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More on resistors and capacitors. 

1.  Combination of resistors and Kirchhoff’s Rules

Note:  Remember to look for simple series and parallel combinations to simplify your circuit before beginning the more complicated procedure required for more complex circuits. 

Using theory (equations), find the current passing through each resistor below.  Then simulate the circuit in Electronics Workbench and verify your results.   The solving equations part of your report can be hand written.  If you use Kirchhoff’s rules, draw the circuit, explicitly assign currents on your circuit, draw the loops you use in applying Kirchhoff’s rules, write down the resulting equations, show the algebra, etc.  Print out a copy of the circuit with a meter reading out at least one of the desired results to include in your report. 
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For the circuit below use theory (equations) to find the current passing through the 6-k( resistor (below) as well as the voltage drop across the 2-k( resistor. Then simulate the circuit in Electronics Workbench and verify your results.  Print out a copy of the circuit with a meter reading out at least one of the desired results to include in your report. 
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2. Simulation of RC Circuits

Build the circuit shown below. The capacitor can be found next to the resistors under the Basic button.  The oscilloscope can be found under the Instruments button (where we found the Multimeter). 
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Open up the oscilloscope (right click) so that the display shows.  Activate the simulation and flip the switch so that the capacitor is charging.  Then when the capacitor is almost fully charged flip the switch so that it discharges.  Let it (almost) fully discharge and stop the simulation.   Expand the oscilloscope and adjust the time base and number of volts per division so that most of the charging curve can be seen as shown below. Adjust the red and blue cursors such that the red cursor is at the edge of where the charging begins and the blue cursor is at 63% percent of the saturation voltage (the saturation voltage is 10V in this case).  Recall that the time constant is the time for the charge to reach about 63% of its saturation value.   Vary the resistance and collect data to fill in the tables that follow. 
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	Charging with Capacitance 2.3 mF

	Resistance (  )
	Start Time  (  )
	63% Time (  )
	Time constant (  )

	1.6
	
	
	

	1.2
	
	
	

	0.8
	
	
	

	0.4
	
	
	


Make a plot of Time Constant versus Resistance. Paste it into this document. 

Next examine the discharging portion of the circuit (see below).  Locate the time where the discharging begins and where the voltage is 37% of that at the beginning of the discharging. 

	Discharging with Capacitance 2.3 mF

	Resistance (  )
	Start Time  (  )
	37% Time (  )
	Time constant (  )

	1.6
	
	
	

	1.2
	
	
	

	0.8
	
	
	

	0.4
	
	
	


Make another plot of Time Constant versus Resistance.  Paste it into this document.
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Repeat the procedure but this time vary the capacitance. 

	Charging with Resistance 1.2 k(

	Capacitance (  )
	Start Time  (  )
	63% Time (  )
	Time constant (  )

	2.8
	
	
	

	2.3
	
	
	

	1.8
	
	
	

	1.3
	
	
	


Make a plot of Time Constant versus Resistance. Paste it into this document. 

	Discharging with Resistance 1.2 k(

	Capacitance (  )
	Start Time  (  )
	37% Time (  )
	Time constant (  )

	2.8
	
	
	

	2.3
	
	
	

	1.8
	
	
	

	1.3
	
	
	


3. Equivalent capacitance. 
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What is the equivalent capacitance of the circuit shown above? 

	


What is the net charge expected to come out of the battery and be placed on the capacitors? 

	


What is the charge on each capacitor? 

	2mF: 

3mF:

4mF:

5mF:


4. RC circuits with combinations

Use theory to predict the charging and discharging times of the circuit shown below.  You must give your reasoning in detail. Then attach an oscilloscope to the circuit and take measurements to verify your prediction.  Paste a screen capture showing the oscilloscope read out (with numbers) for both the charging and discharging scenarios. 

	Reasoning: 




	
	Charging Time (  )
	Discharging Time (  )

	Prediction
	
	

	Simulation
	
	


[image: image7.png]12v

4KOhm

5kOhm

[Space]
.
2mF
6kOhm 1kOhm





