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	PHYSICS 202

LAB 1
	SPRING 06


Ohm’s law, combinations of resistors, and multi-meters

Part 1

Most resistors have a color code (three or four stripes) to indicate their resistance.  The colors of the first three stripes correspond to numbers as follows: 

	Color
	Digit

	Black
	0

	Brown
	1

	Red
	2

	Orange
	3

	Yellow
	4

	Green
	5

	Blue
	6

	Violet
	7

	Gray
	8

	White
	9


If the digits were d1, d2, and d3, the resistance would then be

R=d1 d2 ( 10d3 (.

For example, green blue orange would be 

R=56 ( 103 ( or 56 k(.

The last stripe gives the “tolerance”.  The resistances are not exact, but rather are supposed to fall in a range around the stated value.  The tolerance tells you how narrow the range is supposed to be.  A gold stripe indicates that the tolerance is 5%, silver 10%, no fourth stripe 20%.  So continuing the example above green blue orange silver means 

R=56 ( 103 ( (5.6 ( 103 (
50 ( 103 ( < R < 62 ( 103 (.

The 5.6 ( 103 ( is 10% of the 56 ( 103 (, so the resistance should fall between 56-5.6 k( and 56+5.6 k(, which we have rounded slightly to yield the range above.  

Determine the stated resistance of the six resistors on your resistor bank. The resistor may be mounted to board in either direction, but the color code should end in silver or gold. 

	
	Stripe 

Color 1
	Stripe 

Color 2
	Stripe 

Color 3
	Tolerance Color
	Predicted Resistance

(     )
	Minimum of Resistance Range (   )
	Maximum of Resistance Range (   )

	A
	
	
	
	
	
	
	

	B
	
	
	
	
	
	
	

	C
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	

	E
	
	
	
	
	
	
	

	F
	
	
	
	
	
	
	


Make sure you supply units for physical quantities.  The convention is to put the units in the table headers. 

Part 2

Use the multi-meter as an ohmmeter.  Some of the multi-meters have three holes where the leads (wires) plug in.  If yours is like this, make sure the red lead is plugged into the hole marked V-( and that the DC (direct current) and k( button are depressed.  Use the stated resistance found above to choose which lower button to press.  For the example above of 56 k( one would choose 200 since that the stated resistance falls between 20 and 200.  That is, press the larger of the buttons that your expected resistance falls between. Insert one needle in each hole adjacent to the resistor, allow some time for the reading to settle down, and record the resistance below. 

	
	Ohmmeter reading (  )
	Within 

tolerance 

(yes or no)

	A
	
	

	B
	
	

	C
	
	

	D
	
	

	E
	
	

	F
	
	


Part 3

The concept of “tolerance” and “noise” are important factors in the decision to make computer circuits digital (as opposed to analog).  State why having a somewhat inexact resistance value is not a problem in digital circuits.  

	


Part 4

1. Next insert the power Amplifier plug into Analog Channel A in the Pasco Signal Interface.  Note the interface had to be turned on before the computer.  If this was not the case you will have to shut down your computer, turn the interface and then the computer on.  (The Power Amplifier should also be plugged in and turned on.) 

2. Go to Start/Programs/Physics/Science Workshop/Science Workshop. 

3. Drag the Analog Channel icon into the Channel A icon and choose Power Amplifier. 

4. A Signal Generator window should appear.  Choose DC and click on the number under DC Voltage and enter 1. 

5. Plug in a power supply and a multi-meter and turn them on. 

6. Connect a wire from the positive (red) signal output of the power amplifier to Resistor A. 

7. Convert your multimeter to an ammeter.  Insert the red lead in the mA slot and press the mA button. 

8. Insert the red needle of the multimeter into the hole adjacent to Resistor A.  Insert the black needle into the negative (black) terminal of the power amplifier. 

9. Turn the knob so that the needle points to 1 Volt. 

10. After the current reading has settled down, record the reading in the table below. 

11. Increase the voltage by 1 V and repeat the measurements until you reach 5 V. 

	Resistor A

	Voltage (supply the units here)
	Current (supply the units here)

	1.0
	

	2.0
	

	3.0
	

	4.0
	

	5.0
	


Repeat the measurements for Resistor B. 

	Resistor B

	Voltage (supply the units here)
	Current (supply the units here)

	1.0
	

	2.0
	

	3.0
	

	4.0
	

	5.0
	


Place Resistors A and B “in series” and repeat the measurements. (Resistors A and B are said to be in series if the current must pass through both A and B.)  Note that the ammeter is also “in series.” 

[image: image1.png]



	Resistors A and B in series

	Voltage (supply the units here)
	Current (supply the units here)

	1.0
	

	2.0
	

	3.0
	

	4.0
	

	5.0
	


Place Resistors A and B in “parallel” and repeat the measurements.  (Resistors A and B are said to in parallel if the current can pass through either A or B.)
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	Resistors A and B in parallel

	Voltage (supply the units here)
	Current (supply the units here)

	1.0
	

	2.0
	

	3.0
	

	4.0
	

	5.0
	


Part 5

Set up the circuit with Resistors A and B in series but this time without the ammeter. Convert the multi-meter to a voltmeter. Put the red lead into the V-( hole and press the button indicating V.  Place the voltmeter first in parallel with Resistor A and measure the voltage across Resistor A and then place the voltmeter in parallel with Resistor B and measure the voltage across Resistor B.  

	Resistors A and B in Series

	Total voltage supplied
	Voltage across Resistor A 

(  )
	Voltage across Resistor B

(  )
	Sum of Voltages

(   )

	1.0
	
	
	

	2.0
	
	
	

	3.0
	
	
	

	4.0
	
	
	

	5.0
	
	
	


What do you notice about the sum of the voltages?

	


Part 6

Plot Current versus Voltage for each of the four sets of measurements.  Fit the data to a straight line and extract the resistance.  You can find the instructions for making such plots in Excel on my CSC 152 page (http://alpha.lasalle.edu/~blum/c152wks/c152xyplot1.htm).  Be careful, the example there plots Voltage versus Current.  Compare the resistances you obtain for Resistors A and B from your graphs to those you measured using the ohmmeter.   Compare the resistance for the series and parallel combinations to the theoretical values (i.e. use a formula). Paste the charts near the table with the corresponding data. 

	Combination
	Resistance from graph
	Resistance from ohmmeter
	Theoretical resistance

	A
	
	
	

	B
	
	
	

	A and B in series
	
	
	

	A and B in parallel
	
	
	


















































