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1.10 Differentiation and Integration of inverse 

trigonometric functions 

𝒅

𝒅𝒙
𝐬𝐢𝐧−𝟏 𝒖 =

𝒅𝒖
𝒅𝒙

√𝟏 − 𝒖𝟐
 

𝒅

𝒅𝒙
𝒄𝒐𝒔−𝟏 𝒖 =

−
𝒅𝒖
𝒅𝒙

√𝟏 − 𝒖𝟐
 

𝒅

𝒅𝒙
𝒕𝒂𝒏−𝟏 𝒖 =

𝒅𝒖
𝒅𝒙

𝟏 + 𝒖𝟐
 

𝒅

𝒅𝒙
𝒄𝒐𝒕−𝟏 𝒖 =

−
𝒅𝒖
𝒅𝒙

𝟏 + 𝒖𝟐
 

𝒅

𝒅𝒙
𝒔𝒆𝒄−𝟏 𝒖 =

𝒅𝒖
𝒅𝒙

|𝒖|√𝒖𝟐 − 𝟏
 

𝒅

𝒅𝒙
𝒄𝒔𝒄−𝟏 𝒖 =

−
𝒅𝒖
𝒅𝒙

|𝒖|√𝒖𝟐 − 𝟏
 

Example 1: find 𝒚.̅   y=𝐭𝐚𝐧−𝟏(𝒙 𝐬𝐢𝐧 𝒙) 

Solution// 

�̅� =
𝟏

𝟏 + (𝒙 𝒔𝒊𝒏 𝒙)𝟐
∗ [𝒙 ∗ 𝒄𝒐𝒔 𝒙 + 𝒔𝒊𝒏 𝒙 ∗ 𝟏] 

�̅� =
𝒙 ∗ 𝒄𝒐𝒔 𝒙 + 𝒔𝒊𝒏 𝒙

𝟏 + (𝒙  𝒔𝒊𝒏 𝒙)𝟐
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Example 2: find 𝒚.̅  𝐲 = 𝐬𝐢𝐧−𝟏 √𝒙  𝒔𝒆𝒄−𝟏  (𝒔𝒊𝒏 𝒙) 

Solution // 

�̅� = 𝐬𝐢𝐧−𝟏 √𝒙 ∗ (
𝒄𝒐𝒔 𝒙

|𝒔𝒊𝒏 𝒙|√𝒔𝒊𝒏𝟐𝒙 − 𝟏

+ 𝒔𝒆𝒄−𝟏  (𝒔𝒊𝒏 𝒙) ∗

𝟏

𝟐√𝒙

√𝟏 − (√𝒙)
𝟐

 

Integration of inverse  

∫
𝒅𝒖

√𝒂𝟐 − 𝒖𝟐
= 𝐬𝐢𝐧−𝟏

𝒖

𝒂
+ 𝒄 

∫
−𝒅𝒖

√𝒂𝟐 − 𝒖𝟐
= 𝐜𝐨𝐬−𝟏

𝒖

𝒂
+ 𝒄 

∫
𝒅𝒖

𝒂𝟐 + 𝒖𝟐
=

𝟏

𝒂
𝐭𝐚𝐧−𝟏

𝒖

𝒂
+ 𝒄 

∫
−𝒅𝒖

𝒂𝟐 + 𝒖𝟐
=

𝟏

𝒂
𝐜𝐨𝐭−𝟏

𝒖

𝒂
+ 𝒄 

∫
𝒅𝒖

𝒖√𝒖𝟐 − 𝒂𝟐
=

𝟏

𝒂
𝐬𝐞𝐜−𝟏

𝒖

𝒂
+ 𝒄 

∫
−𝒅𝒖

𝒖√𝒖𝟐 − 𝒂𝟐
=

𝟏

𝒂
𝐜𝐬𝐜−𝟏

𝒖

𝒂
+ 𝒄 
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Example 1:𝑭𝒊𝒏𝒅 ∫
𝒅𝒙

√𝟗−𝒙𝟐
 

Solution // 

∫
𝒅𝒙

√𝟗 − 𝒙𝟐
= ∫

𝒅𝒙

√𝟑𝟐 − 𝒙𝟐
= 𝐬𝐢𝐧−𝟏

𝒙

𝟑
+ 𝒄 

Example 2:𝑭𝒊𝒏𝒅 ∫
−𝒅𝒙

√𝟒−(𝒙−𝟐)𝟐
 

Solution // 

∫
−𝒅𝒙

√𝟒 − (𝒙 − 𝟐)𝟐
= ∫

−𝒅𝒙

√𝟐𝟐 − (𝒙 − 𝟐)𝟐
= 𝐜𝐨𝐬−𝟏

𝒙 − 𝟐

𝟐
+ 𝒄 

1.11 Differentiation and Integration of hyperbolic 

functions 

hyperbolic functions  
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 𝐬𝐢𝐧𝐡 𝒙 𝐜𝐨𝐬𝐡 𝒙=2 𝐬𝐢𝐧𝐡 𝟐𝒙prove that  Example:  

Solution // 

.
𝟐 𝐬𝐢𝐧𝐡 𝒙 𝐜𝐨𝐬𝐡 𝒙 = 𝟐 ∗  

𝒆𝒙 − 𝒆−𝒙

𝟐
∗

𝒆𝒙 + 𝒆−𝒙

𝟐

=
𝟏

𝟐
(𝒆𝒙 − 𝒆−𝒙). (𝒆𝒙 + 𝒆−𝒙)

 

=
𝟏

𝟐
(𝒆𝟐𝒙 + 𝒆𝟎 − 𝒆𝟎 − 𝒆−𝟐𝒙) =

𝒆𝟐𝒙 − 𝒆−𝟐𝒙

𝟐
= 𝐬𝐢𝐧𝐡 𝟐𝒙 

Exercises 1: prove that 𝐜𝐨𝐬𝒉𝟐 𝒙- 𝐬𝐢𝐧𝒉𝟐𝒙 =1 

                 2: prove that 𝒄𝒐𝒔𝒉 𝒙 + 𝐬𝐢𝐧𝐡 𝒙 = 𝒆𝒙 
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Differentiation of hyperbolic functions  
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Integration of hyperbolic functions 

 


