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Set Up :

I:IL:LLJLLJ i

Use the lighter spring on the force sensor.
Clip the motion sensor to end of the track.
Level the track.

Target cart (B) at rest about 10cm from the spring.
Incident cart (A) about 16-20cm from motion sensor.
Velcro facing = inelastic, magnets facing = elastic.
Roll incident cart just hard enough to come back to its
starting point.



Goal

To Investigate the conservation of momentum in elastic
and inelastic collisions.

To Investigate the amount of kinetic energy available for
non-conservative work in an inelastic collision.

The next three slides are graphs typical of those you will
make during your experiment. Your instructor will
discuss some of their features.



Graph 1:

=10J x|
B 8| &f @ i 7 AFit o] 8] Al 5]+| ¢ Dsta o] X] -]
~0.55 B .. —
] E B Fun #1

Two equal mass carts
A and B collide. o
This Is X, vs. time. TniEa

D.}S.
What is happening: afose— L mmete) L [up
1. Along line AB?
2. Atpoint B? Approximately what
3. Along line BC? time does cart B hit
5. Along line CD?




Graph 2:

Two equal mass carts
A and B collide.
This is V, vs. time.

What Is happening:

Along line AB?
Along line BC?
Along line CD?
Along line DE?
Along line EF?

Ok W E

=10 x|

AFit +| 8] Al Z|+| & Data +| |

=l

What Is Vg when cart A IS
half way along line BC?

A
& Fun #1
-, 3]
I ] | - "'""'..."I'""".‘. ] I ]
0.z 0.4 C 0.6 0g - 1.0 1.2 1.4
Time(s)
0.2
—-0.4 ’,
E
F




Graph 3:
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IE “* fl f Fit vl @l ip Data vI ﬁl i‘::lvl

A cart of mass 0.25kg [ o

collides with a spring | A e o

on the force sensor. E : ‘\

Here is the force = Y o N

during the collision. e \

The fit is to: 2 [ e \
A*sIn(2r(x-C)/T) 7/ o ookl oot \\m

What does the area under the curve tell you?

What can you learn from the parameter T?




Starting DataStudio:

Create a new experiment. Plug force and motion sensors
Into the 750 and drag their icons to inputs in the Setup
window.

-+ Experiment Setup : ;|g|5|
4 Sensors g Options... | &3 Tirmers... | L% Change | USB

Science Waorkshop Fh( |

& Sensors ~ s

I-I% Low Pressure Eil f Sciemce Workdhop® 750 1 = .

o o - YA
U Magnetic Field __j A U ) () ()

g Motion Sensor
‘.I'\-l.- I LI—I
“wx Signal Output - : -

Faorce Sensor
% Clutput

Double-click the Force Sensor icon.



Sensors:

Set force sensor for 500

samples/s & low sensitivity.

Calibrate motion sensor, set
trigger rate to 80.

CI |Ck e Options. . |

sensor Properties x|
Generall Measurement  Motion Sensor
Calibration Diztance: —Speed of Sound: —
| E55 m | Calibrate 240.9 m/s
— Current Distance: ~ Maw Distance: —
_ — Min Distance: ——
— Trigger A ate: CI-65214
a0 =] 4> 0.50m
Cl-5742
015 m
] Cancel Help




Sampling Options:

sampling Dptions il sampling Options
Manual Sampling  Delayed Start | Avtomatic Stop I b anual S ampling I Delayed Stat  Automatic Stop
" Mone " Mone
 Time I Seconds  Time I 10| Seconds
' Data Measurement ' Data Measurement
| Position, Ch 182 [m) = | Positian, Ch 182 [m) =]
IF“SE Above j I 0,300 m IFaII below j I 0.300 m

[~ Keep data prior to start condition, I 0,000 Seconds

[ Start Signal Generator before start condition.

(] Cancel | Help k. Cancel | Help

Position rises above 0.3m. Position falls below 0.3m.

Measure and plot position, velocity and force.



Inelastic Collisions:

Bl & & @& i 7~ Fi '|@A||'| & Data ~| x|

=10l x|

2

I EES Mean Std. Dev.
* Run#4 048 0.60 06D EHBE-3

2l & & 8 & -

=10l x|

7| AFit ~| @ Al |'| @ Data »| X]| &~

|

e Min. [EES Mean Std. Dev.
A * Run#4 027 0.30 028 713E-3
0.4 5 \A
=
R o W PPt
(=) »
o
0.2 =
T T T
0z 04 0.6 08 1.0
Time(s)
0.2

Use Statistics Tool (X) to measure velocities v, ; and v,
before and after the collisions. Complete the table.

My

Mg

Va1

Vs

0.25 kg

0.25kg

0.25 kg

0.50 kg

0.50 kg

0.25 kg




Elastic Collisions:

=10l |
Measure VA,]. VA,2 as H &l &l @l ) 7 Fit -| @] Al Z|-] @ Data -] X|[EZ~
before . | Sin . A Run#1 n.zagrrue:
Determine the spring =2
Impulse J. (Z tool) "8
Find vg , from J. — . _

My Mg Va1 Va2 J
0.25 kg 0.25kg
0.25 kg 0.75 kg
0.75 kg 0.25 kg




Inelastic Analysis (homework):

Mgy

Mg

Va1

Vewm

Ky

KCMCS

Vv,

0.25kg

0.25kg

0.25kg

0.50kg

0.50kg

0.25kg

m.,vV
AVA1 1 2 1 2
— KCMCS — 5 m, (VA,l — VCM) + > MgVem
mA + mB

VCM

2

_1 1 2 _
Kl — EmAVAJ ’ Kz +§(mA + mB)VZ — Kl _WNC

Fill in the table.



Elastic Analysis (homework):

Mgy

Mg

Va1

Vewm

Ky

Va2

J

0.25kg

0.25kg

0.25kg

0.75kg

0.75kg

0.25kg

Fill in the table. Part of Problem Set 9.




