Intermediate Algebra, Mini-Project: NFL       Part 1       Names: _______________________________
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Directions: 

· Work in small groups of three or four people.  Each group will hand in one completed project.  
· SHOW ALL WORK to receive FULL CREDIT.  
· Write out all calculation(s) you are performing, never just give an answer.

· In this project it’s best to report all slopes and y-intercepts in decimal form.

· You will have one class hour to complete this project.
· In this project, it may be a little harder to spot all portions that need to be filled in.

Make sure you double check that you have completed all required parts of this project.

ARE YOU READY FOR SOME FOOTBALL?

The entire first page is to get you started. Nothing has to be completed on this first page.

Do you play in a fantasy football league?  Do you refuse to move from your couch on Sunday afternoons?  Maybe you’ve simply wondered what Monday Night Football is all about or perhaps you have a crush on Matt Leinart.  Since the National Football League (NFL) televised its first game in 1939, football has captured the heart of many Americans.  From posters to bed sheets, the NFL and her players have permeated the American home.  

Quarterbacks tend to be the face of their teams and receive a great deal of publicity, both personally and professionally.  In particular, in the 1970s, Don Smith introduced the Passer Rating to have a standard method of comparing quarterback performance for players from various teams.  It is a statistic used for rating a quarterback’s passing performance during a game, one season, or even his career. (Note: It does not judge a quarterback’s overall performance.)

Don Weiss, a former NFL Public Relations Director, conjectured that the Passer Rating “was so complicated, people didn’t understand it, so they (the NFL) accepted it.”  Ben Roethlisberger, the current quarterback of the Pittsburgh Steeler’s, declared, “I heard it’s the most ridiculous amounts of numbers and gadgets.  I have no idea what it means.”  He is not alone. Many active football players admit they are puzzled about how it works, but their insights are summarized by Steve Young (NFL Hall of Fame quarterback): “The truth is, if you’re playing decent football, your rating is high.”

So whether you actively trade players in your fantasy league, or you just want to know why you do not have permission to change the television channel on Monday night, this assignment will shed light on the “illusive” workings of the NFL Passer Rating and show Ben (and the “Pros”) how it is done.

******************************************************************************************

There are four components to the Passer Rating:

1. I- the Interception Rating

2. C- the Completion Rating

3. Y- the Yardage Rating

4. T- the Touchdown Rating.
More given information: We will begin by examining the Interception Rating, I.  Below is a table of Quarterback Steve McNair’s 2006 NFL season with the Baltimore Ravens.
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Source:http://www.nfl.com/players/stevemcnair/profile?id=MCN033803

a) What percentage of McNair’s attempts were intercepted?  Call this percentage i and fill in the blank below. (Show the calculation. Round the decimal to four decimal places, then turn it into a percentage that will have two decimal places. Your goal is to give the percentage to the nearest hundredths.)



i = ________ percent


It was determined by Don Smith that a value of   i = 5.5 percent should be considered average and corresponds to an Interception Rating of  I = 1.   Also, a value of   i = 1.5 percent should be considered exceptional and corresponds to an Interception Rating of  I  = 2.  
b) Putting your result from (a) in perspective using the above information, comment on how good Steve McNair’s interception percentage was. (Just say how well he performed with regards to interceptions.)

c) Give the two points from the paragraph above part (b) as ordered pairs, (i, I), which relate each interception percentage i to its Interception Rating I:






Point 1: ​​​​​​​​​​​​​​​​​​​​​​​​​_____________

Point 2: _____________

d) Find the slope of the line that passes through your two points.  (Show your calculations, report your answer as a decimal.) 

e)  Set up the Point-Slope equation of the line that gives the Interception Rating I in terms of i.

f) Take your equation from part (e) and convert it to Slope-Intercept form.  (Show your work.)












I = 

g) Determine Steve McNair’s Interception Rating using parts(a) and (f). Don’t round your answer.

I = 

h) Now let’s look at the graph of the linear function I.  Average and exceptional performances are already marked, so indicate the point that represents Steve McNair’s 2006 season. Label the point with Steve’s name and the coordinates of the ordered pair. Make sure this point confirms what you explained in part (b) and what you calculated in part (g).


Note: When i  =  0 percent, the best possible performance, I  = 2.375.  This is the maximum value a quarterback can have for his Interception Rating.


FACT: To remain consistent, the maximum value any of the four components I, C, Y, T, can take on is 2.375.  Also, none of the four components is allowed to be less than zero.

*****************************************************************************************Now we will look at the Completion Rating, C. Look back on the last page for Steve McNair’s data.

i) What percentage of Steve McNair’s attempts were completions?  Call this percentage c and fill in the blank below. (Show the calculation. Here it is o.k. to give the percentage to the nearest integer.)


c =_______ percent


It was determined by Don Smith that a value of   c = 50 percent should be considered average and corresponds to a Completion Rating of  C = 1.   Also, a value of   c = 70 percent should be considered exceptional and corresponds to a Completion Rating of  C  = 2.  
j) Putting your result from (i) in perspective using the above information, comment on how good Steve McNair’s completion percentage was. (Just say how well he performed with regards to completions.)

k) Give the two points from above as ordered pairs, (c, C), which relate the completion percentage c to its Completion Rating C:






Point 1: ​​​​​​​​​​​​​​​​​​​​​​​​​_____________

Point 2: _____________

l) Find the slope of the line that passes through your two points.  Report as a decimal.  (Show your calculations, report your answer as a decimal.)

m)  Set up the Point-Slope equation of the line that gives the Completion Rating C in terms of c.

n) Take your equation from part (m) and convert it to Slope-Intercept form.  (Show your work.)


C = 

o) Determine Steve McNair’s Completion Rating using parts (i) and (n).  Don’t round your answer.

C = 

p) Now let’s look at the graph of the linear function C.  This time, average and exceptional performances are not marked, so indicate the average and exceptional performances as points on the graph (including the coordinates of both of these points). Then mark the point that represents Steve McNair’s 2006 season. Label the point with Steve’s name and the coordinates of the ordered pair. Make sure this point confirms what you explained in part (j) and what you calculated in part (o).


******************************************************************************************

NOTE: 
The next two parts (including graphs) are for your information. Read them carefully and follow along. There is nothing you have to fill in while looking at the Yardage Rating and the Touchdown Rating. But we will use this knowledge in part (q) below.

If you are pressed for time, skip ahead and start up again working part (q).

******************************************************************************************

Now we will look at the Yardage Rating, Y.

First, we note that Steve McNair had an average yardage of   y =
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 in the 2006 season.  

It was determined by Don Smith that a value of   y = 7   should be considered average and corresponds to a Yardage Rating of  Y = 1.   Also, a value of   y = 11  should be considered exceptional and corresponds to a Yardage Rating of  Y  = 2.  

Using the same technique as before, it can be determined that the Yardage Rating is 


given by the equation


           . 


Using this equation, we can verify that Steve McNair’s Yardage Rating is  Y = 0.879 

(rounded to the nearest thousandth. We used the exact fraction for y, not the rounded version, to come up with this value.)

Now let’s look at the graph of Y:


******************************************************************************************

Last, we will look at the Touchdown Rating, T.
First, we note that Steve McNair had a touchdown percentage of   t =
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percent  in the 2006 

season.  


It was determined by Don Smith that a value of   t = 5 percent should be considered average and corresponds to a Touchdown Rating of  T = 1.   Also, a value of   t = 10 percent should be considered exceptional and corresponds to a Touchdown Rating of  T  = 2. 

 Using the same technique as before, it can be determined that the Touchdown Rating is given by the equation




   
. Using this equation, we can verify that Steve McNair’s Touchdown Rating is  T = 0.684

Again, nothing has to be filled in on this graph. Now let’s look at the graph of T.  

******************************************************************************************
We are now in the red zone (20 yards to go!) So let’s briefly summarize what we have found so far.

q) Fill in the values you calculated for Steve McNair’s ratings, then find the sum of these four values.
	   Interception Rating,  I
	

	Completion Rating, C
	

	Yardage Rating,       Y
	       0.879


	Touchdown Rating, T
	       0.684

	SUM    I + C + Y + T
	



Don Smith decided a player with an average of 1.5 in each of the four component ratings did well and should get a grade of “A” and thus a total Passer Rating of 100.

r) If a player averages 1.5 for all four components, find the sum I + C + Y + T and fill it in below.

	                                       Interception Rating,  I
	   1.5

	                                Completion Rating, C
	   1.5

	                                 Yardage Rating,       Y
	   1.5


	                               Touchdown Rating, T
	   1.5

	SUM    I + C + Y + T   for a very good game.
	


s) So a total passer rating of 100 goes with the sum you just found in step (r). You now are ready to find Steve McNair’s Passer Rating. To do this, set up and then solve a proportion. (You MUST use a PROPORTION. You may not use anything that is given below. Round the answer to the nearest tenths.)








Steve McNair’s Passer Rating for the 2006 season  =

*****************************************************************************************

Instead of setting up a proportion every time, we can summarize it in the following formula, which is just a result of solving the proportion in general. So if we want to determine a quarterback’s Passer Rating, for the rest of the project we may now use:

Passer Rating = 
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(I + C + Y + T)
To come up with this formula, we referred to a very good performance. But we are not limited to these:

t) Let’s look at a Perfect Game. Recall that the greatest value any of the four ratings can take on is 2.375. If a player averages 2.375 for all four components, find the sum I + C + Y + T and fill it in below.
	                                     Interception Rating,  I
	     2.375

	                                  Completion Rating, C
	     2.375

	                                  Yardage Rating,       Y
	     2.375


	                                  Touchdown Rating, T
	     2.375

	SUM    I + C + Y + T   for a   Perfect Game
	


u) And finally, determine the Passer Rating of a Perfect Game. (You now may use the formula from above. Round the answer to the nearest tenths.)

Passer Rating for a Perfect Game  = 

TOUCH DOWN!
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– page 7 of 7 –
Based on the talk “NFL Passer Rating” by Professor Jim Messenger, Anne Arundel Community College, MD, Spring 2007

  Adapted by: Professor Clayton & Professor Riordan, Anne Arundel Community College, MD
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