Projectile
Http://jersey.uoregon.edu/newCannon/nc1.html
This simulation allows the user to control the kinetic energy of the projectile, the angle of the cannon, and choose whether or not to shoot with drag turned on (i.e. shoot through an atmosphere). When drag is turned on the user can control the projectile density to see how that affects the overall distance and trajectory. Cursor interrogation allows maximum vertical height and total horizontal range to be determined.

The First Challenge:
Hit the monkey in 6 tries by increasing only the angle in slow increments. Try to determine the minimum angle that hits the target and record that below.

Trial #1: __________________

Trial #2:______________________

Trial #3: __________________ 

Trial #4:______________________

Trial #5: __________________

Trial #6:______________________

At what angle did you hit the monkey? __________________
The Second Challenge:

Hit the monkey in 6 tries by changing the velocity (kinetic energy) of the projectile. Record below:
Trial #1: __________________

Trial #2:______________________

Trial #3: __________________ 

Trial #4:______________________

Trial #5: __________________

Trial #6:______________________

At what velocity did you hit the monkey: __________________

The Third Challenge:

The angle and velocity settings correspond to what you had determined in your earlier successful striking of the target. 
Turn drag on (you’ll have to do this every time you change your variables). Try hitting the target now. You can adjust either the angle or the velocity or both.

First just try adjusting the velocity. If you get a successful hit, what is the difference in kinetic energy that is now required to hit the projectile compared to before (i.e. without drag). Note: this is a measure of the energy dissipating that is caused by frictional drag.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Determine if there are different combinations of angle and velocity that can hit the target. That is, is there more than one firing solution? More specifically, if you shoot lower into the wind, does it take less velocity (kinetic energy) to hit the target? _________________

________________________________________________________________________

Record at least 6 successful firing solutions below.

______________________     ________________________     _____________________

______________________     ________________________     _____________________

Make a plot of angle vs. velocity for these firing solutions.

The Fourth Challenge: SKIP
The Fifth Challenge:

Click the box that says drag before shooting.  Here we have the same initial conditions as before but we have changed the density of the medium in which the projectile is being shot by a factor of 1.5. The projectile surface area is as it was before. 

Record at least 6 successful firing solutions below.

______________________     ________________________     _____________________

______________________     ________________________     _____________________

Make a plot of angle vs. velocity for these firing solutions.

The Sixth Challenge:

This is different and make sure drag is turned off. Don’t even try to hit the target in this case.

Shot the cannon and watch the Vx and Vy graphs.

Also look at the values of the parameters.

Questions:

1) Why is the time of flight so much longer in this scenario compared to the previous ones?

2) What is the approximate value of the x-velocity in this case?

3) What is the approximate horizontal range of this projectile fired under these conditions?

Now turned drag on and fire. Be prepared to observe the Vx and Vy graphs and qualitatively describe their appearance compared to when drag is not turn on. Also click on snapshots and vectors. What is happening to the Y-velocity in particular?
Suggest a reason that a) you are seeing this funny behavior in the y-velocity and b) why the time of flight is so much less.
