ARRL Instructor’s Manual for Technician License Courses
Module 5 — Lesson Plan
Ohm’s Law, Power, and the Metric System

Applicable Chapter: Chapter 3

Study & Lesson Materials:
•	The ARRL Ham Radio License Manual (HRLM), Third Edition, pages 3-4 and 3-5
•	Ohm’s Law and Power calculation diagrams (Figure 3-4 from HRLM)
•	Calculators
· Multimeters
· See ARRL Instructor’s Resources web page, www.arrl.org/resources-for-license-instruction, for additional math review resources

Recommended Strategy Elements:
· Demonstrate Ohm’s Law by measuring voltage, current, and resistance with multimeters.
· Demonstrate the Power Equation by applying voltage to a power resistor and allowing students to feel power dissipated.
· Develop several worksheets based on exam questions covered by this module. Use them during class for practice.
· Note that this module is presented as three independent sections to avoid overloading the student with calculations.

Module Learning Objectives:
At the conclusion of this lesson, students will be able to:
5.1. Perform calculations using Ohm’s Law
T5D01; T5D02; T5D03; T5D04; T5D05; T5D06; T5D07; T5D08; T5D09; T5D10; T5D11; T5D12
5.2. Perform calculations using the Power Equation
T5A02; T5A10; T5C08; T5C09; T5C10; T5C11
5.3. Use metric prefixes to convert values of units
T5B01; T5B02; T5B03; T5B04; T5B05; T5B06; T5B07; T5B08; T5B12; T5B13

	Lesson Topics

	Topic
	Notes

	· Discuss and apply Ohm’s Law – given two of the three variables – I, E, R. (T5D01; T5D02; T5D03)
· Remind students why I is used as the symbol representing current and why E is the symbol representing voltage.(see Module 4)
· Note that V is used both as the voltage symbol in equations as well as the units of volts.
	PPT Slide 5-2

Demonstrate how to use Ohm’s Law graphic

	· Work the exam problems on Ohm’s Law. (T5D04 – T5D12)
	PPT Slides 5-4 – 5-27

Using small groups, assign each group a series of problems. Allow each group to demonstrate how they worked their problems to the full class.

	· Discuss power.
· Power is the rate at which energy is used. (T5A10)
· Power is represented by the symbol P and is measured in watts. (T5A02)
· Power is calculated as the product of voltage (E) and current (I). (T5C08)
· Demonstrate how to use the power equation graphic.
	PPT Slides 5-28 and 5-29

Perform demonstration of power dissipation

	· Work the exam problems on the Power Equation. (T5C09; T5C10; T5C11)
	PPT Slides 5-31 – 5-42

	· Explain the basics of the metric system and review HRLM Table 2-1
	PPT Slide 5-43

	· Review the different electrical units using HRLM Table 3-1.
	PPT Slide 5-44

	· Work the exam problems that convert units using metric prefixes. (T5B01; T5B02; T5B03; T5B04; T5B05; T5B06; T5B07; T5B08; T5B12; T5B13)
	PPT Slides 5-45 – 5-64



No Progress Check is included in this lesson since the examples are worked out as the material is presented.

Suggested Activities & Demonstrations:
For these and all other electrically live demonstrations be sure to use power sources that are isolated from the ac power system. Isolation transformers or transformer-isolated power supplies should be used. Battery-operated dc sources can also be used.
[bookmark: _GoBack]Ohm’s Law Demonstration
· Use a variable power supply and a variable resistor. The circuits in HRLM Figure 3-5 are a good place to start. Use two meters so that voltage and current can be measured simultaneously.
Power Equation Demonstration
· Use a variable power supply to apply different voltages to a power resistor so that students can feel the varying amounts of power dissipation as heat.


Homework Suggestions to Reinforce Lesson Materials:
· Study Module 5 lesson material from The ARRL Ham Radio License Manual (Third Edition) pages 3-4 and 3-5 and review test items pertaining to Module 5.
· Read HRLM Chapter 3, Section 3.2 on Electronic Components in preparation for the next lesson.

Question Pool – Questions Applicable to Module 5:
T5A02; T5A10; T5B01; T5B02; T5B03; T5B04; T5B05; T5B06; T5B07; T5B08; T5B12; T5B13; T5C08; T5C09; T5C10; T5C11; T5D01; T5D02; T5D03; T5D04; T5D05; T5D06; T5D07; T5D08; T5D09; T5D10; T5D11; T5D12
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