Application of DeMoivre’s Theorem
Things that you should already know:

*
Re(z) means the real part of the complex number z,  so
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*
Im(z) means the imaginary part of the complex number z, so 
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Certain trigonometric identities can be derived using DeMoivre’s theorem.  We can for instance express 
[image: image5.wmf]cos

n

q

, 
[image: image6.wmf]sin

n

q

 and 
[image: image7.wmf]tan

n

q

 in terms of 
[image: image8.wmf]cos

q

, 
[image: image9.wmf]sin

q

 and 
[image: image10.wmf]tan

q

.

Example:

We can find an expression for 
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(using DeMoivre’s theorem)

Let c = 
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  and s = 
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using the fact that 
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So  
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(pick out the terms without an i).

Therefore 
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(*)
If required, the right hand side can be expressed entirely in terms of 
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 by substituting 
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We get:
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Note 1:  We can also get an identity for 
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Therefore:  
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(**)
If required, the right hand side can be expressed entirely in terms of 
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 by substituting 
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Note 2:  We can also get an expression for 
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 by dividing equation (*) by equation (**):
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Dividing every term on the top and bottom by 
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Question:

a)  Find an expression for 
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b)  Find an expression for 
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c)  Show that 
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, where t = tanθ.

Solution:  Follow the example above to complete the gaps in this solution:
a)  
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  (using DeMoivre’s theorem)

Let c = 
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using the fact that 
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Therefore 
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We need to get the right hand side entirely expressed in terms of 
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b)  To get an expression for 
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So 
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To get the RHS entirely expressed in terms of 
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Questions:
1. Find an expression for 
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2. Find an expression for 
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3. Find an expression for 
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