Project:  Physics of Punting a Football
Due Date is June 30th
Show All Work and Write Answers in Complete Sentences

Name: ________________________

According to physics, the height of a projectile t seconds after launch with an initial velocity of 
[image: image25.wmf]100

90

80

70

60

50

40

30

20

10

-100

-80

-60

-40

-20

20

40

60

80

100

120

140

160

180

200

220

240

260

280

300

-10

-20

-30

-40

 and an initial height 
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where 
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 is the angle of elevation and 
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is acceleration due to gravity.  In addition, the horizontal distance traveled by the projectile is
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Consider a punter who kicks a football from his goal line.  He punts the ball dead straight ahead with an initial velocity of 90 feet per second from a height of 2 feet and an angle of elevation of 60 degrees.  Since acceleration due to gravity is 32 feet per second squared, the height of the football in feet after t seconds is described by
EQUATION 1:     
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In addition, the horizontal position of the football is described by
EQUATION 2:    
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USE APPROPRIATE UNITS (feet, feet/sec, etc.) AND SHOW NECESSARY WORK TO ANSWER THE FOLLOWING QUESTIONS

Question 1: Sketch the path of the football on your calculator by putting your calculator in PAR mode (parametric mode) with time ranging from t = 0 to t = 5 and a Tstep of 0.1.  Transcribe the result to the XY plane below.  Now you can use TRACE and 2nd TRACE to verify answers to remaining questions.
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Question 2: Use EQUATION 2 to solve for t in terms of x.


t = 

Question 3: To the nearest hundredth of a second, how long does it take for the football to be above the

a. 15-yard line (that is, find t1 when x1=45 feet)? t1 = 




b. 45-yard line (that is, find t2 when x2=135 feet)? t2 = 



c. Let 
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.  To the nearest hundredth, find the average rate of change of the football’s horizontal position with respect to time from t1 to t2 in feet per second by calculating
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d. To the nearest hundredth, use EQUATION 2 to find
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dt

.  Is this rate of change a constant value and the answer in part c?
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Question 4: To the nearest thousandths of a foot, what is the height of the football when it is above the


a. 15-yard line (that is, find y1 when x1=45 feet)? y1 = 




b. 45-yard line (that is, find y2 when x2=135 feet)? y2 = 





c. Let 
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.  To the nearest hundredth, find the average rate of change of the football’s height with respect to time from t1 to t2 in feet per second by calculating
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d. Use Equation 1 to find the equation for
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.  


[image: image16.wmf]dy

dt

=

e. To the nearest hundredth, use the result from part d to find
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when the football is above and between the 15 and 45 yard line (that is, when x = 90 feet).  Compare this answer to part c.  You will need to find the time t so that x = 90 feet.
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Question 5: Go to Question 1 and sketch the secant line containing the points (x1, y1) and (x2, y2)



Question 6:  To the nearest hundredth, compute the slope of the secant line.  
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Question 7: Rewrite EQUATION 1 in terms of x only – that is, find y(x) given y(t).




Question 8:  To the nearest hundredth, compute 
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when x = 90 feet.
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Question 9:  Find the equation of the tangent line at x = 90 feet then go to Question 1 and sketch the tangent line.  Is this line parallel to the secant line?

The equation of tangent line is 









Question 10:  Find the value of each to the nearest hundredth for when t = 4 seconds
a. 
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b. 
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c. 
[image: image24.wmf]dy

dx



















































































_1336975693.unknown

_1336991487.unknown

_1337059230.unknown

_1337060199.unknown

_1337060213.unknown

_1337059808.unknown

_1337060182.unknown

_1337058171.unknown

_1337058184.unknown

_1336992248.unknown

_1336992435.unknown

_1336991563.unknown

_1336991359.unknown

_1336991447.unknown

_1336975799.unknown

_1227432584.unknown

_1336973520.unknown

_1336975430.unknown

_1336973506.unknown

_1227432220.unknown

_1227432511.unknown

_1227432195.unknown

