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Differentiation 9E  
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 There is one stationary point at 4(0.5, 2e ).  
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  In the last line, dividing through by (x + 5)  
  is allowed because x > 0 so x + 5 ≠ 0. 
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12 a 2
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  2d d4sin 2  and e
d d

xu vx
x x

−= − = −  

  

2 2

2 2

2

2 2

4e sin 2 2cos 2 ( e )f ( )
(e )

2e (cos 2 2sin 2 )
(e )

x x

x

x

x

x xx

x x

− −

−
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At stationary points, f ( ) 0
cos 2 2sin 2 0
2sin 2 cos 2

1tan 2
2

x
x x
x x

x

′ =
− =
=
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 b The range of f(x) is between the  

 y-coordinate of B and the y-coordinate of  
 the right endpoint of the interval. 

 1tan 2 2 0.4636 or 3.6052
2

x x= ⇒ =  

  0.2318 or 1.8026x =  
  So the x-coordinate of B is 1.8026. 
 
  Range of f(x) is 
  f(1.8026) ⩽ y < f(π) 
  −1.47 ⩽ y < 6.26 (3 s.f.)  
 


