Resistors


EE 211


Introduction





	In this experiment, the student will learn numerous methods for measuring electrical resistance.  





Equipment needed





	Resistors


	Rheostat


	Digital Multimeter (DMM)


	Ammeter


	Voltmeter


	Power supply


	Electronic solderless breadboard 


	


Background





Resistance 





Resistance is the capacity of a material to impede the flow of current, or more specifically, the flow of electrical charge.  The circuit element used to model this behavior is a resistor. 








Procedure





Part A - Graphite Resistor





    1. Using a pencil, draw a rectangle whose length (approximately 1") is twice its width 	on a sheet of paper. Fill in the rectangle with pencil mark. Measure and record the 	resistance over the length and then over the width of 	the graphite resistor. 


    2. Using a pencil, draw a square whose side-length is approximately 1". Fill in the 	square with pencil mark. Measure and record the


      	 resistance over the width of the graphite resisitor. 


    3. Based on your measurements, draw conclusions about the effect of physical 	dimensions on electrical resistance.





Part B - Resistor Color Code





    1. Use the resistor color code to find the resistance of the resistor provided by your lab 	instructor.  What is the tolerance of this resistor?  How much power can be 	dissipated through this resistor? (Check out the following resistance color coding 	web site - http://www.ee.upenn.edu/rca/res/calcjs.html).





Part C - Measuring Resistance with the Ohmmeter





    1. Use the DMM as an Ohmmeter and connect the leads across the resistor.


    2.  Change the resistance scale and note changes in the value of resistance.  Note the 	maximum and minimum resistance values as the scale is changed. 


    3. Compare the measured value of resistance to the Color Code value estimated in Part A


    4. Calculate the percent difference between these values.  Is this difference within the 	tolerance noted in Part A?  





Part D -  Graphical Measurement  of Resistance





    1. Construct the circuit shown in figure 1 using the same resistor you used in Part A.


    2. Set the rheostat to its maximun resistance.


    3. Double check connections and note the polarity of the meters.


    4. Turn on the power supply and set to 5 Vdc.


    5. Record the readings or the ammeter (A) and voltmeter (V).


    6. Adjust the rheostat to 5 other positions across its length and record the current and 	voltage at each of the 5 positions.


    7. Tabulate all recorded values. 
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Figure 1





    8. Plot the points of voltage and current with the voltage on the vertical axis of your 	graph.


    9. Find the slope of the line and compare it to the known value of the resistor.


   10. Calculate the percent difference between the two.


   


Questions that must be answered in the lab report





Summerize the difference methods for resistors.


Which method is the simplist?  Which method is the most accurate?


Can you think of an alternative method for measuring Resistance?


What are resistors made of?  Why are some resistors larger than others ?  Does the resistor size effect the resistance?














	


	


