
A21 Further Maths 

Differentiation and Integration of Inverse Trig Functions 

Graphs of inverse trigonometric functions 

𝑦 = arcsin 𝑥 

 

𝑦 = arccos 𝑥 

 

 



𝑦 = arctan 𝑥 

 

Differentiation of Inverse Trig Functions 

1. Let y = sin−1 𝑥  ∴ 𝑥 = sin 𝑦  −1 ≤ 𝑥 ≤ 1 and 
−𝜋

2
≤ 𝑦 ≤

𝜋

2
 

∴  cos 𝑦
𝑑𝑦

𝑑𝑥
= 1 

∴
𝑑𝑦

𝑑𝑥
=

1

 cos 𝑦
 

∴
𝑑𝑦

𝑑𝑥
=

1

±√1 − 𝑥2
 

∗ 𝐵𝑢𝑡 y = sin−1 𝑥  𝑖𝑠 𝑎𝑛 𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 

− 1 𝑎𝑛𝑑 1, 𝑠𝑜 
𝑑𝑦

𝑑𝑥
 𝑖𝑠 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒. 

 

∴
𝑑(sin−1 𝑥)

𝑑𝑥
=

1

√1 − 𝑥2
 

 
 

 

 

 

 



2. Let y = cos−1 𝑥  ∴ 𝑥 = cos 𝑦  −1 ≤ 𝑥 ≤ 1 and 0 ≤ 𝑦 ≤ 𝜋 

∴  −sin 𝑦
𝑑𝑦

𝑑𝑥
= 1 

∴
𝑑𝑦

𝑑𝑥
=

−1

 sin 𝑦
 

∴
𝑑𝑦

𝑑𝑥
=

−1

±√1 − 𝑥2
 

∗ 𝐵𝑢𝑡 y = cos−1 𝑥  𝑖𝑠 𝑎 𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 

− 1 𝑎𝑛𝑑 1, 𝑠𝑜 
𝑑𝑦

𝑑𝑥
 𝑖𝑠 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒. 

∴
𝑑(cos−1 𝑥)

𝑑𝑥
=

−1

√1 − 𝑥2
 

 

3. Let y = tan−1 𝑥  ∴ 𝑥 = tan 𝑦 −∞ < 𝑥 < ∞ (or 𝑥 ∈ 𝑅)and 
−𝜋

2
<

𝑦 <
𝜋

2
 

∴  se𝑐2 𝑦
𝑑𝑦

𝑑𝑥
= 1 

∴
𝑑𝑦

𝑑𝑥
=

1

se𝑐2 𝑦
 

∗ se𝑐2 𝑦 = 1 + ta𝑛2 𝑦 

∴
𝑑𝑦

𝑑𝑥
=

1

1 + 𝑥2
 

 

∴
𝑑(tan−1 𝑥)

𝑑𝑥
=

1

1 + 𝑥2
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results  
𝑑(𝑠𝑖𝑛−1 𝑥)

𝑑𝑥
=

1

√1−𝑥2
 

 
𝑑(cos−1 𝑥)

𝑑𝑥
=

−1

√1−𝑥2
 , 

 

𝑑(𝑡𝑎𝑛−1 𝑥)

𝑑𝑥
=

1

1 + 𝑥2
 



Example Find 
𝑑𝑦

𝑑𝑥
 when  

(a.) 𝑦 = cos−1 𝑥2 

 
(b.) 𝑦 = tan−1(𝑒3𝑥) 

 
Example   Find an equation of the normal to the curve 𝑦 = sin−1 2𝑥 at 

point where 𝑥 =
1

4
. 

 
*P3 Book Ex3C Q7-15 



Integration of  
𝟏

𝒂𝟐+𝒙𝟐 and 
𝟏

√𝒂𝟐−𝒙𝟐
 

 

1. Since 
𝑑(𝑠𝑖𝑛−1 𝑥)

𝑑𝑥
=

1

√1−𝑥2
 

 

then 
𝑑(𝑠𝑖𝑛−1𝑥

𝑎
)

𝑑𝑥
=

1×
1

𝑎

√1−(
𝑥

𝑎
)

2
 

∴
𝑑(𝑠𝑖𝑛−1 𝑥

𝑎
)

𝑑𝑥
=

1

𝑎√1 − (
𝑥
𝑎)

2
          ∴

𝑑(𝑠𝑖𝑛−1 𝑥
𝑎

)

𝑑𝑥
=

1

√𝑎2 − 𝑥2
 

ℎ𝑒𝑛𝑐𝑒 ∫
1

√𝑎2 − 𝑥2
𝑑𝑥 = 𝑠𝑖𝑛−1

𝑥

𝑎
+ 𝑐 

 

2. And since 
𝑑(𝑡𝑎𝑛−1 𝑥)

𝑑𝑥
=

1

1+𝑥2 

 

then 
𝑑(𝑡𝑎𝑛−1𝑥

𝑎
)

𝑑𝑥
=

1×
1

𝑎

1+(
𝑥

𝑎
)

2 

 

∴
𝑑(𝑡𝑎𝑛−1 𝑥

𝑎
)

𝑑𝑥
=

1

𝑎(1 + (
𝑥
𝑎)

2
)
 

∴
𝑑(𝑡𝑎𝑛−1 𝑥

𝑎
)

𝑑𝑥
=

1

𝑎 (
𝑎2 + 𝑥2

𝑎2 )
 

∴
𝑑(𝑡𝑎𝑛−1 𝑥

𝑎
)

𝑑𝑥
=

1

𝑎 (
𝑎2 + 𝑥2

𝑎2 )
 

 

∴
𝑑(𝑡𝑎𝑛−1 𝑥

𝑎
)

𝑑𝑥
=

1

(
𝑎2 + 𝑥2

𝑎
)

     ∴
𝑑(𝑡𝑎𝑛−1 𝑥

𝑎
)

𝑑𝑥
=

𝑎

𝑎2 + 𝑥2
 

ℎ𝑒𝑛𝑐𝑒 ∫
1

𝑎2 + 𝑥2
𝑑𝑥 =

1

𝑎
𝑡𝑎𝑛−1

𝑥

𝑎
+ 𝑐 

 

 



Example Find (a.) ∫
4

𝑥2+16
𝑑𝑥        (b.) ∫

2

36+𝑥2 𝑑𝑥 

 

 
 

Example Evaluate ∫
1

√9−𝑥2

0

−1.5
𝑑𝑥 
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