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1  

 

 

 

 

 

 

 

 

2 a 

2 3
2 3 2 3 2 2 3 3 2 3

2 3

d d d
e , so 3e , 3 e , 3 e ,

d d d

x x x xy y y
y

x x x

       and so on.  

  It follows that 
2 3 2 3d

3 e 3 as e .
d

   
n

n x n x

n

y
y y

x
 

 

 b 

  

1
9

2 3

2 3

2

6
2 3log6

6

3

6 2 2

' 3 3

'' 3 ' 3

d
3

d

1 d
When log , 3

9 d

1
            3

9









 

 



 

   
 

x

x

n
n

n

y e

y e y

y y y

y
y

x

y
x e

x

e e

 

 

3 a 
2 2 d

sin 3 (sin 3 ) , so 2(sin 3 )(3cos3 )
d

3(2sin 3 cos3 )

3sin 6

y
y x x x x

x

x x

x

  





 

 

 b 

2 3 4

2 3 4

d d d
18cos6 , 108sin 6 , 648cos6

d d d

y y y
x x x

x x x
      

 

 

c 
4

4

4

4

d
648cos 6

d

π d
When , 648cos π 648

6 d

y
x

x

y
x

x

 

   

 

 

4 a 
2

2 2

2 2

f ( ) 2 e e

f ( ) (2e 2 e ) (2 e e ) e (2 4 )

f ( ) e ( 4 2 ) e (2 4 ) e ( 6 6 )

x x

x x x x x

x x x

x x x

x x x x x x

x x x x x x

 

    

  

  

       

          

 

 

 b 
2 2

2

f ( ) e (6 2 ) e ( 6 6 ) e (12 8 )

so f (2) e (12 16 4) 0

  



         

    

x x xx x x x x x
 

 f ( )x  f ( )x  f ( )x  ( )f ( )n
x  

a 
22e x  2 2 22 e 4ex x  3 2 22 e 8ex x  

22 en x  

b 
1(1 )  n

n x  2( 1)(1 )   n
n n x  3( 1)( 2)(1 )    n

n n n x  !n  

c e ex xx  e (e e ) 2e ex x x x x
x x    2e (e e ) 3e ex x x x x

x x     e ex xn x  

d 
1(1 )x
  2(1 )x

   3 3( 1)( 2)(1 ) 2(1 )x x
       

1( 1) ( 1)!(1 )   n n
n x  

Use 1d d
.

d d

n
nu u

mu
x x

  

Use sin 2 2sin cos .A A A  



 

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free. 2 

5 a Given that 
d

sec , so sec tan
d

y
y x x x

x
   

  

2
2

2

2 2

2 2

3

d
sec (sec ) (sec tan ) tan

d

sec (sec tan )

sec (sec sec 1)

2sec sec

y
x x x x x

x

x x x

x x x

x x

 

 

  

 

 

 

 b 
3'' 2y y y   

 

  

2

2

2

2

''' 6 ' '

     (6 sec 1) tan sec

π π π π
When , y''' 6 sec 1 tan sec

4 4 4 4

            6 2 1 1 2 11 2

y y y y

x x x

x

 

 

    
 

    

 

 

 

6 a    

 

2 2

22 2 2
2

2 2 2

d d d d
2

d d d d

d d d d d d d d
2 2 2 2 2

d d d d dd d d

y y
y y y

x x x x

y y y y y y
y y y y

x x x x xx x x

 

          
   

 

 

 

 b  
23 2

2

3 2

3 2 2

3 2 2

3 2

3 2

d d d d
2 2

d dd d

d d d d d
2 2

d dd d d

d d d
2 3

dd d

y y
y y

x xx x

y y y y y
y

x xx x x

y y y
y

xx x

        

  
     

 

  
   

 

 

 

  

Use the product rule. 

Use 2 2
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Use the chain rule. 

Use the product rule. 
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 b Differentiating this equation w.r.t.x, using the product rule 
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