Physics in the Universe! Instructor: Bartonius Maximus
Sir Francis Drake High School name here please per 2, 4, 6 (circle one) Fall 2020

Skateboard physics: Conservation of momentum

Background. During the mid 1700’s, scientists began to understand laws of conservation.
(several of these moments are captured in the film: Einstein’s Big Idea). One of the laws of
conservation, is the Conservation of Momentum.

Momentum is defined as P = mass x velocity(P=mv).
What the law states then is, that the momentum of *“the system” must be ‘the same’ before an

action (a collision together or an explosion apart) as it is AFTER the action. We write that law
this way:

M1V + MyV,y = MiVy' + MV’

Measured values BEFORE the event Measured values AFTER the event

Where M1 is the mass of the first object, and V1 is the INITIAL speed of the first object and M2
is the mass of the second object and V2 is the INITIAL speed of the second object.

To the right side of the equation, the *‘prime’ next to the V’s represents the NEW SPEED of the
objects after the action.

In this lab, two students will face each other, sitting on skate boards as shown below. And
then, with someone else(?) holding a stop watch (cell phone stop watch?) The person will
start the stopwatch and shout NOW!.. counting for three seconds.. At the three second-mark
they will shout TIME! (or something else entertaining).. and the skateboarders will drop a
marker (keys? A Rock?) or some how mark the distance they travelled in those three
seconds. (more on the back side).

Wow! Is this the

I’ll say! That’s
coolest lab ever? Or . y

‘cause Mr. Clark is

7
what* @"' the coolest teacher
. - ever!
:/'

OK guys, when |
say GO, then you
guys kick apart!

Wow! | must be

travelling 6 or 7

ft/second! That’s
awesome!




Details:
Both students must first weight themselves, with skateboards in hand, on a bathroom scale.
Students then take those numbers and divide by 2.2 to determine their mass in Kilograms. (these
numbers become M; and M)

The two students then, get as close as they can to each other with feet touching.. but not moving..
and only when the person holding the stop watch shouts GO! (while STARTING the stop watch)
to the two skateboarders kick apart, shooting in opposite directions away from each other. After
three seconds, the "timer’ shouts Now (or something like that) and the two boarders somehow,
mark their distance (as they continue to roll)..

Next each distance (in opposite directions is measured, ideally with a tape measure, to determine
the distances rolled during those three seconds. Dividing the distance rolled by three seconds give
each persons NEW speeds.. (this is the V1" and V5’)

Then you just plug the numbers in to the equation for conservation of motion and see how close
you get to Zero (the two numbers.. the PRODUCTS of Mass x Velocity) should be equal and
opposite (remember, moving left is negative and moving right is positive).

Suggestions:
Do several trials (3 or 4?) .. you are more likely to get at least one good data set where the numbers

might actually work..

When you are done! Write a short, one-two page report on this experiment. Including the
following sections.

A good title (a sentence which summarizes the lab).

A paragraph describing ‘the law of physics’ that you are exploring in this lab..

A drawing illustrating how you were going to do the lab.

An organized sections showing the data you collected.

A math section which shows how the math worked out.

A summary statement describing how the results compared to what you expected.

Note: Up to four students can hand in ONE report.. just put everyone’s FULL NAMES on the top of
the page.

Have a fourth person take a cell phone video of the lab.. edit it and have some fun.. (treat it like a
professional event with reporters asking questions of the athletes? Or have someone doing a tick-
tock dance in the background? Create a short skit in which the lab is a part of a story? This will
count as extra credit..
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