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SPORTS FORMULAS 
 

 
Stage 1 
 
Attempts to steal bases may help or hurt a baseball team, depending on how often a 
player succeeds. Stolen Base Runs is a statistic that estimates the number of runs created 
when a player tries to steal bases. The formula is 
 

R  = 0.3 • S – 0.6 • C 
 
R is the Stolen Base Runs statistic 
S is the number of bases stolen 
C is the number of times a player is caught trying to steal a base 
 
R can have a positive, zero, or negative value. 
 
1. What is a player's Stolen Base Runs statistic if she steals 11 bases and is caught 4 

times? What does this number mean? (Remember the order of operations!) 
 
2. What is a player's Stolen Base Runs statistic if she steals 8 bases and is caught 6 

times? What does this number mean? 
 
3. Write an algebraic inequality showing that a player who is caught stealing base 9 

times has not hurt her team by stealing bases. What is the smallest number of times 
she must steal base successfully in this case? 

 
4. Make a table of values for C and S showing the "break-even" point where a player's 

attempts to steal base have no effect on the team's number of runs. Look for a pattern 
in your table, and describe how C and S are related at the break-even point. 

 
5. Plot the points in your table to make a graph showing values of C and S at the break-

even point. Describe any patterns you see in your graph. 
 
6. Use the Stolen Base Runs formula to write an inequality for the situations in which a 

player's base stealing helps her team score more runs. 
  
7. Find points in your coordinate grid that represent situations where base stealing helps 

the team. Describe or show the places where these points are located.  
 
8. Explain why C is multiplied by a larger number than S in the formula. 
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Stage 2 
 
The National Football League quarterback rating formula is 
 

R = 0.05 ⋅(C − 30)+ 0.25 ⋅(Y − 3)+ 0.2 ⋅T + (2.375 − 0.25 ⋅ I )
6

⋅100  

 
The variable R is the quarterback rating. The numerator has four parts that give a score 
for each variable. 
 

C: Completion percentage Score: 0.05 ⋅(C − 30)   
Y: Yards gained per attempt Score: 0.25 ⋅(Y − 3)  
T: Touchdown percentage Score: 0.2 ⋅T  
I: Interception percentage Score: 2.375 − 0.25 ⋅ I  
 

All percentages are based on the number of passes attempted. 
 
9. Calculate Philip Rivers' 2013 quarterback rating using his statistics for that season. 

(Remember the order of operations!) 
 

Attempted passes: 587 
Completions: 408 
Total passing yards: 4823 
Number of passing touchdowns: 35 
Number of interceptions: 11 
 

 
If a player surpasses a score of 2.375 in any category, then 2.375 is used in the formula 
for that category. 
 
For questions #10–13, write an inequality that describes a score of at least 2.375 in the 
category. Then answer the question. Show your work and explain your thinking. 
 
10. Use your inequality to calculate the completion percentages needed to obtain or 

surpass a score of 2.375 in that category. 
 
11. Use your inequality to determine the number of yards per attempt needed to obtain or 

surpass a score of 2.375 in that category. 
 
12. Use your inequality to determine the touchdown percentages needed to obtain or 

surpass a score of 2.375 in that category. 
 
13. Use your inequality to determine the percentage of interceptions needed to obtain or 

surpass a score of 2.375 in that category. 
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14. What is the highest possible quarterback rating? Explain. 
 
15. A quarterback rating of 100 or greater generally indicates superior passing 

performance. What is the average score needed in each category for a quarterback to 
receive this rating? Explain your thinking. 

 
 
Stage 3 
 
16. Create your own formula using a combination of statistics to create a rating. It is up to 

you to choose the sport (or another activity or skill) and the statistics. Show how your 
formula works, and explain why you chose the variables, numbers, and operations 
that you did. 
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Solutions 

 
 
1. R = 0.9   0.3 • 11 – 0.6 • 4 = 3.3 – 2.4 = 0.9 
 

By stealing bases, the player has probably added about 1 run to the team's total 
number of runs for the year. (R does not have to be a whole number, because it is the 
average increase in the number of runs that would normally occur in this situation.)  

 
2. R = –1.2  0.3 • 8 – 0.6 • 6 = 2.4 – 3.6 = –1.2 
 

The negative value means that trying to steal bases is likely to have had a negative 
impact on the team's number of runs. In this case, by trying to steal bases, the player 
has probably reduced the team's total number of runs by about 1 run for the year. 
 

3. Algebraic inequality:  0.3 • S – 0.6 • 9 ≥ 0 or 0.3 • S – 5.4 ≥ 0   
 

The player will need to have at least 18 successful steals in order for her base stealing 
not to have hurt her team.   
 
Since 0.6 • 9 = 5.4, the first part of the inequality (0.3 • S) must be greater than 5.4. 
Because 5.4 ÷ 0.3 = 18, a value of 18 for S makes the Stolen Base Runs equal to 0. 
Values greater than 18 make it positive. 
  

4. Table of values that make R  = 0: 
 

C 0 1 2 3 4 5 6 
S 0 2 4 6 8 10 12 

 
The break-even point occurs when the number of successful steals (S) is twice as 
large as the number of times the player gets caught trying to steal (C). 
 

5.                                      Break-even Points for Stolen Bases 

 
 

12

10

8

6

4

2

2 4 6

S

C



 © Jerry Burkhart, 2015 
5280math.com 

Sports Formulas solutions – page 2 
 
 
The points go up along a straight line from left to right. The graph is fairly steep, 
because S increases more quickly than C. (Some students may place S on the 
horizontal axis. Their points should also lie on a straight line, but the graph will not 
be very steep, because C rises more slowly than S.) 

 
6. In order for base stealing to help her team, a player's Stolen Base Runs must be 

greater than zero. 
0.3 • S – 0.6 • C > 0 

 
7. The points having ordered pairs whose second number (the y-coordinate) is more than 

twice as large as the first number (the x-coordinate) stand for situations in which the 
base stealing process helps. These points lie in the upper-left part of the grid above 
the line formed by the graph in problem #5. (See the large dots in the grid below.) 

 
For example, the ordered pairs (2, 7) and  (4, 9) lie in this region of the grid. (These 
examples are shown as open circles.) 

 
Helpful Base Stealing Situations  

 
 
If students place S on the horizontal axis, the first number must be more than twice as 
large as the second, and the points will be in the lower right portion of the grid. 

 
8. C is multiplied by a larger number than S because C has a greater effect on the runs 

produced than S does. To put it another way, the negative effect of getting caught 
trying to steal a base is greater than the positive effect of succeeding! 
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Stage 2 
 
9. Philip Rivers' quarterback rating for the 2013 season was 106.3. 

 
First you must find the percentages and the rate. 

 
 Completion percentage: 408 ÷ 587 • 100 ≈ 69.506 
 Yards per attempt: 4823 ÷ 587 ≈ 8.216 
 Touchdown percentage: 35 ÷ 587 • 100 ≈ 5.963 
 Interception percentage: 11 ÷ 587 • 100 ≈ 1.874 
 
 

R = 0.05 ⋅(C − 30)+ 0.25 ⋅(Y − 3)+ 0.2 ⋅T + (2.375 − 0.25 ⋅ I )
6

⋅100

≈ 0.05 ⋅(69.506 − 30)+ 0.25 ⋅(8.216 − 3)+ 0.2 ⋅5.963+ (2.375 − 0.25 ⋅1.874)
6

⋅100

≈ 1.9753+1.304 +1.1926 +1.9065
6

⋅100

= 6.3874
6

⋅100 ≈1.063⋅100 = 106.3

 

 
 

10. Inequality for completion percentage: 0.05 • (C – 30)  ≥  2.375 
  

A quarterback would need a completion percentage of 77.5 or greater to earn a score 
of 2.375 in this category.  
 
Many students will use a guess/test/revise strategy. Some may discover a more 
efficient strategy ("thinking backwards"):  

  2.375 ÷ 0.05 = 47.5 47.5 + 30 = 77.5 
 

11. Inequality for yards per attempt: 0.25 • (Y – 3)  ≥  2.375 
  

A quarterback would need to have 12.5 yards per attempt or greater to earn a score of 
2.375 in this category. 
 
Many students will use a guess/test/revise strategy. Some may discover a more 
efficient strategy:  

  2.375 ÷ 0.25 = 9.5 9.5 + 3 = 12.5 
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12. Inequality for touchdown percentage: 0.2 • T  ≥  2.375 
  

A quarterback would need to have a touchdown percentage of 11.875 or greater to 
earn a score of 2.375 in this category.  
 
Some students may use a guess/test/revise strategy. Many may discover a more 
efficient strategy:  

  2.375 ÷ 0.2 = 11.875 
 
13. Inequality for interception percentage: 2.375 – 0.25 • I  ≥  2.375 
  

A quarterback would need to have an interception percentage of 0% to earn a score of 
2.375 in this category. In other words, he would have to go an entire season without 
having a pass intercepted. 
 
Students may notice that I must equal 0 so that nothing is subtracted from 2.375. It is 
clearly impossible to achieve a rating greater than 2.375 in this category! Some 
students may like to do some research to see if a score of 2.375 or greater has ever 
been achieved in any other category! 

 
14. Because any score greater than 2.375 in a category is reduced to 2.375 to calculate the 

rating, the highest possible quarterback rating is 158.3 (rounded to the nearest tenth). 
 

 2.375 + 2.375 + 2.375 + 2.375
6

⋅100 = 9.5
6

⋅100 ≈1.583⋅100 = 158.3  

 
15. In order to earn a rating of 100, the fraction in the rating formula must equal 1. 

Therefore, its numerator must equal 6. Since there are four categories, the average 
score needed is 6 ÷ 4 = 1.5 per category. 

 
 
Stage 3 
 
16. Students' answers will vary, of course. When evaluating students' work, consider their 

reasoning, the complexity of their formula, and the clarity of their explanations.  
 

Examples (regarding reasoning): 
• Do students' explanations deal with the question of why different statistics 

affect the rating in different ways? 
• Do some statistics weigh more heavily than others in calculating the rating? If 

so, how is this accomplished in the formula? 
• Do high values of some statistics increase the rating while high values of other 

statistics decrease it? Again, how is this accomplished? 


