Lab 21:
1.Use Figure 3 to create a circuit using the 470 μf capacitor, one LED, the 1K Ω resistor, switch, one 4-snap conductor, two 3-snap conductors, three 2-snap conductors, one 1-snap conductor (location marked by an “*” in Figure 3), and a AA battery holder.

2. Snap two AA batteries in the battery holder. 
3. Turn the switch to the “ON” position for two seconds then flip it back to “OFF.” Observe the red LED as you do this, use the stopwatch to time how long it takes the LED to completely fade off. Record the time under the Capacitance 1 column in Table 1. 
4. Repeat Step 2 nine more times for a total of ten trials. 
5. Calculate an average time for the ten trials. Record the average time in Table 1. 
6. Replace the 3-snap conductor marked with an “S” with a 100 μf capacitor.

Part 2 of Lab 21:
1. Use Figure 4 to create a circuit using a 100 μf capacitor, the red LED, the 1K Ω resistor, a switch, one 4- snap conductor, three 2-snap conductors, two 3-snap conductors, one 1-snap conductor (location marked by an “*” in Figure 4), and a AA battery holder.

2. Turn the switch to the “ON” position for two seconds then flip it back to “OFF.” Observe the red LED as you do this, use the stopwatch to time how long it takes the LED to completely fade off. Record the time under the Capacitance 3 column in Table 1. 
3. Repeat Step 2 nine more times for a total of ten trials. 
4. Calculate an average time for the ten trials. Record the average time in Table 1. 
5. Place the 470 μf capacitor in the circuit at the segment marked with an “S”. 
6. Repeat Step 2 - 4 with this new configuration. Record the time value under the Capacitance 4 column in Table 1.


Lab 21 Experiment 1: Capacitors in Series and Parallel

Results/Observations

	As can be seen in the table above, the times were fairly consistent for each separate configuration.  In the first, there was only one 470 uf capacitor in the circuit.  When the second – a 100 uf capacitor – was added in series, the light bulb diminished much faster compared to the first times.  The opposite occurred in Part two, as when the second capacitor was added in parallel, the bulb stayed lit much longer.
	The most likely source of error was from human inconsistency since the circuit did not change once configured.  It is very difficult to start and stop the stopwatch at precisely the right moment every time, which may have skewed some of the data.  Also, across trials, the light bulb may have been left on more or less than two seconds, which would affect how long it stays lit.  





	Table 1: Snap Circuits Capacitance Data

	Trial
	Capacitance 1
Time (s)
	Capacitance 2
Time (s)
	Capacitance 3
Time (s)
	Capacitance 4
Time (s)

	1
	2.2
	0.6
	0.8
	2.4

	2
	2.5
	0.7
	0.6
	2.3

	3
	2.1
	0.6
	0.6
	2.2

	4
	2.0
	0.7
	0.7
	2.3

	5
	1.9
	0.6
	0.6
	2.2

	6
	2.0
	0.6
	0.7
	2.1

	7
	2.3
	0.7
	0.5
	2.3

	8
	2.2
	0.6
	0.7
	2.3

	9
	2.3
	0.6
	0.5
	2.2

	10
	2.1
	0.5
	0.7
	2.1

	AVERAGE
	
	
	
	



Create diagrams of each capacitor circuit

The first circuit diagram is provided as an example.  Please complete the other three.

Circuit from Part 1 (single capacitor)


[image: Capacitance_1-1]
Circuit from Part 1 (two capacitors)










Circuit from Part 2 (single capacitor)










Circuit from Part 2 (two capacitors)








Digital multimeter measurements of the capacitor circuits

Use your digital multimeter to make the following voltage measurements:

Circuit from Part 1 (single capacitor)

	Element
	Voltage drop (V)

	Battery pack (+ to -)
	

	1 k resistor
	

	LED
	

	From + of LED to – of battery
	

	470 F capacitor
	



Add the voltage drops of the resistor and the LED.  How does this sum compare with the source voltage?  How does it compare with the voltage drop across the capacitor?  Explain your answers.







Circuit from Part 1 (two capacitors)

	Element
	Voltage drop (V)

	1 k resistor
	

	LED
	

	470 F capacitor
	

	100 F capacitor
	



Add the voltage drops across the two capacitors.  Comment on this sum.  Are the capacitors in series or parallel?  How can you tell from your voltage measurements?



Circuit from Part 2 (single capacitor)

	Element
	Voltage drop (V)

	1 k resistor
	

	LED
	

	100 F capacitor
	



How does this circuit compare with the initial circuit from part 1?



Circuit from Part 2 (two capacitors)

	Element
	Voltage drop (V)

	1 k resistor
	

	LED
	

	470 F capacitor
	

	100 F capacitor
	



Are the two capacitors in series or parallel?  How can you prove this with your voltage measurements?
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