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0. Quiz before experiment (Please answer the questions before you do the lab.)

In this lab we are going to use the air track/glider systeinvestigate the conservation of momentum and
kinetic energy during the collision of two objects.

To determine the velocity of the glider, we use a pafdape as a “flag”. If the flag width is L and flag
blocks the photogate for a time period of T (called “timgate” in the Science Workshop), we know the
velocity V=L/T.

Momentum of a mass moving at velocity \Piss mv. For a system of multiple objects, the total
momentum is the vector sum of the momenta of individbgcts.

Kinetic energy of a mass moving at velocity v issE&2mV. For a system of multiple objects, the total
energy is the sum of the individual objects’ energy.

During any collision, the system’s total momenturalisays conserved. Kinetic energy is conserved only
if the collision is elastic. For inelastic collisignpart of kinetic energy is lost (converted to otloemt of

energy).

QuestiorD: If the flag width is 0.0254 m and a time the flag Ba photogate is 0.24 s, what is the
velocity of the glider? V= (m/s)

wa mh da

Questior®: The objects A and B have an equal maBstays on the air track and A comes from left side.
After hitting, what will happen?

(a) A and B recoil each other.

(b) A follows B at slower speed.

(c) A stops immediately after the collision.

A —p B A M B
Questior®: Even though the objects hit as shown below, youabiihin an expected result (momentum
conservation). Is it True or False?

== m= eris




Questior®: Calculate the following initial and final momentaMidmentum = Mass Velocity)

Before collision

Momentum of A: R(ini.)= /s
1 m/s Not moving u R(ini.) &
A —> B Momentum of B: B(ini.)= kiy/s
Total momentum of this system:
Pini (tOtaI)= DR'QS
0.15 kg 030 kg
After collision
Momentum of A: R(fin.)= kip/s

1 m/s 1 m/s Momentum of B: B(fin.)= kay/s
—> Total momentum of this system:
Pin (total)= [gs

Is the momentum conserved?

1. Collision of two objects of equal mass

Use the two large gliders. Place glider #2 betweenibghotogates. Push the glider A against B. Let
them collide by the leaf springs with no Velcro.

Our system (the two gliders) should have momentum cordsemech means during the collision, 100%
of glider A’s momentum Pshould be transferred to B. However due to various resBand B you

obtain from the experiment may not be exactly the same.
f A

T> will be recorded by this gate.

\

Then, collision occurs.

T1 will be recorded by this gate

e

Flag width L,

B
—>

Trial T T V, V. P, P %
# ! 2 ! 2 ! 2 difference

|Pl—P2|><lOO
(R+P,)/2

Find the percentage difference (%) for each value.



I sthe momentum conser ved?
2. Coallision of two objects of unequal mass

Use the one large and one small glider. Place glidetBden the two photogates. Push the glider A
against the B. Let them collide by the leaf springgwb Velcro. Notice that this time the glider A wibhin
stop after the collision. So you need to determinditiad velocity of A glider as well.

Our system (the two gliders) should have total momentmsearved, which means the initial total
momentum of the system should be the same as fingtlbdth cases: small hits large and large hits small.

Note: Momentum is a vector. In this one-dimensionablam, if the velocities are in different directions,
be sure to use appropriate signs.

Draw the simple diagram as shown in thefirst part. Make sure which isTy(initial), T,(final), and T».

Flag width L, Flag witith

m m,

Trial # T,initial T, final T, V initial V, final v,

1
large hits
small
2
small hits
large

Trial # P initial P final P (Total P) (Total P) | % difference
! ! i init final

1
large hits
small
2
small hits
large

Find the percentage difference (Total Pinit — (Total P)final x100(%) for each trial.
((Total P)init + (Total P)final )/ 2

Isthe momentum conser ved?



3. Completely inelastic collision

Use the two large gliders. Place glider #2 betweenibghotogates. Push the glider A against the B. Let
them collide by the leaf springs with Velcso after collision they stick together.

Although the collision is completely inelastic, theatanomentum is still conserved. However, 50% of the
kinetic energy is lost, if the two masses are equal.

Draw the smple diagram as shown in thefirst part. MakesurewhichisT; and T1..

Flag width L, Flag witith

m m,

Trial % difference
V, Viio R-R.|

(R+R)/2

~U
.:'U
N

1+2 x100 (%)

Isthe momentum conser ved?

Trial KE; KE % difference
# =omV,? =Y5 (my + M)V, IKE, - KE,|

A 2L _x100(%)
(KE, +KE,)/2

Isthe energy conserved or not?

NOTE:

1. Use Kg for masses, m for lengths[ik¢s or NS for momentum in, and J for energy.
2. Inyour report be sure to write some comments on yaultee If your results are different from
what are predicted theoretically, discuss the poss#alsons.

4



