Visual Physicg Forces & Acceleratiod Lab 3

-

In this experiment you will be evaluating the vectornatureo f  f or ces a fHawhfe wt onos
Motion using a free-body diagram. You will accomplish this by performing experiments involving

both static and dynamic forces. We will also investigate how frictional forces affect the

acceleration of an object in one-dimensional motion. The goal is to calculate the coefficient of

friction between two dissimilar surfaces.

Pre-Lab

Read Chapter 4 and Chapter5f r om Young & Fr eedma rbéfame yburairiveer si t vy
to perform the lab. Study Ne wt on 6 s L a vasdlearh hoMt tdrawofnree-body diagrams.

You need to understand how to write equations of motion from your free-body diagrams and

solve these equations for one of the variable parameters. In addition, you need to learn how to

evaluate surface-to-surface frictional forces. You should have completed Lab 0, Lab 1, and Lab

2 and know how the position of the camera can affect your data.

Questions to be answered in your lab journal:

1. You will be using spring gauges to measure tension. These work in the same manner as a
scale with a hanging tray to measure the weight of small objects at the supermarket (hon-
electronic). Explain how these manual weight scales work that use tension to measure weight.

2. What is meant when it is said that forces are in equilibrium? Write the most general equations
of motion for forces in equilibrium in three dimensions.

3What is the coef fi ciitenumerialfrange? Cag itbe greatersthan ondvrat i s
Can it be less than zero? Does it depend on surface area?

Experiment 1

In Experiment 1 you will be assembling spring gauges into a specific configuration on a large

square pegboard. The forces on the gauges will be recorded and used to calculate the angles

between the gauges. A short video will be captured as well and the distances between the

gauges will be used to calculate the angles. You will compare your results between the two

different methods. To obtain the distances between the gauges, you will learn how to use a new

feature in LoggerPro called Photo Distance. Don 6t f orget to note all the ¢
dimensions in your lab journal since you will have no text files from Experiment 1 to take home

with you.

Procedure:

1. Obtain a large white pegboard from the rear
corner of the |l ab. You
gauges from the parts cabinet, as well as a
washer and three hooks. See Figure 1.

2. Zero out the spring gauges by sliding the front
faceplate so that the zero tick mark is aligned
with the lever when there is no weight hanging
on the gauge. Figurel
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3. Obtain a pulley from the parts cabinet
and clamp the pulley to the end of the
pegboard. Install a hook and spring
gauge in the pegboard and using
string, hang a 200 gram mass from a
hanging mass set over the pulley and
hanging off the table. See Figure 2.
This is to test the accuracy of the
gauge. If the gauge does not read 200
grams, then adjust the faceplate of the
gauge. Also ensure that the gauge
reads zero with no weight hanging on it
after the adjustment. Do this for all
three spring gauges. If a spring gauge
cannot be adjusted to read 200 grams Figure2
with a 200 gram mass hanging on it
and read zero with no mass on it, then obtain another spring gauge from the parts
cabinet and repeat. Give your TA the malfunctioning spring gauge.

4. Assembl e all three spr i ngonglowngneFgura 3nltiohighlyhe A YO
advantageous that you ensure the angles as shown below are equal. Otherwise, the
math to find the angles will be much more complicated.

5. Position the camera above the
pegboard. Place some form of
measuring stick in the camera
image in order to accurately set
the scale. Capture a quick video.
Write down the spring gauge
readings in your lab journal. Figure3

6. Now move the two spring gauges that are angled to two different angles. You can move
each of them two holes further out and two holes further in for simplicity. See three
possible configurations shown in Figure 4. Capture two more quick videos and write
down the spring gauge readings in your lab journal. Be sure to associate the spring
gauge readings with the correct configuration in your lab journal.
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Figured

7. After all the movies for Lab 3 have been recorded for all three experiments, remove the
memory card from the camera and insert the card into the computer. Copy the movies to
your section folder under the C:\218Labs folder. Insert one of the three movies for
Experiment 1 into a new LoggerPro sheet.

8. Use the Set Scale function and select two tick-marks on the measuring stick as your
distance. You need to find the distance between four points: the three end points of the
AY0O and the center. This gives six separate di
See the diagram below:

To find these six distances, select the fifth button down on the tool bar, Photo Distance.
Click and hold down the left mouse button on the first point, then drag the cursor to the
second point and release the mouse button. The distance between the points is shown
in the units you set the scale. Do this for all six distances and write down the distances in
your lab journal. Be sure to associate the distances with the appropriate configuration.

9. Repeat step 8. for the remaining two videos. Place all the parts back to their appropriate
locations.

Questions to be answered in your Technical Memo:

1. You are going to calculate the angles using two different methods. First, calculate the angles
d;, 2, d a masb shdwn in the diagram below using the dimensions obtained from the video
using the Photo Distance function. You will need to use some trigonometry (e.g. Law of
Cosines) to find the angles.Cl ear |y | i st .y od ragidgolddM.Da thiefar alld
three videos.
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