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Marks 
Question 1 (15 marks) 
 
(a) The polynomial  is divided by 12 23 ++ xx 3+x .  Calculate the remainder. 2 
 
 
 
(b) The interval AB, where A is (  and B is )5,4 ( )5,19 −  is divided internally in  2 
 the ratio  by the point .  Find the values of x and y. 3:2 ( yxP , )
 
 
 
(c) P 
 
 S 
 

 Q 
 
 
 
 
 
 
 
 
 In the diagram PQRΔ  is drawn in a circle. The tangent to the circle at R meets 
 PQ produced to T.  S is a point on PQ such that RS bisects QRP∠ . 
 
 Copy the diagram. 
 
 (i) Explain why RPTTRQ ∠=∠ . 1 
 
 
 (ii) Show that , giving clear reasons. 3 TSTR =
 
 
 
(d) A monic polynomial  of degree 4 has one root equal to 2 and a double root 2 ( )xP
 equal to . 1−
 
 If the polynomial passes through the point ( )6,0  find the equation of . ( )xP
 
 
 
 

Question 1 continues on the next page 
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Marks 
Question 1 (continued) 
 
(e) Let ( ) . 2 xxxf 23 2 −=
 

( ) ( )
h

afhaf −+   Use the definition      li( ) =af ' m  
0→h   

 
 to find the derivative by first principles of ( )xf  at the point ax = . 
 
 
 
 
 
(f) By making an appropriate substitution, or otherwise, solve for x. 3 
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• Start a new page 
 

Marks 
Question 2 (16 marks) 
 
(a) Solve for θ ,  °≤≤° 3600 θ  3 
 
  θθ sin2sin =  
 
 
 
(b) The curve  is shown below. ( )xfy =
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 On the separate answer page attached, draw the graph of: 
 
 (i) ( )xfy =  1 
 
 
 (ii)  1 ( )2+= xfy
 
 
 (iii)  1 ( ) 1−= xfy
 
 
 
 
 
 

Question 2 continues on the next page 
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Marks 
Question 2 (continued) 
 
(c) The polynomial  has roots ( ) 232 23 −++= kxxxxP βα ,  and γ . 
 
 (i) Find the value of γβα ++ . 1 
 
 
 (ii) Find the value of αβγ . 1 
 
 
 (iii) If one root is the reciprocal of the other, find the third root and hence 2 
  find the value of k. 
 
 
 
(d) (i) Express  in the form xx cossin + ( )α−xR cos  where  2 0>R
  and °<<° 900 α . 
 
 
 (ii) Hence solve for °≤≤° 3600 x  2 
 
 1cossin =+ xx  
 
 
 (iii) Find all possible solutions of 1cossin =+ xx . 2 
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Marks 
Question 3 (13 marks) 
 
(a)  y 
 
 
 
 
 
 
 
 
 A 0 B 
 
 
 
 
 The diagram shows the lines 0323 =+− yx  and 052 =−+ yx  intersecting 
 at point P. The lines cut the x and y axes at A and B respectively. 
 
 
 (i) Find the co-ordinates of P. 2 
 
 
 (ii) Find the size of the acute angle, θ , between the lines 0323 =+− yx  and 3 
  052 =−+ yx .  Answer correct to the nearest minute. 
 
 
 

(b) (i) By using the substitution 
2

tan xt = , show that 2 

    2cos3sin −− xx

  can  be written as 2

2

1
52

t
tt

+
−+ . 

 
 
 (ii) Hence, find correct to the nearest minute 3 
 
  the values of x, °≤≤° 3600 x for which  
 
  . 02cos3sin =−− xx
 
 
 
 
 

Question 3 continues on the next page 
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Marks 
Question 3 (continued) 
 
(c)  P 
 
 Q 

NOT 
TO 

SCALE 

R 
S 

X 

 
 
 
 

T  
 
 
 
 The points P, Q, R, S are placed on a circle of radius r such that PR and QS  
 meet at X.  
 The lines PQ and SR are produced to meet at T, and QXRT is a cyclic  
 quadrilateral. 
 
 Copy or trace this diagram onto your answer page. 
 
 (i) Find the size of , giving reasons for your answer. 2 SQT∠
 
 
 (ii) Find an expression for the length of PS in terms of r. 1 
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Marks 
Question 4 (16 marks) 
 
(a) Solve for x. 3 
 

 x
x

≥
− 12
3  

 
 
 
(b) 
 
 
 
 
 
 
 
 
 
 
 
 
 In the diagram CD is a vertical flagpole of height 1 metre which stands on  
 horizontal ground. 
 The angles of elevation of the top D of the flagpole from points A and B on 
 the ground are α  and α2  respectively. 
 
 

 (i) Show that 
α
α

tan2
tan1 2−

=BC . 1 

 
 
 (ii) Show that AC . 3 BDBC =−
 
 
 
 
 

Question 4 continues on the next page 
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Marks 
Question 4 (continued) 
 
(c) ( )2,2 apapP  and ( )2,2 aqaqQ  are two points on the parabola . 
 The tangents at P and Q intersect at T. 

ayx 42 =

 
 
 y 
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  x 

O 

 T 

( )2,2 apapP

( )2,2 aqaqQ  

ayx 42 =  

 

 
 
 
 
 
 
 
 
 (i) Show that the tangent at P is given by . 2 2appxy −=
 
 
 (ii) Show that the tangents intersect at the point ( )( )apqqpaT ,+ . 2 
 
 

 (iii) Show that the chord PQ has equation ( ) apqxqpy −+=
2
1 . 2 

 
 
 (iv) The line PQ is a tangent to the parabola  2 .22 ayx =
 
  Show that ( ) . pqqp 82 =+
 
 
 (v) Show that the Cartesian equation of the locus of T is a parabola. 1 
 
 
 
 
 

End of paper 
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Use this page to answer Question 2 (b) 

 
( )xfy =  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i) ( )xfy =  

 
(ii)  ( )2+= xfy

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(iii) ( ) 1−= xfy  
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