Physics 123 - Minilab 6


NEWTON'S LAWS - II

Purpose 

Determine whether Newton's third law is satisfied when two force probes interact.
Introduction

 Newton's third law says that when two bodies interact, the forces between them are equal in magnitude and opposite in direction.  This is true for all bodies, regardless of their size, shape, or orientation in space. 

Procedure

This week you have two force probes, which will push or pull each other. To get accurate readings, they must each be “zeroed” when you start and each time you change their orientation. (With the probes in the proper orientation with nothing attached, go to the “experiment” icon, and choose “zero”. Collect some data this way, to see how accurate the zeroing process is.)  Draw careful diagrams, accurately labeled.

1. Decide which probe (Left/Right) corresponds to which color on the screen.  For each, decide which direction (Push/Pull) corresponds to a positive reading. Complete item 1 on the next page.

2. Attach the hook on one force probe to the hook on the other with both probes resting on the table. Compare the readings of the two probes as you gently push them together.  Complete item 2. 

3. Repeat with one probe pulling on the other. Complete item 3.   

4. Now hang the L probe from the R probe. (Zero them in this configuration before attaching them!) Take some data and complete item 4.

5. Switch up and down probes (rezero!) and complete item 5.

6. Complete item 6.

Names:
__________________________   ___________________________

      1.  Left Probe (L):     Color__________         Sign of reading for Push ________

           Right Probe (R):   Color__________         Sign of reading for Push ________

2. In the space below draw complete force diagrams for the two probes when they are pushing each other. Carefully label all forces (eg., FLR,  the force of the left probe on the right one, FSR, the force of the student on the right probe,etc.)  Sketch a typical plot of force (FLR and FRL) vs time (two curves on the same graph).  Be sure to label the curves and the axes and include scales. 

3. How does your plot above change when the probes are pulling instead of pushing? What would a plot of the sum of the forces look like? How do you interpret the result in terms of Newton’s third law? 

     4.  Repeat all parts of item 2 for the case when L is hanging from R. 

5. How do your results change when R is hanging from L?  

     6.  Are the results of parts 4 and 5 consistent with Newton’s third law? Discuss.

