
Hyperbolics  

   
Basics 

Definitions 

sinh 𝑥 =
𝑒! − 𝑒"!

2
 

cosh 𝑥 =
𝑒! + 𝑒"!

2
 

tanh 𝑥 =
sinh 𝑥
cosh 𝑥

=
𝑒! − 𝑒"!

𝑒! + 𝑒"!
 

cosh 𝑥 =
1

sinh 𝑥
=

2
𝑒! − 𝑒"!

 

sech 𝑥 =
1

cosh 𝑥
=

2
𝑒! + 𝑒"!

 

coth 𝑥 =
1

tanh 𝑥
=
𝑒! + 𝑒"!

𝑒! − 𝑒"!
 

 

    

Useful Results 
sinh 0 

sinh(−𝑥) = − sinh 𝑥 
cosh 0 = 1 

cosh(−𝑥) = cosh 𝑥 
 

    

Graphs 
 

 

    

Domain and Range 
 

    

Solving using exp definition 
     

     

     

Inverse 

 sinh"# 𝑥 = ln	(𝑥 + √𝑥$ + 1), 𝑥 ∈ ℝ     
     

     
     

     
     

Identities and Equations 
cosh$ 𝑥 − sinh$ 𝑥 = 1     

tanh 𝑥 =
sinh 𝑥
cosh 𝑥

     

tanh$ 𝑥 + sech$ 𝑥 = 1     
coth$ 𝑥 − csch$ 𝑥 = 1     

Differentiating 
sinh 	𝑓(𝑥) = f	!(𝑥)cosh f(𝑥)																									 
	cosh 	𝑓(𝑥) ⇒ f	′(𝑥)sinh f(𝑥) 
tanh 	𝑓(𝑥) ⇒ f	′(𝑥)sech" f(𝑥) 
sech 	𝑓(𝑥) ⇒ −f	′(𝑥) tanh 𝑥 sech 𝑥 
csch 	𝑓(𝑥) ⇒ −f	′(𝑥) coth 𝑥 csch 𝑥 
coth 	𝑓(𝑥) ⇒ −f	′(𝑥)𝑐𝑠𝑐ℎ"𝑥 

sinh#$	𝑓(𝑥) ⇒
𝑓′(𝑥)

71 + 𝑓(𝑥)"
 

cosh#$	𝑓(𝑥) ⇒ %!(')
)%(')"#$

  

				tanh#$	𝑓(𝑥) ⇒ %!(')
$#%(')"

  

				sech#$	𝑓(𝑥) ⇒ #%!(')

'*$#+%('),"
  

				csch#$	𝑓(𝑥) ⇒ #%!(')

|'|*$.+%('),"
  

				coth#$	𝑓(𝑥) ⇒ %!(')
$#%(')"

  

    

Integrating 
• ∫ $

)/".(0')"
	𝑑𝑥	 = 	 $

0
sinh#$ <0'

/
= + 𝑐 = $

0
ln?𝑏𝑥 + 7(𝑏𝑥)" + 𝑎"B + 𝑐 

• ∫ $
)(0')"#/"

	𝑑𝑥 	= 	 $
0
cosh#$ <0'

/
= + 𝑐	= $

0
ln?𝑏𝑥 + 7(𝑏𝑥)" − 𝑎"B + 𝑐 , 𝑥 >a  

• ∫ $
/"#(0')"

	𝑑𝑥 	= 	 $
/0
tanh#$ <0'

/
= + 𝑐 = $

"/0
𝑙𝑛 G/.0'

/#0'
G + 𝑐 , |𝑥| < 1  

• ∫ $
(0')"#/"

	𝑑𝑥 	= 	 $
"/0

𝑙𝑛 G0'#/
0'./

G + 𝑐 

    

     
     



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
     

     
     
     


