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APPARATUS
__ computer (PhyzMac iBook or equivalent) __ probeware (DataStudio or equivalent)
__ configuration file (”PushMe PullYou” or “Force Mirror”) __ 2 force sensors
__ 2 interface devices __ four-port USB hub (if needed)
__ 2 rubber bands

ACTION AND REACTION
a. Turn the computer on.While it completes its start-up cycle...

b.Plug two force sensors into a single computer. (PhyzMac iBooks: plug each sensor into a USB link,then plug the
two USB links into the USB four-port hub,then plug the hub into the computer.)

c.After a few seconds,the computer will respond to the sensors and ask what you would like to do.Open the
configuration file by double-clicking its title (“PushMe PullYou” or “Force Mirror”).The file is locked,so you will
not be able to make changes to it:OK.

d.Attach a rubber band to the hook of each force sensor.

e.Zero each force sensor. (See ”Fundamentals of Sensor Use” for details.)

f.Click on the on-screen Start button to initiate data sampling.Have two group members should tug the rubber
bands on their respective sensors.The computer will stop sampling after 20 seconds.Describe how each sensor
is plotted (the color of each sensor's data and whether a pull is plotted positive or negative on the graph).

g. Clear the screen by going to the Experiment menu,selecting Delete ALL data runs,and confirming your
choice.

h.Put the force sensors down.Set them aside while you consider and answer the following questions. It is critical
that you allow yourself to express a prediction before making an observation.

i. Prediction.Suppose two force sensors were connected to a single rubber band. If one person pulled their force
sensor while the other person simply held their force sensor in place,what would the resulting graph look like?
The puller’s graph is shown.Draw the holder’s graph.Explain your reasoning below to the right.Remember:this
is a prediction,not an observation.

TechLab Springboard:
The Force Mirror
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j. i.Connect both force sensors to a single rubber band.

ii. Allow the rubber band to relax completely and press the ZERO button on each force sensor.

iii.Click the on-screen “Start” button to initiate the data sampling.

k.Allow one person to pull their force sensor while the other one holds their force sensor in place.The puller
should vary their force.When the time is up, find and select “Scale to fit.” It‘s the first icon at the top of the graph
window.What does the display show and what does it mean?

l.Reverse roles: the puller becomes a holder and the holder becomes a puller.No need to switch sensors;don’t
clear the screen. Is the meaning of the result the same or different from what happened last time?

m.If possible,obtain and attach a table clamp and support rod to the table.Attach one force sensor to the
support rod.With the support rod as the holder, repeat the previous activity. Is the result the same as or different
from what happened last time?

n.Complete the statement. Include the terms “magnitude” (size) and “direction” in your response.

Whenever one object exerts a force on a second object, the second exerts a force on
the first that is


