Math 1200 -College Algebra for Business	 	names  					

					 						

Introduction to Excel IV:  Polynomial Modeling and Solver

1. Housekeeping – Put the names of all the group members on the first sheet of an Excel workbook.  Save the file with the name Excel2Name1Name2Name3.xlsx where Name1, Name2, etc are group member names.

Overview – We have used goal seek and Desmos to fit date to best fitting lines.  We now want to fit to best fitting polynomials of higher degree.  If cost and demand price are linear in quantity, then revenue and profit will be quadratic in quantity.

2. Creating a quadratic model in Excel

We are once again selling widgets.  The following data set concerns units sold and profit.  Enter this data into Excel.
	q (in hundreds)
	profit(q) (in thousands)

	0
	-59

	1
	-18

	3
	62

	5
	97

	6
	109

	9
	142

	10
	154

	13
	136

	15
	96




A) Use this data to create a scatter plot in Excel that profit for selling various quantities of widgets.  Your scatterplot should look something like this:
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B) Add a quadratic trendline to your graph
· Control-click (right click on a pc) on one of the points and select “add trendline”.  
· In the options for formatting the trendline Display the equation on the chart.
· In the trendline options, choose polynomial and Order 2.  (This makes the function quadratic. Order 3 would be a cubic polynomial and order 4 would be a quartic polynomial.)
· Control-click on the label and “format trendline label”.  Make the label 16-point typeface so it is easy to read.

C) Add predicted values to your chart.
· In the next column of your chart, add a column for predicted value.
· Use the equation from the trendline, modifying from math notation to Excel notation, to fill in values from your chart.
D) Notice variances and make predictions.  Answer in a textbox on your sheet.
· For what quantity of widgets is there the biggest discrepancy between the predicted and actual profit?
· What is the predicted profit for selling 800 widgets?
· What is the predicted profit for selling 1200 widgets?

3. Using Goal Seek to find break-even points.

Use the same sheet. We are interested in finding the quantities for which profit is 0, or the break-even points.  

A) Add rows to your chart for your guess at the two break-even points.  (I am guessing 2 and 18.)
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B) Find the data tab, then what-if analysis, and select Goal Seek.  For my chart I want to set cell C11 to zero by changing the value of cell A11.  Then I want to repeat the process with row 12.  Record the values of your roots in your textbox.

C) Find the quantity that is halfway between your roots. It should be the x coordinate of your vertex. 

D) Find the maximum profit.  Plug the values found in C into your equation

4. Using Solver to find the maximum the easy way.
A) Rather than using Goal Seek to find the two roots and taking the average, we can use solver to find the maximum. Add another row to your table and proceed like you were finding a root with Goal Seek, but using Solver instead.  Rather than finding a value, find a maximum.
B) Note that Solver works when the max is not halfway between roots, with cubic polynomials for example.

5. Doing the same thing with Desmos

A) Enter the same data set into a table in Desmos. (Columns are automatically  and .)
B) In the next row enter  or (y_1~+a x_1^2+bx_1 +c).
C) Enter f(x) = ax^2+bx+c in the next row so you can find values at particular points.  Find predicted values to match the given values.
D) Find the break-even points.
E) Make a screen shot of your work and add it to a page in your Excel workbook.

6. Working with a larger data set.  With a larger data set, we want to copy and paste rather than retyping the data.

A) Use spreadsheet from Blackboard for Sample 2.  The file has 100 rows.  Copy and paste into your own worksheet.
B) Find a best fit quadratic curve.
C) Find the break-even points.




7.  Best fit cubic equations

A) This time, find the best fitting quadratic and cubic (degree 3) polynomials for the data.

	q (in hundreds)
	profit(q) (in thousands)

	10
	38

	20
	223

	25
	277

	33
	303

	40
	283

	45
	226

	50
	165

	60
	-66

	65
	248



B) Add columns to your chart for the values predicted by both equations.

C) Using solver or Goal Seek find all roots and local minimums or maximums.

D) Replicate the work in Desmos.  Add a screenshot to your Excel workbook	

When you finish your worksheet, make sure to share copies with the group and then submit it on blackboard.
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