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Distance, Rate, and Time in Sports II


	1.  Reaction Times

	The time it takes an athlete to react and decide what to do is crucial in many sports.   For example, if you are Albert Pujols how much time do you have to decide whether to swing at a pitch thrown at 90 mph?  If you are the opponent of tennis star Venus Williams, how much time do you have to return a serve that is likely to be moving at 105 mph?

Let’s begin with baseball and address the earlier question:  How much time does Pujols have? The pitcher’s mound is 60 feet and six inches from home plate though the actual distance the pitch travels will not be for two reasons.  First, the pitcher will release the ball (when it leaves the hand) closer to home plate.  Second, the batter can move around a bit in the “batter’s box.”  A reasonable assumption is that with these two adjustments, the “distance” is 55 feet.  

Can you see a more important issue that we need to address?  “Rate” is in miles per hour, while distance is in “feet.”  We need to convert either the feet to miles or the miles to feet.  Given the relatively small distance we are working with, it makes sense to use feet instead of miles.  1 mile = 5280 feet  

	1.  A 90 mph pitch is moving at a rate of how many 
		(a) feet per hour?
		(b) feet per second?

Your answer to (a) should be very big and the answer to (b) is obviously less than the answer to (a) and turns out to be a rather sensible number.

So how much time does Pujols have to decide what to do?  Remember that if you are driving 200 miles at 50 mph it will take 200 miles/50 mph = 4 hours. Pujols has 55 feet/(132 feet per second) or a mere 0.4167 seconds to react! 

An 80 mile-per-hour fastball is considered slow by major-league standards.  Batters are likely to get many hits off a pitcher with this speed of a fastball!  

	2.  	(a) Assuming a pitch of 80 mph, how much time does the batter have to 			react? 
		(b)  How much extra time compared to a 90 mph pitch does the batter 			have to react?

	3.  	Venus Williams serves a tennis ball at 105 mph.  If her opponent is 80 feet 		away, how much time does her opponent have to decide what to do? 

	2. Track  

Nearly all track events , including American events, are measured in meters.  An exception is the mile run, one of the oldest events and arguably the most famous.   

The table below shows the world record for men and women at various distances as of 2009.  

Men’s

	Event
	Time
	Athlete (Country)
	Site
	Date

	100 meters
	9.69  
	Usain Bolt (Jamaica)
	Beijing, China
	August 16, 2008

	200
	19.3
	Usain Bolt (Jamaica)
	Beijing, China
	August 20, 2008

	400
	43.18
	Michael Johnson (US)
	Seville, Spain
	August 26, 1999

	800
	01:41.1
	Wilson Kipketer (Denmark)
	Cologne, Germany
	August 24, 1997

	1000
	02:12.0
	Noah Ngeny (Kenya)
	Rieti, Italy
	September 5, 1999

	1500
	03:26.0
	Hicham El Guerrouj (Morocco)
	Rome, Italy
	July 14, 1998

	Mile
	03:43.1
	Hicham El Guerrouj (Morocco)
	Rome, Italy
	July 7, 1999

	3000
	07:20.7
	Daniel Komen (Kenya)
	Rieti, Italy
	September 1, 1996

	5000
	12:37.4
	Kenenisa Bekele (Ethiopia)
	Hengelo, Netherlands
	May 31, 2004

	10,000
	26:17.5
	Kenenisa Bekele (Ethiopia)
	Brussels, Belgium
	August 26, 2005



Women’s

	Event
	Time
	Athlete (Country)
	Site
	Date

	100 meters
	10.49
	Florence Griffith Joyner (US)
	Indianapolis, Indiana
	July 16, 1988

	200
	21.34
	Florence Griffith Joyner (US)
	Seoul, South Korea
	September 29, 1988

	400
	47.6
	Marita Koch (East Germany)
	Canberra, Australia
	October 6, 1985

	800
	01:53.3
	Jarmila Kratochvílová (Czechoslovakia)
	Munich, Germany
	July 26, 1983

	1000
	02:29.0
	Svetlana Masterkova (Russia)
	Brussels, Belgium
	August 23, 1996

	1500
	03:50.5
	Yunxia Qu (China)
	Beijing, China
	September 11, 1993

	Mile
	04:12.6
	Svetlana Masterkova (Russia)
	Zürich, Switzerland
	August 14, 1996

	3000
	08:06.1
	Junxia Wang (China)
	Beijing, China
	September 13, 1993

	5000
	14:11.2
	Tirunesh Dibaba (Ethiopia)
	Oslo, Norway
	June 6, 2008

	10,000
	29:31.8
	Junxia Wang (China)
	Beijing, China
	September 8, 1993




	4.  Usain Bolt ran the 100 meter dash in 9.69 seconds.  If he could keep running at 		this speed for a mile, what would his time for a mile be in minutes: 			seconds?  1 mile = 1609 meters

	5.  The winner of the men’s 100 meter dash is often called “The World’s Fastest 			Human.”  At about what speed (in miles per hour) did Usain Bolt run this 			race?  Round off to nearest mph.
	

	6.  In 1973 Secretariat set the Kentucky Derby record by running the 10 furlong 			long course in 1 minute 59.2 seconds.  Running 2 km in 2 minutes would 			be how many mph?  1 furlong = 1/8 of a mile  Round off to nearest mph.

	7.  Florence Griffin holds the women’s 100 meter record.  What was her speed (in 		miles per hour) for this race?  Round off to nearest mph.

	3.  Sky Diving

The acceleration of gravity is 32 ft/sec2.  That means that a falling body gains 32 ft/sec of velocity every second.  

	8.   Ignoring air resistance, complete the lettered spaces in the following table showing how fast a sky diver would be falling after 10 seconds.
	Seconds
elapsed
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Velocity
Attained
Ft/sec
	32
	64
	96
	(a)
	
	
	(b)
	
	
	(c)



	9.  	(a)  How fast in ft/sec would a sky diver be free-falling after 20 seconds?
		(b)  How fast in mph would a sky diver be free-falling after 20 seconds?
	 

	



[bookmark: _GoBack]	4.  Luge at the 2014 Olympics in Socci – Women’s Singles

	Natalie Geisenberger Germany 3:19.768 (4 runs)
	Tatjana Huefner Germany 3:20.907 (4 runs)

	Erin Hamlin United States 3:21.145 (4 runs)

	The luge track was 1384 meters long.  1 mile = 1609 meters

	
	10.  	(a)  How many miles long was the luge course?  Round off to nearest ten 			thousandth (4th decimal place)
		(b)  How many seconds in an hour?  
		(c)  3 minutes and 19.768 seconds is how many seconds? Do not round.
		(d)  3 minutes and 19.768 seconds is what part of an hour?  Round off to 			ten thousandths (4th decimal place)
		(e)  Natalie Geisenberger averaged what speed in miles per hour? Round 			off to ten thousandths (4th decimal place)
		(f) Erin Hamlin finished how many seconds behind Natalie Geisenberger? 			Do not round.
		(g)  Going about 62 mph, how many feet do you go in 1.4 seconds?  
		(5280 ft = 1 mile)
		(g)  If they had been both racing down two parallel tracks at the same 			time, about how many feet behind would Erin have been when Natalie 			won?


	5.  Safe Driving

 Let’s finish this module with an example that could save your life!  Experts recommend that drivers allow a two-second reaction time from the car in front. In other words, a safe driver will allow a two-second “following distance.”  

	11.  If you follow this guideline and are driving at 60 miles per hour, what is the 			minimum distance (in yards) that you should be from the car in front of 			you?
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