
Inverse Hyperbolic Functions 

Each hyperbolic function has an inverse.  

 

𝒚 = 𝒂𝒓𝒔𝒊𝒏𝒉 𝒙,     

 

 

 

 

 

 

 𝒚 = 𝒂𝒓𝒄𝒐𝒔𝒉 𝒙,      

 

 

 

 

 

𝒚 = 𝒂𝒓𝒕𝒂𝒏𝒉 𝒙  

 

 

 

 

 

 

 

 

 

𝒚 = 𝒂𝒓𝒔𝒆𝒄𝒉 𝒙,      

 𝒚 = 𝒂𝒓𝒄𝒐𝒔𝒆𝒄𝒉 𝒙,      

𝒚 = 𝒂𝒓𝒄𝒐𝒕𝒉 𝒙  



Expressing Inverse Hyperbolic Functions in terms of 𝑙𝑛 

Given that hyperbolic functions can be written in terms of 𝑒 inverse hyperbolic can be 

expressed in terms of 𝑙𝑛. 

Example: 

Prove that 𝑎𝑟𝑠𝑖𝑛ℎ 𝑥 = ln(𝑥 + √𝑥2 + 1) 

 

 

 

 

 

 

 

 

 

 

 

 

Test Your Understanding 

Prove that 𝑎𝑟𝑐𝑜𝑠ℎ 𝑥 = ln(𝑥 + √𝑥2 − 1) ,  𝑥 ≥ 1 

 

 

 

 

 

 

 

 

 

 



Summary so far: 

 

𝑎𝑟𝑠𝑖𝑛ℎ 𝑥 = ln (𝑥 + √𝑥2 + 1) 

𝑎𝑟𝑐𝑜𝑠ℎ 𝑥 = ln (𝑥 + √𝑥2 − 1) ,     𝑥 ≥ 1 

𝑎𝑟𝑡𝑎𝑛ℎ 𝑥 =
1

2
ln (

1 + 𝑥

1 − 𝑥
) ,     |𝑥| < 1 
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