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-: 8. Integration methods/trigonometric substation 

Formulas  

(

𝒂𝟐 + 𝒖𝟐

𝒐𝒓

√𝒂𝟐 + 𝒖𝟐
)          (

𝒂𝟐 − 𝒖𝟐

𝒐𝒓

√𝒂𝟐 − 𝒖𝟐
)           (

𝒖𝟐 − 𝒂𝟐

𝒐𝒓

√𝒖𝟐 − 𝒂𝟐
) 

           tan 𝜃                          sin 𝜃                            sec 𝜃      

solution Steps of 

1. Assume  𝑢 = 𝑎 sin 𝜃    𝑜𝑟 𝑢 = 𝑎 tan 𝜃     𝑜𝑟 𝑢 =

𝑎 sec 𝜃 

2. We derive the two parties 

3. After that we replace the assumed and derived function 

in the original function 

Example 1: Find∫
𝟏

𝟑𝟐+𝒙𝟐 𝒅𝒙 .  

Solution // 

1. 𝒖 = 𝒂 𝒕𝒂𝒏 𝜽 → 𝒙 = 𝟑 𝒕𝒂𝒏 𝜽 → 𝜽 = 𝐭𝐚𝐧−𝟏 𝒙

𝟑
 

2.𝒅𝒙 = 𝟑 𝐬𝐞𝐜𝟐 𝜽 𝒅𝜽 
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3. =∫
𝟏

𝟑𝟐+(𝟑 𝒕𝒂𝒏 𝜽)𝟐 𝟑 𝒔𝒆𝒄𝟐 𝜽 𝒅𝜽 =

∫
𝟏

𝟗(𝟏+𝒕𝒂𝒏𝟐 𝜽)
𝟑 𝒔𝒆𝒄𝟐 𝜽 𝒅𝜽 

=∫
𝒔𝒆𝒄𝟐 𝜽

𝟑 𝒔𝒆𝒄𝟐 𝜽
𝒅𝜽 =

𝟏

𝟑
𝜽 + 𝒄 =

𝟏

𝟑
𝒕𝒂𝒏−𝟏 𝒙

𝟑
+ 𝒄 

 Example 2: Find ∫
𝒙𝟐

√𝟗−𝒙𝟐
 𝒅𝒙. 

Solution // 

1. 𝒖 = 𝒂 𝒔𝒊𝒏 𝜽 → 𝒙 = 𝟑 𝒔𝒊𝒏 𝜽 → 𝜽 = 𝐬𝐢𝐧−𝟏 𝒙

𝟑
 

               2.𝒅𝒙 = 𝟑 𝐜𝐨𝐬 𝜽 𝒅𝜽         

3. =∫
(𝟑 𝐬𝐢𝐧 𝜽)𝟐 𝟑 𝐜𝐨𝐬 𝜽

√𝟗−(𝟑 𝐬𝐢𝐧 𝜽)𝟐
𝒅𝜽  = ∫

(𝟑 𝒔𝒊𝒏 𝜽)𝟐 𝟑 𝒄𝒐𝒔 𝜽

√𝟗(𝟏−𝒔𝒊𝒏𝟐 𝜽)

𝒅𝜽 =

𝟐𝟕 𝒔𝒊𝒏𝟐 𝜽  𝒄𝒐𝒔𝜽

𝟑√𝟏−𝒔𝒊𝒏𝟐 𝜽
= 𝟗 ∫ 𝒔𝒊𝒏𝟐 𝜽  𝒅𝜽 = 𝟗 ∫

𝟏

𝟐
(𝟏 − 𝐜𝐨𝐬 𝟐𝜽)𝒅𝜽 =

𝟗

𝟐
𝜽 −

𝟗

𝟒
𝒔𝒊𝒏 𝟐𝜽 + 𝒄  

𝟗

𝟐
 𝜽 −

𝟗

𝟒
𝟐 𝐬𝐢𝐧 𝜽 𝐜𝐨𝐬 𝜽 + 𝒄= 

𝟗

𝟐
𝐬𝐢𝐧−𝟏 𝒙

𝟑
−

𝟗

𝟐
∗

𝒙

𝟑
∗

√𝟗−𝒙𝟐

𝟑
+ 𝒄= 
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Example 3: Find∫
𝟏

√𝒆𝟐𝒙−𝟏
𝒅𝒙  

Solution//  ∫
𝟏

√(𝒆𝒙)𝟐−𝟏
𝒅𝒙 

1. 𝒖 = 𝒂 𝒔𝒆𝒄 𝜽 → 𝒆𝒙 = 𝒔𝒆𝒄 𝜽 → 𝜽 = 𝐬𝐞𝐜−𝟏 𝒆𝒙 

2.𝒆𝒙𝒅𝒙 = 𝐬𝐞𝐜 𝜽 𝐭𝐚𝐧 𝜽 𝒅𝜽 

3. =∫
𝒔𝒆𝒄𝜽   𝐭𝐚𝐧 𝜽

𝒆𝒙√𝒔𝒆𝒄𝟐𝜽−𝟏
𝒅𝜽  =

∫
𝒔𝒆𝒄𝜽 .𝒕𝒂𝒏 𝜽

𝒔𝒆𝒄𝜽√𝒔𝒆𝒄𝟐𝜽−𝟏
𝒅𝜽 = ∫

𝒔𝒆𝒄𝜽 .𝒕𝒂𝒏 𝜽

𝒔𝒆𝒄𝜽 .𝒕𝒂𝒏 𝜽
𝒅𝜽 = 𝜽 + 𝒄 =

𝒔𝒆𝒄−𝟏 𝒆𝒙 + 𝒄 

H.W. //𝟏. ∫ 𝒆𝒙√𝟏 − 𝒆𝟐𝒙𝒅𝒙 

            2. ∫
𝟏

𝟒+𝒙𝟐
𝒅𝒙 

                 3.∫
𝟏

𝒙√𝒙𝟐−𝟏
𝒅𝒙   


