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Projectile Motion – The Basic Flight Path:


Teacher Information

Prior Learnings:  This is an introductory activity to projectile motion and requires some basic knowledge of velocity, acceleration and force prior to its use.  In my class we have already looked at 1-dimensional motion and drawn vector diagrams for velocity, acceleration, and force.
This is the first of three activities using the projectile motion applet.  Each of these activities builds on the others.

Activity & Simulation Instructions:  
· This activity is designed as a team activity and the instructions ask for both individual and group answers to questions

· You will need to supply a tennis ball for each group of 4
· Setting the initial velocity to zero effectively makes the projectile a dropped object.

· Have the students change the projectile they are launching, as some of the projectiles do fun things.

· Be sure to discuss with the students the scientific method and how to focus the experiment on one specific variable.  For instance when doing step 3 in the procedure the students should only vary the initial velocity and they should maintain a constant angle.

· In step 5 a good way to have the students present their information is to make a table of the variables and the effects of the variable.  For example

	Name of variable
	Describe the variable
	Effect of the variable

	Initial velocity
	The velocity of the projectile as it leaves the cannon
	Increasing the initial velocity give the projectile a greater range.

	
	
	

	
	
	

	
	
	

	
	
	


· After the activity is completed by the students you should have an entire class discussion going over the effects of the variables. For example, initial velocity can change the time the projectile is in the air as long as the angle is not horizontal and it can change the height the projectile goes.
Learning Goals:  
· the students will draw basic flight path of a projectile, altering that flight path as initial velocity and angle of launch are changed, 
· the students will list and describe what the variables are in the flight path of projectile motion, including;

Range (horizontal distance moved)
Time (time the projectile is in the air)
Initial velocity of the projectile

Angle (the angle of launch of the projectile)
Student Directions
Background:  Throw a ball, shoot an arrow, or even jump a bike off of a ramp and you have put a projectile in motion.  A projectile is any object that is started in motion by an applied force, but continues in motion due to its own inertia. 
Pre-Activity Question:
1. Think about a ball thrown into the air at an upward angle. Draw what you think the path of its motion would be.
Learning Goals:  In this lab the students will draw basic flight path of a projectile, which is moving near the earth.  The students will be able to alter their drawing based on changes made to the variables in the launching of the projectile.   Plus, the students will list and describe what those variables are and how they affect the flight.  
 Procedure:
1. Getting started. Get a partner to work with and go to the following web site

http://www.colorado.edu/physics/phet/simulations/projectilemotion/projectile.swf
Unless you are told otherwise, be sure to discuss the information you are asked to observe with your partner and produce only one report for your group.  

2. Making basic observations. For the purposes of this lab you must leave air resistance off.  As you explore what this program does find the answers to these questions.  What changes can you make that will affect the path of the projectile?  What changes can you make that will not affect the path?  Take 5-10 minutes to explore what this program depicts.
3. How does initial velocity affect the flight path? Go back and set the initial velocity to 0m/s, and launch the projectile, this should show projectile just being dropped.  Increase the initial velocity incrementally and observe how this changes the flight path.  Working with your partner:

· Draw and label a series of pictures of the flight path of a projectile, starting with no initial velocity and then showing how the flight path changes as the initial velocity increases.
4. How does the angle of launch affect the flight path? Set the angle at zero degrees, and launch the projectile,  so the projectile has an initial horizontal velocity.  Increase the angle incrementally and observe how this changes the flight path.  Working with your partner:

· Draw a series of pictures of the flight path of a projectile, starting with an angle of zero degrees and then show how the flight path changes as the angle increases. 

5. Summarizing your observations. Looking at your answers to #2-4 describe what you discovered in your exploration (feel free to go back to the simulation to try different scenarios).  Include in your description the following: 
· List and describe in complete thoughts, the variables that affect the flight of the projectile. 
· List and describe in complete thoughts, the outcomes that are affected by the variables listed above
· Additionally, list those variables that do not affect the flight of the projectile.
6. Comparing your work to others.  Join with another group, so you have a group of four. Compare your report to theirs and reach a consensus on the answers.  Produce one paper for the four of you.
7. Working in real life situations. Go back to the classroom.  Throw a tennis ball at an upward angle and using the information from step 6 to observe what will change the range of the ball. In your group of four, discuss whether the observations you made of the ball’s flight matches your computer observations.  Write the results of your discussion and support your answer by using the observations you made.  (Write this on the same piece of paper you used in step 6.)
8. Putting your observations into your own words.  Working on your own and using your own paper, answer the following in paragraph form. If you were to throw a ball at an upward angle, describe what changes you could make to maximize the range and time aloft of the ball and describe how these changes affect the balls path.  Be sure to use appropriate terminology for the variables.  Make drawings and refer to those drawings in your explanation.
