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Hyperbolic functions and hyperbolic identities

 

Objectives:

 

⋄ Learn names and definitions of the hyperbolic (trigonometric) functions 

⋄ Be able to evaluate the hyperbolic functions at given angles 

⋄ Be able to use identities involving hyperbolic functions

 

Key points:

 

These new functions have similar properties in equations to the standard trigonometry functions, 

however they are different functions. Rather than sin and cos the names to remember are: 

⋄ sinh pronounced ‘shine’ or ‘sinch’ 

⋄ cosh pronounced ‘cosh’ as you’d expect 

⋄ tanh pronounced ‘th-an’ like thank without the k, or ‘tanch’ (this is just sinh ÷ cosh) 

They are defined using the special number e (Euler’s constant) ≈ 2.71828. Some people just use 

the ex notation below, others call it the exponential function and define exp ( x ) ≡ ex. 

To evaluate sinh ( 0.4 ) , for example, involves substituting x = 0.4 into the formula for sinh ( x ) :

 

sinh ( x ) = 

1

 

2 

(
ex − e 

− x 

) 

so sinh ( 0.4 ) = 

1

 

2 

( 

e0.4 − e 

− 0.4 

) 

≈ 

1

 

2 

(1.492 − 0.670) 

= 0.411

 

There are hyperbolic identities just like there were trigonometric identities and they are almost 

the same! Annoyingly, though, they aren’t quite the same. There is no easy rule, but the main 

difference is that equations that used sin2( x ) now use − sinh2( x ) , note the minus sign . So,

 

cos2( x ) + sin2( x ) = 1

 

has a matching identity

 

cosh2( x ) − sinh2( x ) = 1

 

and

 

sin ( 2 x ) = 2 sin ( x ) cos ( x )

 

matches with

 

sinh ( 2 x ) = 2 sinh ( x ) cosh ( x )

 

. 

Also noteworthy : sinh ( x ) = − sinh ( − x ) and cosh ( x ) = − cosh ( x ) just like with sin and cos.

 

Recommended links:

 

Highly recommended : HELM notes (Hyperbolic Functions) 

Highly recommended : Mathcentre handout (Definitions), Mathcentre handout (Identities) 

Other links : Mathcentre text, YouTube Khan Academy video
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https://en.wikipedia.org/wiki/E_(mathematical_constant)
https://bathmash.github.io/HELM/6_2_hyperbolic_functions-web/6_2_hyperbolic_functions-web.html
http://www.mathcentre.ac.uk/resources/Engineering%20maths%20first%20aid%20kit/latexsource%20and%20diagrams/3_5.pdf
http://www.mathcentre.ac.uk/resources/Engineering%20maths%20first%20aid%20kit/latexsource%20and%20diagrams/3_6.pdf
http://www.mathcentre.ac.uk/resources/uploaded/mc-ty-hyperbolic-2009-1.pdf
https://www.youtube.com/watch?v=Wfpb-fniSSk

