
Capacitors in Series and Parallel   Name ______________
Equipment Needed

Battery Eliminator

Digital Multi-meter

Leads, w/ Alligator clip ends

Pasco AC/DC Electronics Laboratory

Resistance Substitution Apparatus (RSA)
Introduction

Capacitors store energy by keeping opposite charges separated.  The energy stored is a potential energy similar to the gravitational energy stored by an object hanging above the ground.  The energy in the capacitor can also be thought of as being stored in the electric field that exists between the plates of the capacitor.

Series Charge Rules: Capacitors in series have the same charge regardless of their own capacitance, and this charge is the equivalent capacitance of the network. 

Parallel Charge Rules: Capacitors in parallel acquire charge in proportion to their own capacitance, and the sum of these charges is the equivalent capacitance of the network.

Procedure

I. Capacitors in series

1. Wire the three capacitors in series as shown in Figure 1.

Figure 1  Schematic for Series Capacitor Test
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2. Insert each capacitor between a set of springs on the Pasco Electronics Lab board.  Make sure each capacitor is oriented so that the negative end is at the lower potential.
3. Compute the capacitance which is equivalent to the three capacitors in series using the formula
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Equation 2

4. Set the RSA for 20
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5. Make sure each capacitor is individually discharged, by shorting its terminals with a wire and/or alligator clip before powering the circuit!
6. Wire the system together as shown in Figure 2.  By including the 20
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 resistor in series with the capacitors we insure that the current flowing into the capacitor will be limited in value.

Figure 2  Set-up for Series Capacitor Test
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7. Set the battery eliminator at its 6 vdc setting.  Measure the voltage across the terminals of the battery eliminator, using the digital multimeter.

8. Measure and record the voltage across each capacitor and the resistor. Add and record the sum of these voltages.

9. How does the sum of voltages (8) compare to the voltage across the battery eliminator (7)?

10. Use Qeq = CeqV to calculate the equivalent capacitor charge.

11. Use Q = CV to calculate the charge on each capacitor.

12. Theoretically we expect the results from (10) and (11) to be the same. What percent variation do you observe?

II. Capacitors in Series-Parallel Combination

1. Wire the three capacitors in series as shown in Figure 3.

Figure 3 Schematic for Series-Parallel Capacitor Test
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2. Insert each capacitor between a set of springs on the Pasco Electronic Lab board.  Make sure each capacitor is oriented so that the negative end is at the lower potential!  (See schematic.)

3. Compute the equivalent capacitance of the network shown in Figure 3.

4. Set the RSA for 20
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5. Make sure each capacitor is individually discharged, by shorting its terminals with a wire and/or alligator clip lead before powering the circuit!

6. Wire the system together as shown in Figure 3.  By including the 20
[image: image8.wmf]W

 resistor in series with the capacitors we insure that the current flowing into the capacitor will be limited in value.

7. Set the battery eliminator at its 6 vdc setting.  Measure the voltage across the terminals of the battery eliminator using the digital multimeter.

8. Measure and record the voltage across each capacitor and the resistor. Add and record the sum of these voltages.

9. How does the sum of voltages (8) compare to the voltage across the battery eliminator (7)?

10. Use Qeq = CeqV to calculate the equivalent capacitor charge.

11. Use Q = CV to calculate the charge on each capacitor. Use the charge rules mentioned at the beginning of this handout to the equivalent capacitor charge. How does this result compare with the result from (10)? Explain. 
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