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Question 1. Trigonometric Form of Complex Numbers Apply Complete and submit the assignment below; then you can proceed onto the next lesson. The famous formula shown below is called Euler’s formula, after the Swiss mathematician Leonhard Euler (1707-1783). ea + bi = ea(cos b + i sin b) This formula gives rise to the equation eπi + 1 = 0. This equation related the five most famous numbers in mathematics--0, 1,π , e, and i-- in a single equation. Show how Euler’s formula can be used to derive this equation. Write a short paragraph summarizing your work.
Euler’s Equation
From the Maclaurin’s expansion we know that

When we look at the polynomial expansion of cos x that is the Maclaurin’s series for cos x given by:
Furthermore, the Maclaurin’s series for sin x is given by:
When we add the Maclaurin’s series of cos x and sin x, we get:


This is similar to the Euler’s equation

The difference exists in the position of positive and negative signs.
To reconcile the position of the operators, we will try to define , where i is the imaginary number. 
This means in the Euler’s equation we have to replace (ix) for every (x)

However, we know that 

This simplifies the equation to

Now in the equation above, we shall separate the equation into two parts, the real parts of the equation and the imaginary parts of the equation. 

Look keenly at the real part of the equation that is the first part of the equation it is similar to Maclaurin’s series for cos x

The imaginary part of the equation is similar to Maclaurin series of sin x.


Therefore, the equation can be rewritten as 

This now forms the Euler’s equation.
We can operate this equation in radians. 
In radians, we shall make x = π
This makes the equation to be:

We know that
 

Therefore, 



Adding +1, on both sides of the equation gives:

The above equation forms the Euler’s identity. 
Where:

 This helps to find the root of polynomials

The Euler’s equation is made by adding the Maclaurin series of cos x and sin x by defining . The real part of  forms the Maclaurin series of cos x and the imaginary part of  forms the maclurin series of sin x (Jones, 2017). When we operated the Euler’s formula in radians, we substituted the x in the equation to be π. This substitution resulted to what we called a Euler identity. 
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