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1. 

At the outset, I realised that for any term raised to the nth power to equal one, the power must always be zero. I can prove this using the following generalized rule for dividing numbers with a common base where n here represents a non-zero real number and the powers x and y are also non-zero real number:  . We know that any non-zero real number divided by itself equals one 
so  which can be rewritten as  as any number to the power of one remains the same. Using the generalized rule for dividing numbers with the same base, this gives . 
Hence , where n represents any non-zero real number. N cannot be substituted in as zero since division through zero is not possible.  

Having established that, this leaves the quadratic power needing to equal zero.
So,  
Factorising the quadratic gives 
Therefore, 
Furthermore, 

Secondly, to find the next pair of values, it is true that for any term raised to the nth power, if the base equals one then the equation will be satisfied: 
Implementing this results in 
Subtracting one from both sides gives 
Hence, 
Thus, to satisfy the equation, because one of the multiplying bracket terms must equal zero for the result to be zero. 

Finally, it also occurred to me that if the base equals minus one, then I can find the last pair of values on the constraint that the nth power is an even integer; as an odd number, will always produce -1 if the base is -1: 
So, 
Adding one to both sides gives 
By factorising the quadratic expression, I obtain 
Hence 

Therefore, the six possible solutions for n that satisfy the first mega quadratic are 

2. 

Using the same approach as the first mega quadratic, for any term raised to the nth power to equal one, the power must be 0. 
 So,  
Factorising the quadratic gives  
Furthermore, 
Thus, 

If the base quadratic term equals one, then whatever the nth power the result will be one.
Hence,  
Subtracting one from both sides produces 
Factorising the quadratic leaves 
Therefore, 
Consequently, 𝒏

As mentioned previously, on the restriction that the quadratic power equals an even integer, if the base quadratic equals -1 then the mega quadratic will be satisfied.
Using 
Adding one to both sides gives 
Factorising the quadratic expression results in 
Consequently, 
Thus, 

Concluding, the six possible solutions for the second mega quadratic are . 

Can you find some more Mega Quadratic Equations like these?

A general pattern I have noticed is that the constant term in the base quadratic factorises if one is either added or subtracted away from it. On that premise, if the constant terms in the brackets of the quadratic expression when factorised are consecutive integers or numbers situated beside each other such as 8 and 9, then using the example of 8 and 9:
Let’s say that n is the variable again, , if the constant term here which will be 72 is one less than what will be produced when the quadratic is expanded, two pairs of solutions can be formed. 
E.g. 
These are the two methods of finding solutions for n in the base quadratic term, using the constraint for the equation that equals -1 that the nth power is always an even integer otherwise. 
Simplifying these two equations and factorising subsequently,
we have : Notice that the constants don’t have to be negative however their operating signs must be the same otherwise the numbers are not consecutive.
So, to form any mega quadratic equation, the base quadratic should be composed of two consecutive integers, negative or positive, and subtracting one from the constant term formed when the quadratic is expanded. About the quadratic power, if the expression can factorise and equal zero, any expression should do. 
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