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Inelastic Collision Lab
We know from our study of momentum so far that when a collision (or any
other event) happens, the total momentum afterwards is equal to the total
amount of momentum before. This momentum is a vector, and must be added as a vetor for the equation to
work out; just like two opposing forces can make a net force of zero, two momenta that are equal but
opposite will cancel out.

The simplest type of collision to analyze is one in which the two object coming in stick together, forming a
heavier object with the combined momentum of both. In today's lab you will have a chance to stage
collisions like this and verify that the results are what you expected.

Materials you will need:

Two different masses on strings, with duct tape collars to make them stick together. The strings are
just long enough that the center of the mass is .5 m below where the string hangs from.
A protractor with plumb bob.
A 5 N spring scale (just to find the weight at the beginning).

In the space below, record the masses of your two weights, in kg. Remember that mass (m) is not the same
as weight (Fg) (What is the equation relating the two?)

Because collisions happen quickly, rather than trying to time with a stopwatch to find speed, we will find
the momentum in a sneaky, backward way that involves energy. If I measure what angle I start a mass
swinging from, then I know how far it fell before reaching the bottom, and thus I know how much kinetic
energy it gained and how fast it is going. If you lift the two masses and let them swing down, they will
always meet at the middle, provided that you don't lift them higher than about 45°. What do we know about
pendulums that assures us that they will meet at the middle?

In each trial, first lift one or both masses, and measure their angles. Hanging straight down would be an
angle of 0°. Then, let them collide, and catch them at the top of their swing after the collision. If they don't
stick, you may have to try again. Measure the end angle as well (somewhere in between the angles of the
two strings). Run at least five trials. A good two to start out with would be having each mass wait at the
bottom to be hit by the other.

You don't need to worry about the momentum columns for now. You will fill those in for homework.



You don't need to worry about the momentum columns for now. You will fill those in for homework.

Angle 1
(degrees)

Angle 2
(degrees)

End Angle
(degrees)

Momentum 1
(kg m / s)

Momentum 2
(kg m / s)

End Momentum
(kg m / s)

Net Momentum
(kg m / s)

. 1 In order to find out how much kinetic energy the pendulum gained as it
was falling, I can just find how much potential energy it lost. To
determine this, I need to know the height that it dropped by as it swung,
given the angle θ and the fact that the string is .5 m long. Using trig,
what is h in the diagram? (Note that the string is still .5 m long at the
middle)

. 2 Substitute that expression for h into the potential energy equation, then substitute that in for KE in the
kinetic energy equation, and solve for p. What is p in terms of m, g, and θ?

. 3 Using that equation, fill in the Momentum 1, Momentum 2, and End Momentum columns of the
table above. Note that the mass is different for each object. Also, fill in Net Momentum,
remembering that this is the sum of the two initial momenta, and that they are going in opposite
directions. Does momentum appear to be conserved?


