
Section A – (Start a new Booklet) 

 

Question 1. (18 marks)         Marks 
 

(a) If 4 2u i= +  and 3 5v i= −  find:         ( 4 ) 

 

(i) iu v+  

 

(ii) 
1

Re( )
v

 

 

 

(b)  (i)  Express each of the complex numbers 2z i=  and 1 3w i= +  in  ( 2 ) 

 modulus  – argument form. 

 

 

(ii)  Indicate the points representing the complex numbers 2z i=  and   ( 2 ) 

1 3w i= +  on an Argand diagram. 

 

 

(iii) Find the exact values of arg
z

w

 
 
 

 and arg( )z w+     ( 4 ) 

 

 

(c) The polynomial equation 
3 2

3 5 0x x x− + − =  has roots ,α β  and γ . Find the ( 3 ) 

value of 
1 1 1α β γ− − −+ +  

 

 

(d) Find 1
tanx xdx

−∫          ( 3 ) 

 

  

 

 

End of Question 1. 

 

 

 

 

 



Question 2. (16 marks)         Marks 

 

(a) If ,α β  and γ  are roots of 
3

4 1 0x x− − =  find the polynomial equation   ( 3 ) 

with roots 2 , 2α β  and 2γ  (answer in expanded form). 

 

 

 

(b) (i)  Express 8 6i−  in the form a + ib where a and b are real and a > 0. ( 3 ) 

 

 

(ii)  Hence solve the equation       ( 3 ) 

 

   
2

2 (1 3 ) 2 0z i z+ − − =  

 

 expressing the answers in the form X + iY where X and Y are real. 

 

 

 

(c) Let 1 2A i= +  and 2B i= − .      

 

On an Argand diagram sketch the locus specified by: 

 

(i) 
3

arg( )
4

z B
π

+ =         ( 2 ) 

 

(ii) z A z B− = −          ( 2 ) 

 

 

 

(d) Find 
5

6

x
dx

x

+

+∫          ( 3 ) 

 

 

 

 

 

 

End of Question 2. 

END OF SECTION A. 

 

 

 

 

 

 



Section B – (Start a new Booklet) 

 

Question 3. (14 marks)         Marks 

 

(a)   Find: 

 

(i) 
2

3 2

dx

x x+ −
∫         ( 2 ) 

 

(ii) 
2

( 1)( 4)

dx

x x+ +∫        ( 3 ) 

 

(iii) 

2

2
1

x x

x

e e
dx

e

+
+∫         ( 3 ) 

 

(b)   (i)  Given that        ( 4 ) 

1
2 2

0
(1 )

n

n
u x dx= −∫  

 

  prove that 
2

1
n n

n
u u

n
−=

+
 

 

  (ii)  Evaluate 5
u         ( 2 ) 

 

 

 

 

 

 

  

End of Question 3. 

 

 

 

 

 

 

 

 

 

 



Question 4. (15 marks)         Marks 

(a)   If 1z i= +  is a root of the equation  

 
3 2

6 0z pz qz+ + + =  

   

  where p and q are real, find: 

 

(i) the values of p and q       ( 3 ) 

 

(ii) all the roots of the equation.      ( 1 ) 

 

 

 

(b)   Sketch the region in the Argand diagram consisting of those points  ( 4 ) 

representing the complex number z which simultaneously satisfy 

arg
3

z
π

<  and 4z z+ <  and 2z >  

 

 

 

(c)  The complex number z represents a variable point P in the Argand  ( 3 ) 

plane. If z z α= −  where α is real evaluate 
2

arg( )z zα−  
 

 

(d)   Given that w is the non-real root of 
5

1 0z − = with smallest positive ( 4 ) 

argument find a real quadratic equation with roots 
2

w  and 
3

w . 

 

 

 

 

 

End of Question 4. 

 

END OF SECTION B. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Section C – (Start a new Booklet) 

 

Question 5. (12 marks)         Marks 

 

(a)   Four medical tests A, B, C and D are carried out within 14 days on a  

patient. A must precede B and B must precede C and D. On the days 

when A and B are carried out the patient must not undergo any other 

test, but C and D can be carried out on the same day or on different  

days in any order. 

 

In how many ways can the days for the test be chosen?   ( 4 ) 

 

(b)   K is a positive real number and u, v are complex numbers. Show that ( 4 ) 

the points on the Argand diagram which represent respectively the 

numbers: 

  , ,
1

u iKv
u v

iK

−
−

 

form the vertices of a right-angled triangle. 

 

(c)   The quardatic equation 
2

(2cos ) 1 0x xθ− + =  

  has roots α  and β . 

(i) Find expressions for α and β  in terms of θ     ( 2 ) 

 

(ii) Show that 
10 10

2cos(10 )α β θ+ =      ( 2 ) 

 

 

 

 

 

 

 

 

 

End of Question 5. 

 

 

 

 

 

 

 

 

 



Question 6. (15 marks)         Marks 

 

(a)   When a cubic polynomial A(x) is divided by 
2

1x x+ +  the remainder ( 3 ) 

is  2x + 3. When A(x) is divided by x(x + 3) the remainder is 5(x + 1). 

Find the polynomial A(x) 

 

 

(b)    

 

 

 

 

 

 

 

 

 

 

 

 

XY is a fixed chord of a circle. Z is a point on major arc XY. 

The perpendicular from X to the chord YZ meets YZ at A. The 

perpendicular from Y to the chord XZ meets XZ at B.  

Let XZY θ∠ = . 

(i) Copy the diagram into your booklet 

 

(ii) Prove that ABXY is a cyclic quadrilateral.    ( 1 ) 

 

(iii) Show that AB = XYcosθ.      ( 3 ) 

 

(iv) Deduce that as Z moves on the major arc XY the length of AB  ( 2 ) 

is constant. 

 

(c)   (i)  Suppose that k is a double root of the polynomial equation  ( 2 ) 

P(x) = 0. Show that P’(k) = 0 

 

(ii)   If 
3 2

3 3 0x px qx r+ + + =  has a double root prove that   ( 4 ) 

 
2 2 2

( ) 4( )( )pq r p q q pr− = − −  

 

 

 

 

End of Question 6. 

 

END OF SECTION C. 

 

END OF THE EXAMINATION. 
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