Name ..................................
            Regents Physics


                                                                     Lab 26

                                                    The Resistivity of Playdoh(


Purpose:

To explore the concept of resistivity by measuring the conductive properties of Playdoh(
Apparatus and software:

PlaydohTM  4-pack, power supply, wires with alligator clips, ammeter, digital voltmeter. 
Theory and Background
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The resistivity of a conducting circuit element of constant cross-sectional area is related to the resistance by

where L is the length of the conductor and A, the cross-sectional area. In this experiment, we will pass a current through a cylinder of ordinary Playdoh(. We will measure the resistance by applying the definition 
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We will try out the assumption that R is constant. In that case, if we simultaneously measure I and V over a given length of the cylinder, we can determine the resistivity from the graph 

PART I.  Resistivity of PlaydohTM
Roll out a cylinder of PlaydohTM  (your choice of color) between 10 and 20 cm in length and between 2 and 5 cm in diameter. Try to make the diameter as uniform as possible without obsessing over it. Avoid PlaydohTM  which seems very dry or exceptionally dirty or discolored. Record the length, diameter, cross-sectional area and color

Connect the cylinder into a circuit as shown below, but do not turn on the power yet. Note that the alligators are first plugged into separate blobs of the same color doh as you are presently using. To improve contact, open the alligator slightly before giving it a mouthful of doh. The flattened blobs must completely cover the ends of the cylinder. A little coating of moisture may help to improve contact -- please use the sink, not your precious bodily fluids.

Observe that the ammeter is in series with the cylinder. The voltmeter is connected across the cylinder in parallel., over some portion, L of its total length. You are measuring the potential difference across only this length. You can vary L simply by pulling out one probe and touching it down somewhere else.

Turn on the power supply. Be sure you are using the DC terminals. Turn up the voltage until you have a current flowing. Record the initial value of  I.  A current of 50 mA to 100 mA is recommended.  After this point in time, leave the current and voltage settings alone!

To take data, measure the potential across progressively longer (or shorter) segments of the cylinder, in steps of  1 cm. Record each value of  L and V.  It helps to take this data at a brisk pace -- once you get going it should take no more than 2-3 minutes to get all your data points!

Also keep an eye on the ammeter. DO NOT ADJUST THE CURRENT, but do record in a third column any changes in I. In separate columns, tabulate the values of R (‘ V/I) and values of (L/A). Plot R vs. (L/A), and use your graph to determine the resistivity of the PlaydohTM.

Repeat this procedure for a cylinder of different length and cross-sectional area but of the same color.

Now calculate the percent difference between your two values of the resistivity. This means to take the absolute value of the difference between them, divided by their average value, times

100: 
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PART II.  Resistance of a Playdoh( cylinder. 
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Again using the same color of doh, make a third cylinder of different dimensions from your first two. Calculate and the record the predicted resistance of the cylinder, using your measured average resistivity and equation [1].

Connect this cylinder into your testing circuit and measure its resistance by using 
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Also determine the cylinder’s resistance using the multimeter as an ohmmeter.

Questions:

1. What is the percent difference between your calculated resistance of the Playdoh( tube in part III compared to its measured resistance with the ohmmeter?

2. Does the resistivity of PlaydohTM depend on the length or cross-sectional area? Should it depend on these things?

3. Does the resistance of a cylinder depend on its length or cross-sectional area? Should it depend on these things?
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