Korey Tsubota
Projectile Motion

Purpose: Analyze projectile motion using video analysis.

Background: Projectile motion is described as motion without propulsion, friction (air
resistance), wings under the influence of gravity. The formula for this is:

R=(Vo"2/g) X (sin(20))

Materials:
e Meter stick
Laptop with camera and the program logger pro
A partner
A cone
A ball
An open space

Procedure:

1.Get your laptop set up so that is it facing the open space. You should be able to
see a good amount of space going from left to right and up and down.

2.Put the cone in the open space so that it appears on the left hand side of the
screen.

3.Place the meter stick so that is up right in the middle of the cone.

4.Get your partner to stand on the left hand side of the screen with the ball. So that
they and the cone make a line perpendicular to the camera’s angle.

5.Tell your partner to throw the ball so that it will stay in the screen so you can see
it arc and hit the ground. This is just practice so your partner knows how to throw the
ball. You can do this as many times until you think it is a good throw.

6.Now tell your part to throw it again and but his time record it on the computer in
logger pro.

7. Plot out the points that the ball traveled in logger pro and use the meter stick in
the movie to get your scale.

8.You can now see two graphs a velocity graph and a position graph. You now need
to analyze the graphs. Go to analyze and fit to curve and select the quadratic equation.
The curve you are fitting is the initial throw not any of the bounces.



Data:

Time X Y Wi Wy
6 . (s) {m) (m) (m/s) (m/s)
58 2.788 0.1605 0.2549 0.000 0.000
59 2.855 0.1605 0.2549 0.035 0.028
60 2.888 0.1605 0.2549 0.292 0.264
xl.l f 61 2.955 0.1605 0.2549 1.113  1.091
Auta Fit for: VideaAnalysis | Y 62 2.987 0.2224 0.3044 2.715 3.035
¥ = AtA2+BLeC ." 63 3.053 0.4950 0.5770 3.110 4.731
A:-5.005 +/- 0.09281 iy 64 3.087 0.5817 0.7877 2.41B  6.523
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Observations: I kicked the ball instead of throwing it. Also the path of the ball was not
directly perpendicular to the laptop and we delayed the throw after we stated the camera.

Analysis: The data that we have doesn’t exactly start at zero. It is a little bit above zero.
This is probable due to how well we aliened ourselves to the computer. The ball didn’t
travel in a perfectly perpendicular path too so it looks as though it bounces on air in our
graph and finally hits the ground at the end. Also our line that was fit on our graph is a

little off. So our equations may be a little off too. Another thing that my cause our data to
be a little oft is how well the camera could capture the ball. Our graph has some uneven
spaces between each dot probably due to an error in the camera.

Conclusion: We did what we set out to do. We analyzed projectile motion using video
analysis. If I was to do this experiment again, [ would do it next to a wall with
measurements written on the wall. The wall will also help guide the thrower as to which
direction the ball should be thrown. Also I would get a better camera so the dots on the
graph are more evenly spread and accurate, because the computer camera isn’t that good
and doesn’t shoot may fames per second to be accurate enough.




