜽+ 𝒄𝒐𝒔𝟑𝜽+𝒄𝒐𝒔𝟓𝜽+𝒄𝒐𝒔𝟕𝜽

=
[𝟐𝒔𝒊𝒏

𝜽 + 𝟑𝜽
𝟐

𝒄𝒐𝒔
𝜽 − 𝟑𝟎
𝟐

] + [𝟐𝒔𝒊𝒏
𝟓𝜽 + 𝟕𝟎
𝟐

 𝒄𝒐𝒔
𝟓𝜽 − 𝟕𝜽 

𝟐
 ]

[𝟐𝒄𝒐𝒔
𝜽 + 𝟑𝜽
𝟐

𝒄𝒐𝒔
𝜽 − 𝟑𝟎
𝟐

] + [𝟐𝒄𝒐𝒔
𝟓𝜽 + 𝟕𝟎
𝟐

 𝒄𝒐𝒔
𝟓𝜽 − 𝟕𝜽 

𝟐
]
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=
[𝟐𝒔𝒊𝒏

𝟒𝜽
𝟐
𝒄𝒐𝒔 (−

𝟐𝜽
𝟐
)] + [𝟐𝒔𝒊𝒏

𝟏𝟐𝜽
𝟐
𝒄𝒐𝒔 (−

𝟐𝜽
𝟐
)]

[𝟐𝒄𝒐𝒔
𝟒𝜽
𝟐
𝒄𝒐𝒔 (−

𝟐𝜽
𝟐
)] + [𝟐𝒄𝒐𝒔

𝟏𝟐𝜽
𝟐
𝒄𝒐𝒔

−𝟐𝜽
𝟐 ]

=
𝟐𝒔𝒊𝒏𝟐𝜽𝒄𝒐𝒔(−𝜽)_𝟐𝒔𝒊𝒏𝟔𝜽𝒄𝒐𝒔(−𝜽)

𝟐𝒄𝒐𝒔𝟐𝜽𝒄𝒐𝒔(−𝜽) + 𝟐𝒄𝒐𝒔𝟔𝜽𝒄𝒐𝒔(−𝜽)

=
𝟐𝒔𝒊𝒏𝟐𝜽𝒄𝒐𝒔𝜽 + 𝟐𝒔𝒊𝒏𝟔𝜽𝒄𝒐𝒔(−𝜽)

𝟐𝒄𝒐𝒔𝟐𝜽𝒄𝒐𝒔(−𝜽) + 𝟐𝒄𝒐𝒔𝟔𝜽𝒄𝒐𝒔(−𝜽)

=
𝟐𝒄𝒐𝒔(𝒔𝒊𝒏𝟐𝜽 + 𝒔𝒊𝒏𝜽)

𝟐𝒄𝒐𝒔𝜽(𝒄𝒐𝒔𝟐𝜽 + 𝒄𝒐𝒔𝟔𝟎)

=
𝒔𝒊𝒏𝟐𝜽 + 𝒔𝒊𝒏𝟔𝜽

𝒄𝒐𝒔𝟐𝜽 + 𝒄𝒐𝒔𝟔𝜽

=
𝟐𝒔𝒊𝒏

𝟐𝜽 + 𝟔𝜽
𝟐

𝒄𝒐𝒔
𝟐𝜽 − 𝟔𝜽
𝟐

𝟐𝒄𝒐𝒔
𝟐𝜽 + 𝟔𝜽
𝟐

𝒄𝒐𝒔
𝟐𝜽 − 𝟔𝜽
𝟐

=
𝟐𝒔𝒊𝒏 (

𝟖𝜽
𝟐
) 𝒄𝒐𝒔 (−

𝟒𝜽
𝟐
)

𝟐𝒄𝒐𝒔 (
𝟖𝜽
𝟐
) 𝒄𝒐𝒔 (−

𝟒𝜽
𝟐
)

=
𝒔𝒊𝒏𝟒𝜽

𝒄𝒐𝒔𝟒𝜽
= 𝒕𝒂𝒏𝟒𝜽 = 𝑹.𝑯. 𝑺 

Hence proved. 

5. Prove that:

i. 𝑪𝒐𝒔𝟐𝟎𝟎 𝒄𝒐𝒔𝟒𝟎𝟎 𝒄𝒐𝒔𝟔𝟎𝟎 𝒄𝒐𝒔𝟖𝟎𝟎 =
𝟏

𝟏𝟔

Solution: 

𝐿. 𝐻. 𝑆 = 𝐶𝑜𝑠200 𝑐𝑜𝑠400 𝑐𝑜𝑠600 𝑐𝑜𝑠800 

= 𝑐𝑜𝑠200𝑐𝑜𝑠400  (
1

2
) 𝑐𝑜𝑠800 

=
1

2
(𝑐𝑜𝑠200𝑐𝑜𝑠400)𝑐𝑜𝑠800 

=
1

4
(2𝑐𝑜𝑠200𝑐𝑜𝑠400)𝑐𝑜𝑠800 

=
1

4
[𝑐𝑜𝑠(200 + 400) + 𝑐𝑜(200 − 400)]𝑐𝑜𝑠800 

=
1

4
[𝑐𝑜𝑠600 + 𝑐𝑜𝑠(−20)0]𝑐𝑜𝑠800 

=
1

4
[
1

2
+ 𝑐𝑜𝑠200] 𝑐𝑜𝑠800

=
1

8
𝑐𝑜𝑠800 +

1

4
𝑐𝑜𝑠200𝑐𝑜𝑠800 

=
1

8
𝑐𝑜𝑠800 +

1

8
(2𝑐𝑜𝑠200𝑐𝑜𝑠800) 

=
1

8
𝑐𝑜𝑠800 +

1

8
[𝑐𝑜𝑠(200 + 800) + 𝑐𝑜𝑠(200 − 800)] 

=
1

8
𝑐𝑜𝑠800 +

1

8
[𝑐𝑜𝑠1000 + 𝑐𝑜𝑠600] 

=
1

8
𝑐𝑜𝑠800 +

1

8
𝑐𝑜𝑠1000 +

1

8
(
1

2
) 

=
1

8
𝑐𝑜𝑠800 +

1

8
𝑐𝑜𝑠(1800 − 800) +

1

16

=
1

8
𝑐𝑜𝑠800 −

1

8
𝑐𝑜𝑠800 +

1

16

=
1

16
𝑅.𝐻. 𝑆 ∵    𝑐𝑜𝑠(1800 − 𝜃) = −𝑐𝑜𝑠𝜃 

Hence proved. 

ii. sin
𝛑

𝟗
sin

𝟐𝛑

𝟗
sin

𝛑

𝟑
sin

𝟒𝛑

𝟗
=

𝟑

𝟏𝟔

solution: 

𝐿. 𝐻. 𝑆 = sin
π

9
 sin

2π

9
 sin

π

3
 sin

4π

9

= 𝑠𝑖𝑛200𝑠𝑖𝑛400𝑠𝑖𝑛600𝑠𝑖𝑛800 

= 𝑠𝑖𝑛200𝑠𝑖𝑛400 (
√3

2
) 𝑠𝑖𝑛800 

=
√3

2
(𝑠𝑖𝑛200𝑠𝑖𝑛400)𝑠𝑖𝑛800 

= −
√3

2
[𝑐𝑜𝑠(200 + 400) − 𝑐𝑜𝑠(200 − 400)]𝑠𝑖𝑛800 

= −
√3

4
(𝑐𝑜𝑠600 − 𝑐𝑜𝑠(−200)𝑠𝑖𝑛800 

= −
√3

4
(
1

2
− 𝑐𝑜𝑠200) 𝑠𝑖𝑛800

= (−
√3

8
+
√3

4
𝑐𝑜𝑠200) 𝑠𝑖𝑛800 

= −
√3

8
𝑠𝑖𝑛800 +

√3

4
𝑐𝑜𝑠200𝑠𝑖𝑛800 

= −
√3

8
𝑠𝑖𝑛800 +

√3

8
(2𝑐𝑜𝑠200𝑠𝑖𝑛800) 

= −
√3

8
𝑠𝑖𝑛800 +

√3

8
(𝑠𝑖𝑛(200 + 800) − 𝑠𝑖𝑛(200 − 800)) 

= −
√3

8
𝑠𝑖𝑛800 +

√3

8
(𝑠𝑖𝑛1000 − 𝑠𝑖𝑛(−600)) 

= −
√3

8
𝑠𝑖𝑛1800 +

√3

8
(𝑠𝑖𝑛1000 + 𝑠𝑖𝑛600) 

= −
√3

8
𝑠𝑖𝑛800 +

√3

8
𝑠𝑖𝑛1000 +

√3

8
𝑠𝑖𝑛600 

= −
√3

8
𝑠𝑖𝑛800 +

√3

8
𝑠𝑖𝑛(1800 − 800) +

√3

8
(
√3

2
) 

= −
√3

8
𝑠𝑖𝑛800 +

√3

8
𝑠𝑖𝑛800 +

3

16

=
3

16
= 𝑅.𝐻. 𝑆 

iii. 𝒔𝒊𝒏𝟏𝟎𝟎 𝒔𝒊𝒏𝟑𝟎𝟎 𝒔𝒊𝒏𝟓𝟎𝟎 𝒔𝒊𝒏𝟕𝟎𝟎 =
𝟏

𝟏𝟔

solution: 

𝐿. 𝐻. 𝑆 = 𝑠𝑖𝑛100 𝑠𝑖𝑛300 𝑠𝑖𝑛500 𝑠𝑖𝑛700 

= 𝑠𝑖𝑛100 (
1

2
) 𝑠𝑖𝑛500𝑠𝑖𝑛700 

=
1

2
(𝑠𝑖𝑛100𝑠𝑖𝑛500)𝑠𝑖𝑛700 

= −
1

4
(−2𝑠𝑖𝑛100𝑠𝑖𝑛500)𝑠𝑖𝑛700 

= −
1

4
(𝑐𝑜𝑠(100 + 500) − 𝑐𝑜𝑠(100 − 500))𝑠𝑖𝑛700 

= −
1

4
(𝑐𝑜𝑠600 − 𝑐𝑜𝑠(−400))𝑠𝑖𝑛700 

= −
1

4
(
1

2
− 𝑐𝑜𝑠400) 𝑠𝑖𝑛700

= (−
1

8
+
1

4
𝑐𝑜𝑠400) 𝑠𝑖𝑛700 

= −
1

8
𝑠𝑖𝑛700 +

1

4
𝑐𝑜𝑠400𝑠𝑖𝑛700 

= −
1

8
𝑠𝑖𝑛700 +

1

8
(2𝑐𝑜𝑠400𝑠𝑖𝑛700) 

= −
1

8
𝑠𝑖𝑛700 +

1

8
(𝑠𝑖𝑛(400 + 700) − 𝑠𝑖𝑛(400 − 700) 
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= −
1

8
𝑠𝑖𝑛700 +

1

8
(𝑠𝑖𝑛1100 − 𝑠𝑖𝑛(−300)) 

= −
1

8
𝑠𝑖𝑛700 +

1

8
𝑠𝑖𝑛1100 +

1

8
𝑠𝑖𝑛300 

= −
1

8
𝑠𝑖𝑛700 +

1

8
𝑠𝑖𝑛(1800 − 700) +

1

8
𝑠𝑖𝑛300 

= −
1

8
𝑠𝑖𝑛700 +

1

8
𝑠𝑖𝑛700 +

1

8
(
1

2
) 

=
1

16
= 𝑅.𝐻. 𝑆 

ea
sy

no
tes

.pk

http://www.notespk.com/



