NAME  __________________________________

MODS  _________
ELECTRONICS                   

EXPERIMENT:  OHM’S LAW
Introduction/Purpose:

The purpose of this experiment is to gain some hands on experience using a digital multimeter and a DC power supply.  The voltage across various electronic devices will be varied and the resulting change in current will be measured.  The voltage and current data will be plotted and graphical analysis will be used to determine the I-V (current-voltage) relationships.  This experiment is also intended to introduce the use of a breadboard, the symbols for standard circuit elements and the resistor color code.

Material:
DC Power Supply

2 Digital Multimeters

1k( resistor

2k( resistor

resistor of unknown value (YELLOW-VIOLET-RED-GOLD)

light bulb

diode (cylindrical component)

"mystery" component

Procedure:
Construct each of the circuits that follow, varying the voltages as indicated.  Record resulting currents for each voltage.  Plot the results in order to perform a graphical analysis.

NOTE:  Although most power supplies today have internal protection, please be careful when connecting the power supply to a circuit.  Always TURN OFF THE POWER SUPPLY BEFORE MAKING A CONNECTION and, if possible, set the voltage output to zero.  With a voltmeter connected across the supply, slowly increase the power supply output to the proper voltage while keeping an eye on the power supply meter.  If the meter does not show a proportional increase in voltage, something may be connected wrong ... ask for help.  The electronic components in this lab do not have any internal protection, so be observant of changes in temperature and smell.

Today’s digital multimeters have definite advantages over the old analog, polarized meters of not so long ago.  Polarity is accounted for with a negative sign on the display.  Observing polarity hook-up is still necessary for proper interpretation of the reading, but damage to the meter is almost nil.

1.
Connect the circuit shown below using the 2k( resistor (RED-BLACK-RED-GOLD).  Have the instructor inspect your circuit before applying power.
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Slowly increase the voltage across the resistor from 0V to 6V in approximately .5V increments.  Record the measured voltages and currents to the number of significant figures shown on your multimeter.  Use the data to plot an IV curve (current vs. voltage).  Determine the relationship between voltage and current.

	V (Volts)
	I (milliamps)
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	I (milliamps)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


2. Turn off the power.  Reverse the power supply connections, but not the meter connections.  Complete the table below and plot the IV characteristics on the same graph as you used in Part 1.

	V (Volts)
	I (milliamps)
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	I (milliamps)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


3. From your graph, express the mathematical relationship (i.e. provide the equation using variable names V and I for voltage and current) between voltage and current for the 2k( resistor.  Include appropriate units in your equation.

4. What is the experimental value of your resistor?  How does the value compare (i.e. calculate % difference) with the nominal value of the resistor based on the color code (i.e. 2k( ± 5%)?

5. A polarized device behaves differently when its position in a circuit is reversed (equivalent, in this case, to reversing the power supply connections).  Is your 2k( resistor polarized?  Explain.

6. Turn off the power and replace the 2k( resistor with the second resistor (YELLOW-VIOLET-RED-GOLD).  Return the power supply connections back to their original position (as in Part 1).  Complete the table below and plot the IV characteristics on the same graph as you used in Part 1.

	V (Volts)
	I (milliamps)
	
	V (Volts)
	I (milliamps)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


7. Determine the resistance of your unknown resistor based on your graph and compare it (i.e. calculate % difference) to its nominal value based on the color code.  You will need to investigate the resistor color code in order to answer this question - use your book as a reference.

8. On your IV characteristic curves of the 2 resistors, how is the slope of the plot related to the resistance?  In other words, what can you tell by the "steepness" of the slope?
9.
Replace the resistor with a light bulb.  Vary the voltage from 0V to 12V once again in approximately 0.5 V increments, measure the current, complete the table and graph current vs. voltage.  Before you begin collecting data, slowly turn up the voltage and watch for the light bulb to illuminate.  If the bulb does not illuminate, check your connections and/or replace the bulb as necessary before collecting data.

DO NOT EXCEED 12 VOLTS

	V (Volts)
	I (milliamps)
	
	V (Volts)
	I (milliamps)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


10. Looking at your graph of the light bulb, how does the resistance change as you increase the voltage?  Explain.

11. What factors might contribute to this non-linear relationship between current and voltage? 

12.
Construct the circuit shown below using the diode (cylindrical component) and a 1k( resistor.  The diode has only two leads, an anode and a cathode.  The band or stripe on the diode indicates the end to which the cathode is connected.  The additional 1k( resistor is used to limit the current through the component.  However, focus your attention on the diode.  In other words, take measurements of the voltage across the diode and the corresponding current.  Plot the IV characteristics of the diode.  After examining your graph, you may decide to take more data.  Reverse the power supply connections and repeat measurements.  Plot the IV characteristics of the diode.
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	V (Volts)
	I (milliamps)
	
	V (Volts)
	I (milliamps)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


13.
For the diode, examine your graph and describe the characteristics of this component in terms of linearity or non-linearity, polarity, etc.

14.
Now that you’ve had some experience with determining IV characteristics of components, return to the laboratory and investigate your "mystery" component.  Repeat your voltage and current measurements with this component, plot your data (if you determine it's necessary), and determine the IV characteristics of the device.  Pay particular attention to your data; this device has some surprises for you.  GOOD LUCK!!

	V (Volts)
	I (milliamps)
	
	V (Volts)
	I (milliamps)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


15.
What observations have you made and what can you conclude about the "mystery" component?  Be specific.

16. Provide an example of a potential application of the "mystery" component.
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