Projectile Motion Activity
(latest version – in class demo)

* A good demo/activity for a class period:

Get a black foam pipe insulator that is used as a track for marbles. Data: the marble is starting from 1 m above the desk. The track will be fixed so it doesn’t wiggle. Wobbling absorbs energy.  The end of the ram is curved upwards at 30o, and has a height of 7cm. The desk is 93 cm high. Assume a 15% loss of energy due to friction. 

Calculate the location of where the ball will land. Students do this individually and then compare with each other.  (* Need conservation of energy to get initial speed)
Place a ½ sheet of paper there with a large X in the middle.  Then students can make guesses based on intuition as to where they think it will land. 

Do 3 trials and see how close everyone & the calculations were.

Projectile Motion Activity
(updated below!)

Get a curved ramp and clamp it to the desk. This will be used to launch a marble horizontally off of the desk. [verify that it is indeed horizontal]

· use conservation of energy to find the initial velocity (horizontally)
GPE = KE ( mgh = ½ mv2 ( v = (2gh 

· calculate how far the marble should go (horizontal distance) before hitting the floor.

· perform the experiment an number of times with different marbles.

· by what % does friction reduce the distance that the marble travels?

· hand in: diagram with measurements

· hand in: calculations

Future improvements:

1. use Pasco to measure the actual speed at the end of the ramp.

2. determine how much of the loss is due to  ramp friction and how much due to air resistance

3. Get students (or someone) to build a projectile launcher. Constant initial speed, variable angle – that can be set to certain angles.

Projectile Motion Lab – version 2

Using a black foam rubber ‘ramp’ you will launch a ball bearing that starts from a height of 1m and ends up leaving the ramp horizontally at the edge of the desk.

Use conservation of energy to determine the velocity at the end of the ramp.

Subtract about 10%-12% because of friction.

Use projectile motion calculations to calculate the target location - where the ball bearing will hit the ground (based on the height of the black lab benches). Calculate the height of the trajectory at a point 1/2 way between the target and the desk. Place a ring clamp on a retort stand at this point (the ball bearing should go through the ring clamp). Place a small box at the target location. Release a ball bearing and see how accurate your calculations were.

Calculate the range of values for the target based on significant digits (or error). [The ball land somewhere between ___ and ___ cm.]

Find out where things went wrong and make the corrections (e.g. more friction than anticipated ...) to your calculations. Now repeat for a launch height of 2m.

You will be marked on how well you do with the 2m launch height.

(Obviously, you will want to get the exact height with sig. digits).

*** Note: explain at which point this becomes projectile motion.

