
Sec. 6.7 – Hyperbolic Functions 
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Useful Hyperbolic Identities 

 

( )sinh sinhx x− = −  

( )cosh coshx x− =  

( )tanh tanhx x− = −  

( )coth cothx x− = −  

( )sech sech x x− =  

( )csch csch x x− = −  

2 2cosh sinh 1x x− =  

2 2sech 1 tanhx x= −  
2 2csch coth 1x x= −  

( ) ( ) ( ) ( ) ( )sinh sinh cosh cosh sinhx y x y x y+ = +  

( ) ( ) ( ) ( ) ( )cosh cosh cosh sinh sinhx y x y x y+ = +  

( )sinh 2 2sinh coshx x x= ⋅  

( ) 2 2 2 2cosh 2 cosh sinh 2sinh 1 2cosh 1x x x x x= + = + = −  

cosh sinh xx x e+ =  
cosh sinh xx x e−− =  

 
 

Derivatives of Hyperbolic Functions 
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Inverse Hyperbolic Functions 

Inverse sinh x 

1( ) sinhf x x−=  

 
( ),fD = −∞ ∞  and ( ),fR = −∞ ∞  

( )1sinh sinh x x− =    for all  x  

( )1sinh sinh x x− =    for all  x  

 

Inverse cosh x 

1( ) coshf x x−=  

 
[ )1,fD = ∞     and    [ )0,fR = ∞  

( )1cosh cosh x x− =    if [ )0,x∈ ∞  

( )1cosh cosh x x− =    if [ )1,x∈ ∞  

Inverse tanh x 

1tanh x−  

 

( )1,1fD = −  

( ),fR = −∞ ∞  

( )1tanh tanh x x− =    for all  x  

( )1tanh tanh x x− =    for ( )1,1x∈ −  

Inverse coth x 

1( ) cothf x x−=  

 

( ) ( ), 1 1,fD = −∞ − ∞  

( ) ( ),0 0,fR = −∞ ∞  

( )1coth coth x x− =    for ( ) ( ),0 0,x∈ −∞ ∞  

( )1coth coth x x− =    for ( ) ( ), 1 1,x∈ −∞ − ∞  
Inverse sech x Inverse csch x 



1( ) sechf x x−=  

 
( ]0,1fD =   

[ )0,fR = ∞  

( )1sec sech h x x− =    for  [ )0,x∈ ∞  

( )1sech sech x x− =    for  ( ]0,1x∈  

1( ) cschf x x−=  

 
( ) ( ),0 0,fD = −∞ ∞   

( ) ( ),0 0,fR = −∞ ∞  

( )1csch csch x x− =    for ( ) ( ),0 0,x∈ −∞ ∞  

( )1csch csch x x− =    for ( ) ( ),0 0,x∈ −∞ ∞  

 

Domain  Inverse hyperbolic functions as LOGARITHMS DERIVATIVES of inverse hyperbolic functions 

x∈  
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INTEGRALS whose solutions are inverse hyperbolic functions 

 



( )1

2

1sinh  =
1

d x
dx x

− ⇒
+

 1

2
sinh

1
dx x C
x

−= +
+

∫     ,     x∈  

( )1

2

1cosh  =
1

d x
dx x

− ⇒
−

 1

2
cosh

1
dx x C
x

−= +
−

∫         ,     1x ≥  

( )1
2

1tanh  =
1

d x
dx x

− ⇒
−

 1
2 tanh

1
dx x C

x
−= +

−∫            ,      1x <  

( )1
2

1coth  =
1

d x
dx x

− ⇒
−

 1
2 coth

1
dx x C

x
−= +

−∫            ,      1x >  

( )1

2

1sech  =
1

d x
dx x x

− − ⇒
−

 1

2
sech  

1
dx x C

x x
−= − +

−
∫ ,       0 1x< ≤  

( )1

2

1csch  =
1

d x
dx x x

− − ⇒
+

 1

2
csch  

1
dx x C

x x
−= − +

+
∫ ,       0x ≠  

 
 
More general forms: 

 
1

2 2
sinhdu u C

au a
−  = + 
 +

∫               ,     u∈  
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