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Hyperbolic Functions: 

Definition and Identities: 

 The hyperbolic cosine and hyperbolic sine functions are defined by the 

following equations: 

Hyperbolic cosine of x:  

Note: when     So  

when     So  

So  and  

Hyperbolic sine of x:    

Note: when     So  

when     So  

So  and  

The notation coshx is often read "kosh x" and sinh x is pronounced as if 

spelled "cinch x" or "shine x".   

Four additional hyperbolic functions are defined in terms 

of cosh x and sinh x as shown below: 

 Hyperbolic tangent of x:   

  and  

Hyperbolic cotangent of x:  
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 and  

 Hyperbolic secant of x:  sech x  

  and  

 Hyperbolic cosecant of x:  csch x  

 and  

 

Identities: 

 Hyperbolic functions Trigonometric Functions 
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Examples: Prove that: 

1.   

Sol.: left side:  
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        right side o.k. 

2.  csch
2
 x =coth

2
 x-1 

Sol.: right side:  coth
2
 x-1  

          

          

        = csch
2
 x = left side  o.k. 

 

3.   

Sol.: right side:   

          

         =cosh
2
 x= left side  o.k. 

4. cosh x + sinh x = e
x 

Sol.: left side: cosh x + sinh x=  

          

          right side  o.k. 

Examples: Solve the following equations: 

1.  

Sol.:  
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either          

   or          

2.  

Sol.:  

      

        

 

either        

   or          

Derivatives of Hyperbolic Function: 

 If u is any function of x, then:  

 Derivative of hyperbolic functions Derivative of trigonometric functions 
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6 
  

 

Examples: Prove that: 

1.  

Sol.:  o.k. 

2.  

Sol.:   

     o.k. 

Examples: Find of the following: 

1.  

Sol.:  

2.  

Sol.:  

3.  

Sol.:  

4.  

Sol.:  
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5.  

Sol.:  

     

6.  

Sol.:  

     

7.  

Sol.:   

  

  

Integrals of Hyperbolic Function: 

  

 

Examples: Evaluate the following integrals: 

1.  
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If u is any function of x, then:  

1.  

2.  

3.  

4.  

5.  

6.  
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 Let        

  

2.  

              

        

3.  

   

4.  

Sol.: let         

  

5.  

Sol.: let         

  

6.  

Sol.: let      
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