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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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Trigonometric formulae: 
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1. Kite ABCD has two of its vertices at A(−3,8) and B(7,14) as shown. 
 
  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
(a) Given that the equation of the longer diagonal BD is 144 −= xy , find the  

equation of the short diagonal AC expressing your answer in the  
form 0=++ cbyax  and write down the values of  a, b and c.    4 

 
 (b) Find the coordinates of E, the point of intersection of the two diagonals.   3 
   
 (c) Hence establish the coordinates of C.        2 
 
 
 
 
 

2. Two functions are defined on suitable domains as 14)( += xxf  and 
1

1
)(

−
=

x
xg . 

 
 
 (a) If ))(()( xgfxh = , show clearly that )(xh can be written as 
 

     
1

3
)(

−
+=

x

x
xh .        3 

 

 (b) Show that value of )5(h can be expressed in the form 5+p  and write 
  down the value of  p.          4 
 
 
 
 
 
 
 

 

ALL questions should be attempted 
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3. A function is defined on the set of real numbers as 71232)( 23 +−+= xxxxf . 
 
 Part of the graph of )(xfy =  is shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 (a) Find the coordinates of the stationary points P and Q.     5 
 
 (b) Calculate the shaded area in the diagram.       4   
 
 
 
 
 
 
4. Solve algebraically the equation 
 
 
   .3600forsin1sin2 2 ≤≤−= xxx      5 
 
 
 
 
 
5. A recurrence relationship is such that  1241 +=+ nn UU a . 

 
 (a) If 160 =U  show clearly that =2U  1232 ++ aa .      2 

 
 (b) Hence find a if  302 =U  and  0>a .        3 
 
 (c) Explain why this sequence has a limit and find the limit.     3 
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6. An ice-cream manufacturer has decided on a new logo for her company. 
 
 It consists of a triangle and two circles representing 

a wafer cone and two balls of ice cream. 
 
Placed on a set of rectangular axes the logo is modelled in the diagram below. 
 
The triangle has coordinates P(−3, −6), Q(−4,6) and R(8,2). 
 
A is the midpoint of QR. 
 
 

 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 

(a) Find the equation of PA         3 
 
 (b) When PA is extended it intersects with the larger circle at B and C. 
  

  If the larger circle has as its equation 0105201022 =+−−+ yxyx ,  
find the coordinates of C.         4 

 
 (c) Given that C is the centre of the smaller circle and that its radius is 
  exactly half of the larger circle, find the equation of the smaller circle.   3 
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7. A curve has as its equation  321623 +−−= xkxxy . 
 
 Part of the graph of this curve is shown below. 
 
 The diagram is not drawn to scale. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (a) If the curve crosses the x-axis at A(2,0), find k.      3 
 
 (b) The point B( p,35) also lies on this curve, find the value of  p.    3 
 
 (c) Calculate the size of the angle between the line AB and the x-axis in the 
  positive direction. Give your answer to the nearest degree.    2 
 
 
 
 
 

8. Given that  ( ) dxx
a

∫ 0

2  is equal to the derivative of  aa 93 2 − , find a.    4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[ END OF QUESTION PAPER ] 


