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OVERVIEW 
 
 
This Study Guide is designed to familiarize you with the advanced electrical and fundamental 
electronics knowledge and skills required by BellSouth’s technical jobs and covered by the Basic 
Electronics Test.  It will also familiarize you with the test, help you decide if you’re ready to take 
it, and guide your preparation if you’re not ready at this time. 
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PART 1:   TEST DESCRIPTION 
 
 
What is the purpose of the Basic Electronics Test? 
 

To measure your knowledge and ability to apply concepts, terms, and principles involved 
in working on or near electrical and electronic equipment.  Although the test contains 
some factual questions, it emphasizes your understanding of the subject and your ability 
to apply what you know, not just your memory for facts or formulas. 
 

 
Who has to take it? 

 
Candidates for certain BellSouth technical jobs are required to qualify on this test.  
Although there are no prerequisites for taking the Basic Electronics Test, if you have no 
prior training or work experience in basic electricity and electronics, you probably will 
not do well on the test.  
  

 
What kind of test is it?   
 

It is a 60-question multiple choice test.  Each question has 4 possible answers to choose 
from (a, b, c, d).  Some questions refer to figures containing circuit diagrams or other 
schematics.  These will be provided to you in a printed Reference Booklet. 

 
 
How do I take the test? 
 

In most locations, the test is given on a PC.  Questions appear on the screen like this: 
 

 
Q:   What is a “short”? 
 

a.  an inductor that uses no power 
b.  an interrupted circuit 
c.  an undesired conductive path in a circuit 
d.  a bare conductor 

 
(Next Question) 

 
 

Just touch the screen to indicate the answer you think is correct, answer “c” in the sample 
question above.  When you’re ready for the next question, you press “Next Question” at 
the bottom of the screen.  You can change your answers as many times as you wish, go 
back to an earlier question, or review the entire test.  You will have 60 minutes to finish. 
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Will I have to do any calculations? 
 

Yes, but you can use a calculator.  You will be required to bring a calculator that is silent, 
handheld, and battery operated.  It cannot be solar or have alpha characters on the 
keypad.  The calculator you bring should be able to perform the following functions:  
Addition, Subtraction, Multiplication, Division, Cosine, Power functions, Logarithmic 
functions, and Square Roots.  A scientific calculator can perform these functions. 

 
 
Do I have to remember formulas? 
 

You will use formulas on the test, but you don’t need to have them memorized.  A 
reference screen on the PC contains all the formulas you might need.  You can refer to it 
any time your memory needs jogging.  

  
 
How is my score determined? 
 

Your score will be the number of questions you answer correctly.  There’s no penalty for 
guessing, so try to answer every question. 

 
 
What happens if I don’t pass? 
 

If you take the test but do not score high enough to qualify, you will have to wait for a 
specified period, determined by BellSouth, before taking the test again. 

 
 
What does the Basic Electronics Test cover?  
 

It covers four main subject areas: 
 

• DC Circuit Analysis 
• AC Circuit Analysis 
• Transmission Lines 
• Fundamentals of Electronics 

 
In addition, you need to know: 

 
• Applied Math 
• How to Use a Scientific Calculator 
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What exactly do I have to know? 
 
Here is a list of the specific knowledge and skills the test covers.  If you know and understand 
these things and can apply what you know, you should do well on the test.  
 
       

DC Circuit Analysis: Knowledge and Skill Requirements 
   

• Use Ohm’s law to solve for E, I or R 
• Understand the relationship of conductor size and length to resistance 
• Use the power formula to solve for P, E or I 
• Understand the relationships of efficiency, power input and power output in a circuit 
• Calculate the total resistance of a series resistance circuit 
• Calculate the total resistance of a parallel resistance circuit 
• Simplify series-parallel resistance networks in order to determine the E, I, R or P 

across any network component using Kirchhoff’s Law 
 
 
AC Circuit Analysis:  Knowledge and Skill Requirements 
 

• Understand the concept of a sine wave including phase, frequency, period and 
amplitude 

• Understand the relationships among rms, peak, and peak-to-peak voltage in 
alternating current circuits and be able to solve for any of these using a formula 
provided 

• Understand the concepts of capacitance and inductance 
• Understand the the relationship of capacitive and inductive reactance with frequency 
• Recognize the symbols for reactance—capacitive and inductive 
• Understand the E and I phase relationships in reactive (inductive or capacitive) 

circuits 
• Understand the concepts of true power, apparent power, and power factor (PF) in a 

reactive circuit and be able to solve for any of these using a formula 
 
 

Transmission Lines:  Knowledge and Skill Requirements 
 

• Understand the concept of impedance matching and the effects of mismatch on the 
transfer of energy 

• Understand how the primary constants (resistance, capacitance and inductance) of a 
transmission line affect the attenuation of a signal 

• Understand the decibel concept and how it applies to signal transmission 
• Convert from a power or voltage ratio to decibels and vice versa 
• Convert from an absolute power or voltage value to decibels and vice versa 
• Calculate attenuation over a transmission line using decibels (dB) 
• Understand the purpose and function of various protective devices and recognize 

their schematic symbols 
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Electronics Fundamentals:  Knowledge and Skill Requirements 
• Recognize various types of passive frequency filters and understand how they work 
• Understand basic solid state theory of a diode 
• Understand the concept of forward and reverse bias of a diode 
• Understand the function of various diode types and their application in a circuit 
• Recognize the electronic symbols for various diode types 
• Understand basic transistor theory and the concept of gain in an amplifier 
• Recognize the schematic symbols for various transistor types 
• Understand the function of a transistor in a simple circuit 
• Understand basic transistor biasing and stabilization concepts 
• Understand how AC is converted to DC by rectification and filtering in a power 

supply 
• Recognize the type of rectifier configurations—half-wave and full-wave rectification 
• Understand the concept of power supply regulation and how transistors and diodes 

are used to perform this function 
• Know how to trace signal flow in a simple circuit such as a power supply or amplifier 
• Understand the basic functions of multimeters—both digital and analog 
• Know how to use a multimeter to troubleshoot circuit components such as diodes, 

capacitors, inductors and resistors 
• Know how to use a multimeter to find a short and open in a simple circuit 
• Know how to use voltage multipliers (high-voltage probes) to extend a multimeter’s 

range 
• Know how to use current multipliers (current shunts) with a multimeter to extend its 

range 
• Interpret multimeter readings when using a high-voltage probe by calculating the 

voltage drop across the probe (Ohm’s law) based on the combined series resistance of 
the probe and multimeter input 

• Interpret the multimeter reading when using a current shunt based on the voltage drop 
across the shunt and its resistance 

 
Applied Math: Knowledge and Skill Requirements 

• Add, subtract, multiply, and divide whole numbers and decimals 
• Manipulate positive and negative numbers 
• Manipulate powers of ten and logarithms 
• Understand symbols for subunits of electrical quantities and be able to convert from 

one subunit to another  (Examples:  k = kilo = 1000, µ = micro = 10-6) 
• Solve equations given a formula such as Ohm’s law 
• Understand what direct and inverse relationships are 

 
Use of a Scientific Calculator:  Knowledge and Skill Requirements 

• Use the proper key stroke sequence to apply a formula  
• Store and recall values in memory 
• Calculate using exponents, reciprocals, powers and roots 
• Determine the log and log-1 (anti-log) of a given ratio or value 
• Determine the sin, cos, sin-1 or cos-1 of a given phase relationship 
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What kinds of questions are on the test? 
  
 

• Terms and Definitions 
 

These questions ask for the definition of a term, the name for a concept or device, or the 
characteristics of a component.  For example: 

 
Q:  What is an amplifier?   
A:  A device that makes sounds louder and signal levels greater 
 
Q:  What device is used to convert direct current to alternating current?   
A:  Oscillator 
  
Q:  How does a digital meter’s display differ from an analog meter’s display? 
A:  Shows digital (numeric) readout instead of a needle pointing to a mark on a 

fixed scale 
 
 
• Relationships and Principles 
 

These questions ask how two concepts or measurements relate to each other.  For 
example: 

 
Q:  Holding resistance constant, how does increasing current in a circuit affect 

voltage? 
A:  Voltage increases. 
 
Q:  How would adding a 20-Ω resistor in parallel with a 100-Ω resistor change 

the reading on an ammeter? 
A:  Current would increase 

 
 

• Interpreting Facts 
 

A situation or problem will be described.  You will be asked to explain what’s happening 
or what’s wrong.  For example: 

 
Q:  When measuring DC voltage across a device with a multimeter, the meter 

indicates 0 volts.  What is one possible explanation for this reading? 
A:  Switch is open. 
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• Calculating Circuit Values  
 

You’ll be asked to figure out the amount or level of a measurement in a circuit, given 
other information about the circuit.  For example: 

 
Q:  What is the resistance of a lamp which draws 120 mA when connected to a 

12.6-V battery? 
A:  105 Ω 

  
 
• How-To 
 

You’ll be asked to how to perform a task.  For example: 
 

Q:  How should a multimeter’s leads be connected when measuring resistance? 
A:  Connect the test leads to the terminals on the tested device. 
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PART 2:   SELF-ASSESSMENT 
 
 
 
This section contains a practice test of 25 questions that are similar to the questions on the real 
test.  To find out how ready you are to take the real Basic Electronics Test: 
 

1. Take the practice test. 
 
2. Use the key on page 16 to score it. 
 
3. Review the explanations, starting on page 17, for questions you missed or were   

unsure of. 
 
4. Look up your score on page 23 to see how well you are likely to do on the real test.   

 
 
Practice Test Instructions 
 

• You will need this Study Guide, paper and pencil, and a calculator able to perform the 
 following functions:  Addition, Subtraction, Multiplication, Division, Cosine, Power 
 functions, Logarithmic functions, and Square Roots. 

 
• Read each question carefully.   

 
• Use the Reference Sheet on page 15 to find the figures and formulas you will need.   

 
• Pick the best answer for each question and write the letter of your answer on a piece of 

paper.   
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Practice Test  
 

 
1. Refer to Figure 1B. 

What is the expected power level at the input to the receiver? 
 
a) 20 dBm 
b) 30 dBm 
c) 40 dBm 
d) 50 dBm 
 
 

2. Why is it important to maintain an impedance match from the source to the load 
when sending signals? 
 
a) to reduce external noise 
b) to keep the line balanced 
c) to reduce reflected energy 
d) to reduce attenuation 
 
 

3. Which of the following is represented by the symbol XL? 
 
a) impedance of a load 
b) reactance of a coil 
c) resonant frequency of a filter 
d) output level of a source 
 
 

4. One coulomb-per-second is equal to one:    
                                                                      
a) watt 
b) joule 
c) volt 
d) ampere 
 
 

5. Refer to Figure 2. 
Which of the components is the symbol for a PNP bipolar transistor?  
 
a) A 
b) C 
c) D 
d) G 
 
 

6. The frequency of a signal is INVERSELY proportional to which of the 
following: 
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a) period 
b) amplitude 
c) phase 
d) power 
 
 

7. The amount of useful output power provided by a device is 1.5 W.  It is 
powered by a 48-V supply with 100 mA of current.  How much power is 
wasted in heat? 
 
a) 1.5 W 
b) 2.1 W 
c) 3.3 W 
d) 6.3 W 
 
 

8. Refer to Figure 1D. 
A voltage level of 20 V is measured at the output of the power supply with 
no load attached.  Which of the following is the probable cause? 
 
a) R1 shorted 
b) C1 open 
c) D1 shorted 
d) D3 open 
 
 

9. As the efficiency of a device DECREASES, which of the following will 
INCREASE? 
 
a) power output 
b) amplifier gain 
c) heat output 
d) output impedance 
 
 

10. What is the peak voltage of a sine wave that measures 220 VAC rms? 
 
a) 155 V 
b) 169 V 
c) 311 V 
d) 440 V 
 
 

11. A 1-mW signal is attenuated at the rate of 5 dB/1,000ft.  What is the power 
level into a receiver that is 6,000 feet from the signal source? 
 
a) –5 dBm 
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b) –10 dBm 
c) –20 dBm 
d) –30 dBm 
 
 

12. Which of the following is one of the functions performed by a diode? 
 
a) filter 
b) amplifier 
c) rectifier 
d) inverter 
 
 

13. Refer to Figure 1A. 
What is the total resistance of this circuit? 
 
a) 10 Ω 
b) 25 Ω 
c) 40 Ω 
d) 55 Ω 
 
 

14. Refer to Figure 2. 
Which component is used to protect against high-voltage transients?  
 
a) B 
b) E 
c) E 
d) H 
 
 

15. Refer to Figure 1A. 
What is the voltage drop across R1? 
 
a) 4.8 V 
b) 9.6 V 
c) 19.2 V 
d) 28.8 V 
 
 
 
 

16. A transmission line is rated at 25 pF/ft.  How much capacitance will one mile 
(5280 ft) of this transmission line have? 
 
a) 13,200 pF 
b) 13.2 nF 
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c) 132 nF 
d) 1.32 µF 
 
 

17. Refer to Figure 1C. 
In this circuit, what is the function of the inductor? 
 
a) high pass filter 
b) low pass filter 
c) band pass filter 
d) band stop filter 
 
 

18. There is no voltage measured across R4.  Which if the following component 
failures is the most probable cause? 
 
a) R4 open 
b) R5 shorted 
c) R2 open 
d) R3 shorted 
 
 

19. A power amplifier has a gain of 20 dB and an input level of 2 volts.  Assuming 
that the input and output impedances are the same, what is the voltage level at 
the amplifier output? 
 
a) 10 V 
b) 20 V  
c) 30 V  
d) 40 V  
 
 

20. A precision current shunt is measuring 100 millivolts across it.  This indicates a 
current of 25 A.  What is the actual resistance of this shunt? 
 
a) 0.004 Ω 
b) 0.04 Ω 
c) 0.25 Ω 
d) 2.5 Ω 
 
 

21. What is the relationship between current (I) and voltage (E) in a circuit 
consisting of a capacitor in series with a resistor? 
 
a) I and E are in phase across the capacitor. 
b) I leads E across the resistor. 
c) E leads I across the capacitor. 
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d) I and E are in phase across the resistor. 
 
 

22. The leads of a multimeter are across a diode in the following manner:   
Red lead connects to the end of diode with marking band, and the black lead 
connects on other end.  What does a reading of –0.6 volts indicate? 
 
a) forward bias, leads connected with proper polarity 
b) reverse bias, leads connected with proper polarity 
c) forward bias, leads connected with reverse polarity 
d) reverse bias, leads connected with reverse polarity 
 
 

23. All other factors remaining the same, what is the effect of increasing wire 
gauge, for example, from AWG 22 to AWG 26? 
 
a) Impedance will decrease. 
b) Resistance will increase. 
c) Inductance will decrease. 
d) Capacitance will increase. 
 
 

24. What is the “power factor”? 
 
a) ratio of true power to apparent power 
b) peak power times .707 
c) sin of the phase difference between E and I 
d) cos of the phase angle between true power and apparent power 
 
 

25. A power system is providing 200 VAC at 25 A.  The phase angle between 
current and voltage is 25°.  What is the true power used by the system? 
 
a) 2,113 W 
b) 4,531 W 
c) 5,517 W 
d) 11,831 W 
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Reference Sheet 
 

Formulas 

 
 
 

Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. 
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Scoring the Practice Test 
 
 

1. Use the key answers given below to score your Practice Test.   
 

1. b  11. d  21. d 
2. c  12. c  22. c 
3. b  13. b  23. b 
4. d  14. a  24. a 
5. c  15. c  25. b 
6. a  16. c    
7. c  17. b    
8. d  18. b    
9. c  19. b    

10. c  20. a    
 
 
2. Count the number of questions you answered correctly.  This is your total score. 
 
3. Make a list of the questions you missed or got right but were unsure of.  Review the 

explanation of those questions on the following pages. 
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Explanation of Practice Test Questions 
 
 

1-b When values are in decibels, simply add the gains and subtract the losses from the 
original level to determine the expected power level.   

 
  -10 dBm – 2 dB + 30 dB –3 dB + 20 dB – 5dB = 30 dBm 
 
 
2-c A communications system consists of a source, a medium and a sink (also referred to as a 

load or receiver).  Efficient transfer of signal power depends on matching the impedance 
of each of these system components.  When an impedance mismatch is present, the 
source “sees” a reactive load (refer to Question 21 discussion).  When this occurs, I and E 
are out of phase.  Under these conditions, not all the signal energy is transferred to the 
receiver.  The energy not transferred must go somewhere, so it returns to the source.  
This is referred to a reflected energy, commonly called “echo.”  In order to reduce the 
level of reflected energy, it is important to match the impedance of the medium and the 
sink to the source. 

 
 
3-b The letter X, combined with a subscript, is the symbol for reactance.  XC represents the 

reactance of capacitive components.  XL represents the reactance of inductive 
components, commonly referred to as “coils.” 

 
 
4-d A coulomb is a quantity of electrons, 6.25 * 1018 electrons to be exact.  Current is the 

flow of electrons, and an ampere is a specific unit of current flow:  one coulomb passing 
a point in one second is 1 ampere. 

 
 
5-c   In solid state component symbols, the arrow always points toward the N-type material.  A 

PNP transistor will have the arrow pointing at the base as in Figure 2D.  
 
 
6-a The frequency of a signal is the number of times it goes through a complete cycle of 360° 

in one second.  A 1000-Hz signal completes 1000 cycles in one second.  The period of a 
signal is the length of time it takes to complete one cycle, and a 1000-Hz signal has a 
period of 0.001 seconds (1/1000 of a second).  As the frequency goes higher, the period 
becomes shorter:  10,000 Hz has a period of 0.0001 seconds (1/10,000 of a second).  
Therefore, frequency and period are inversely related.  All other answer choices are 
independent of frequency. 
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7-c The amount of power wasted in heat is a function of efficiency.  Any power that is not 
useful, such as signal power, is wasted in heat.  In order to determine the amount of 
wasted power, the total input power must first be determined by using the power formula 
(see Reference Sheet):  

 
  P = IE    
 

Once the total input power is found, subtract the useful power from it.  What is left is the 
power wasted in heat. 

 
  P = IE = 0.1 * 48 = 4.8 W 
 
  4.8 W – 1.5 W = 3.3 W of wasted power 
 
 
8-d A zener diode is a voltage regulating device.  Its voltage rating is an indication of the 

reverse bias breakdown point (avalanche point).  This is the level of voltage that will be 
measured across the zener diode when the voltage provided to it is higher than the zener 
rating. 

 
The zener diode in the Figure 1D is rated at 10 V; therefore, if 20 V is measured across 
the diode, it must not be functioning.  In this instance, D3 (zener) must be open. 

 
 
9-c Refer to the discussion of Question 7. 
 
 
10-c There is a simple relationship between peak voltage and rms voltage of a sine wave.  The 

rms voltage is 0.707 * peak voltage (see Reference Sheet).  When the rms voltage (also 
called effective voltage) is known, solve for peak voltage by dividing the rms voltage by 
0.707. 

 
  Vpeak = rms/0.707 = 220/0.707 = 311 VAC 
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11-d The decibel (db) is the unit used to measure levels in telecommunications.  It is based on 
the base 10 logarithm of a ratio (Reference Sheet).  The ratio can be the ratio of input to 
output for indicating relative gains and losses in a system.  The ratio can also be the ratio 
of a level relative to an absolute value.  This question considers both types of decibels. 

 
To determine the power level at the input to the receiver, convert the 1 mW (milliwatt) to 
dBm (decibels relative to a 1 mW reference) as follows: 

 
  10 * log(value/reference value) = 10 * log(1mW/1mW) = 0 dBm 
 

Since the output level equals the reference level, the value of 1 mW is 0 dBm.  The total 
loss of the link is: 

 
  5 dB/1000ft * 6 = 30 dB loss. 
 

The level into the receiver = 0 dBm – 30 dB = -30 dBm. 
 
 
12-c Different type of diodes perform different functions, one of which is rectifier which 

converts AC to pulsating DC.  
 
 
13-b The circuit in Figure 1A consists of a combination of series and parallel paths.  In order 

to find the total resistance, the circuit must be simplified.  Simplification is the 
combination of  series or parallel branches into a single value of resistance.  The process 
is performed until there is only one value left.  

 
To combine series values, just add them together.  To combine parallel branches in which 
the values in each branch are the same (as in Figure 1A), divide the value of one branch 
by the number of branches.  Simplifying the Figure 1A: 

 
a) Combine parallel branches R4 and R5:  10 Ω/2 = 5 Ω. 
 
b) Combine Step a in series with R3:   5 Ω + 5 Ω = 10 Ω. 
 
c) Combine Step b in parallel with R2:    10 Ω/ 2 = 5 Ω. 
 
d) Combine Step c in series with R1 and R6:    5 Ω + 10 Ω + 10 Ω = 25 Ω. 

 
 
14-a A solid state device used to protect equipment against high voltage transients (spikes) 

must have a very fast turn-on time.  The component most commonly used for this 
purpose is the metal oxide varistor (MOV).  Figure 2B is the electronic symbol for this 
component. 
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15-c Since this circuit was simplified in Question 13, the total resistance (25 Ω) is already 
known.  Use Ohm's law (Reference Sheet) to solve for I which gives the total current 
flowing through the circuit.  Since the resistors are in series, the same amount of current 
flows through each resistor.   

 
The next step is to solve for E across R1, using Ohm’s law. 

 
  I = E/R = 48/25 = 1.92 A 
 
  E = IR = 1.92 * 10 = 19.2 V 
 
 
16-c Transmission lines are typically rated for the amount of capacitance per foot.  Given that 

there are 5,280 feet in one mile, a 1-mile transmission line rated at 25 pF/ft has a total 
capacitance of: 

 
  5,280 * 25 pF = 132,000 pF.   
 

Moving the decimal point three places to the left will provide the answer in nF 
(nanoFarads), 132 nF. 

 
 
17-b Inductive reactance and frequency have a direct relationship.  As frequency increases, 

inductive reactance increases.  Therefore, in the circuit shown in Figure 1C, the higher 
frequencies coming from the source will be attenuated more by the inductor than the 
lower frequencies will.  Attenuating higher frequencies while passing lower frequencies 
is the function of a low pass filter. 

 
 
18-b There are two possible reasons for the no-voltage reading across R4. 

• An open circuit between the source and R4 
• A short across R4 or a parallel branch—R5 
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19-b Refer to the decibel discussion in question 11.  Decibels can be used for determining 
voltage gains and losses as well as power gains and losses.  The formula for this function 
(see Reference Sheet) is: 

 
dB = 20 * log(voltage ratio) 

 
In order to determine the output voltage, solve for the voltage ratio and then multiply the 
input level by the ratio to find the output level.  Solving for the gain ratio:   

 
  1020/20 = 101= 10 
 

Output voltage level is: 
 
  input level * gain ratio = 2 V * 10 = 20 V 
 
 
20-a Current shunts are used to multiply the measuring capability of current meters.  The 

voltage drop across the shunt is actually the indicator of the amount of current flowing 
through the device.  Use Ohm’s Law (Reference Sheet) to determine the resistance of the 
shunt.  Solving for resistance:   
 

R = E/I = .1 volts/25 amps = 0.004 Ω. 
 
 
21-d See Question 9 for a discussion of the phase relationship between I and E in a reactive 

circuit (capacitive or inductive).  Current and voltage will be out of phase in a reactive 
circuit.  If the circuit is inductive, the voltage will lead the current.  If the circuit is 
capacitive, the current will lead the voltage.  Across purely resistive elements in a 
reactive circuit, the current and voltage will still be in phase. 

 
Since the circuit in the question is capacitive, the current will lead the voltage across the 
capacitive element.  However, there will be no phase difference between I and E 
across the resistor. 

 
 
22-c The physical band located on a diode indicates the cathode (negative) end of the diode.  

A diode typically will drop approximately 0.6 volts across it when negative voltage is 
applied to the cathode and positive voltage is applied to the anode.  This is referred to as 
forward bias.   

 
When measuring voltage across a diode with a multi-meter, the red lead is connected to 
the anode and the black lead is connected to the cathode.  In this configuration, 0.6 volts 
will be seen when the diode is forward biased.  If the test leads are reversed and the 
diode is forward biased, a reading of –0.6 volts will be seen. 
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23-b The resistance of a conductor is inversely proportional to the amount of cross-sectional 
area.  The greater the cross-sectional area, the more freely electrons are allowed to move, 
lowering resistance to flow.   

 
The American Wire Gauge (AWG) numbers are based on the number of times a large 
diameter wire of specific starting size must be pulled through a successive number of 
reducing dies in order to reach the end wire size.  Therefore, high AWG numbers refer to 
large wires which must be drawn through many reducing dies in order to reach the final 
diameter, and low AWG numbers refer to small wires which require fewer reductions. 

 
An AWG 22 wire has a greater diameter than an AWG 26 wire.  Greater diameter means 
greater cross-sectional area which means lower resistance, so resistance will increase as 
wire gauge increases. 

 
 
24-a Refer to Question 25.  Using the true power formula (Reference Sheet) to solve for the 

PF demonstrates the relationship between the true power and the apparent power:   
 
  PF = PTrue/PApp = ratio of true power to apparent power 
 
 
25-b When power or a signal is provided in the form of alternating current, the voltage and 

current can be out of phase with each other.  This occurs when the load is reactive 
(capacitive or inductive).  When this is the case, the power transferred to the load is no 
longer a function of P = IE.  The power formula in a reactive circuit is only useful for 
calculating the apparent power (Papp). 

   
In order to determine the true power (PTrue) transferred to the load, the phase angle 
between I and E must be considered.  The cos of the phase angle between I and E is 
referred to as the power factor (PF).  To determine the transferred power in a reactive 
circuit: 

 
  Determine the apparent power: P = IE = 25 * 200 = 5000 VA (volt-amps)1 

 
  Determine the PF:   PF = cos(25°) = .9063 
 
  Multiply the PF times the Papp: PTrue = PApp * PF = 5000 * .9063 = 4531 Watts   
  
 
 
           

1 If I and E are in phase the PF = 1 and the formula P = IE would provide the true power. 
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How Did I Do? 
 
The Practice Test questions are very similar to—but not the same as—the questions you’ll see on 
the real test.   Your Practice Test score will give you a good idea of how well you could expect 
to do on the real test but, of course, only your score on the real test counts. 
 
Find your score level in the table below to get a good idea of how well prepared for the test you 
are right now.  
 
 
 

If your Practice Test score was . . . 
 

 then  . . . 

20 – 25  Congratulations!  You are ready to take the real 
test and should have an excellent chance of 
qualifying.  Get ready for the test with the help 
of the hints in Part 3. 
 

15 – 19 
 
 

 You did pretty well but are probably a little 
rusty in some areas.  If you took the real test 
now, you would have fair chance of qualifying.  
You can improve the odds if you review your 
weak areas first.  See Part 3. 
 

10 – 14 
 

 Although you know some of the material, your 
score indicates that there are some subjects that 
you’ve never studied or haven’t worked with in 
quite a while.  Use Part 3 to plan a study 
strategy. 
     

0 – 9 
 

 You do not know the material well enough to 
prepare on your own.  If you’re still interested 
in taking the test, take a course.  Find out what 
to look for in Part 3.  
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PART 3:   TEST PREPARATION 
 
 
Tips for Choosing a Course 
 
If you got a low score on the practice test or if you don’t have a lot of the knowledge and skill 
describe in Part 2, you should take a course before taking the real test.   
 
 

1. Course Format 
 

• Find a course in which you can ask questions or get help as needed.  This is 
particularly important if you are brand new to electricity and electronics.   

• A classroom-based course offered by a technical school or two-year college and 
taught by an experienced instructor is one good choice.  

 
 
2. Course Content 
 

• Don’t go by names alone!  Compare the knowledge and skills covered by the test 
(listed in Part 2) to those covered in any course you’re considering.   

• To get the best foundation, start with a course on electricity then move on to 
electronics.  If that isn’t possible, find an introductory level combination course.  
Some courses sponsored by individual companies cover both subjects together.   

• If you’re unsure whether a certain course covers what you need, ask someone at the 
institution offering the course, preferably the instructor.    

 
 
3. Math Skills 
 

• Don’t forget the math and calculator skills because you’ll need them right away.   
 
• If you don’t know how to solve simple equations or work confidently with negative 

numbers and decimals, get these skills first.  You can either: 
 

 Find a math review book and brush up on your own, perhaps with the help of a 
friend; or 

 take an applied math course; or  
 choose an electricity/electronics course that includes a math module at the 

beginning. 
 
• If you know the math basics but are unsure about powers and logs, you can probably 

start right in with a basic electricity course. 
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Tips for Studying on Your Own 
 
If you have some experience in this field or have already taken a course, perhaps some time ago, 
you should plan a study strategy. 
 
 

1. Identify Your Weak Areas 
 

• Re-read the explanations in Part 2 for any Practice Test questions you missed.   
 
• Read through all the knowledge and skill areas listed on pages 5 – 6.   
 
• Mark the areas in which you have no training or work experience and the ones 

related to the practice questions you missed or didn’t understand. 
 
 

2. Find a Textbook or Manual 
 

• Look for books that cover the subjects you need.   
 
• Books that have practice problems and exercises to let you check your 

understanding are the best. 
 
• Examples:  

Fowler, Richard J.  (1994).  Basic Electricity:  Principles and Applications.  
New York:  Glencoe/McGraw-Hill. 

Schuler, Charles A.  (1994).  Basic Electronics:  Principles and Applications.   
New York:  Glencoe/McGraw-Hill. 

 
3. Study 

 
• Identify the sections you need to study. 
 
• Concentrate on one section at a time.   
 
• Work the problems and do the exercises.   
 
• If you have trouble with a topic, read the material again.  If you still have trouble, 

find another source of information.  A new explanation often helps.  
 
 

4. Check Your Progress 
 

• Take the Practice Test again or answer the review questions contained in your book. 
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Tips for Reviewing Your Weak Areas 
 
Since you did pretty well on the practice test, a little review may be all you need. 
 
 

1. Identify Areas for Review 
 

• Re-read the explanations in Part 2 for any Practice Test questions you missed.   
• Read through all the knowledge and skill areas listed on pages 5 – 6.   
• Mark ones you feel rusty on and the ones related to the practice questions you 

missed. 
 
 

2. Find a Textbook or Manual 
 

(See “Tips for Studying.”) 
 
 

3. Review Sections Related to Your Weak Areas 
 
 
 
Tips for Getting Ready to Take the Test 
 
Whether you did well on the Practice Test or have just completed a course of study, it can be 
helpful to do a quick review just before you take the real test to build your confidence and make 
sure you do your best. 
 
 

1. Find a Textbook or Manual 
 

(See “Tips for Studying.”) 
 
 

2. Read the chapter summaries or overviews. 
 
 

3. Review relevant formulas, symbols, and abbreviations so that you can recognize 
them easily. 

 


