


  









c. The tangent to the curve ( )y f x=  at the point ( )( ),b f b  passes through the point ( )1,0 .   

 Find the value(s) of b. 3 marks 

   

   

   

   

   

   
 

 

d. Given ( ) ( )24 3, 0g x a x a= − − >  and that the graphs of  f and g are to join smoothly    

 (i.e. join at a point where they have the same gradient), find the value of a and the   

 coordinates of the point at which the parabolas join. 4 marks 

   

   

   

   

   

   

   

   

   

   

   

   

  





 
         ii. 

 
Use calculus to find the value of x for the area of rectangle OBCD to be a maximum. 

 
3 marks 

   

   

   

   

   

   

   

   

   

   

   

   

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 
Question 4 (4 marks)   

Let  ( ) 2 8 6f x x x= + +  and ( ) 2 6 7.g x x x= − + −    

The graphs of ( )y f x=  and ( )y g x=  are to be joined by a line which is a tangent to both curves. 

Find the equations of all possible lines.  
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Mathematical Methods formulas

Mensuration

area of a trapezium 1
2
a b h+( ) volume of a pyramid 1

3
Ah

curved surface area 
of a cylinder 2π  rh volume of a sphere

4
3

3π r

volume of a cylinder π r 2h area of a triangle
1
2
bc Asin ( )

volume of a cone
1
3

2π r h

Calculus

d
dx

x nxn n( ) 1 x dx
n

x c nn n
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+ ≠+∫ 1

1
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dx
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a n
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11
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dx
e aeax ax( ) e dx a e cax ax +∫ 1

d
dx

x xelog ( )( ) 1 1 0x dx x c xe + >∫ log ( ) ,

d
dx

ax a axsin ( ) cos( )( )  sin ( ) cos( )ax dx a ax c+∫ 1

d
dx

ax a axcos( )( )=  sin ( ) cos( ) sin ( )ax dx a ax c+∫ 1

d
dx

ax a
ax

a axtan ( )
( )
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cos

 sec ( )2
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product rule
d
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uv u dv
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v du
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( ) + quotient rule
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chain rule
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