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Video on High Voltage
Electrostatic Charge       

Purpose: Investigate the charging of a metal container by contact and by induction using a charge sensor.

Apparatus: PC w/interface, charge sensor, cable assembly, glass rod, hard-rubber rod, fur, and calorimeter: jacket & lid. 

You will use a charge sensor to determine the polarity of the charge producers. Then measure the amount of charge transferred to a metal container by contact and by induction. 

Procedure:

a. Charge Polarity
1. Connect the charge sensor to analog channel A, and set the gain to 1.
2. Connect the cable assembly to the BNC port on the sensor. To do this: Line up the connector on the end of the cable with the pin on the BNC port. Push the connector onto the port and then twist the connector clockwise about one-quarter turn until it clicks into place. 
3. Connect the alligator clips (red and black) of the cable assembly to the calorimeter jacket, place the lid on the table, and place the calorimeter jacket on the lid. 
4. Open "DataStudio", select "Open Activity", select "Library", select "Physics Labs", and select P29-Charge.
5. Double-Click Graph display, and select charge data source.
6. Press the 'zero' button on the charge sensor to discharge the sensor. 
7. Click "Start", if the charge is not zero; press the ‘zero’ button on the charge sensor, again.
8. Un-ground the jacket by removing the black alligator clip from the calorimeter jacket and leave it not connected. 
9. Charge the hard-rubber rod with fur and lower the rod inside the jacket without touching the inside, and hold it there for few seconds and then remove it. Observe the graph display.
10. If the charge didn't come back to zero, ground the calorimeter jacket and re-zero the charge sensor. Un-ground the jacket.  

11. Charge the glass-rod with fur (use the smooth side for rubbing and the rough side for holding) and lower the rod inside the jacket without touching the inside, and hold it there for few seconds and remove it. Observe the graph display. 
12. Stop recording data.
Charge Polarity Data: (Look at the Charge Polarity graph and answer the following questions)
a. What polarity is the charge, on the rubber rod?_______on the glass rod?__________
b. What is the peak value of charge produced by the rubber rod?_____________
                                                                            by the glass rod?_____________






        (Use the smart tool to read)
13. Delete the data from the graph display, and get a blank graph display.


b. Charging by Contact
1. Click "Start", if the charge is not zero, ground the jacket and press the zero button on the charge sensor, again. Un-ground the jacket. 
2. Charge the hard-rubber rod with fur and lower the rod inside the jacket, and make contact inside at many places, while turning the rod. The rod is an insulator, so you need to move the rod and make contact to transfer the charge. Just touching it won't transfer much charge. Observe the graph display.
3. Ground the jacket with the black alligator clip and then un-ground it. If the charge is not zero, press the zero button on the charge sensor, again. Data recording is still going on.
4. Charge the glass-rod with fur and lower the rod inside the jacket, and make contact inside at many places, while turning the rod. The rod is an insulator, so you need to move the rod and make contact to transfer the charge. Just touching it won't transfer much charge. Observe the graph display.
5. Ground the jacket with the black alligator clip and then un-ground it. If the charge is not zero, press the zero button on the charge sensor, again.
6. Stop recording data.
Charging by Contact Data: (Look at the Charging by Contact graph and answer the following questions)
a. What is the value of charge produced by the rubber rod?________
    
b. What is the value of charge produced by the glass rod?________
7. Delete the data from the graph display.


c. Charging By Induction
1. Click "Start", if the charge is not zero, press the zero button on the charge sensor, again.
2. Charge the hard-rubber rod with fur and lower the rod inside the jacket without touching the inside, and hold it there. While holding the rod inside, ground the jacket, then remove the ground, and then remove the rod. Observe the graph display.
3. Ground the jacket with the black alligator clip and then un-ground it. If the charge is not zero, press the zero button on the charge sensor, again.
4. Stop recording data.
Charging By Induction Data: (Look at the Charging by Induction graph and answer the following questions)
a. What is the peak value of charge produced by the rubber rod, while it is inside?____________
b. What is the peak-value of the induced charge from rubber rod?_________
c. What is the polarity of the induced charge?___________

d. Draw a series of diagrams, showing how you will charge a conducting object, by induction? 

