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QUESTION 1:  (USE A SEPARATE ANSWER BOOKLET) 

 

            MARKS 

 

 

 

(a) Two complex numbers are given by 

3 4z i   and 2 2w i   

 

(i) Find, in the form x iy , the product z w .           1 

 

(ii) Find, in the form x iy , the two square roots of z .          2 

 

(iii) () Express w in modulus – argument form.          1 

 

() Find, in the form x iy , 5w .             2 

 

 

 

(b) The locus of a point P which moves in the complex plane is represented by the  

equation 

 3 4 5z i    

 

(i) Sketch the locus of the point P            1 

 

(ii) () Find the maximum value of the modulus of z .          1 

 

 () Write down the value of arg z  when P is in the position         1 

        of maximum modulus. 

 

 () Find the value of the modulus of z  when 1 1
arg tan

2
z   
  

 
        1 

 

 

 

(c) The complex number z  is given by 1z i  .           2 

 Find real numbers a and b such that 1
b

az
z

  . 

 

 

 

(d) In an Argand diagram the point P represents the complex number z  and  

the point Q represents the complex number w  and the  point R represents  

the complex number z w  with O being the origin. 
 

It is given z w iz  . 

 

(i) Describe the geometric properties of triangle POR, providing full        2 

 reasoning for your answer. 

 

(ii) Find the size of angle QPR.             1 
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QUESTION 2:  (USE A SEPARATE ANSWER BOOKLET) 

 

            MARKS 

 

 

 

Consider the function   4 2g x x x  . 

 

(a) Write down the domain of g ( x ).             1 

 

 

 

(b) Find the x intercepts of the graph of y = g ( x ).           1 

 

 

 

(c) Show that the curve y = g ( x ) is concave downwards for all x > 0.         1 

 

 

 

(d) Find the coordinates of the stationary point and determine its nature.        1 

 

 

 

(e) Sketch the graph of y = g ( x ), clearly showing all essential features.        1 

 

 

 

(f) Hence, by consideration of your graph of y = g ( x ), sketch each of the following 

 on separate diagrams, showing all essential features. 

 

(i)  y g x                2 

 

(ii)  2y g x                 2 

 

(iii)  y g x                2 

 

(iv)  y g x                2 

 

(v) 
 
1

y
g x

                2 
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QUESTION 3:  (USE A SEPARATE ANSWER BOOKLET) 

 

            MARKS 

 

 

 

(a) A polynomial has a remainder of 5 when divided by  3x   and a remainder of        2 

 12 when divided by  4x  . 

 What is the remainder when the polynomial is divided by   3 4x x  ? 

 

 

 

(b) The polynomial 3( ) 3 5P x x x    has roots ,  and .           2 

 Find the value of 3 3 3    . 

 

 

 

(c) The equation 3 23 2 0x x    has roots ,  and .           3 

 Find the cubic equation with roots 2 2 2, and   . 

 

 

 

(d) Given that 2x i   is a root of the polynomial 3 2( ) 2 3 10P x x x x    ,        3 

 factorise ( )P x  over the complex field, . 

 

 

 

(e) If 4 3 2( ) 2 12 14 5P x x x x x      has a triple zero, find all the zeros of ( )P x .       2 

 

 

 

(f) Consider the function 3( )P x x ax b   .            3 

 Show that the function will have three distinct roots if  3 24 27 0a b  . 
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QUESTION 4:  (USE A SEPARATE ANSWER BOOKLET) 

 

            MARKS 

 

 

 

(a) The ellipse ℰ has the equation 

 
2 24 9 36x y   

(i) Write down: 

 

(α) its eccentricity              1 

 

(β) the coordinates of its foci S and S’           1 

 

(γ) the equation of each directrix            1 

 

(δ) the length of the major axis.            1 

 

(ii) Sketch the ellipse ℰ. Show the x and y intercepts as well as the           

features found in parts (β) and (γ) of part (i) above.          1 

 

(iii) Without using the formula for the area of an ellipse, show by      

integration that the area of the ellipse ℰ is 6π square units.         4 

 

 

 

(b) (i) Show that if y px q  is a tangent to the hyperbola     

  
2 2

2 2
1

x y

a b
   then  2 2 2 2p a b q              3 

 

(ii) Hence find the equations of the tangents from the point (1, 3)        3 

to the hyperbola 
2 2

1
4 15

x y
  . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page 6 of 6 

QUESTION 5:  (USE A SEPARATE ANSWER BOOKLET) 

 

            MARKS 

 

 

 

(a) (i) Use De Moivre’s theorem, or otherwise, to show that          2 
3sin3 3sin 4sin    . 

 

 (ii) Hence, solve 38 6 1 0x x   .             2 

 

 (iii) Deduce that 
7 11

sin sin sin
18 18 18

  
  .           1 

 

 

 

(b) The polynomial 3 2( )P x x qx rx s     has real coefficients. It has three 

 distinct zeros , and   . 

 

(i) Prove that qr s .              3 

 

(ii) The polynomial does not have three real zeros. Show that two of the       2 

 the zeros are purely imaginary. (A number is purely imaginary if it is 

 of the form iy , with y real and 0y  .) 

 

 

 

(c) You are given  
2 2

2

2

cos 2 cos sin

2cos 1

1 2sin

A A A

A

A

 

 

 

 

   and 

sin 2 2sin cosA A A  

 

 If n is any integer, prove that: 

 

 (i) 
2 2

1 cos sin 2 cos

n

n ni
n n n

   
    

 
 .           2 

 

 (ii)    
2 2

1 3 1 3
n n

i i    has either the value 2 12 n  or 22 n , according       3 

  as to whether n is or is not a multiple of 3. 

 

 


