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Construction Careers:
Surveyor/Surveying Technician

* Establish official land boundaries and exact
locations
* Must meet education and experience
requirements
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* Must pass licensing examination e
« Work for architectural and engineering firms [ §
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v’ Prepare for class
v Reinforce new concepts
v' Assess learning
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Auto Electricity and Electronics: Lesson Plan

Instructor: Date:
Course: Unit:

Chapter 1: Basic Safety Principles

Learning Outcomes

1.1 Identify sources of electric shock encountered in the automotive shop.
1.2 Explain how to prevent electrical burns and electrical fires.

1.3 Recall the steps to take in case of an electrical fire

1.4 Apply safety rules when working with automotive batteries.

1.5 Apply rules for working safely around gasoline.

1.6 Apply general safety rules when working in an automotive shop.

1.7 Summarize the hazards of working on hybrid vehicles.

ASE Education Foundation MLR Tasks
This chapter addresses the following ASE Education Foundation MLR Tasks:

= Supplemental Tasks—Shop and Personal Safety, Task 1: Identify general shop safety rules and
procedures.

= Supplemental Tasl|
tools and equyipme|

=  Supplement@Tasl|
jacks and ja

= Supplemental Tas[g
safe lift operation.

= Supplemental Tasl|
working within the

Auto Electricity e
+ Spena e and Electronics Auto ElectrICIty

extinguishers and | R nITIonN b B a n d
fire extinguishers & Y T 2 Ly St

Supplemental Tas| 3 ) 3 . o " 2
| /.28, 4 Electronics
= Supplemental Tas| L . A

evacuation routes.

Presentations for PowerPoint

=  Supplemental Tasl|
glasses, ear prote(

Supplemental Tasl|
lab/shop activities.
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and Answer Keys
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Auto Electricity and Electronics Shop Manual: Project 1 Job 1
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Item of value that is owned.

2: E-Flash Cards

Definition (1 of 31)

Shop Manual

Project 1: Job 1—Perform Safety and Environmental

Inspections
2: Elash Cards After completing this job, you will be able to locate the shop’s fire extinguishers, fire exit,
Term (107 31) and eye wash stations. You will be able to locate and properly use safety glasses and
m other shop safety equipment. You will also learn the general safety rules of an auto shop.
E F I h You will learn the methods of preventing enviy - * * : .
= a S a r s Select to flip ﬁ'iendly workprocedures. Auto Electricity and Electronics: Workbook Chapter 1
e Instructions
ocabulary Practice —— | emel
As you read the job instructions, answer t] Date-
your answers using complete sentences. Ask y Class:
Warning Chapter 1: Basic Safety Principles
Before performing this job, review all pertinel Directions: Carefully read Chapter 1 of the text. Then complete the foll
discuss safety procedures with your instructo and problems.
Procedures 1. Identify the various sources of voltage in a vehicle.

2: Vocabula ry Game Personal Protective Equipment

1. Eye protection (safety glasses or goggl
that could injure your eyes. See Figure
hammering, drilling, grinding, and blag

@)

Select a point value. Choose the term that matches the definition. Score: 800 i v A
battery, or working around a spinning ¢ L
List five common tasks that require { [ —
100 100
110 VAC
200 200
c
Goodheart-Willcox Publisher
300 300 ]
Where are the safety glasses and gog Rswieri:
Answer B:
Definition: Act of giving money, goods, or services to meet the needs of others and su
causes that are important to an individual. R cwen

Interactive Activities

2. Some vehicles are equipped with a circuit that converts alternator output into 110
volts AC. which can produce current through your body that can cause <
Answer:

pay yourself first

variable expense

recordkeeping

Integrate G-W Digital
T Ditlaris tazalisss
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Being an automotive/light truck technician is a rewarding and often fun job, but it comes with certain risks. As technicians, we must take the risk of getting injured seriously. Many technicians will
experience minor injuries, such as cuts and bruises or minor burns. Because automotive shops contain hazards, some technicians are seriously injured on the job every year. Most of these injuries can
be avoided by following simple, commonsense rules. It is up to you to follow general safety rules and those set by your employer.

CHAPTER 31

Apply and Analyze Battery Electric Vehicles

1. What are the common indicators that there may be battery pack problems? What problems do these
symptoms indicate? (32.2)

2. Describe the function of a battery’s state of health (SOH). (32.2)

3. Why are milliohm meters important for diagnosing issues in electrical motors? (32.3)

Critical Thinking

1. Create a poster outlining proper safety procedures for BEV service. (32.1)

2. When rebuilding a battery module or pack, it is necessary to replace faulty cells with replacement cells
that have comparable internal resistance readings to the remaining original cells. Explain why this is
necessary. (32.2)

3. Describe in detail the process of balancing a battery pack with an external battery balancer/load leveler.
(32.2)

ASE-Type Questions

1. Technician A says EH-rated shoes should be worn when working on a BEV. Technician B says leather
gloves will protect you from the high voltage in a BEV. Who is correct? (32.1)
A. A only.

B. B only.
C. Both A and B.
D. Neither A nor B.

2. Technician A says only the meter leads need to be rated for use on BEVs. Technician B says the me| W h a t 'S N ew t o t h e E d it i o n



Critical Thinking 2. Research and explain why high resistance in a

o : z i switch could cause poor performance from a circuit
1. Access the wiring diagram for the left low-beam SHLOONC.CaUSE DOOLROCIC R SRR

headlight circuit for the vehicle of your choice. load. (22) 2 X P U B L ’S H E R
Examine the wiring diagram and identify all ) = =
components, connectors, and splices that could
cause an inoperative left low-beam headlight. (9.1)

ASE-Type Questions

1. Technician A says a basic circuit problem can be 6. Technician A says a short circuit can be caused by
caused by something in the circuit that increases a conductor touching ground. Technician B says a
voltage. Technician B says a basic circuit problem short circuit can be caused by a conductor touching
can be caused by something in the circuit that another conductor. Who is correct? (9.2)
decreases resistance. Who is correct? (9.2) A. A only.
A. A only. B. Bonly.
B. Bonly. C. Both A and B.
C. Both A and B. D. Neither A nor B.
D. Neither A nor B. 7. Technician A says intermittent problems occur

2. An automobile is brought into the shop with an only under certain conditions. Technician B says
engine electrical problem. Technician A says the first intermittent problems can be caused by poor
step to electrical diagnosis is to verify the symptoms electrical connections. Who is correct? (9.2)
and the problem. Technician B says electrical A. Aonly.
diagnosis involves using a logical sequence of steps to B. Bonly.
find the source of the problem. Who is correct? (9.2) C. Both A and B.
A. Aonly. D. Neither A nor B.
B. Bonly. 8. A vehicle keeps blowing its fuse to the lighting
C. Both AandB. system. Technician A says that a larger amp fuse
D. Neither A nor B. might correct the trouble quickly and easily.

3. More than one component in a particular Technician B says that installing a larger fuse could
automotive electric circuit is not working. Technician cause a serious electrical fire. Who is correct? (9.1) \
A refers to the diagnostic flowchart in the service A. A only.
information. Technician B immediately begins B. Bonly.
testing the circuit at its load. Who is correct? (9.1) C. Both A and B.
A. Aonly. D. Neither A nor B.
B. Bonly. 9. The current in an automotive taillight circuit
C. Both A and B. needs to be checked. Technician A connects a c E R I I F I E D
D. Neither A nor B. conventional ammeter in parallel with the circuit

4. There is an open in an automobile’s headlight being tested. Technician B connects a conventional p n o F E S S | 0 N A I S
circuit. Technician A says this problem can be voltmeter in series with the circuit being tested.
caused by a blown fuse. Technician B says the Who is correct? (9.3)
problem may be caused by broken filament in a A. Aonly. . =
bulb. Who is correct? (9.2) B. Bonly. Let S S h th d t I S
A. Aonly. C. Both A andB. u OW you elr Cre en Ia
B. Bonly. D. Neither A nor B.
C. Both A and B. 10. A diode has a reading of infinite ohms in both
D. Neither A nor B. directions. Technician A says this indicates the

5. Technician A says an open will stop current in a diode is in good condition. Technician B says this
circuit. Technician B says high circuit resistance will indicates that the diode has an internal short. Who
increase current in a circuit. Who is correct? (9.2) is correct? (9.4)
A. Aonly. A. A only.
B. Bonly. B. Bonly.
C. Both A andB. C. Both A andB. PS ° °
N R ASE Education Foundation Task Lists

Copyright Goodhearl-Willcox Co., Inc Chapter 9 159
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LEARNING OUTCOMES

After studying this chapter, you will be able to:

9.1  Apply a systematic approach to diagnose and 9.3
correct electrical problems.

9.2 Describe the four basic types of circuit problems. 9.4

TECHNICAL TERMS

ammeter intermittent problem
electrical diagnosis jumper wire
grounded circuit fault ohmmeter

hot wire short to ground open circuit

infinite resistance short circuit to power

SHOP TALK

you will get.

Basic Electrical

CHAPTER 8

Explain the proper use of testing devices to check
component operation.

Summarize basic electric and electronic
component tests.

transducer switch
voltage drop test
voltmeter

zero resistance

Do you want to feel like a genius? Fix an electrical problem that has been to a couple of shops. Some electrical
faults are quite complex, but most of them are pretty simple to resolve once they've been diagnosed. Under-
standing how electricity works, knowing how to read wiring diagrams, and using your test equipment properly
are the fundamentals that will enable you to correctly and efficiently diagnose any electrical fault. Being profi-
cient in these areas takes practice. The more time you spend working with electricity and your meters, the better

Chapter-Opening Materials




m 5 ? % Tech Tip

PUBLISHER When. you are looking for shprts or opens, wiggle or move
the wires while you are testing. This might move the
conductor enough to produce the short. It might also correct
the problem temporarily so that you can detect the trouble.
Always look for wire damage. Check for cut or smashed wire
insulation or loose connections. Any of these could cause a
malfunction.

A Caution

Never bypass a sensor switch unless you are sure the switch
is designed to have almost zero resistance when closed.
If a normally operating sensor is designed to have some
resistance, even when closed, you could short the circuit and
cause circuit damage when testing.

Special Features
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Testing Capacitors

Capacitors are commonly used to absorb fluctuating
voltage or current in a vehicle’s electrical system. They
can be used to prevent interference in the radio caused
by unsmooth dc current or switches opening and clos-
ing. Capacitors were also used in older contact point
ignition systems to prevent contact point burning.

To test a capacitor, you can use either an ohmmeter
or a capacitor tester. To use a capacitor tester, follow the
manufacturer’s directions. To use an ohmmeter, discon-
nect and ground the capacitor’s lead. Connect the ohm-
meter leads across the capacitor as shown in Figure 9-41.
At first, the ohmmeter should show low resistance as the
capacitor takes a charge from the ohmmeter batteries.
As the capacitor approaches its full charge, the ohmme-
ter reading should increase to infinite resistance. This
shows that it is blocking dc current but storing voltage.

Testing Diodes

An ohmmeter is normally used to check diodes. A bad
diode may have an internal open (PN junction burned
and separated), or it may be shorted (PN junction burned
and fused). The diode should have infinite resistance in
one direction and low resistance in the other, as shown in
Figure 9-42. If it does not, the diode should be replaced.

Goodheart-Willcox Publisher

Figure 9-42. A diode will allow current in one direction (forward
bias) and block current in the opposite direction (reverse bias).

Testing Transistors

A bad transistor will no longer amplify its base signal
because one of the internal junctions has been damaged.
Special transistor testers are available, but an ohmmeter
can also be used to test transistors.

2 Tech Tip

Most transistors in complex circuits require the expertise of a
specialized circuit technician. However, there are a few types
of power transistors that frequently fail and can be checked
and replaced in the field.

Bar graph increases
toward infinity as
capacitor charges
At first, meter o "
shows low.
resistance

Goodheart-Willcox Publisher
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Chapter 9 Review and Assessment

S

R

UMMARY

Electrical diagnosis involves using a logical sequence
of steps to find the source of an electrical problem.
The systematic approach to troubleshooting involves
using the theory of system operation and logical
thought processes to find the source of the problem
quickly. (9.1)

The four basic types of circuit problems are open
circuit, high resistance, short to ground, and short
to power. Any of these faults can be consistent or
intermittent. (9.2)

Technicians need to know how to use electrical
testing equipment, including back probes, jumper
wires, test lights, inductive wire tracers, multimeters,
and oscilloscopes. (9.3)

Basic electric and electronic component tests include
testing connectors, resistors, switches, fuses, variable
resistors, transducer switches, capacitors, diodes,
and transistors. (9.4)

EVIEW QUESTIONS

Answer the following questions using the information
provided in this chapter.

Know and Understand

1.

[

158

If the left low-beam headlight does not work, but
all other lights in the circuit operate properly, what
is the most likely fault? (9.1)

A. The left low-beam bulb.

B. The headlight circuit fuse.

C. The left headlight shared ground.

D. The left high-beam bulb.

. What effect does an open circuit have on current?

9.2)

A. Nocurrent.

B. Novoltage drop.
C. Inoperative load.
D. All of these.

. What condition may cause an open circuit? (9.2)

Blown fuse.
Broken wire.
Blown lightbulb.
. All of these.

camy»

. What might make a bulb glow too dimly or a motor

run slowly? (9.2)
Excessive voltage.
Excessive current.
Excessive resistance.
All of these.

o

Auto Electricity and Electranics

6.

10.

Ap
1

[

. An electrical short might cause: (9.2)

A. an open fuse.

B. an inoperative load.

C. afire.

D. All of these.

Which testing device usually provides the quickest
and easiest way to check for continuity in an
unpowered circuit? (9.3)

A. Voltmeter.
B. Ammeter.
C. Ohmmeter.
D. Test light.

. When can an oscilloscope be a more useful

diagnostic tool than a multimeter? (9.3)

A. When precise data is required.

B. When testing battery voltage.

C. When measuring resistance in a dead circuit.

D. When a quick, general voltage reading is
necessary.

. An ammeter should be connected: (9.3)

A. in parallel to a live circuit.
B. in parallel to a dead circuit.
C. inseries in a live circuit.

D. inaseries in a dead circuit.

. An ohmmeter shows a reading of 2.500 kQ. What is

the meter reading in ohms? (9.3)

A. 25Q.
B. 25Q.
C. 250 Q.
D. 2500 Q.

Which type of tester should be used to check for
voltage in a computer circuit? (9.4)

A. Low impedance test light.

B. Analog multimeter.

C. Digital multimeter.

D. Any of these may be safely used.

ply and Analyze

. If more than one component does not work, where

should you start your tests? (9.1)

. List six conditions that may lead to an open circuit.

9.2)

. What is an intermittent problem? Why do

intermittent problems occur? (9.1)

. Explain how to connect a conventional ammeter

and an inductive ammeter to test a circuit. (9.3)
Explain how to use a test light to check a
connector. (9.4)

Gopyright Goodheart-Willcox Co., Ik
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Auto Electricity and Electronics Shop Manual: Project 1 Job 1

Name:

Date:
Class:

Project 1: Job 1—Perform Safety and Environmental

Inspections

After completing this job, you will be able to locate the shop’s
and eye wash stations. You will be able to locate and properly
other shop safety equipment. You will also learn the general s
You will learn the methods of preventing environmental dama
friendly work procedures.

Instructions

As you read the job instructions, answer the questions and
your answers using complete sentences. Ask your instructor fg

Warning

Before performing this job, review all pertinent safety inform
discuss safety procedures with your instructor.

Procedures

Personal Protective Equipment

1. Eye protection (safety glasses or goggles) should be w
that could injure your eyes. See Figure 1-1. This inclu
hammering, drilling, grinding, and blasting, using com
battery. or working around a spinning engine fan.

List five common tasks that require the use of safety
Answer:

Where are the safety glasses and goggles kept in yoy
Answer:

Auto Electricity and Electronics: Workbook Chapter 1

Name:|
Date:
Class:

Chapter 1: Basic Safety Principles

Directions: Carefully read Chapter 1 of the text. Then complete the following questions
and problems.

1. Identify the various sources of voltage in a vehicle.

@)

A B
= CAUTION =
110 VAC
Cc
Goodheart-Willcox Publisher

Answer A:
Answer B:
Answer C:

2. Some vehicles are equipped with a circuit that converts alternator output into 110
volts AC. which can produce current through your body that can cause
Answer:

Workbook and Shop Manual
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High-voltage
hybrid battery

Hot engine
coolant

Backfire through
air intake

Spinning
Orange Rotating tires \ Poisonous
high-voltage U-joints exhaust
cables

Spinning Hot exhaust Hot catalytic Weight of /
fan and belts manifold converter vehicle

Switch
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Figure 5-1. Conventional electrical components are used to do many tasks in a vehicle’s electrical system.
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Measuring Resistance in a Series Circuit: Problem 1

‘ a Battery

@® Connected

O Disconnected | - ‘

DIGITAL MULTIMETER
41

5

Multimeter Red
Lead =3

\

O Disconnected
' Multimeter
Black Lead

O com
O Disconnected

Multimeter Setting Multimeter Red Probe Multimeter Black Probe

[ Disconnected v @ [ Disconnected v

Virtual Toolbox and Simulations



= Using Electrical Test Equipment
| z
G w ASE Library

PUBLISHER e
:
A2

= A6 - Auto Electricity and Electronics
[®] Ohm's Law (02:46)
[») Using Wiring Schematics (02:36)
[*] Using Electrical Test Equipment (02:37)
[*»] Electrical Test Light and Powered Probe (01:20)
[») Common Electrical Problems (04:03)
[»] Diagnosing Parasitic Draw (02:15)
[»]) Wire and Terminal Repair (02:29)
[»] Battery Testing and Inspection (02:26)
[»] Charging and Jump Starting (01:49)
[*] Hybrid High Voltage Battery Safety and Service (02:20)

[»] Starting System Testing and Service (02:20)

[»] Starting System Service (01:05) e

SABY Tearing Sores for ASE Coribcason
[»]) Charging System Testing and Service (02:21) Auto ElECtI‘iCitU
() Lighting System Inspection and Service (01:19) and Electronics

/ _ B, e

[»] Removing and Installing a Door Panel (01:31)
[»]) warning Lights and Maintenance Indicators (01:55)

[*] Windshield Wiper Service (01:49)

James E. Duffy | Chris McNally [
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Subject: Computer Science and
Information Technology

Download

Learn More

Tools for Educators:
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Childhood
Education
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From Here to Career: Early
Childhood Education
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From Here to Career:
Automotive
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Subject: Transportation, Distribution,
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Welcome to the G-W Training Center!

A well-prepared educator is at the cornerstone of every successful learning environment—and G-W
is here to support you every step of the way. Our resources equip teachers with the knowledge
and skills necessary to maximize the impact of our programs in your classrooms. By providing
tools that range from simple, user-friendly training resources that directly align to your textbook
to high-impact instructional practices, we want every educator to feel confident using G-W
resources as a powerful gateway to student-centered learning.

Learn more about Knowledge-Base
Articles and using training resources.

WWW.g-w.com/training

Questions? Connect with Support
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