
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FORMULAE  LIST    
 
Circle: 

The equation  02222  cfygxyx   represents a circle centre ),( fg   and radius cfg  22 . 

 
The equation   ( ) ( )x a y b r   2 2 2    represents a circle centre  ( a , b )  and radius  r. 
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1. The diagram shows triangle OAB with M being the mid-point of AB. 

 

 The coordinates of A and B are (-2,6) and (20,0) respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
  

(a) Establish the coordinates of M.        1 
 
 (b) Hence find the equation of the median OM.       2 
 
 (c) A line through B, perpendicular to OM meets OM produced at C. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (i) Find the equation of the line BC and hence establish the coordinates of C.  4 
 
  (ii) What can you say about triangles OAM and BMC? Explain your answer.  2 
 
   
 
 
 

2. A curve has as its equation  
x

xx
y

42 
  , where Rx   and  x > 0. 

 
 Find the gradient of the tangent to this curve at the point where 4x .    6 
 
 
 
 
 

All questions should be attempted 

A(-2,6) 

M 

B(20,0) O x 

y 

A(-2,6) 

M 

B(20,0) O x 

y 

C 



3. The diagram shows part of the graph of )(xfy  . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The function has stationary points at P(0,8), Q(5,0) and R(10,-8) as shown. 
 
 Sketch a possible graph for )(xfy  , where )(xf   is the derivative of )(xf .   4 
 
 
 
 
4. Two functions, defined on suitable domains, are given as 
 
  xxxg 3)( 2       and      12)(  xxh . 
 
 Show that the composite function   )(xhg   can be written in the  

 

 form  ))(( bxbaxa   , where  a  and  b  are constants, and state the value(s) of  a  and  b .  4 
 
 
 
 
5. Consider the triangle opposite. 
 

 AB is x units long, BC 34  units long and 
 angle BAC = 3  radians. 
 
 (a) Given that the exact area of the triangle 

  is 38  units2, show clearly that 4x .        3
       
 
 (b) Hence find the value of  , in radians,  

given that 3  is acute.          3
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6. The diagram below, which is not to scale, shows part of the graph of the line with  
equation 26  xy . Also shown are ordinates at 1x  and at ax 1 .  

 

  
 
 
 
 
 
 
 
 
 
 
 
 

 Find  a  given that the shaded part of the diagram has an area of 4 square units.   7 
 
 
 
 

7. Two sequences are defined by the following recurrence relationships 
 

  20601  nn UU    and   bUU nn  901  , where b is a constant. 

 
 (a) Explain why both sequences have a limit as n .     1 
 

 (b) Find the value of  b if both these sequences have the same limit.    4 
 
 
 

 
8. A circle passes through the origin and has the 
 point C(0,5) as its centre. 
 
 (a) Establish the equation of this circle 
  giving your answer in expanded form.       4 
 
 (b) The point P( 4 , k ) lies on the circumference 
  of this circle as shown. 
  Find algebraically the value of  k.        5 
 
 (c) Find the equation of the tangent to the circle at P.      3 

            
 
 
 

9. A curve has as its equation  143)1( 23  xpxxpy , where p is a positive integer. 
 

 (a) Find  
dx

dy
.           2 

 

 (b) Hence establish the value of  p given that this curve has only one stationary point. 5 
 
 
 [ END OF QUESTION PAPER ] 
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