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Chapter review  

1 a 2ln 2 lny x x   

  (using properties of logs) 

  
d 1 2

2
d

y

x x x
     

  Alternative method: 

  When 
d f ( )

1n f ( ),
d f ( )

y x
y x

x x


    

  (by the chain rule) 

  2

2

d 2 2
ln

d

y x
y x

x x x
      

 b 2 sin 3y x x  

  Using the product rule, 

  
2

2

d
(3cos3 ) (sin 3 ) 2

d

3 cos3 2 sin 3

y
x x x x

x

x x x x

  

 

  

2 a 2 sin cosy x x x   

  
1

sin cos
2 2

x
y x x    

  Using the product rule, 

  

 1 1
2 2

2 21 1 1
2 2 2

2 21 1
2 2

2 21 1
2 2

2

d
sin ( sin ) cos cos

d

sin cos

(1 cos ) sin

sin sin

sin

y
x x x x

x

x x

x x

x x

x

   

  

  

 



 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 b 
1

sin cos
2 2

x
y x x    

  2d
sin

d

y
x

x
   

  
2

2

d
2sin cos sin 2

d

y
x x x

x
    

  At points of inflection 
2

2

d
0

d

y

x
   

  

i.e. sin 2 0

2 π, 2π or 3π

π 3π
, π or 

2 2

x

x

x







  

  
2 2

2 2

2

2

π π
When ,  

2 4

π d 3π d
At , 0;  at , 0

3 d 4 d

d π
So  changes sign either side of 

d 2

x y

y y
x x

x x

y
x

x

 

   



 

 

  
2 2

2 2

2

2

π
When π,  

2

3π d 5π d
At , 0;  at , 0

4 d 4 d

d
So  changes sign either side of π

d

x y

y y
x x

x x

y
x

x

 

   



 

 

  
2 2

2 2

2

2

3π 3π
When ,  

2 4

5π d 7π d
At , 0;  at , 0

4 d 4 d

d 3π
So changes sign either side of 

d 2

x y

y y
x x

x x

y
x

x

 

   



 

 

  Hence the points of inflection are 

  
π π π 3π 3π

, , π,  and ,
2 4 2 2 4

     
     
     

  

 

  



  

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

3 a 
sin x

y
x

  

  Using the quotient rule: 
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  (by the laws of logarithms) 

  Using the chain rule: 
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  The function is increasing when f ( )x ⩾ 0  
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  f ( )x  changes sign when the numerator  
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  f(x) is an increasing function when  
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  Coordinates of the point of inflection are 
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 Dividing through by cos x gives 

 2 tan 0x x   

 So the x-coordinate of the maximum point  

 satisfies 2 tan 0.x x   
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  As the sign changes between x = 6 and  
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