
 Year 11 Term 4 Mathematics Extension 2 Exam, 2008 
 

 

Question 1. 
 

Marks 

(a) Find the modulus and principal argument of  i77 − . 
 

2 

(b) 
Simplify  

i
i

43
25

+
+   in the form a+ ib where ., Rba ∈  
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(c) Sketch the locus on the Argand diagram :  iz 22 −+ = 2. 
 

3 

(d) A root of 032 =+− bxx   is i42 −  where b is a complex number. 
Find the other root. 
 

1 

(e) (i)  Find the three cube roots of 1−  in the form a+ ib where ., Rba ∈  
 

3 

 (ii) Show accurately on the Argand diagram the points 21 , PP  and 3P  
representing the  
      complex cube roots of 1− . 
 

1 

(f) The point P representing  z in the Argand diagram satisfies the 
equation :         
              iziz 3251 −+=−− . 
(i)  Find the Cartesian equation of the locus of the point P. 
 

 
 
2 

 (ii) Find the minimum value of z . 
 
 
 
 

1 

Question 2. 
 

 

(a) OABC is a square where 
→
OA  is represented by the vector 2+ 3i. 

Find the vectors representing  
→
OB  and  

→
OC . 

 

4 

(b) (i)   Find the square roots of i125 − . 
 

2 

 (ii)  Hence solve ( ) 0122682 =−+−− ixix . 
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(c) (i)   Write in Modulus Argument  form : i333 + . 
 

2 

 (ii)  Hence show that   i333 +   is a root of  0129636 24 =+− xx . 
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 (iii) Deduce a quadratic factor of  129636 24 +− xx  with real 
coefficients giving reasons. 
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Question 3.  
(a) 

(i)    If ( )ϑϑ sincos irz +=  and 1=z  show  
2

1

cos
nz

nz
n

+
=ϑ       

                                                                  and    
i

nz
nz

n
2

1

sin
−

=ϑ   for 

n integer. 
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 (ii)  Find an expression for ϑϑ 2sinsin n  in terms of z, and deduce 
that  

        ( ) ( ){ }ϑϑϑϑ 2cos2cos
2
12sinsin +−−= nnn . 

 

2 

 
(ii) Evaluate ∫

π
ϑϑϑ

2

0
2sinsin dn  if n is an integer. 
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(b) In the Argand diagram the points A, B and C represent the triangle 
ABC. 

The vectors  
→
AB  and  

→
AC  are represented by 1z  and 2z  respectively 

with  
α=1zArg  , β=2zArg  and ϑ=∠BAC . 

 

 

 (i) Draw the triangle ABC in the Argand diagram with βα > > 0. 
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 (ii) Write  1z  and 2z  in Mod Arg form. 2 
 (iii) Show that the Area A of triangle ABC is given by :  
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21 zzA  . 
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 (iv) Hence find the area of ABC∆  if the coordinates in the x-y  plane 
of A, B and C are  
      ( 3, 2 ), ( 7, 5 ) and ( )4,9  respectively. 
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Question 4.  
(a) Graph the intersection of the regions defined by : 

8
_

,9
_

≤+≥ zzzz and  
4

0 π
<< zArg . 

5 



(b) Let α  be the complex root of 17 =z  with the smallest positive 
argument. 
Let 42 αααϑ ++=   and 653 αααδ ++= . 
 

 

 (i)    Write α  in Mod-Arg form. 
 

1 

 (ii)   Explain why  01 65432 =++++++ αααααα  
 

1 

 (iii)  Show 1−=+δϑ  and  2=δϑ . 
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 (iv)  Write a quadratic equation in the  variable  t with roots ϑ  and δ . 1 
 

(v)   Solve this quadratic equation and deduce that  
2
7

2
1 i+−=ϑ  

and not 
2
7

2
1 i−− . 

3 

 
(vi)   Find the value of 

7
cos

7
2cos

7
4cos πππ

−+  

(vii) Deduce the value of 
7

sin
7

2sin
7

4sin πππ
−+ . 

 
    1 
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 End of Exam  
 










