Complex Numbers:  FP3
L.O.:  Multiplying and dividing complex numbers written in modulus-argument form.

Recap from FP1:  Modulus and argument

Let z = x + iy.  We can rewrite z in terms of its modulus and argument.
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Suppose |z| = r  and   arg(z) = θ.







Recall that the argument should be measured in radians
Then x = Re(z) = rcosθ   and    y = Im(z) = rsinθ.

So  
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1)  z = 3 + 7i.



[image: image2.wmf]||

rz

==


To find the argument:


tanθ = 

Therefore,  θ =

So:   z = 

Note 1:  A shorthand form for modulus-argument form is 
[image: image3.wmf][58,1.166]

  (but don’t use this for your final answer).

Note 2:  Many types of calculators can be used to find the modulus and argument of a complex number.  For example on a Casio fx-83WA you would first convert your calculator to radians then type:
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Pol(3, 7) = 

(this gives the modulus)


RCL F


(this gives the argument).

2)  z = -2 – 5i
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tanφ = 


i.e.  φ = 

So the argument is 

Therefore z = 
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Multiplying Two Complex Numbers in Modulus-Argument Form

Let 
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So  
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And
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i.e.  when you multiply two complex numbers written in modulus-argument form, you multiply the moduli and add the arguments.

In shorthand form:   
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Example:

Suppose 
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· Then wz = 
[image: image18.wmf]35

8624

[42,()][8,]

ppp

´+-=


i.e.  wz = 
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i.e.  
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i.e.  
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Dividing complex numbers in modulus argument form

Let 
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= 
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So:  
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Therefore, to divide two complex numbers written in modulus argument form, you divide the moduli and subtract the arguments.

In shorthand form:   
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Example (continued):
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So,  
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Therefore,  
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