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Distance, Rate, and Time in Sports


1.  Basics

If you drive 60 mph for 3 hours, you will clearly go 180 miles.  

Distance = Rate x Time, if the units match.

1.  How far will you go if you are driving 60 mph for 



(a) 2.25 hours   



(b) 2 hours and 15 minutes  



(c) 
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(d) 2 hours and 25 minutes  



(e) 2.15 hours?

Your first three answers should be the same, (d) is farther, and (e) is less!  

If you have driven 150 miles in 2 hours, how fast did you go?  Well, miles per hour is another example of a rate such as people per square mile.  Per means divide.  
So miles per hour is 
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 and is sometimes even written miles/hour.  
(150 miles)/(2 hours) = 75 mph.


2.  What speed were you averaging if you have driven 150 miles in 



(a) 2.5 hours



(b) 
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(c) 2 hours 30 minutes  



(d) 2 hours and 45 minutes  



(e) 2 hours and 15 minutes?

The first three answers are the same again, (d) was slower, (e) was faster.  

How long will it take you to go 200 miles if you are traveling 50 mph? You want to know how many 50 miles are in 200 miles.  200 / 50 = 4 hours

What if it doesn’t come out so evenly.  How long would it take you to drive 200 miles going 70 mph?  200 / 70  = 2.88 hours, not an ordinary way of expressing time.  How many hours and minutes is this?  

2 hours and 0.88 hours  = 2 hours + 0.88(60 minutes) = 2 hours and 53 minutes  or 2:53 as it is sometimes written.  Note that 2.88 hours = 2:53 expressed in hours and minutes

3.  .  Give your answers in hours and minutes.  How long would it take you to go 
200 miles if you were driving 


(a) 25 mph



(b) 50 mph 


(c) 65 mph 

2.  The Indianapolis 500

The Indianapolis 500-Mile Race, more commonly known as the Indi 500, may well be the most famous motor-racing event.  The event is nationally televised and attendance is around 400,000.  To put this in perspective, the number of spectators at the Super Bowl is unlikely to exceed 100,000.

As one might expect, average speeds have increased over time.  The 1930 winner, Billy Arnold, averaged 100.45 miles per hour (the first time a driver had an average speed in excess of 100 mph). It took him 


500 miles/100.45 mph 


= 4.98 hours 


= 4 hours and 0.98(60 minutes) 


= 4 hours and 58.8 minutes 


= 4 hours and 58 minutes and 0.8(60 seconds) 


= 4 hours and 58 minutes and 48 seconds


4:58:48

How to round is an issue here.  Since the 500 miles has three significant digits, the original 4.98 hours was appropriately rounded off to 3 significant digits.  See Appendix B for more information about significant digits.

In 2009, the winner was Helio Castroneves with an average speed of 150.32 mph. 


4. Express your answer in the hours : minutes : seconds format. How long did it 
take Castroneves to finish the race?

5.  Castroneves’ average speed was what percent higher than Arnold’s average 
speed?

How far behind Castroneves would you be if you were averaging 145 mph?  This is an interesting question with two different types of answer.  How far behind in time?  How far behind in distance?  


6.  
(a) Determine how long it would take you to go the 500 miles, expressing 


your answer in hrs:min:sec.


(b) Compare to Castroneves’ time.  How many minutes and seconds were 


you behind?

What distance were you behind?  If you were driving 145 mph, how far would you go in 7 minutes and 12 seconds?  
It will be tricky to get the time in hours, but the time must be in hours to find the distance if the speed is miles per hour.   

7 minutes is 7/60 hour =  0.117 hours (rounding to 3 significant digits)


12 seconds is 12 / 3600 hours (since there are 60 x 60 seconds in one hour)


 = 0.003 hours


0.117 hours + 0.003 hours = 0.12 hours

In 0.12 hours you would go 0.12 hours x 145 mph = 17.4 miles behind.

Since the track is 2.500 miles long, 17.4 miles would be almost 7 laps behind!  Slow!!!

Danica Patrick, http://www.danicaracing.com, finished third in the Indy 500 in 2009, the best finish ever for a female driver.  Patrick finished fourth as a rookie driver in 2005.  Check out her website!

7.  Assuming Danica’s average speed was 149 miles per hour,


(a)  Determine Danica’s time in hours to 3 significant digits



(b)  She was behind Castrovenes 3.33 hours by what decimal part of an 


hour? 


(c)  How many minutes and seconds behind was she? 


(d)  How many miles behind was she?  


(e)  How many laps behind was she?   (1 lap = 2.5 miles)

8.  In 2014, Ryan Hunter-Reay edged out Helio Castroneves by 0.06 seconds!

	1
	28
	
 Ryan Hunter-Reay
	2:40:48.2305

	2
	3
	
 Hélio Castroneves (W)
	+0.0600




(a)  Determine Ryan’s time in hours with 4 place decimal accuracy.



(b)  How fast was Ryan traveling in mph?



(b)  If they had been racing next to each other, how many feet behind 


would 
Helio have been when Ryan won?  5280 feet = 1 mile

3.  The World Measures in Metric

Though the Indy 500 is an American race, its popularity is worldwide.  Let’s imagine you have an international friend, Tiago, who has an interest in auto racing and you want him to better understand the race and facts surrounding the race.   An important communication issue is that nearly all countries outside of the United States use the metric system. You are not likely to enlighten Tiago discussing the race in terms of miles and miles per hour.   He needs kilometers and kilometers per mile to understand.  Luckily the whole world measures time in minutes and hours!     1 mile = 1.61 kilometers


9.  
(a)  How long is the Indy 500 in kilometers?


(b)  Since Danika finished in 3.36 hours, how many km/hr did she 



average?

The speed record for the Indy 500 (as of 2009) was 186 miles per hour set by 
Arie Luyendyk in 1990.  


10.  Determine Arie Luyendyk’s record speed in kilometers per hour.

11. In 2009, how many kilometers was Danica Patrick behind the winner Castroneves?  
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