Module 26104-08
Electrical Theory

Lesson 1 of 2: Applying Ohms Law to Resistive Circuits

This lesson is a classroom/lab session in which the students will learn how to calculate resistance, current, and voltage in series, parallel, and series-parallel circuits.  In the lab, students will build and test basic DC circuits.

Objectives

Upon completion of this lesson, the student should be able to:

1. Explain the basic characteristics of a series circuit.

2. Explain the basic characteristics of a parallel circuit.

3. Explain the basic characteristics of a series-parallel circuit.

4. Find the total amount of resistance in a series circuit.

5. Find the total amount of resistance in a parallel circuit.

6. Find the total amount of resistance in a series-parallel circuit.

Performance Requirements

· None
Reading Assignment

· Module 26104, Sections 1.0.0 thru 2.4.3

Slide Presentation

· Module 26104, Part 1 (Slides 1 thru 14)

Suggested Equipment/Materials 

· Calculators

· Paper and pencils
· VOM

· Selected resistors

· Breadboards

· 6-volt batteries

· Switches

· 18-22 AWG wire

· 6-volt lamps/sockets

· Electrical schematic

Suggested Student Activity

· Hand out copies of an electrical schematic and ask the students to identify any series or series-parallel circuits. Make sure they only select circuits with the loads connected in series or series-parallel.

Testing

· Module Review Test Questions 1 thru 8

· CONTREN Connect Active Figure 5 

Suggested Lab Activity

· Draw a series DC circuit and a parallel DC circuit on the board. Have the students build each of these circuits with batteries, resistors, and wire. Then have them calculate the total resistance, voltage, and current flow at different points in the circuit.

· Build a simple circuit with a dimmer switch to demonstrate the effects of changing resistance. Use Performance Project 26104-1, Building a Dimmer Switch Lamp Circuit.
Additional Resources

· Electronics Fundamentals: Circuits, Devices, and Applications, Thomas L. Floyd, New York: Prentice Hall.
· Performance Projects: Job Sheets for the Electrical Industry, Level One, New York: Prentice Hall.
· Principles of Electric Circuits, Thomas L. Floyd, New York: Prentice Hall. 
· Contren Connect Electrical 1 Annotated Instructors Guide (available from NCCER).
SLIDE 1

· Review the objectives to be covered in this module. Ask the students if they have any questions.

[image: image1.png]CONTREN

MODULE 26104, Part 1 4'&, E3NREEY

2.0.0 RESISTIVE CIRCUITS

Itis often necessary to redrawa series paralls drcutto visuslize it better

Figure’ Redraning aseries parallelcut.




SLIDE 2

· Ask the trainees to give an example of a series circuit that might be encountered in a home or place of business.
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Objectives

When yau have completedthis module, you wil be able ta do the fllowing:
Explin the basic characteristics of com Hination ciruts.
Using Kirchhof?s vottage law, calculate the vatage drop in series, parallel and
series-parallel circuts.
Using Kirchhoffs current law, calculate the total current in parslel and seres-
paralel circuts.

Using Ohm's aw, i the unkniown param sters in seres, paralel, and series-
paralel circuts.





SLIDE 3

· Draw a series circuit on the board.
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Inthis modle, Ohm's lawwill be usedto anslyze series, paralel, and series-
paralll DC circuts.

Kirchhofrs lawwill be intracced a5 a toal for analyaing the eurrent and voltage
charadterisics of circus.




SLIDE 4

· Write the formula for the total resistance of a series circuit on the board.
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& series circuit is one in which there s only one path for current flow. T
Same amaunt of current faws through sach resistor

Figure 1 Series ofcut




SLIDE 5

· Show an example of the reciprocal calculation for unequal resistances in parallel.
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The total resistance inthe circut equals the sum of il the resistances.

Figure 2 Tetalrestance
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2.0.0 RESISTIVE CIRCUITS

A difierent formula, known as the sum of the reciprocals fomula, s
neededito caloulate parallel resistance






SLIDE 6

· Show the simplified formula for equal resistances in parallel. 

· Show the simplified formula for two unequal resistances in parallel.
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The total resistance in a parallel branch wil always have a smaler value
than the smallest resistance in the branch.

In a parallel circuit,current flovs through each branch in proportionto
the amaurt of resistance In the braneh.

Figure:s Paratel branch.





SLIDE 7 

· Explain that it is unusual to find a situation outside of electronic circuitry in which loads are connected in a series-parallel arrangement.
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MODULE 26104, Part 1

Ifthe branch resistances are equal,R can be diided by the number of
dentical resistors to determ ne totai resistance.

& simpliied version ofthe sum ofthe reciprocals formula can he used if
there are anly twa unequsl resistances.

5,

Figure 4 Equal resitances ina paralel cru,




SLIDE 8

· Demonstrate how to redraw a circuit to identify the series and parallel portions.
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2.0.0 RESISTIVE CIRCUITS

The currert and vottage associated with each component can be found
by frst sim plifing the circut to finctotal currert. Then vork scross the.
indvidual com ponents.

Figure 12 Simpifid seres-paralel cruit




SLIDE 9

· Find the total resistance, total current, and voltage drop across each resistor for the example shown in the slide.
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2.0.0 RESISTIVE CIRCUITS

& series parallel circuit is one that has resistances in series s vell as
paralel branches.

Figure 5 Series, parallel,and series-paralel irouts.




SLIDE 10

· Explain why the voltage across any branch of a parallel circuit is the same as the source voltage.
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MODULE 26104, Part 1

The st step n determ ning total resistance is o recuce each paralel
branchto a single resistance value.

Once the tote resistance afa circut has been detemined, Ohm's law.
an be used to calculate valage or current.

Ofm's law can be appled to an entire Gicut or 1o the indvicual parts of
the crcu.

Figure 7 Reducing as as- parallel vt
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suoet0a 2.0.0 RESISTIVE CIRCUITS

Eachresistance in a series circult wil have a voltage drop that s
proportions to s resistance value

To Calculats voltage drops in  series circut, figure the total resistance
and solve for oircuit cunert using Ohm's law. Then muiply each
resistance by the circutt currert.

Play video on Siide 108,

Figure & Caleulating volsge diops





SLIDE 11

· Show the voltage drop calculations for the parallel circuit shown on the slide.

· Draw some parallel circuits on the board and have the students calculate the voltage drops.
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The voltage in every branch ofa parallel crcui is the same. Therefore,
the individual braneh currents can be calculsted using Ohm s law.
Play video on Siide 118

Figures Paralel ciruit





SLIDE 12

· Find the total resistance for the examples shown in the slide.
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SLIDE 13
· Explain that series-parallel circuits must be simplified in order to calculate the voltage drops across individual components.

[image: image15.png]porvi—- g
MODULE 26104, Part 1 @cw"‘%m B

2.0.0 RESISTIVE CIRCUITS

Figure 10 Soling for an uknasn curent




SLIDE 14
· Invite one of the students to show how to reduce the series-parallel circuit to a simple series circuit, and then calculate various values.
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Seriesparallel rcuits combine the elem ents an characteristics of hoth
the series and parallel confgurations.

Figure 11 Series paraliel icut.




TESTING and PERFORMANCE

· Have the students complete Active Figure 5.

· Have students complete Review Questions 1 – 8 for Sections 1.0.0 – 2.4.3. Provide correct answers and remediation at the end of the quiz.

