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Question 1 (15 marks)  Start a NEW answer booklet 

 

             Marks 
 

(a) Let 4 2u i   and 3v i   

 

(i) Find uv                 1 

 

(ii) Find 2v                 1 

 

 

(b) The complex number z  satisfies both equations 
1

1
2

z z   and arg( 1) arg
3

z z


    

 

 (i) Show that 
2 1

cis
2 3

z

z

  
  

 
.              2  

 

 (ii) Hence, show that 
3 3

3

i
z


 .             2 

 

 

(c) (i) In the same Argand diagram, sketch the locus of 3 1z    and the locus         2 

  of 2z z i  .  

 

(ii) Write down the complex number represented by the point of intersection         1 

of the two loci. 

 

 

(d) (i) Find all solutions of the equation 3 1z  . Leave your solutions in the form        1 

  cisz  . 

 

 (ii) Let 
2

cis
3


  . Show that 2 1 0    .            1 

 

(iii) By expanding 
2( 2)( 1)z z z   , or otherwise, solve the equation         2 

 3 23 3 2 0z z z    .  

 

 

 

 

 

Question 1 continued on page 3  
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Question 1  (continued) 

             Marks 
                   

(e)                  2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 In the Argand diagram above, the intervals AB, OP and OQ are equal in length. Also,  

 QO ABand 
2

3
POQ


  , where P has been rotated 

2

3


anticlockwise about O to the  

point Q. 

 

Let A and B represent the complex numbers u and v respectively.  

 

Find in terms of u and v, the complex number represented by P.  

 

 

Im(z) 

Re(z) 
O 

P 
Q 

A 

B 
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Question 2 (15 marks)  Start a NEW answer booklet 

 

             Marks 

 

(a)             

 

 

 

 

 

 

 

 

 

 

 

The curve shown in the diagram has equation )(xfy  . 

There is a minimum turning point at (0, –4) and a maximum turning point at (–2, 0). 

The curve crosses the x-axis at (2, 0). 

 

Sketch on separate diagrams: 

 

 (i)  )(xfy                  1 

 

 (ii) 
)(

1

xf
y                  2 

 

 (iii) )(2 xfy                  2 

 

 

(b)   Let 
x

xxf
4

)(  .         

  Provide separate half-page sketches of the graphs of the following functions. 

 

(i) )(xfy                      2 

 

(ii) )(xfy                      2 

 

(iii) )(xfey                      2 

 

Label each graph with its equation 

 

 

(c)   Find the equation of the tangent to the curve 016)(  yxxy  at the point on                           

the curve where the gradient is –1.              4 

 

 

y 

x 

–4 

2  

–2  
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Question 3 (15 marks)  Start a NEW answer booklet 

 

             Marks 

 

(a) (i) Find all the zeros of P(x) = x 4 - 5x 2 + 6 over the            2 

rational numbers 

 

(ii) Find P(x), given that P(x) is monic, of degree 4, with  -1 as               2 

a single zero and 3 as a zero of multiplicity 3. 

 

 

 

(b) Find the remainder when 12)( 23  xxxP  is divided by ix                2 

 

 

(c) The equation x 3 + x 2 - 2x - 3 = 0 has roots and . Find the equations with roots 
 

 (i) 2and 2                    2 

 

 (ii) 
2


, 

2


 and 

2


                    2 

 

 (iii) and          

 

 

 

(d) Consider P(x) = x 4 + 3x 3  + 6x 2 + 12x + 8, 
 

(i) Show that x = 2i is a root of P(x)                 1 

 

 (ii) Find all the roots of P(x) in the complex field.               2 
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Question 4 (15 marks)  Start a NEW answer booklet 

 

             Marks 

 

 

Consider the ellipse 
2 2

1
16 12

x y
  . 

 

 

(i) Find the eccentricity of the ellipse.                 1 

 

 

(ii) Find the coordinates of the foci and the equations of the directrices of the ellipse.       2 

 

 

(iii) Sketch the graph of the ellipse showing clearly all of the above features and the       2  

intercepts on the coordinate axes. 

 

 

(iv) Use differentiation to derive the equations of the tangent and normal to the ellipse        3 

at the point (2, 3). 

 

 

(v) The tangent and normal to the ellipse at P cut the y – axis at A and B respectively.       1 

 Find the coordinates of A and B.  

 

 

(vi) Show that AB subtends a right angle at the focus S of the ellipse.         2 

 

 

(vii) Show that the points A, P, S and B are concyclic.           1 

 

 

(viii) Find the centre and radius of the circle which passes through the points A, P, S and B.      3 
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Question 5 (15 marks)  Start a NEW answer booklet 

 

             Marks 

 

 

(a) Find real constants A and B such that 
212232

47
2 









x

B

x

A

xx

x          3 

 

 

(b)  Show that     nini nnn
sincoscos22sin2cos1             3 

 

 

(c) Let 
2

)(
2






x

xx
xf                               

 

(i) Show that 
2

2
1)(




x
xxf              1 

 

(ii) Using (i), or otherwise, determine the number of stationary points                                     

on )(xfy  .                2 

 

(iii) Using (i), or otherwise, sketch the curve )(xfy   indicating any                             

asymptotes and x-intercepts.              3 

 

(iv) Using your graph, or otherwise, solve the inequality 

0
2

2






x

xx
.               1 

 

 

(d) Sketch 2 xxy  for 24  x . 

 Hence solve the inequality 42  xx .             2 

 

 

 
























