          NAME: ______________________________

Olympic Sports: PART 1

1.	The Shot Put is an Olympic Track Event.  Olympic athlete Michelle Carter explains how she throws: 	https://youtu.be/4MrNxeVvp84  

A shot-put throw of a high school athlete is modeled by the equation:
[image: ]

				where x is the distance traveled (in feet) and y is the height (in feet)

	Solve the following WITHOUT graphing.

A) At what height, did the athlete release the ball?








B) How long was the “shot” thrown by the athlete? 









C) If Michelle Carter won her Gold Medal at the 2016 Olympics in Rio De Janeiro with a distance of 68.8 feet, how many more feet does the high school athlete need to gain over the next few years to compete with Michelle in the future?










Attribution: 
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2.	The Decathlon is an Olympic sport that consists of ten track and field events which includes the shot,100-meter dash, long jump, high jump, 400-meter dash, 110-meter hurdles, discus, pole vault, javelin, and 1,500-meter run.  Aston Easton’s won the Gold for the Decathlon at the 2016 Olympics in Rio de Janiero.  Check out his highlights at: https://youtu.be/TAVI2WA5Gn0 

a) Which of the Decathlon events, in addition to the shot put, involves parabolic paths?



b) If Aston threw a javelin with a path modeled by y= -.01+2x +8 where is x is vertical distance and y is horizontal distance measured in feet, how far did the javelin travel?







3.	Soccer, the most popular sport in the world, and also an Olympic sport, is played in a stadium with synthetic turf.  This turf is shaped like a parabola so that rainwater can run off of the sides.  If we take a cross section of the turf, the surface can be modeled by:
[image: ]
where x is the distance from the left end of the field and y is the height of the field measured in meters

a) What is the width of the field?





b) What is the height of the field as its highest point?





 







Attribution: Problem #3 originally created by The NROC Project (NROC) Located at: http://www.montereyinstitute.org/courses/Algebra1/COURSE_TEXT_RESOURCE/U10_L2_T1_text_container.html. License:  Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License with modifications made by Kelly Remijan.
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Olympic Sports: PART 2

Skateboarding has recently been added to the list of events held at the summer Olympics….  

4.	Go to https://phet.colorado.edu/en/simulation/energy-skate-park-basics
Click Intro, Grid and Bar Graph.
A. What is the vertex of the parabolic half-pipe?

B. How tall is the half-pipe?

C. Write an equation for the half-pipe.



5.	Continue using Skate Park Basics Intro Simulator
found at:  https://phet.colorado.edu/en/simulation/energy-skate-park-basics
A. Click the skateboarder and move the skateboarder to the top of the half-pipe.  	
What happened?



B. At what point or points is kinetic energy the greatest?

C. At what point or points is potential energy the greatest?

D. At what point or points is potential and kinetic energy equal?

E. How does mass impact the skateboarder’s movement?

F. Click and move the skateboarder halfway between the highest point and the lowest point of the half-pipe.  What happened?




Attribution: 
Problem #5 inspired by various teacher-submitted activities at https://phet.colorado.edu/en/simulation/energy-skate-park-basics with parabolic connections included by Kelly Remijan
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6.	As a skatepark designer, you have been asked to modify a particular half-pipe currently modeled by a parabola with the function:
 	where x is the horizontal distance and f(x) is vertical distance measured in meters.
	
To see another half-pipe built by another company, check out: https://youtu.be/QiLKUAylpKo 

A. If the current pipe consists of two platforms of the same height where the left platform is located on the y-axis, provide a rough sketch of the side view of the pipe.






B. How high above the ground are the platforms?






C. How far apart are the platforms of the current pipe?






D. How high above the ground is the lowest point of the pipe?






E. If a straight piece is placed at the bottom of the pipe between the left and right sides of the parabolic curve, how wide does the piece need to be in order for the distance between the two platforms to be increased to 12 meters







Attribution: 
Problem #6 from: Lindsay Zeiter.  Located at: https://youtu.be/8PEnwViq0yE License: Public Domain: No Known Copyright. with modifications made by Kelly Remijan
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