To Examine the Properties of a Capactor
In this experiment you will observe the charging of a capacitor through a resistor.
A capacitor is made up of two conductors separated by an insulator.  Capacitors may be used to store energy.  They also may be used with a resistor to perform timing operations.

Theory:

When a capacitor is connected to a D.C. Voltage, electrons will flow from the negative side of the power supply into the capacitor, making one plate negative.  Of course, the build-up of electrons on the negative plate of the capacitor will repel electrons from the other plate.  The other plate becomes positive as electrons flow away from it toward the positive side of the power supply.   While this is happening, the voltage across the capacitor increases.  This process cannot continue forever.  The build-up of change on the negative plate of the capacitor will oppose further flow of electrons from the power supply, causing the current to decrease.  The current will decrease as the voltage across the capacitor increases.  Eventually the voltage across the capacitor reaches the voltage of the power supply and the electron flow stops.

Important: In this experiment you will be using an electrolytic capacitor.  These devices are polarized.  They must be inserted into the circuit in the proper direction (as diodes must be inserted in the proper direction).

Procedure: 
1. You will use the “Board of Education” breadboard, a 470 ohm resistor, a 1000 microFarad capacitor, a jumper cable, a USB link and a voltage sensor.

2. Draw a Schematic diagram with the resistor in series with the capacitor.  Be sure that the capacitor is facing the correct way.  

3. Draw a physical diagram on the Blank Breadboard diagram.

4. NOTE: On the BOE, +5V is available at Vdd and ground is Vss.
5. Connect the jumper so that it is short-circuiting the capacitor

6. Connect the voltage sensor so that it is measuring the voltage across the capacitor

7. Start Data Studio

8. Get a graphic display of the voltage 

9. Press “Start” in Data Studio.  You should read zero voltage because of the jumper.

10. Remove the jumper and note how the voltage builds up across the capacitor.

11. Press “STOP” in data studio

12. Without erasing the previous data run, replace the jumper across the capacitor.

13. Replace the 470 ohm resistor with a 1K resistor.
14. Press “Start in Data Studio.  You should read zero voltage because of the jumper.

15. Remove the jumper and note how the voltage builds up across the resistor.

16. If time permits, repeat steps 13-15 using a 100 ohm resistor in place of the 1K resistor.

Question:

1. Did the value of the resistance have an effect on the amount of time it took the capacitor to charge?

2. Did the value of the resistance have an effect on the final maximum voltage across the capacitor?

