Always Perfect
Part 1 (d)
For numbers and where both  and are integers,  will be a perfect square.
Proof:
Suppose  for some integer. Then 



Part 2(a)
We have to prove that 
  [Where]                                    
But  . 
QED
Part 2(b)
The product of 4 consecutive even/odd numbers is equivalent to     
 = 
=
Since, the product of 4 consecutive even/odd numbers + 16 will always be a perfect square.
Part 2(b)
Product of 4 numbers with a consecutive difference of 3 is
  
[I chose this particular way so that I could get a complete the square sort of expression by simplifying this using the identity ]

       Adding 81 we get 
 
If the 4 numbers are whole numbers then x will have a decimal of 0.5, in which case  will have a decimal value of 0.25. Therefore the decimal value will cancel out with the 0.25 in 11.25. Thus, 81 plus the product of 4 numbers with a difference of three , will give us a perfect square (provided that the numbers are integers).
Part 2(d)
If the difference between the numbers is n, then the number that must be added to the product of the 4 numbers is.
Proof:
If you are working with a difference of n, then you name your sequence as follows:
  = 
=                              
For the expression to be a perfect square it has to be in the form
 =                                                                                               So this can be expressed as   where  which in this case is    

We will have to add  to the expression to make it a perfect square.

