

LESSON PLAN
Name:  Stephen Alwon
Title of lesson:   Cannon Firing
Date of lesson:  26 October
Length of lesson: 50 minutes
 

Description of the class:
                     Name of course:  Algebra II
                     Grade level:  10th/11th
                     Honors or regular:  regular
Source of the lesson: 

            Give specific information.

TEKS addressed:
            (a) (2) Algebraic thinking and symbolic reasoning. Symbolic reasoning plays a critical role in algebra; symbols provide powerful ways to represent mathematical situations and to express generalizations. Students study algebraic concepts and the relationships among them to better understand the structure of algebra.
I.      Overview 

  The students explore a java applet which simulates a cannon firing in order to find the best angle for maximum flight.
II.  Performance or learner outcomes

           The students will know the maximum angle for firing a cannon.
III. Resources, materials and supplies needed

Computers with an internet connection 
IV. Supplementary materials, handouts.

     See end for worksheet        
Five-E Organization
Teacher Does                    Probing Questions                    Student Does       

	Engage:
Cannons
       
	“Say I fire a cannon.  Who can draw the path the ball will follow?”
“Why won’t it just continue in the same direction forever?”
	Have a student draw the parabola.
“Gravity”


For the rest of the period, the students will be exploring the java applet located at http://galileo.phys.virginia.edu/classes/109N/more_stuff/Applets/ProjectileMotion/jarapplet.html, either in groups or individually if there are enough computers for each student.  The worksheet will guide them through how to use applet and what to do.  The teacher will be circling the classroom ensuring that the students remain on task 
Extend: Have the students discuss how the max height, distance, and final velocity depend on the parameters you start with.
1) Go to http://galileo.phys.virginia.edu/classes/109N/more_stuff/Applets/ProjectileMotion/jarapplet.html using the web browser.

2) Click on the “fire” button and see what happens.  Change some of the values and see how that affects the graph.

3) Now set the “angle” box to 75, and the mass at 10.  Make sure the air resistance box is off, and fill out the following chart, changing only the velocity (once at 1m/s, once at 100m/s, and five velocities that you choose).  Do not set the velocity too high or the applet will crash.

	Initial Velocity (m/s)
	Max Distance (m)
	Max Height (m)
	Final Velocity (m/s)
	Time (s)

	1
	
	
	
	

	100
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


4) Now set the velocity at 50 and vary the angle instead of the velocity.  Make sure the angles are between 0 and 90.
	Angle (degrees)
	Max Distance (m)
	Max Height (m)
	Final Velocity (m/s)
	Time (s)

	85
	
	
	
	

	30
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


5) What angle will shoot the farthest?  Verify your choice for several different velocities: change the angle slightly, keeping the velocity constant, then change to a different velocity and repeat.  Change the angle 4 times for three different velocities to verify the best angle

	Initial Velocity (m/s)
	Angle (degrees)
	Max Distance (m)
	Final Velocity (m/s)
	Time (s)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


6) What angle will shoot the highest?  What about the one that will take the most time?

7) What is the shape of all of the paths?

8) What happens to the graphs if you turn on air resistance?
