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HW Section 6.3 Math 12 Honours Solving Problems Involving Complex Roots 
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1. What are the advantages of writing a complex number in Euler form? iz r e =   Explain:  

 

 

2. How do you find the modulus “r” and argument   of a complex number when it is in rectangular form: 

a ib+  ?  Explain 

 

 

3. Suppose ( )1 5 cos20 sin 20z i= +   , ( )2 11 cos15 sin15z i= +   , ( )3 4 3 cos10 sin10z i= +   , what is 

the value of 
1 2 3 ??z z z  =     

 

 

4. Suppose ( )
5 35 cos 20 sin 20i z +  =  , what is the modulus and argument of z  ?   

 

 

5. Is the following equation true?  Explain:  
1

z
z
=   

 

 

6. Are the following complex numbers equivalent?  
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7. Suppose 12 1z =  , how many solutions are there?  How many of the solutions are real?  How many of them 

are complex?  Explain: 

 

 

8. Given that 4 2 3 2z i= +  , how many solutions are there?  How would you find the solutions? Explain: 

 

 

9. Given the equation 24 1z =  with 24 solutions for 0 360     , if we take the sum of the real component of 

all 24 solutions, what would it be equal to?  If we take the sum of all the imaginary component of all 24 

solutions, what would it be equal to?  Explain:   

 

 



10. Convert each of the following complex numbers into Euler form:  

a) 2 3 2i−   b) 5 5 3i −   c) 6 3i−   
 
 
 
 

d) 10 10i−   e) 13i−   f) ( )4 3 2 5i −   

 
 
 
 

g)
1 3

2 3 2

i

i

−

+
  h) 

13 2

4 3

i

i

−

+
 i) 

6 7

3 5

i

i

−

−
 

 
 
 
 

 

11. Evaluate each of the following using De Moivre’s theorem and express in rectangular form: 
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12. Solve for z, with 0 360     :  

a)  3 1z = −   b) 4 1z i= +   
 
 
 
 
 
 

c) 3 1 3z i= +   d) 3 8 0z + =   
 
 
 
 
 
 

13. Find the complex roots for the following expressions:   

i)  Fifth roots of 3 3i+ :       5 3 3z i= +    ii) sixth roots 1 3i−      6 1 3z i= −   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

iii)Fourth Roots of 4 3 4i− −   iv)Cube Roots of 4 2 4 2i− +   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



14. Solve for “z”: 4z i=   

 

 

 

15. Using De Moivre’s theorem, find the values of “a” and “b”: 
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16. Evaluate: i)  
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18. The points (0,0) , (a,11) , and (b,37) are the vertices of an equilateral triangle.  Find the value of “ab”.   

(1994 Aime) 

 

 

 

 

 

19. The solutions to the equation ( )
8

6 81z + =  are connected in the complex plane to form a convex regular 

polygon, three of whose vertices are “A”, “B”, and “C”.  What is the least possible area of triangle ABC? 

 

 

 

 

 

 



20. If we know that 1z =  and given that “K’ is a real number, what is the maximum value of 2 1z Kz+ +  ?  

Note: z  refers to the modulus of the complex variable z. 

 

 

 

 

 

 

 

 

21. If 
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