
Math 1220 #6 

Inverse Trigonometry Functions and 

Their Derivatives 

 

. 

The graph of y = sin⁡ x does not pass the horizontal line test, so it has no inverse. 
 

 

 
 
If we restrict the domain (to half a period), then we can talk about an inverse function. 
 

    

 
 

 



 
 

 

 
 

 

 
 
 

Definition 

𝑥 = sin−1⁡ 𝑦 ⇔ 𝑦 = sin⁡ 𝑥 𝑥𝜖 [−
𝜋

2
,
𝜋

2
]

𝑥 = cos−1⁡ 𝑦 ⇔ 𝑦 = cos⁡ 𝑥 𝑥𝜖[0, 𝜋]
 

 

EX 1 

 Evaluate these without a calculator. 

1a) 

 cos−1⁡ (
√3

2
) 

 

1b) 

sin−1⁡(sin⁡(3𝜋/2)) 

 

1c) 

sin−1⁡(1) 

 

1d) 

cos−1⁡(cos⁡(−𝜋/4)) 
 

  



𝑦 = tan⁡ 𝑥 𝑦 = sec⁡ 𝑥 

 

 

 

 

Definition 

𝑥 = tan−1⁡ 𝑥 ⇔ 𝑦 = tan⁡ 𝑥 𝑥 ∈ (−𝜋/2, 𝜋/2)

𝑥 = sec−1⁡ 𝑦 ⇔ 𝑦 = sec⁡ 𝑥 𝑥 ∈ [0, 𝜋/2) ∪ (𝜋/2, 𝜋)
 

  



EX 2 

 Evaluate without a calculator. 

2a) 

tan−1⁡(−1) 

2b) 

sec−1⁡(2) 

2c) 

𝐚𝐫𝐜𝐭𝐚𝐧(tan⁡ (
3𝜋

4
)) 

  



θ = cos−1 𝑥 

sin(cos−1 𝑥) = 

 

 

 

 

 

 

 

 

 

 

θ = tan−1𝑥 

sec(tan−1 𝑥) = 

 

 

 

 

 

 

θ = sec−1 𝑥 

tan(sec−1 𝑥) = 

  



EX 3 

 Calculate sin⁡[2cos−1⁡(1/4)] with no calculator. 

 
 

Derivatives of Inverse Trig Functions 

 

𝐷𝑥[si n 𝑥] = cos x 𝐷𝑥[cos 𝑥] = −sin 𝑥 

𝐷𝑥[ta n 𝑥] = sec2 x 𝐷𝑥[cot 𝑥] = − csc2 𝑥 

𝐷𝑥[sec 𝑥] = sec 𝑥 tan 𝑥 𝐷𝑥[csc 𝑥] = − csc 𝑥 cot 𝑥 

 

 

Let 𝑦 = cos−1⁡ 𝑥. Find 𝑦′. 

 

 

 

 

 

 

 

 

EX 4 

𝐷𝑥(𝑡𝑎𝑛
−1⁡(5𝑥2 − 3𝑥 + 1)) = 

 

(
𝐷𝑥(𝑠𝑖𝑛

−1⁡ 𝑥) =
1

√1−𝑥2
, 𝑥∈(−1,1) 𝐷𝑥(𝑐𝑜𝑠

−1⁡ 𝑥) =
−1

√1=𝑥2

𝐷𝑥(𝑠𝑒𝑐
−1⁡ 𝑥) =

1

|𝑥| √𝑥2−1
, |𝑥| > 1 𝐷𝑥(𝑡𝑎𝑛

−1⁡ 𝑥) =
1

1+𝑥2

)  



EX 5 

 Evaluate these integrals. 

  

∫ ⁡
1

√1 − 𝑥2
𝑑𝑥 = sin−1⁡ 𝑥 + 𝐶

∫ ⁡
1

1 + 𝑥2
𝑑𝑥 = tan−1⁡ 𝑥 + 𝐶

∫ ⁡
1

𝑥√𝑥2 − 1
𝑑𝑥 = sec−1⁡ |𝑥| + 𝐶

 

5a) 

∫  
1

−1

1

1 + 𝑥2
𝑑𝑥 

 

 

 

 

 

 

 

 

5b) 

∫ ⁡
𝑒𝑥

1 + 𝑒2𝑥
𝑑𝑥 

 

 
 
 


