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Exercise 4A  

1 a ( )    sinh 3cosh d sinh d 3 cosh dx x x x x x x+ = +∫ ∫ ∫   
               cosh 3sinhx x c= + +   
 
 b   

2 25sech d 5 sech dx x x x=∫ ∫   
           5 tanh x c= +  
 

 c    
2

2

1 d cosech d
sinh

x x x
x

=∫ ∫  

          coth x c= − +   
 

 d     2 2

1 1cosh d cosh d d
cosh cosh

x x x x x
x x

 − = − 
 ∫ ∫ ∫  

          
2cosh d sech dx x x x= −∫ ∫  

        sinh tanhx x c= − +   
 

 e    2

sinh tanhd d
cosh cosh

x xx x
x x

=∫ ∫  

    tanh sech dx x x= ∫   
     sech x c= − +  

  

 f    

3 1d 3 d
sinh tanh sinh tanh

x x
x x x x

=∫ ∫  

    3 cosech coth dx x x= ∫   
   3cosechx c= − +  

 
 g ( )   

2sech sech tanh d sech d sech tanh dx x x x x x x x x+ = +∫ ∫ ∫  
           tanh sechx x c= − +  
 
 h ( )( ) ( )  

2 2sech cosech sech cosech d sech 2sech  cosech cosech dx x x x x x x x x x+ + = + +∫ ∫  

    
2 2 2sech cosech d

cosh sinh
x x x

x x
 = + + 
 ∫   

    
2 2 2sech cosech d1 sinh 2

2

x x x
x

 
 

= + + 
 
 

∫  

    
2 2 4sech cosech d

sinh 2
x x x

x
 = + + 
 ∫  

   ( )  
2 2sech cosech 4cosech 2 dx x x x= + +∫  

       
2 2sech d cosech d 4 cosech 2 dx x x x x x= + +∫ ∫ ∫  

   tanh coth 4coth 2x x x c= − − +    
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2 a  

1sinh 2 d cosh 2
2

x x x c= +∫   

  

 b  cosh d 3sinh
3 3
x xx c   = +   

   ∫  

 

 c ( ) ( ) 
2 1sech 2 1 d tanh 2 1

2
x x x c− = − +∫  

 

 d  
2 1cosech 5 d coth 5

5
x x x c= − +∫  

 

 e  

1cosech2 coth 2 d cosech2
2

x x x x c= − +∫  

 

 f  sech tanh d 2sech
2 2 2

x x xx c     = − +     
     ∫  

 

 g     
2 25sinh 5 4cosh 4 3sech d 5 sinh 5 d 4 cosh 4 d 3 sech d

2 2
x xx x x x x x x x    − + = − +        

∫ ∫ ∫ ∫  

          cosh 5 sinh 4 6 tanh
2
xx x  = − +  

 
  

 

3 a  2

1 d arctan
1

x x c
x

= +
+∫   

 

 b   
2

1 d arsinh
1

x x c
x

= +
+

∫  

 

 c  

1 d ln 1
1

x x c
x

= + +
+∫  

 

 d  
2

2

2 d ln 1
1

x x x c
x

= + +
+∫  

 

 e  
2

1 d arcsin
1

x x c
x

= +
−

∫  

 

 f  
2

1 d arcosh 
1

x x c
x

= +
−

∫  

 

 g ( )  

1
2 2

2

3 d 3 1 d
1

x x x x
x

−
= −

−
∫ ∫   

         ( )
1

2 23 1x c= − +   
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3 h 
( )

( )  

2
2

3 d 3 1 d
1

x x x
x

−= +
+∫ ∫   

 ( ) 13 1 x c−= − + +   

 3
1

c
x

= − +
+

 

 

4 a ( ) ( )   

1 1
2 22 2

2

2 1 d 2 1 d 1 d
1
x x x x x x x

x

− −+
= − + −

−
∫ ∫ ∫   

( )
1

2 22 1 arcsinx x c= − − + +   
2arcsin 2 1x x c= − − +  

  

 b ( ) ( )   

1 1
2 22 2

2

1 d 1 d 1 d
1

x x x x x x x
x

− −+
= − + −

−
∫ ∫ ∫   

( ) 

1
2 2arcosh 1x x c= + − +   

 
2arcosh 1x x c= + − +  

 

 c ( ) ( )   

1 1
2 22 2

2

3 d 1 d 3 1 d
1
x x x x x x x

x

− −−
= + − +

+
∫ ∫ ∫   

( )  

1
2 21 3arsinhx x c= + + +   

 
21 3arsinhx x c= + + +  

 

5 a 
2 2

2 2

1 1
1 1

x x
x x

+ −
=

+ +
  

Therefore: 
2

2 2

11
1 1

x
x x

= −
+ +

  as required 

 

 b    

2

2 2

1d 1d d
1 1

x x x x
x x

= −
+ +∫ ∫ ∫  

           arctanx x c= − +   

 


