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Section 1: Introducing the hyperbolic functions 
 
Exercise level 2 solutions 
 

1.  (i)   

 

 

22 1
2

2 21
4

2 21 1
2 2

2 21
2

2 cosh 1 2 e e 1

2 e 2 e 1

e 1 e 1

e e

cosh2

x x

x x

x x

x x

x

x









   

    

  

 



 

 

(ii) 7 sinh sinh2y x x   
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  At stationary points, 2
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  Since cosh x cannot be negative, cosh x = 2. 
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  7 sinh sinh2 7 sinh 2 sinh coshy x x x x x     

  If sinh 3x  , 7 sinh 2 sinh cosh
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(iii)  
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2. (i)  
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(ii) 
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  At stationary points, 
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     , so the stationary point is a  

  minimum point. 

  Since y is continuous and there are no other turning points, 4 5y  . 
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3. 
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4. (i) (a)  e sinhxy x   

    Using the product rule:  
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(ii) 
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  so they are both the same result. 

 

 

  


