1. Prove


Expanding brackets

Simplify


In general

Expanding brackets

Simplify


2. Prove

Expanding the second set of brackets

Using the first proof

In general



This pattern shows


Using the first proof



3. Prove

 cannot equal a multiple of 16π because

Multiply through by 

The double angle formula below

Can be substituted in

Repeat

Repeat

Repeat


In general

Start with

By the double angle formula, becomes


For the same reasons as the example,  cannot be a multiple of 2π.
Next

By the double angle formula, becomes

This simplifies to

For the same reason as above,  cannot be a multiple of 4π.
For every new term, the denominator on the right hand side will double, therefore the number before the function will be equal to .
For the double angle formula to work, the function needs to be 

[bookmark: _GoBack] cannot equal a value where  is a multiple of π.
