






Polynomials Project (Chapter 3)

Excel Applications for Polynomials
A number of operations involving polynomials are conceptually simple but often tedious to carry out.  Your task is to create an application in Excel that does three of these operations for you:    
1. 
Given the roots of a fourth degree polynomial and any other point on the curve, find its leading coefficient and y-intercept.
2.
Make a graph of this polynomial.  The domain of your graph should be large enough to show all the x-intercepts, and the range should be large enough to show all the local extrema. 
3.
Find the equation of this polynomial in expanded form.  

Hints

Leading Coefficient and y-intercept
· It is often helpful create extra groups of cells where you perform intermediate steps of the calculation.  It is very difficult to calculate either the leading coefficient or the y-intercept with one mega-formula.

· Excel has a lot of built in functions that you can and should take advantage of.  Use the help menu.  

· Before you start you should come up with a few “test polynomials” where you already know the answers.  They should have simple numbers and cover a range of possible scenarios (positive and negative roots, repeated roots, positive and negative leading coefficients, et cetera).  Use them to test and debug as you develop your application.   
Graph

· First simply graph a few of your test polynomials.  You will need to use a combination of relative and absolute references to do this in an efficient manner.

· Ultimately you will want your graph to update automatically each time the user changes the input.  Thus, the x-values for your graph must be referenced to the roots and the point that are input by the user.  

Expanded Form Equation

· Use two or three steps to accomplish the expansion.
· You can use some of the values calculated for your graph to test each step in your expansion.

	P(x)
	=
	(
	4
	x^4
	+
	8
	x^3
	+
	-33
	x^2
	+
	-2
	x
	+
	8
	)
	(
	1
	x
	+
	-3
	)


· It may be helpful to lay out your polynomial in Excel in a way that is similar to the lay-out you are accustomed to working with.  For example:

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Extension
Modify Parts 1 and 2 so that they can be used for a polynomial of any degree between one and ten.  If you are really motivated, find an efficient way to generalize the expansion part of your application to handle polynomials of degree 1 through 10.
