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2.7 Integration methods/ powers of trigonometric 

function 𝐬𝐢𝐧 𝜽 & 𝐜𝐨𝐬 𝜽 

of integrationformulas Some  

1.∫ 𝒙𝒏𝒅𝒙 =
𝒙𝒏+𝟏

𝒏+𝟏
+ 𝒄  

2. ∫ 𝒖(𝒙)𝒏𝒅𝒙 =
𝒖(𝒙)𝒏+𝟏

𝒏+𝟏
+ 𝒄 

3. ∫
𝒅𝒖

𝒖
𝒅𝒙 = 𝒍𝒏 |𝒖| + 𝒄  

  4. ∫ 𝒆𝒖𝒅𝒖 = 𝒆𝒖 + 𝒄   

5. ∫ 𝒂𝒖𝒅𝒖 =
𝟏

𝒍𝒏 𝒂
𝒂𝒖 + 𝒄 

6.∫
𝒅𝒖

√𝟏−𝒖𝟐
= { }

−𝐜𝐨𝐬−𝟏(𝒖)+𝒄

𝐬𝐢𝐧−𝟏(𝒖)+𝒄
 

7. ∫
𝒅𝒖

𝟏+𝒖𝟐
= { }

−𝐜𝐨𝐭−𝟏(𝒖)+𝒄

𝐭𝐚𝐧−𝟏(𝒖)+𝒄
 

8. ∫
𝒅𝒖

𝒖√𝒖𝟐−𝟏
= { }

−𝐜𝐜𝐬𝐜−𝟏(𝒖)+𝒄

𝐬𝐞𝐜−𝟏(𝒖)+𝒄
 

powers of trigonometric function 𝐬𝐢𝐧 𝜽 & 𝐜𝐨𝐬 𝜽. 

𝐬𝐢𝐧 𝜽 & 𝐜𝐨𝐬 𝜽)  ( of powersodd If ///First  

→ 𝐮𝐬𝐢𝐧𝐠 𝐫𝐞𝐥𝐚𝐭𝐢𝐨𝐧(𝐬𝐢𝐧𝟐𝒙 = 𝟏 − 𝒄𝒐𝒔 𝒙𝟐
  

)𝒐𝒓 (𝒄𝒐𝒔𝟐 𝒙 = 𝟏 −  𝒔𝒊𝒏𝟐𝒙)  
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Example 1: Find ∫ 𝒄𝒐𝒔𝟓𝟓𝒙 𝒅𝒙 .  

Solution/ / 

= ∫(𝒄𝒐𝒔𝟐𝟓𝒙)𝟐 𝒄𝒐𝒔𝟓𝒙𝒅𝒙 = ∫( 𝟏 −  𝒔𝒊𝒏𝟐𝟓𝒙)𝟐 𝒄𝒐𝒔𝟓𝒙 𝒅𝒙 

=∫(𝟏 −  𝟐𝒔𝒊𝒏𝟐𝟓𝒙 +  𝒔𝒊𝒏𝟒𝟓𝒙) 𝒄𝒐𝒔𝟓𝒙 𝒅𝒙 

=∫(𝑐𝑜𝑠 5𝑥 𝑑𝑥 − 2 ∫ 𝑠𝑖𝑛25𝑥. 𝑐𝑜𝑠 5𝑥 𝑑𝑥 + ∫ 𝑠𝑖𝑛45𝑥 𝑐𝑜𝑠5𝑥 𝑑𝑥) 

=
𝒔𝒊𝒏 𝟓𝒙

𝟓
−

𝟐

𝟓∗𝟑
𝒔𝒊𝒏𝟑𝟓𝒙 +

𝒔𝒊𝒏𝟓𝟓𝒙

𝟐𝟓
+ 𝒄 

 Example 2: Find ∫ 𝒔𝒊𝒏𝟓𝒙 . 𝒄𝒐𝒔𝟐𝒙 𝒅𝒙. 

Solution // 

= ∫(𝑠𝑖𝑛2𝑥)2 𝑠𝑖𝑛 𝑥  𝑐𝑜𝑠2𝑥 𝑑𝑥

= ∫( 1 − 𝑐𝑜𝑠2𝑥)2 𝑠𝑖𝑛 𝑥  𝑐𝑜𝑠2𝑥 𝑑𝑥 

=∫(𝟏 −  𝟐𝒄𝒐𝒔𝟐𝒙 +  𝒄𝒐𝒔𝟒𝒙) 𝒔𝒊𝒏 𝒙  𝒄𝒐𝒔𝟐𝒙 𝒅𝒙 

=∫(𝑠𝑖𝑛 𝑥 𝑐𝑜𝑠2𝑥 𝑑𝑥 − 2 ∫ 𝑐𝑜𝑠4𝑥 𝑠𝑖𝑛 𝑥 𝑑𝑥 + ∫ 𝑐𝑜𝑠6𝑥  𝑠𝑖𝑛𝑥 𝑑𝑥) 

=
−𝒄𝒐𝒔𝟑𝒙

𝟑
+

𝟐

𝟓
𝒄𝒐𝒔𝟓𝒙 −

𝒄𝒐𝒔𝟕𝒙

𝟕
+ 𝒄 

Exercises:    1. ∫ 𝒔𝒊𝒏𝟑𝒙  𝒅𝒙            2. ∫ 𝒔𝒊𝒏𝟑𝒙  𝒄𝒐𝒔𝟐𝒙 𝒅𝒙 
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𝐬𝐢𝐧 𝜽 & 𝐜𝐨𝐬 𝜽)( If even powers of /// Second 

→ 𝐮𝐬𝐢𝐧𝐠 𝐫𝐞𝐥𝐚𝐭𝐢𝐨𝐧(𝐬𝐢𝐧𝟐𝒙 =
𝟏

𝟐
(𝟏 − 𝒄𝒐𝒔 𝟐𝒙)    𝒐𝒓 (𝒄𝒐𝒔𝟐 𝒙 =

𝟏

𝟐
(𝟏 +  𝒄𝒐𝒔 𝟐𝒙)  

Example: Find∫ 𝒄𝒐𝒔𝟐𝟐𝒙 𝒅𝒙 .  

Solution// 

=∫
𝟏

𝟐
(𝟏 +  𝒄𝒐𝒔 𝟒𝒙)𝒅𝒙 =

𝒙

𝟐
+

𝒔𝒊𝒏 𝟒𝒙

𝟖
+ 𝒄 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 ∶  𝐅𝐢𝐧𝐝 ∫ 𝒔𝒊𝒏𝟒𝟑𝒙  𝒅𝒙  

Solution // 

∫(𝒔𝒊𝒏𝟐𝟑𝒙)𝟐  𝒅𝒙 = ∫[
𝟏

𝟐
(𝟏 − 𝒄𝒐𝒔 𝟔𝒙)]𝟐  𝒅𝒙 

=
𝟏

𝟒
∫(𝟏 −  𝟐𝒄𝒐𝒔 𝟔𝒙 +  𝒄𝒐𝒔𝟐 𝟔𝒙) 𝒅𝒙 

=
𝟏

𝟒
(𝒙 − 

𝟏

𝟑
𝒔𝒊𝒏 𝟔𝒙 + ∫

𝟏

𝟐
(𝟏 +  𝒄𝒐𝒔 𝟏𝟐𝒙)𝒅𝒙) 

𝟏

𝟒
𝒙 −

𝟏

𝟏𝟐
𝒔𝒊𝒏 𝟔𝒙 +

𝟏

𝟖
𝒙 +

𝟏

𝟒

𝟏

𝟐

𝟏

𝟏𝟐
𝒔𝒊𝒏 𝟏𝟐𝒙 + 𝒄 

𝟏

𝟒
𝒙 −

𝟏

𝟏𝟐
𝒔𝒊𝒏 𝟔𝒙 +

𝟏

𝟖
𝒙 +

𝟏

𝟗𝟔
𝒔𝒊𝒏 𝟏𝟐𝒙 + 𝒄 = 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 ∶  𝐅𝐢𝐧𝐝 ∫ 𝒔𝒊𝒏𝟐𝒙 𝒄𝒐𝒔𝟐𝒙  𝒅𝒙  

Solution // 

∫
𝟏

𝟐
(𝟏 − 𝐜𝐨𝐬 𝟐𝒙) 

𝟏

𝟐
(𝟏 + 𝐜𝐨𝐬 𝟐𝒙)𝒅𝒙 = 

∫
𝟏

𝟒
[(𝟏 + 𝐜𝐨𝐬 𝟐𝒙 − 𝐜𝐨𝐬 𝟐𝒙 − 𝒄𝒐𝒔𝟐𝟐𝒙]𝒅𝒙 = 
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∫
1

4
[(1 − 𝒄𝒐𝒔𝟐𝟐𝒙]𝒅𝒙 = ∫

1

4
[(1 −

𝟏

𝟐
(𝟏 + 𝒄𝒐𝒔 𝟒𝒙]𝒅𝒙= 

1

4
[(𝑥 −

𝒙

𝟐
−

𝟏

𝟖
𝒔𝒊𝒏 𝟒𝒙] + 𝒄 =

𝒙

𝟖
−

𝟏

𝟑𝟐
𝒔𝒊𝒏 𝟒𝒙 + 𝒄= 

 

 Exercise: ∫ 𝒔𝒊𝒏𝟒𝒙  𝒅𝒙 

 with 𝐬𝐢𝐧 𝜽 & 𝐜𝐨𝐬 𝜽multiplication of If /// Third

different angles  

→ 𝐮𝐬𝐢𝐧𝐠 𝐫𝐞𝐥𝐚𝐭𝐢𝐨𝐧𝐬   

1-sin 𝑚𝑥 sin 𝑛𝑥 =
1

2
[cos(𝑚 − 𝑛)𝑥 − cos(𝑚 + 𝑛)𝑥] 

2-sin 𝑚𝑥 cos 𝑛𝑥 =
1

2
[sin(𝑚 − 𝑛)𝑥 + sin(𝑚 + 𝑛)𝑥] 

3-cos 𝑚𝑥 cos 𝑛𝑥 =
1

2
[cos(𝑚 − 𝑛)𝑥 + cos(𝑚 + 𝑛)𝑥] 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 ∶  𝐅𝐢𝐧𝐝 ∫ 𝒔𝒊𝒏 𝟑𝒙  𝒄𝒐𝒔 𝟓𝒙  𝒅𝒙  

Solution / 

 dx =
1

2
∫[𝑠𝑖𝑛(3 − 5)𝑥 + 𝑠𝑖𝑛(3 + 5)𝑥] 

1

2
∫[𝑠𝑖𝑛(−2)𝑥 + 𝑠𝑖𝑛(8)𝑥]𝑑𝑥 =

1

4
cos 2𝑥 −

1

16
cos 8𝑥 + 𝑐= 

Exercise: ∫ 𝒄𝒐𝒔 𝟑𝒙. 𝒄𝒐𝒔 𝟒𝒙
𝝅

𝟎
 𝒅𝒙 


