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1999 
 

Question 3 
 

Q3 (a) If 









45
12

A , find 1A . 

 
 
      (b)   (i) Find a quadratic equation whose roots are i3 and i3 , where 

12 i . 
 
     (ii) Let 202223  zkzzzP )( , Rk  . 
 

i3  is one root of  0)(zP .  
                    Find the value of k  
                    Find the other two roots of the equation 0)(zP . 
 
  
       (c) (i) Solve for w  
 
   iiww  35 . 
 
            Write your answer in the form ivu   where Rvu  , . 
 
 
 
  (ii) Use De Moivre’s theorem to find three roots of the equation 
 
       016 z  
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Solution 
 

Q3 (a) If 









45
12

A , find 1A . 

 

   





























25
14

3
1

25
14

58
11A

 

 
 
      (b)   (i) Find a quadratic equation whose roots are i3 and i3 , where 

12 i . 
 
 
     (ii) Let 202223  zkzzzP )( , Rk  . 
 

i3  is one root of  0)(zP .  
                    Find the value of k  
                    Find the other two roots of the equation 0)(zP . 
 
 
 
(i) One root is i3  and a second one is i3 so we can form these into a 

quadratic.  
Use 02   zz )(  

  
  Let  i 3  and i 3  
  Sum of roots        6   
 
  Product of roots       10933 2  iii ))((  
  
 
   Quadratic is 01062  zz  
 
 
 
 
 
 
 
 
 
 



 Question 3 of 1999.doc, Page 3 of 5 

   
 

 
(ii) If i3  is a root then sub in i3 for z  
 

 
02032233
02022

23

23





)()()( iiki
zkzz

 

 
 Must use the Binomial Theorem to expand out 33 )( i  
 

 
i

ii
iiii

2618
92727

333333 32233




 ))(()()(
 

 

 
i

iii
68
693 22


 )(  

 

 

ikiki

ikiki

iiki

00684864

0202266682618

020322682618





 )()(

 

 
 Let real equal real or the imaginary equal the imaginary. 
 

    
8

648
0864






k
k
k

 

 
One root is i3  and a second one is i3 so we can form these into a 
quadratic. We can then divide the quadratic into the cubic to find the third 
root. 
 
           2z  
                   20228106 232  zzzzz  
 
 The third root is 2z  
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       (c) (i) Solve for w  
 
   iiww  35 . 
 
            Write your answer in the form ivu   where Rvu  , . 
 
 
  Let ivuw   
 
   22 vuw   
 

    

iviuvu

iivuivu

iiww







35

35

35

22

22  

 
  Let imaginary = imaginary 
   

     1u   
 
  Let real = real 
 

    
 

   0212

0232

0464

9615

315

35

2

2

22

2

22













vv

vv

vv

vvv

vv

vvu

 

 

    
2
1

v   or  2v  

 

Answers are i21  and i
2
11  
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 (ii) Use De Moivre’s theorem to find three roots of the equation 
 

  016 z   
 

      
6
1

6

6

11

1





z

z
  

 
 
 
 
       1 
 
 

i011   nin 22 sincos    since 1r  and argument 0  
    

 6
1

01 )( i 6
1

22 )sin(cos  nin   using De Moivre's Theorem 
 

    
6

2
6

2  nin sincos   

 
Sub in 0n to come up with the first answer 
  ii 0100  sincos  
 
Sub in 1n to find second answer 

  

2
3

2
1

6060

6
2

6
2







 sincos

     sincos

i

i 

 

 
Sub in 2n to find second answer 

  

2
3

2
1

6060

120120

6
4

6
4









sincos

  sincos

     sincos

i

i

i 

   


