Year 13 Calculus         ASSIGNMENT  N0 11             Name………………………
1. If u = 5 – i  and   v = 2 + i  calculate:

(a) uv

(b) u

v   

2. If z = 2 + 2i  

(a) Draw z on an Argand diagram

(b) Find   ( z(
(c) arg(z)

3. If z =  – 5  +  3i

(a) Draw z on an Argand diagram

(b) Find   ( z(
(c) arg(z)

4. If z = (3 – i 

(a) Draw z on an Argand diagram

(b) Find   ( z(
(c) arg(z)

5. If w = 4 – 3i  calculate :

(a)  w2
(b)  w

(c)  1
      w  

6. Find the complex roots of:

      x2 – 6x    =   – 10         

by completing the square.

7. Use the quadratic formula to find the complex roots of  x2 + 3x + 5 = 0 

8. If  z  =  3 + i  find iz,  i2z  and  i3z and display all four of these on an Argand diagram.

What is the geometric result of multiplying a complex number by i ? 

9. Express this complex number :

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	  
	
	
	
	
	

	
	
	
	
	
	
	


(a) in Cartesian form a + bi

(b) in Polar form  r cis(()

10. Express  10 cis ( 300) or 10 cis((/6)

      in Cartesian form a + bi

11. Express these in Polar form in both degrees and radians.

(a) 6 + 6i

(b)  – 5 + 5i

(c)   – 2 – 2i

     (d)    1 – (3 i 

12. Simplify:

(a) (cos 70 + i sin 70) (cos 20 + i sin 20)

(b)  3 cis ((/6) ( 4 cis ((/3)
13. If z = 2 cis ((/6) or 2 cis (30) find and simplify :

(a) z2
(b) z3
(c) z4
14. Show clearly how to find  (1 + i)10 using De Moivre’s theorem.

15. Find all solutions of :

(a) z3 = 64

(b) z4  = 16

(c) z3  = 8i

(d) z2 =  – 9i 

(e) z4  = (3 – i 
SOLUTIONS ASSIGNMENT N0 11
1. If u = 5 – i  and   v = 2 + i  calculate:

(c) uv = 11 + 3i

(d) u   = 9 – 7i

v       5    5

2. If z = 2 + 2i  

(a) Draw z on an 

Argand diagram
                                          

(b) Find   ( z( = 2√2

(c) arg(z)     = 450 or π/4                                 


3. If z =  – 5  +  3i

(a) Draw z on an
Argand diagram

(b) Find   ( z( = √34

(c) arg(z) = 180 – 31 =1490 or 2.6 rad


4. If z = (3 – i 

(a) Draw z on an 

Argand diagram

(b) Find   ( z( = 2

(c) arg(z) =  – 300  or   –  π/6

5. If w = 4 – 3i  calculate :

(a)  w2   = 7 – 24i

(b)  w   = 4 + 3i

(c)  1    =  4  +  3i

      w       25     25

6. Find the complex roots of:

      x2 – 6x    =   – 10         

by completing the square.

     x2 – 6x + 9 = 9 – 10

      (x – 3)2     =  – 1

       x              = 3 + i , 3 – i  

7. Use the quadratic formula to find the complex roots of  x2 + 3x + 5 = 0 

 x =  – 3  ± i (11
           2          2 

8. If  z  =  3 + i  find iz,  i2z  and  i3z and display all four of these on an Argand diagram.

What is the geometric result of multiplying a complex number by i ?     Rotating +900


	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


9. Express this complex number :

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	  
	
	
	
	
	

	
	
	
	
	
	
	


(c) in Cartesian form a + bi = 4 + 3i

(d) in Polar form  r cis(() = 5 cis ( 36.9)

10. Express  10 cis ( 300) or 10 cis((/6)

      in Cartesian form a + bi

      = 10cos 30 + i 10sin 30

     = 10 √3   + i 10  = 5 (3 + i 5
              2           2

11. Express these in Polar form in both degrees and radians.

(a) 6 + 6i = 6(2 cis (45) or 6(2 cis (π/4)
(b)– 5 + 5i = 5(2 cis(135) or 5(2cis(3π)                                                                                                                
                                                       4

(c) – 2 – 2i = 2(2cis(-135) or 2(2cis (-3π)                                                                                                                
                                                              4

(d)    1 – (3 i = 2 cis(-60) or 2 cis(-π/3)

12. Simplify:

(a) (cos 70 + i sin 70) (cos 20 + i sin 20)

     = cos 90 + i sin 90

     = 0 + i

(b)  3 cis ((/6) ( 4 cis ((/3)
      = 12 cis (π)                                                                                                                
                      2

      = 12 (0 + i)

      = 12i
13. If z = 2 cis ((/6) or 2 cis (30) find and simplify :

(a) z2  = 4 cis 60 = 2 + i 2√3

(b) z3  = 8 cis 90 = 8i 

(c) z4  = 16 cis 120 = -8 + i8√3

14. Show clearly how to find  (1 + i)10 using De Moivre’s theorem.

If z = 1 + i = √2 cis 45 = 20.5 cis 45

So z10 = 25 cis 450

          = 32(cos90 + isin 90)   

          = 32( 0 + i)

15. Find all solutions of :

(a) z3 = 64

(rcis θ)3 = 64 + 0i

r3 cis 3θ = 64 cis (0 or 360 or 720)

r = 4  and 3θ = 0, 360, 720

                  θ = 0 ,120, 240

z1 = 4 cis 0

z2 =4 cis 120

z3 =4 cis 240
(b) z4  = 16

r4 cis 4θ = 16cis (0 or 360 or 720, or 1080)

r = 2 and 4θ = 0 or 360 or 720, or 1080

                 θ = 0, 90, 180, 270

z1= 2 cis 0

z2 = 2 cis 90

z3 = 2 cis 180

z4 = 2 cis 270 or 2 cis -90

(c)  z3  = 8i

r3cis 3θ = 8 cis (90 or 450 or 810)

r = 2  and 3θ = 90, 450, 810

                  θ  = 30, 150, 270

z1 = 2 cis 30

z2 = 2 cis 150

z3 = 2 cis 270

(d) z2 =  – 9i 

r2 cis 2θ = 9 cis (270 or 630)

r = 3   and θ =  135 or  315

z1 = 3 cis 135

z2 = 3 cis 315 or 3 cis -45

(e) z4  = (3 – i 
r4  cis 4θ = 2 cis (330, 690, 1050, 1410)
  r = 21/4    4θ = 330, 690, 1050, 1410

                    θ =   82.5,172.5,262.5, 352.5

z1 = 21/4cis82.5

z2 = 21/4cis172.5

z3 = 21/4cis262.5

z4 = 21/4cis352.5
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iz = -1 + 3i





i2z = -3 – i 








i3z = 1 – 3i
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