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Lab 2: Charge Distribution, Electric Fields & Potential Difference

APPARATUS


one battery pack with 2 batteries


3 normal insulated wires


2 wires with no insulation


one long bulb and one round bulb in holders


voltmeter

Step 1



Attach the 2 bare wires (conductors) to the battery in the configuration shown below.  Measure the potential differences between the following points, placing the black lead on the first letter.

A-B 


B-C 


C-D 




D-E 


E-F 


F-A 
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Step 2


Draw the charge distribution on the figure.  The thickness of the wires is deliberately exaggerated to allow you to sketch the charge distribution.

Step 3  

When we discussed gravitational potential we assigned the ground to be 0 J/kg.  With electricity, the convention is to assign the negative terminal of the battery as 0 J/C (Volts).  Using the information from step 1 label the electric potential of the other points along the wire. 
[image: image2.wmf]V

V

V

V

V

V

0


 Step 4
Bend wires as shown and predict the electrical potential along the wire (if necessary, use the voltmeter to test your predictions).
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Step 5
Below is a battery like one out of your battery pack. Measure the length of the battery and the potential difference across it. Determine the electric field inside the battery. Draw arrows inside the battery indicating the direction of the field.
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Step 6
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Replace the bare wires with regular insulated ones.  Connect the wires to a long light bulb as shown at right.  Use the following guidelines as you measure electric potential differences around the circuit.  
Caution: some of the ∆V’s may be very small so you may have to change the setting on your voltmeter. (To mV)

a.
When you measure changes in potential, move the voltage probes around the setup.  Always measure potential difference from black to red.

b.
A positive voltmeter indicates an increase in electric potential between the two probes; a negative voltmeter reading represents a decrease in electric potential. 

c.
The direction of the field can be found with a positive voltmeter reading indicating a field exists that is directed from the red probe to the black probe.  A negative voltmeter reading indicates the opposite field, directed from the black probe to the red probe.

A-B 
 
B-C 


C-D 


D-A 



Determine the sum of the changes in potential as you move around the circuit. 
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Sketch a line graph showing how the potential changes through each of the sections described for the circuit (assume the electric potential at A is 0).  

Determine the strength of the electric field through each section of your circuit.

The battery pack (A-B):
The connecting wire (B-C):
The bulb filament (C-D): 
The connecting wire (D-A):
(The unwound filament is around 1.0cm long.)

On the schematic to the right draw electric field vectors at each “x”.  They should indicate the direction of the field and the relative strength of the field.

Step 7
Using a second bulb and wires, build the circuit shown below such that at least one of the bulbs light.  Measure the difference in electric potential at the point pairs listed below;


∆V


A-B 

The battery
B-C 

The wire leading to the round bulb
C-D 
 
The filament of the bulb 

D-E 

The wire leading to the long bulb

E-F 

The filament of the long bulb
F-A 

The wire returning to the battery
Determine the sum of the changes in potential as you move around the circuit. 



Sketch a line graph showing how the potential changes through each of the sections of the circuit above.  

In what parts of the circuit do the charge carriers lose the most energy?

How does the change in the potential energy of a charge carrier across the filament in the round bulb compare with the change across the filament the long bulb?

Step 8
Using a second bulb and wires, build the circuit shown below such that both of the bulbs light.  Measure the difference in electric potential at the point pairs listed below;


∆V

A-B 

The battery
B-C 

The wire leading to the round bulb
C-D 
 
The filament of the round bulb 

D-A 

The wire returning to the battery 


C-E 

The wire going from round to the long bulb

E-F 

The filament of the long bulb

F-D 

The wire going from long to the round bulb

Determine the sum of the changes in potential as you move around the circuit using path ABCDA.
Work:


Determine the sum of the changes in potential as you move around the circuit using path ABCEFDA.
Work:


In which bulb of the circuit do the charge carriers lose the most energy?  How do you know?

How does the change in the potential energy of a charge carrier across the filament in the round bulb compare with the change across the filament the long bulb?  How do you know?
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