
You should do an integral of a trig function.  

tan xdx
0

π /3

∫ =

Recognize that value?
When you learned about e, logarithms and trig in precalculus they were separate chapters, 
right?  
We’re going to explore a deep connection between ex and trig.

Look at this function: f (x) = eix

cos x + isin x
Find ′f (x) .  What derivative rule applies?  Don’t fret, i = −1  is just a constant!

That’s a bit complicated.  Simplify your numerator carefully.  

What does ′f (x) equal? _____  That implies that f (x) is __________.  Now, think, what 

is the easiest value you could plug into x to evaluate f (x) ?       Go on, evaluate it.

To summarize: f (x) = eix

cos x + isin x
= 

Therefore, eix =

Use this identity to find the value of eiπ =
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eiθ = cosθ + isinθ  (Euler’s Identity a.k.a. Euler’s Formula) can help you derive trig 
identities that you might be unsure about.  For instance, consider the double angle 
identities, which have one side with a 2θ and one side with a θ.  

Start with this true statement:  

� 

ei(2θ ) = eiθ( )2        (true by the property of exponents)

   Sub in formula for eiθ

On both sides!

Expand the righthand side

Gather imaginary &
real terms of RHS

Since the LHS = RHS, for two complex numbers to be equal, the real parts must be equal 
and the imaginary parts must be equal.  The real parts make which double angle identity? 

And the imaginary parts make which double angle identity?

So, if you forget the details of these identities, you can derive them with Euler’s formula.
Try deriving identities for cos(α+β) and sin(α+β).  Sub in (α+β) for θ and go from there.  
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