Newton’s ThirdLaw

Name:

A common (but confusing) statement of Newton’ s Third Law is* For every actionthereisan equal and oppostereaction” Inthisactivity youwill messure
forceswith force sensorsand try to understand the real meaning of Newton’ s Third Law.

Predictions

1. Twoobjects atruck ontheleft, and acar ontheright, are on ahorizonta rough surface (friction present) and arein contact. Thevehiclescan havetheir
motorson or their brakesapplied, or bein neutra. Whenthetruck and car arein contact, thereisa horizonta contact force betweenthem, meaningthat the
truck pushesor pullson the car, and the car pushesor pullson thetruck. Comparethemagnitudesof thesetwoforcesin different situations. All motionis
alongastraightline.

InParts(a) to (d) vehiclesare of equal mass, inPartse and f thetruck is much moremassvethanthecar.

Parts (a) to (d), Equal mass Part (e) Massivetruck, light ce  Part (f) Massive truck, light cz

Discussyour answerswith the othersin your group and record your consensusanswvers.

Summary of predictions
In partsa-d the car and truck are of equa mass. In partseandf the  Forcemagnitudeof car ontruckis Measurements
truck ismuch moremassivethan the car. == (Iater)

the Forcemagnitudeof truck on car.
(8) Equal masses, Truck and car push but thereis no motion.

(b) Equa masses, Truck pushescar to theright at constant speed.

(c) Equa masses, Truck pushescar to theright, both are
acceleratingto theright

(d) Equa masses Truck pushescar and both moveto theright, car
setsbrakes and they are lowing down, accelerating to the | eft.

(e) Very Massivetruck movesto the right and rear endsalight car
that isaso movingright. They separaeafter the collision.

(f) Light car movesto theright and rear endsa massivetruck that
isalso movingright. They separate after the collision.



M easur ements

2. Getacomputer, LabPro, two force sensorswith adaptors, and two massivebars. Connect the L abProto the computer. Usethe adaptorsat the endsof theforce
probe cables, and connect the force probesto CH1 and CH2 of the LabPro. Thetruck isthe sensor connectedto CH 1, and the car isthe sensor connected to
CH2.

[Note: youdo NOT needto usecartsand atrack for thisexperiment.]

Besurethe dide switchontheforce sensorsisat 50N. Drag thefileNewton' s Third Lawto MyDocumentsfromthe server. Cdibratethe sensors. Placethe
sensorson the table and zero both sensors (CNTRL-0). Check the zero by collecting datawith the sensors horizontal and not touching Bewar et he

Tare Thereisatarebutton on thesideof theforcesensor. Bevery careful not to accidentally pressit. If you do, you will need tore-zerothe
sensor's, but will not need torecalibrate.

Replacethe hooks on the force sensor with rubber bumpers.

Push on each bumper with your hand while collecting datato see how dataare collected. If thetruck is on theleft, pushingto theleft on its bumper should give
anegativeforce. A pushto theright on the car bumper should give a positiveforce.

3. Setupexperimentsto check the resultsthat you predicted in parts (@) to (d). Enter your observationsinto the appropriate columnin the tableon the previous
page.

Tocheck partseand f of Newton’ s Third Lawduringcollisons, you must makea
coupleof changestotheprogram.

Click onthe clock icon (or on menu, Experiment: Data Collection) and awindow will open. In the window makethe length of the experiment 1 s, and collect
1000 samplesper second. Then click the Triggering tab and check Enable Triggering.

Check partseandf of your predictions. Enter your observationsinto the gopropriate columnin the table on the previous page.

4.  Thisexperimentis designedto help youlearn something about Newton’ s Third Law. Writea clear statement of Newton’ s Third Law based on what you
measured.

Calibratingtheforcesensor. Be surethe dideswitchisin 50 N position. Hold sensor vertically and enter zero for theforce. Now hang about 500 grams(be sureto
includethe massof the hanger) and enter theweight that ishung (W =mg.)



