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 Ohm's Law & Electrical Resistance

Introduction  

This experiment will investigate an important property common to all electrical circuits known as resistance.  The relationship between resistance, current and potential difference (Ohm's Law) will be examined and utilized.   The experimental objectives of this four-part activity are:

Part 1: To verify Ohm's Law for a simple DC resistance circuit.

Part 2:
To calculate the electrical resistance of an incandescent light bulb from an in-circuit current and voltage measurements, and to compare this to the directly measured value.

Part 3: To measure the current voltage characteristics of a diode
Part 1
Ohm found that the ratio R = V/I was nearly constant and independent of the applied voltage V for many materials.  This fact is now called Ohm's Law, and is predicted by theory.  

Note that Ohm’s Law is not R=V/I as is often claimed.  R=V/I is the definition of resistance, and is true for all materials.  Ohm's Law, on the other hand, makes a strong claim that this ratio is constant and independent of V for many (but not all) materials, at least over a limited range of applied.  

Procedure:

1. Measure the resistance of a given resistor and compare it with the color code.
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2. Build the circuit as shown. 






Fig. 1

3. Before you turn on the power supply, calculate the maximum possible current over the range of the power supply. This is an important calculation which should be standard practice in the future and which can save the ammeter. 


Your calculated Imax = _________. 


Is it safe to set the ammeter to 430 mA? Y/N (circle one)
4. Set meters to proper mode and range, and turn them on. Be sure that multimeter input leads are wired correctly. Always set power supply to minimum output before turning it on. Obtain about 10 ordered pairs (V, I) for resistor R, uniformly distributed over the full range of power supply output potential difference.

Table 1

	Trial
	Voltage

(V)
	Current

(A)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	




Measured Resistance:  ______________



Color Code Resistance: ______________



Part 2
In this part, you will basically repeat Part 1 using a light bulb as the resistor.

1. After wiring the circuit with a 60V power supply to zero, turn it on along with the two meters.

2. Slowly increase the voltage (watch out the ammeter; don’t let the current exceed its reading range!) to the maximum value for the power supply is obtained. Record this voltage, then reset to zero volts.

3. Collect around  at least 15 trials of data ranging from zero to the value you measured in #2 in approximately equal voltage increments.

4. Measure the resistance of the light bulb directly with an ohmmeter.  Remember to disconnect the bulb from the original circuit before connecting it to the ohmmeter.

Table 2

	Trial
	Voltage

(V)
	Current

(A)
	Trial
	Voltage

(V)
	Current

(A)

	1
	
	
	9
	
	

	2
	
	
	10
	
	

	3
	
	
	11
	
	

	4
	
	
	12
	
	

	5
	
	
	13
	
	

	6
	
	
	14
	
	

	7
	
	
	15
	
	

	8
	
	
	16
	
	


                  Measured Resistance:  _________________ 

Part 3

In this part, you will measure the current-voltage (IV) characteristics of a diode.  The circuit shown in the diagram below will enables us to vary the voltage across the diode and to measure the current through it.


1. Turn on the power supply, and set the voltage to 12 V.

2. Start with the potentiometer in the fully counter-clockwise direction.  Slowly turn the pot clockwise and record both the voltage and current readings.  Note that a diode is highly nonlinear and so be thoughtful about where more data may be necessary.

Table 3:  Part 3

	Trial
	Voltage

(V)
	Current

(mA)
	Trial
	Voltage

(V)
	Current

(mA)

	1
	
	
	13
	
	

	2
	
	
	14
	
	

	3
	
	
	15
	
	

	4
	
	
	16
	
	

	5
	
	
	17
	
	

	6
	
	
	18
	
	

	7
	
	
	19
	
	

	8
	
	
	20
	
	

	9
	
	
	21
	
	

	10
	
	
	22
	
	

	11
	
	
	23
	
	

	12
	
	
	24
	
	


3. Reverse the leads from the power supply and repeat #2. In this case both V and I will be negative.
Table 4:  Part 3
	Trial
	Voltage

(V)
	Current

(mA)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


Analysis:

Part 1:  Plot a graph of voltage (ordinate) vs. current and evaluate the slope.  Be sure to follow  the "Rules Of Graphing".  Complete the "Results, Part 1" with the indicated comparisons, and attach your graph to this report.

Part 2:  Repeat #1 for part 2, and explain your results under "Conclusions, Part 2”.  Try to determine a mathematical function that can fit your data.  Does your model have any physical basis?

Part 3:   Plot a graph of current vs voltage. Your graph will include data from Table 3 and Table 4.

The physical theory of a diode predicts that the IV characteristic should have the form
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where, Is is the saturation current, 
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  is the thermal voltage (where k is Boltzmann’s constant, T is the temperature in Kelvin and e is the electronic charge), and n is a constant that is theoretically unity but ranges from one to two in real diodes..  Using Is and VT as fitting parameters, fit your data for positive values of V.  Determine the value n from the fit using the room temperature value for T.
Results:

Part 1



Slope of V vs. I:  ________________________________



% Error (from measured value):  ___________________



Color Coded Resistance:  __________________________



% Error (from measured value):  ___________________

Part 2

Conclusions:

Part 3

Conclusions:



Experiment


4





V





A





R
































330 (





V





A








4
1

_1253711005.unknown

_1189846538.unknown

