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Projectile Motion
Learning Goal:

Students should:

(a) learn how to solve problems using the PhET simulation and 
(b) use that understanding to design and successfully launch a rocket-with-payload into a target.

Inquiry Scenario:

Using the choices (tank shell, golf ball, baseball, bowling ball, football, pumpkin, adult human, piano or Buick) provided in the Projectile Motion Simulation 
http://phet.colorado.edu/simulations/projectilemotion/projectile.swf 
(http://phet.colorado.edu/web-pages/index.html)

•
Determine the angle at which your launched object hits the target?

•
Can you now hit the target by launching it at an angle that is completely different from the original angle?

•
What angle should you launch a projectile to make it travel the farthest distance, with and without air resistance?

Hands-on Activity*:
•
Can you design and launch an air powered rocket* to fall into a bucket 5 m away, with and without carrying a payload? 

•
What are the variables you might control?

•
What angle would you launch it there was a head wind (fan blowing from bucket) or tail wind (fan blowing from rocket launcher)?

*Students would have recognized they had to control angle, mass and launching force (height from where book dropped) to hit the target. Also, the angle of launch would change depending on head wind and tail wind due to differential air drags.

Theory:

Review the necessary theory from http://doers.us/projectile_motion_review.htm and model problem-solving strategies for students. 

Sample Student Work:
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George’s Version (unchanged from original):





The other day (Sunday, November 19, 2006), Sean and I were at the Denver Broncos and San Diego Chargers football game. We were sitting near the top of the sitting area and I posed a question to Sean. I asked him “If I were to through an object on to the flied to you think it would make it?” He said, “No,” and I said I think you can. Then the next day we went to Mr. B’s class, and we posed this question to him. Then we went on the computer and log on to a project title program, and created the same conditions. Conditions meaning the same height and distance we were at, at the game. We throw many objects at the same angle and made it on to the field on the computer. That proved that I could have thrown an object and made it on to the field throwing at a 450 angle. 450 angle was not the only angle we tryed we typed many different angle before we arrived at a 450 angle. At the 450 angle we were able to hit our object. (sic)





Sean’s Version (unchanged from original):





Around 2 weeks ago George and I were at the Broncos and Chargers game. We were sitting near the seating areas top. George posed the question to me that “If we were to throw an object, the field, would it make it?” I did not think this was possible given our distance compared to height. George believed that you could in fact do so if you disregard wind resistance. Soon, after that we used a computer simulation to determine our height and distance from the field. Then we tested different angles until we determined that the ball would make it there if thrown from a 450 angle.





The field was only hit at 450 angle but we tried many scenarios.


We had to disregard are resistance and wind factor as well because the simulation would not account for this.


Implementing air resistance, the object would not reach the field. The closest it would come would be at 280 angle with air resistance.


The wind was at our backs which should have pushed the object further. (sic)
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