Resistive Circuits


EE 211


Introduction





In this experiment the students will learn to analyze resistive electrical circuits.  This includes the analysis of circuits containing multiple resistance’s in series and parallel.  Circuits will be evaluated both experimentally and theoretically using digital multimeters, Kirchoff’s and Ohm’s Law and compared with one another.





Equipment needed





	Resistors


	Digital Multimeter (DMM)


	Ammeter


	Voltmeter


	Power supply


	Electronic solderless breadboard 


	


Background





Series and Parallel Resistance’s 





Resistance is the capacity of a material to impede the flow of current, or more specifically, the flow of electrical charge.  The circuit element used to model this behavior is a resistor.





When two circuit elements, such as resistors, are connected at a single node, they are said to in series.   Series-connected circuits elements carry the same current.  In general, if k resistors are connected in series, the equivalent single resistor has a resistance equal to the sum of the k resistance’s.





R(eq) = R1 + R2 + ..... +Rk





When two circuit elements, such as resistors, are connected at a single node pair, they are said to be in parallel.  Parallel-connected circuit elements have the same voltage across their terminals.  In general, if k resistors are connected in parallel, the equivalent single resistor has a resistance equal to the inverse sum of the k resistance’s.





1/R(eq) = 1/R1 + 1/R2 + ..... + 1/Rk





Procedure





Part A - Simple Circuit





    1. Construct the simple circuit shown in Circuit 1.


    2. Make R = 150 ohms and Vs = +12V. (note the polarity of the power source.)


    3. Record the values of the Voltage and Amperage (meters) using DMM’s.


    4. Reverse the polarity of the power source and note the meter readings.


    5. Replace the power source (Vs) with -12V and record the meter readings.





What can you conclude from the modifications in polarity of the power source?  Use Ohm’s Law to verify the current in the circuit.  Calculate the percent error in the current value.   How much power is being dissipated in the resistor?
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Part B - Series Resistance





    1. Construct the series circuit shown as Circuit 2A.


    2. Use Vs = +12V and R1 = 100 ohm, R2 = 150 ohm.


    3. Record the values of Voltage and Amperage.


    4. Reconstruct the circuit as shown in Circuit 2B.


    5. Record the values of Voltage and Amperage.





What can you say about resistors in series?  What can you say about the sum of the voltages measured in the two series circuits?  Find the total resistance in the circuit.  Use Kirchoff’s laws and Ohm’s law to completely analyze this circuit.  Show your work in your lab report.
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Part C - Parallel Resistance’s





    1. Construct the series circuit shown as Circuit 3A.


    2. Use Vs = +12V and R1 = 100 ohm, R2 = 150 ohm.


    3. Record the values of Voltage and Amperage.


    4. Reconstruct the circuit as shown in Circuit 3B.


    5. Record the values of Voltage and Amperage.





What can you say about resistors in parallel?  What can you say about the sum of the currents measured in the two parallel circuits?  Find the total resistance in the circuit.  Use Kirchoff’s laws and Ohm’s law to completely analyze this circuit.  Show your work in your lab report.  Assume R1 and R2 were equal in value.  What could you say about the equivalent resistance?





�





Part D - Combination Resistive Circuit





    1. Construct the circuit shown in circuit 4.


    2. Let Vs = 12V, R1 = 150 ohms, R2 = 670 ohms, R3 2200 ohms


    3. Double check connections and note the polarity of the meters.


    4. Use the Ammeter and Voltmeter to completely analyze circuit 4.  (remember to 	measure voltage across a resistance (in parallel) and the amperage through (in series 	with) the resistance. [Be careful of the polarity of the ammeter!] 


    5. Record the readings or the ammeter (A) and voltmeter (V).





Find the total resistance in the circuit.  Use Kirchoff’s laws and Ohm’s law to completely analyze this circuit.  Show your work in your lab report.  Show that:





1/R1 + 1/R2 = R1R2/(R1 + R2)
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