8.3 (Extra) Complex Numbers 
A.
* Math 163 will show that  
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Also, because of the periodicity of sine and cosine,  
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 , for k any integer, 

k = ± 0,1,2,3, ...  . 

* Mention the beautiful fact: 
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B.
* For  
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Show the same fact for the exponential form of  
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 , same idea for division, i.e.

"We multiply the moduli and add the arguments"

"We divide the moduli and subtract the arguments"

* Show that  
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 has the same modulus as z, but is rotated counterclockwise by 
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C.
* De Moivre's Theorem: For  
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 for any integer n.

Show the same fact for the exponential form of  
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"We raise the modulus to the power and multiply the argument"

* De Moivre's Theorem is also true for any n, including rational numbers, i.e. we can find nth roots:

Show that  
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 is the same number for k = 0  and k = n.

Show that  
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D. 
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* Develop the double angle formulas as an example:   a) 
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and  b)  
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by equating the real and the imaginary parts of a) and b) we get: 
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* Show the conjugate for 
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8.3 (Extra) Homework (give the exact answer when possible)
A.
Write in polar form, with  
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Write in rectangular form:

4. 
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B.
Find  
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Find each of the following directly and by using polar forms:
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be the complex numbers as seen on the right.
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C.

Find the value of each power, write the result in polar

form and plot the results in the complex plane:
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Find all the nth roots of  z . Write answers in polar form and plot in the complex plane:
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Find all the roots of the equation:
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