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Verizon Technician Job Titles —~ Grandfathering Rules

Candidates who have met the current secondary test requirements for impacted fechnician
titles, and there is a record of their results on file, will remain qualified for those specific job
titles for a period of 6 months after the impiementation of the new test requirements.

o Example: A candidate is currently test qualified for the Splicing Technician job

title in Delaware. He/she has valid, qualified UTB-R JF3 and Technician
Minicourse resulis on file. Based upon the rule, the candidate remains qualified
for the Splicing Technician job title in Delaware for 6 months from the date of this
implementation. He/she can be placed in the job title without meeting the new
test requirements through May 13, 2007. Following the 8-month grace period, if
the candidate is not placed in an impacted job fitle, the candidate will be required
to meet the new test requirements for the fitle.

Candidates who have taken and qualified on the Technician Minicourse (TMC) after the test
implementation date will not have their results grandfathered for the new knowledge tests.
Beginning November 13, 2006, candidates who do not have a qualified TMC on file must
take and qualify on the new knowledge tests to be considered for the job fitles included in
this implementation.

o Example: Following the implementation date, a candidate takes and qualifies on

the Technician Minicourse (TMC), which is a requirement for a job title that is not
included in this implementation. This TMC qualifying result will not be
grandfathered for job titles that are included in the new test implementation. The
TMC qualifying score will apply only o those titles where the TMC remains a test
requiremeni. The TMC is not grandfathered in this case because the test
standards have changed for those job titles that are included in this
implementation.

Candidates who have held the title and performed the job duties of one of the specified fitles
for 8 months or longer within the past 5 years, exclusive of formal training, are exempt from
testing for that job fitle. The 6 months may be cumulative, non-consecutive time in the job

o Example: A candidate held the title of Cehtral Office Technician from January 1,

2003 through June 1, 2004. He/she would like to return to the job title of Central
Office Technician. Based upon the rule, the candidate is exempt from testing for
the job title because he/she held the titls for more than 6 months within the past 5
years. : :
Example: A candidate held the fitle of Central Office Technician from January 1,
2003 through April 30, 2003. He/she would like to return to the Central Office
Technician job title but must meet the new test requirements because he/she did
not hold the title for 6 months or longer within the past 5 years.

Employees will remain qualified for the title they currently hold and all titles with the same
new test requirements. They will not be required to test when moving between jobs with the
same new test requirements. ' '

UTB-R JF3 will remain the primary test requirement and existing UTB-R test policies will remain

in effect.



Verizon Technician Job Titles

Testing Requirements Matrix

Effective 11-13-06: The following changes will be implemented in the Mid-Atlantic Region
and Potomac Regions. The changes apply to both internal and external candidates.

» The Technician Minicourse (TMC) will no longer be a secondary test requirement for the
specific job titles listed on the chart below.

»  The Field Operations Assessment (FOA) will become the required secondary test for the
Splicing Technician, Cable Splicing Technician and Systems Technician job titles.

» The Network Systems Assessment (NSA) will become the required secondary fest for
the Systems Technician — Radio and the Central Office Technician job fitles.

Note: The UTB-R Job Famity 3 will remain the primary test requirement for these job fitles.

State Jobh Title Required Tests Retest Valid For
' Intervais
DE, PA Splicing Technician UTB-R JF3 3,6,12 months | = Until replaced
Field Operations 6 months = 2 years
, Assessment (FOA)
DE, PA Systemns Technician UTB-R JF3 3,8,12 months | = Until replaced
Field Operations 6 months = 2 years
Assessment (FOA)
PA Systems Technician - UTB-R JF3 3.6,12 months | = Uniil replaced
Radio Network Systems 6 months » 2 years
Assessment (NSA) :
DC, MD, VA, WV | Cabie Splicing UTB-R JF3 3,6,12 months | = Uniil replaced
Technician Field Operations 6 months = 2 years
Assessment (FOA)
DC, MD, VA, WV | Central Office UTB-R JF3 3,6,12 months | » Until replaced
Technician Network Systems 6 months = 2 years
Assessment (NSA) .
DC, MD, VA, WV | Systems Technician UTB-R JF3 3,8,12 months | » Until replaced

Field Operations
Assessment (FOA)

6 months

= 2 years




New Study Guides for
Verizon Secondary Tests

Operations Assessme
Network Systems Assessment

Field

Now available from Futurelink Home Study

The Technician Minicourse (TMC) will no longer be a requirement for some Verizon job
titles, effective 11-13-06. For theses titles, the TMC is replaced by either the Network
Systems Assessment or the Field Operations Assessment. The matrix on the other side of
this flyer lists the job titles and corresponding test.

Study Guides for each assessment include both sample questions and resources for further
study. For the Network Systems Assessment, order #207, and for the Field Operations
Assessment, order #208.

Some of the material covered in the current TMC Study Guide is relevant to one or the
other new Assessments. We encourage you to also request the TMC Guide for additional

knowledge, particularly if you lack technical background.

See badk of flver to help you make your selection. Choaose one version of the TMC only

[ study Guide Network Systems Assessment NSA #207 O] study Guide TMC #200 or
[ Study Guide Field Operations Assessment FOA #208 ] study Guide TMC #202 (CD)

245.731-0505 or cali 1-800-497-5465 option 2 for Home Study

F’ Make your selection, complete the information below and fax the farm to
Fulurelink

Nama (PRINT CLEARLY) VZ 1D
Work Address Rm/FL.,
City. State Work Fhone No,

Cell Phone Np. Email Addrass

Futurel ink services are jointly sponsored by Verizon Communications in the Mid-Atlantic region, the CWA
{through the Training Advisory Board Executive Coundil) and the [BEW {through its Advisory Council on Career and Life Strategies).
The program is availzble to eligible employees at no cost o themn. Associates must attend off-hours,



Verizon Teéhnician Job Titles

Testing Requirements Matrix

Effective 11-13-06: The following changes will be implemented in the Mid-Atlantic Region
and Potomac Regions. The changes apply to both internal and external candidates.

«  The Technician Minicourse (TMC) will no longer be & secondary test requirement for the
specific job titles listed on the chart below.

» The Field Operations Assessment (FOA) will become the required secondary test for the
Splicing Technician, Cable Splicing Technician and Systems Technician job fitles.

= The Network Systems Assessment (NSA) will become the required secondary test for
the Systems Technician — Radio and the Central Office Technician job titles.

Note: The UTB-R Job Family 3 will remain the primary test requirement for these job titles.

State Job Title Required Tests Retest Valid For
Intervals
DE, PA Splicing Technician UTB-R JF3 3,6,12 months | = Untii replaced
Field Operations 6 months | = 2 years
Assessment (FOA)
DE, PA Systems Technician UTB-R JF3 3,6,12 months | = Until replaced
: Field Operations 6 months v 2 years
Assessment (FOA)
FA Systems Technician - UTB-R JF3 3,6,12 months | = Uniil replaced
Radio Network Systems 6 months = 2 years
Assessment (NSA)
DC, MD, VA, WV | Cable Splicing UTB-R JF3 3,6,12 months | = Until replaced
Technician Field Operations 6 months of » 2 years

Assessment (EOA)

DC, MD, VA, WV

Central Office
Technician

UTB-R JF3
Network Systems

Assessment {NSA)

3,6,12 months
6 months

= Until repiaced
* 2 ygars

DC, MD, VA, WV

Systems Technician

UTB-R JF3

"Field Operations

Assessment (FOA)

3,6,12 months
6 months

= Until repiaced
= 2 years




FUTURELINK
—\HOME STUDY SERVICES

personal progress,
- every day.

Fu’ﬁurd_ink

i

PED QUALIFYING COURSES

Successfully complete any of these courses by averaging 75% or more on the tests.
Eam a Certificate and use it to update your PED form.
Check RAMP for job fitles and qualifications.

Fundamental Courses

Technical Courses”

Grammar #28

Impreve your writing and speaking skills as you increase
your understanding of English grammar and usage. The text-
book exercises provide extensive practice in paris of speech,
sentence structure and more.

Mastering Math #27

Review and practice essential math skills, including whole
numbers, fractions, decimals, percents, algebra and measure-
ment. Begin with a placement test, which will determine the
topics you need to practice.

Vocabulary #30

Expand your vocabulary as you leam to use new words in the
cotrect context. Start ‘with a placerment test to determine at
which level you will begin, and complete three workbooks
successfully to eam your certificate.

FuturelLink
Enroliment Procedures

Enroll Online at wwwvz-futurellnk net
Choose face-to-face
user name: verizon password: 10000

Call 1-800-497-LINK (5465)
- Home Study - option 2

Fax Request to
215-731-0505

Ihtroduction to Telecommunlcatlons Technology #37

- This:is an essential course for anyone interested in a techni-

cal position at Verizon! Revised in 2004 and customized for
Verizon, this basic course feaches telecomnmunication con-
cepts, and is designed to help you improve your ability to read
technical material 28 you learn. Available as a booklet or as
aCD.

Eleciricity: Part |, Part Il, Part Il

(Part I - Basic, Part II- Intermediate and Part ITI- Advanced)
If you are interested in an technical position, you'll need a
basic understanding of electricity. The textbook, which is
used for all three parts, is written for students with little or no
previous knowledge of electricity. Complete one or ail levels.

A certificate is awarded upon the successful completion of
each part.

Dxata Processing and Computer Basics #29 ke
The textbook for this course has been updated with the latest
information on information technology and the Internet and
what io look for in the future. Learn the basics of computer
systems and software applications. Great illustrations, cross-
word puzzles and more will keep you tumning pages.

A leaming CD is zlso included,

Basic Electronic Switching #31

The texthook for the course, Understanding Telephone
Electronics, covers all aspects of telephone electronics, includ-
ing electronic speech circuits and data transmission. Complete a
basic technical course before enrclling in this advanced course.

Understanding Solid State Electronics #36

This advanced course is challenging and covers all aspects of
semiconductor theory and applications, including diodes,
transistors, digital and linear integrated circuits and optoelec-
tronics. Students should have an understanding of elecirical
concepts before enrolling in the course.

See other side for Test Study Guides and

Skill Enhancement Study Guides

Futurelink Services are jointly sponsored and funded as a result of bargaining by Verizon, the CWA, through its
Training Advisory Board Executive Council, and the IBEW, through its Advisory Council on Career and Life

Rev. 3-2006

Strategies. The program is offered to eligible associates in the Verizon Mid-Attantic region.



TEST STUDY GUIDES

Prepare to do your best on Verizon qualification
tests. See RAMP for more information about the

secondary tests (also called "minicourses™), and the

positions that require the tests.

|

SKILL ENHANCEMENT

STUDY GUIDES

Leam new skills or develop skills that support
your learning goals ‘

=

Network, Internet and Data Knowledge
Scondary Test Study Guide NIDK #205

To be considered for the Fiber Network Technician
position, the Network, Intemet and Data Knowledge
Test must be passed. The test consists of 40 questions,
covering 3 different knowledge arcas. These areas are
deseribed in detail in the Study Guide,

Computer and Internet Knowledge Test
Study Guide CIK #204 The Computer and Internet
Knowledge Test assesses the knowledge necessary to
become a Fiber Custorner Support Analyst, and to be
considered for the position, this test must be passed.
The test consists of 40 questions, covering 4 different
knowledge areas. These knowledge areas are
described In detail in the Study Guide.

A
Customer. 4 dministrator and Agent Mastery #40
This is a s;imple guide to help you prepare for the
secondary tests for these two job titles.

Customer Contact Test Study Guide #50
Improve your ability to succeed in the CART-M and
CCE-R secondary tests, and leam skills to help you
handle customers more effectively.

FLMC-R #201

' Prepare for the FACS-LAC Minicourse-R, a second-
ary fest required for meny technical positions at
Verizon. Instructional materials and practice tests are
included. Available as a booklet or as a CD.

General Test Taking Guide #41  Leam to cope
with test anxiety and get tips to help you
handle various kinds of questions and test
formats. The guide also features exercises so you can
practice your new test-taking skills.

Pole Climbing/t-adder Handling #38 If you are
pursuing certain technical poesitions at Verizon, you
will want to review this informative video and booldet.

TMC (Technician Minicourse) #200 Prepare for
the Technician's Minicourse, a secondary test
required for many technical positions at Verizon.
Instructional materials and practice tegts are included.
Available as a booklet or as a CD.

UTB-R #24 (Paper) #132 (CD) (Universal Test
Battery-Revised} The Universal Test Baftery -
Revised is the primary selection test for all associate
positions at Verizon. The guide includes instructional
material and practice exercises that cover the skills
tested on the exam: reading, spelling, basic math,
mmmber series, spatial visnalization and clerical speed
and accuracy. Choose one format only.

Earn the College Credit You Deserve #43

You may be able to use what you already know to
eam college credits io complete a certificate or
degree! Receive the workbook, Earn College Credit
Jfor What You Know to learn more about the methods
and procedures you may use to evaluate prior learning.

Mastering Computer Typing #48

In today's world, the ability to use the computer key-
board efficiently is an invaluable skill. Prop this spi-
ral-bound, hardcover book next to your computer for
step-by-step instruction and practice exercises.

Read Better, Remember More #49
Your ability to retain what you read is important to
your perfonmance at work or in school. This guide

provides practice exercises to help you gain efficiency
and speed in reading.

Spanish Language #42

Discover how easy it is to learn Spanish when you
use the workbook along with tapes or CD in this
guide. Through a series of short lessons you will
learn the basic concepts and phrases for simple con-
versations. You may decide that you are ready and
interested in going further in langunage study!

Writing (Basic Grammar) #45

If you want to learn to irnprove your use of grammar
in writing, this gnide provides a quick review of the
basic topics and helpful practice exercises. 1t is not as
extensive as course #28, and ﬂ'lerefore, is mot a PED
qualifier.

Writing {Business Communications) #46
Improve your ability to write effective messages, let-
ters and other business documents. This guide takes
you through a series of exercises where you leam to
choose just the right method to communicate clearly
and professionally. '

Writing (Essay) #47

If you are taking college level courses that require
reports or essays, you'll want to review the information
and exercises in this guide to help you improve the
quality of your writing. Leamn to develop your ideas
more effectively and write for your target audience.

Enroll Online at www.vz-futurelink.net
choose face -to face
user name: verizon password: 10000

B Call 1-800-497-LINK (5465) ’4?*3?\5
option 2 =

Fax Request to 215-731-0505




PREPARE FGR THE

NOW AVAILABLE FROM
FUTURELINK HOME STUDY

A Test Study Guide for those who seek a position as an Engineering Assistant!

The ESM is the secondary test for the Engineering Assistant position, which is
included in Job Family 5. This test study guide can help you understand
the content of the test and provides the opportunity to practice respondmg
to questions similar to those on the ESM.

Flease note: This is only a guide and is not a PED qualifier.

1 YES! 0 YES!
I want the Test Stu.dy GUlde #206—EMC I want my Advisor to contact me.

persona! progress, L . ,
/ every day, Make your selection, complete the information below and fax the form to

FUTU r@jnk 215-731-0805 or cail 1-800-497-5465 option 2 for Home Study

Name (PRINT CLEARLY} VZ 1D
Work Address . Rm/FL
City State Can be reached No. _

Fax No.; Email Address

Futurelink services are jointly sponsored by Verizon Comrnunications in the Mid-Aflantic region, the CWA
{through the Training Advisory Board Executive Councdil} and the IBEW (through its Advisory Council on Career and Life Strategies).
The program is available to eligible employees at no cost to them. Associates must attend off-howrs.






Field Operations Assessment






Table of Contents

Lo T BT o o RS 1
USING the GUIE......ciie i rnree s ese s s s rem e s s emn s srme s earr e sae s 2
Test INFOrmation ... e e 4
Test-Preparation LI 1« L R 5
General SUGGESHONS..........ccooiceiri et 5
Study Schedule and Study Environment Suggestions.......c..ocvvvveuen.... 6
REVIEW SUGGESHONS .....ov.. e ee oo ee oo 7
Test-Taking TiPS..cuviveereresisirssreerersanees eerareeesrarere et e e errenenn 8
Before the Test... oo e 8
During the Test........coooic e S 9
Ways to Improve Your Score on the Test........cccurconierineseecenrrsnnnns 10
Knowledge Areas Covered iN TeSt....u i cceireeireeersssereseeesemressnessns 11
Practice QUEeSTIONS.........ccciiin s e 23
Answers to Practice Questions With Explanations........c.ccceeinnennn. 29






Ilntroduction

This Development Guide provides suggestions and information that will help
you develop and improve knowledge needed for successful performance in
various Technician positions in Verizon. This group of positions includes,
but is not limited to, the following job titles:

e Cable Splicing Technician

o 3plicing Technician

o Systems Technician

e Installation Technician

o Network Maintainer

e Senior Construction Technician

o (Cable Specialist

e Cable Splicer/Constr Cable Splicer/Cable Splicer Helper
o Customer Zone Technician ll/Customer Service Technician Il/CZT
o Customer Service Technician Il

e Customer Zone Technician I

o [nstallation & Repair Technician

» Maintenance Technician

e OSP Construction Installer-Splicer

» Service Technician

e Special Equipment installer

¢ Systems Technician

e BZTII

o Cable Splicer-Construction

= Construction Cable Splicer

Knowledge necessary to enter these positions is assessed by a job knowl-.
edge test entitled “Field Operations Assessment,” which must be passed to
be considered for hire in the job titles listed above at Verizon. The Field Op-
erations Assessment consists of 40 multiple-choice questions, covering five
broad knowledge areas. The number of items devoted to each knowledge
area on the test varies. Each multiple-choice question will have four possi-
ble responses, with one correct answer. These knowledge areas are de-
scribed later in this Development Guide.



Using the Guide

Read the Test Information, Test-Preparation Tips, and Test-Taking Tips
sections on pages 4-9. Then, review the section on Ways to Improve Your
Score on the Test. Also, read the suggested activities that may help you fur-
ther develop your knowledge, tailoring the suggestions to fit your specific
work style and situation.

The knowledge areas measured on the test are each described in this
Guide. First, a brief description of the knowledge area is provided. This de-
scription is not a complete tutorial on the knowledge area; it simply indicates
what the knowledge area means for purposes of this test. Following the
brief description, a number of relevant aspects of the knowledge area are
listed. These are the things you should be sure to learn about when study-
ing for the test. Then, suggested resources (primarily books and websites)
are provided, where applicable, to help you learn about the knowlefige area.
Most of the books can be found at local libraries and bookstores. \

You might want to read relevant portions of the books and websites listed in
the suggested readings and resources. You do not need to read every book
and website that is listed, nor do you necessarily need to read them in their
entirety. The books and websites listed are just examples of the type of
things that you should read. It is the confent of these reference sources, not
specific titles, that is important. You may therefore want to seek out other
references that cover the content included in the test.



[ncluded in the description of each knowledge area is a sample question
from the practice test at the end of this Guide that represents the knowledge
area, together with an explanation that indicates which of the four possible
answers is correct, and why. You may also want to complete the practice
test questions at the end of this Guide. Check your answers against the an-
swers provided after the practice questions. An explanation of why the an-
swers identified are correct is also provided for each question. Use this
information to understand why the specified answers are correct and the
other answers are incorrect.

Using this Guide does not guarantee that you will pass the Field Operations
Assessment. Your performance will depend on your initial knowledge and
ability level, the effort you put into improving your knowledge, and the effec-
tiveness of the knowledge development activities you undertake.



Test Information

. The goals in developing the Field Operations Assessment were to ensure
that the test is job-related, fair, and accurate. These goals were accom-
plished by working closely with a large number of subject matter experts
(SMEs). Job-relatedness was established by asking the SMEs: (1) to iden-
tify the knowledge elements required to perform the targeted Technician
positions listed earlier in this Guide, (2) to review the test questions to make
sure they tap those required knowledge elements, and (3) to evaluate
whether they are relevant to the targeted positions. Fairness was estab-
lished by asking SMEs to review all knowledge elements and test questions
to ensure that they represent knowledge that is required on the job and is
not specific to Verizon. Accuracy was established by asking SMEs to review
each test question for technical accuracy and to make sure there is only
one, clearly correct, answer,

As described above, all of the questions will be multiple-choice with four al-
ternatives; there will be no “trick” questions. This test requires some knowl-
edge of electronics and other technical topics as they relate to the
telecommunications industry. The Field Operations Assessment does not,
however, require any knowledge of specific Verizon policies, practices, in-
strumentation, or tools. The type of knowledge measured by this test can be
acquired either inside or outside of Verizon. The number of items devoted to

each knowledge element on the fest will vary, according to its breadth and
importance. ' '



Test-Preparation Tips

This section provides information about how to study effectively and how fo
apply your knowledge effectively during the test.

General Suggestions

Study to learn the key concepts now, permanently, rather than put-
ting off the real learning for Iater.

Don't focus simply on rote memorization; work on finding patterns in
drawing connections between, and understanding the principles un-
derlying the information presented in the study materials.

H

Cultivate interest in the material and confidence in your ability to
master it; both improve learning.

Avoid cramming just before you take the test; cramming will reduce
your concentration and increase your confusion.

Develop an organized “plan of attack” for learning the material that
fits your learning style; for example, don’t skip ahead to more ad-
vanced concepts until you've learned the more basic concepts
(unless you've already learned the basic concepts).



Study Schedule and Study Environment Suggestions
o Set aside plenty of study time several weeks before the test.

e Devise a special study schedule by dividing material into organized
units, each to be learned by a certain date before the fest.

¢ Let your family and friends know how important it is that you stick to
your study schedule.

o Arrange for a distraction-free place to study.



Review Suggestions

e Don’t just skim your study materials; strive to understand the material
as well as memorize for the test.

“e Actively review material by writing things down as you study rather
than just passively reading/re-reading the material.

= Remember that pattern-finding is very important to learning large
amounts of information.
o Try to impose a pattern on each topic you are studying.
o Outline material by numbering or lettering important points.

o Find relationships, concrete examples, and apphcat]ons that will
aid your memory of the study materials.

o Use mnemonics (that is, memory aids such as using the sen-
tence Every Good Boy Does Fine to remember the correct or-
der of musical notes — EGBDF) when possible to help you
learn information.



Test-Taking Tips

Before the Test

if possible, get a good night's sleep before the test so that you're well
rested and alert.

Go into the test with a positive attitude, determined to do your best.
Focus on what you know, rather than worrying about what you don't
know.

Make sure you know the exact location and time of the test. Allow
yourself plenty of time to get to the test site, use the restroom, and
compose yourself.

Wear something comfortable. Test sites may be slightly hot or cool,
so dress for any temperature.

l.eave behind pagers, cell phones, portable radios, etc.

Reduce test anxiety and tension by breathing deeply and stretching
before the test.

Try not to discuss the test with other people once you arrive, Gener-
ally, this only increases anxiely.



During the Test

e Listen carefully to all of the test administrator's instructions and fol-
low them exactly.

e Be sure you understand the test instructions before you start. If you
- need to ask questions, do so. '

e Read the entire question and all response alternatives before choos-
ing your answer. ' |

o Read the guestion and response alternatives carefully to make

sure you avoid accidentally adding or deleting words in your
head. :

o Pay attention to critical words like NOT and EXCEPT.

o Do not over-interpret qluestions or try to find hidden meanings;
again, the questions are not designed to be tricky. Take the
questions at face value.

o Try to stay relaxed durihg the test. if you have trouble concentrating
~ or become tense, pause and take a few deep breaths.

s Pay attention to your own work, not to what is going on around you.
If you are wondering how other people are doing or how far they
have gotten, you are wasting valuable time.



Ways to Improve Your Score on the Test

This section contains development suggestions that should help you im-
prove your technical job-related knowledge. You may find these sugges-
tions helpful in preparing for the Field Operations Assessment.

» Studying books and websites on basic electricity and electronics and
basic telecommunications/telephony, including those suggested in

- this Guide. Relevant books are available in libraries and bookstores.
Relevant websites can be found using standard search engines such
as Google. If you don’t have a computer with Internet access, many
public libraries provide this service.

o Answering practice questions found in books and websites on basic
electricity and electronics, and on basic ielecommunica-
tions/telephony.

o Taking courses in basic electricity or electronics, and basic telecom-
munications/telephony at a community or vocational/technical
school.

¢ Taking formal or self-study training courses in electricity and elec-
tronics, telecommunications/telephony, or safety practices in the
telecommunications industry, if you work for an organization that of-
fers them.

10



Knowledge Areas Covered in Test.
The Field Operations Assessment is made up of five knowledge areas:
(1) basic hardware and installation for outside plant
(2) basic safety procedures
(3) basic electrical principles and test equipment
(4) bonding and grouhding principles
(5) basic computer knowledge

Each of these knowledge areas is described in the following pages. Refer-
ence materials are suggested for each knowledge area as appropriate. In

( addition, a sample question which represents the knowledge area is shown,
P along with an explanation for why the answer is correct.

kY|



1. Basic Hardware and Installation for Outside Plant

In telephony, the outside plant includes the cables and infrastructure that
connect customers to the central office. This infrastructure includes the ae- .
rial plant, the buried plant, network terminations, protection devices, and all
- associated hardware. In this test, job candidates will be asked to demon-
strate knowledge relevant to the installation and maintenance of the outside
plant. This will include basic knowledge of drop locating procedures, cable
pair and binder identification (color coding), sealing material techniques and
associated safety practices, and buried plant installations. In addition, the
test will cover knowledge of network interface devices (NIDs), installation
tools, punch down blocks, aerial service terminals, and basic surge protec-
tors. Knowledge of American Wire Gauge (AWG) and its application in the
outside telephone plant will also be covered.

This knowledge area is made up of the following more specific knowledge
elements:

¢ Basic drop locating procedures
o Buried drop installation

* How to install a network interface device (NID) and terminal drop
wire '

» Types of protectors and when to use

. Electrical hardware such as lugs, pins, wiré gauges, and tools (e.g.,
punch blocks)

s Basic terminal types
e Wire sizes and gauges and how to use properly

o Proper sealing materials and techhiques

12



Suggested reference materials:

Telecommunications Fundamenials
(http://www_privateline.com/manual/two.htm)

Tyco Installation Videos
(http://www.telecomosp.com/customers/US/Copper.htm)

Qutside Plant Overview (http://www.privateline.com/OSP/No.html)

Telephone Cable Color Codes
(http://nemesis.lonestar.org/reference/telecom/cables/25pair.html)

Hubbell Pole Diagram

(http://www.hubbellpowersystems.com/powertest/tele_poster/tele_poster.ht
m)

Verizon Service Offering

(http://www22.verizon.com/whoiesalefiocal/order/services/?sublD=buried-
wire)

Interfaces and Lightning Protectors (http:/pre-wire.tripod.com/id12.html) .

Telephone Line Surge Protection
(http://www.epanorama.net/documents/surge/telesurge.htmi)

Telecommunications Wiring
(http://epanorama.rackhost.net/linkbak/wire. telecom.html)

Telebhone Wire Sizes

(hitp://searchsmb.techtarget.com/gDefinition/0,294236 sid44 qci213797,00.
htmi) :

13



Sample question representing this knowledge area:

In residential areas, buried services are normally placed at depths of _
uniess a local zoning ordinance specifies otherwise.

a. 6-12 inches

b. 12-18 inches
c. 18-24 inches
d. 24-36 inches

Explanation:

The correct answer is “b.” Telecommunications industry standards in resi-
dential areas specify that buried lines are to be placed at a depth of 12-18
inches, unless a local zoning ordinance supersedes industry standards.
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2. Basic Safety Procedures

Safety is a primary concern for employees in telephone industry field occu-
pations. Maintaining a work environment that is free from hazards benefits
both employees and employers. In this test, job candidates will be asked to
demonstrate knowledge of basic safety procedures and practices for instal-
lation and maintenance of the telephone outside plant. This will include ini-
tial and final safety checks at work areas; the safe use of tools, equipment,
and vehicles; avoidance of electrical, vehicular, and environmental hazards;
and knowledge of safety codes relevant to the telephone industry.

This knowledge area is made up of the following knowiedge element:
s Use of cable and safety test equipment
Suggested reference materigl:

g
National Telecommunicatiorqg; Safety Panel website.

(http://Www.telsafe.qrq/ntsp/)
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Sample question representing this knowledge area:

A telephone service technician should use traffic cones:

a. only when there is heavy fraffic. '

b. when there are children on site.

c. only when he/she needs to block a street.

d. when parking his/her service vehicle at a public area work site.

Explanation:

The correct answer is “d.” When a telephone service technician performs an
installation, maintenance, or repair activity at a public area work site, traffic
cones are needed fo: (1) provide a visible warning to other ftraffic, vehicular
and pedestrian, that the service vehicle is parked and to stay clear of the
work area; and (2) to serve as a reminder to the service technician to in-
spect the work area before departing or moving the service vehicle. As
such, the use of traffic cones is limited neither to conditions involving only
heavy traffic, nor to situations when a service technician needs to block a
street. Moreover, the purpose of traffic cones is to ensure that not only chil-
dren, but all pedestrians and vehicles, stay clear of the work area.
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3. Baéic Electrical Principles and Test Equipment

In this test, job candidates will be asked to demonstrate knowledge of fun-
damental concepts of AC and DC electricity and their applications in the te-
lephony industry, including calculations using Ohm’s Law. Job candidates
will also be evaluated on their knowledge of commonly used analog and
digital test and measuring equipment and its utilization to test for continuity,
opens, shorts, and appropriate voltages on local loops. Knowledge of the
basics of conducting and insulating materials as used in telephony will also
be evaluated. '

This knowledge area is made up of the following knowledge elements:
e Conductors and insulators

e Ohm’'s Law

The use of testing equipment {(e.g., multimeters, digital voltmeters)

AC/DC theory

Basic electrical principles (e.g., resistance — continuity, shorts, volt-
age)

Suggested reference materials:

The American Radio Relay League, Inc. (2002). Understanding basic elec-
tronjcs. ISBN: 0-87259-398-3 '

McComb, G., & Boysen, E. (2005). Electronics for dummies. Hoboken, NJ:
Wiley. ISBN: 0-7645-7660-7

U.S. Bureau of Naval Personnel (1969). Basic electricity (2™. Ed.).
New York: Dover Publications. ISBN: 0486209733

Van Valkenburgh, Nooger and Neville, Inc. (1993). Basic electriéity- (Rev.
£d.). Thomson Delmar Learning. ISBN 0790610418

17



Sample question representing this knowledge area:

Which of the following is the best conductor of electricity?
a. Aluminum

b. Copper

c. Brass

d. Silver

Explanation:

The correct answer is “d.” Of the four conductors lisied, silver has the least
resistance, followed by copper, aluminum, and brass. As such, siiver is the
best conductor. It is also, however, the most expensive. Because of the cost
factor, copper is the most commonly used conductor.
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4. Bonding and Grounding Principles

Grounding is the backbone of effective protection of all networked systems.
Bonding is an integral component of effective grounding in that bonding
keeps various pieces of conductive equipment at the same potential. In this
test, job candidates will be asked to demonstrate knowledge of proper
bonding techniques for conductors in outside plant telephony, including
techniques relevant to the use of emergency and temporary power. Job
candidates will also be asked to demonstraie knowledge of correct
grounding procedures (for example, at network termination locations).
Finally, candidates will be asked to demonstrate knowledge of appropriate
safety procedures and notifications relevant to outside electrical hazards
and working with power, both permanent and temporary.

This knowledge area is made up of the following knowledge element:
it
¢ Bonding and grounding principles and theories E

Suggested reference materials:

PS! Grounding Tutorial (hitp://www.psihg.com/iread/strpgrnd.htm)

NLSI Grounding Guidelines
(hitp://www lightningsafety.com/nlsi_thm/rtaf3.htmil)

http://www.srbrowne.com/booklet/paqeOé‘L.html

National Electric Code, Article 250

Simmons, P. (2005). Electrical grounding and bonding: Based on the 2005
National Electric Code. Thomson Delmar Learning. ISBN: 1-4018-5938-0

BICSI (2001). Telecommunications cabling instalfation. McGraw-Hill Profes-
sional. ISBN: 0-0714-0979-3
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Sample question representing this knowledge area:

A good ground is an important part of an installation for all of the foliowing
reasons EXCEPT:

a. It helps reduce damage in case of a lightning hit.

b. It eliminates any chance of personnel being electrocuted if a short occurs
to a frame or cabinet.

- ¢. |t protects sensitive electronics from electrical static discharge during in-
stallation.

d. It is required by most manufacturers, industry practice, and electrical
codes. '

Explanation:

The correct answer is “c.” A good ground will not protect sensitive electron-
ics from elecitrical static discharge during installation. Static discharge can,
for example, result from handling electronic components or using packaging
material improperly, neither of which is related to grounding. By contrast, a
good ground will reduce damage in a lightning hit during installation by
shunting the voltage from the lightning strike to the ground (since the path
to the ground has the least resistance). This will divert most of the energy
away from regular wiring. A good ground will also eliminate the chance of
electrocution if a short occurs during installation by diverting the stray volt-
age to the ground. Finally, most manufacturers, industry standards, and
electrical codes require a good ground.
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5. Basic Computer Knowledge

Verizon technical positions require new hires to rapidly become familiar with
a number of computer systems/applications. It is therefore important that
the job candidates possess the basic knowledge needed to learn these sys-
tems/applications. In this test, job candidates will be asked to demonstrate
basic knowledge of the Windows operating system and the installation and
use of common application software (e.g., Microsoft Excel, Word, Outlook),
The purpose of these test questions is not to evaluate candidates’ knowl-
edge of specialized telecommunications industry software or advanced
knowledge of computer hardware and software. Our purpose is simply to

determine whether candidates have had some basic experience working
with computers.

Suggested reference sources:

None. To perform well on these questions, you should familiarize yourself
with the basic functions and applications of computers.
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Sample question represeniing this knowledge area:

Todéy’s laptop computers primarily use _____ operating systems:
a. DOS

b. UNIX

c. Windows

d. Excel

Explanation:

The correct answer is “c.” The question asks which operating system is
PRIMARILY used by today’s laptop computers. DOS is sometimes used,

but it is an older operating system used only on rare occasions for oider
programs that were created before the Windows Platform came out. UNIX is
used in many engineering systems (and is the base of the MAC OS10 sys-
tem), but it is not the primary operating system for today’s laptop computers.
Excel is not an operating system at all, but is instead an application used
inside the operating system.
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Practice Questions

The foliowing guestions are similar to those you will find on the Field Opera’nons As-
sessment. The questions are grouped according to knowledge area.

Knowledge Area 1: Basic Hardware and Instalilation for Outside Plant

1.

On an initial test, a telephone line reads 500 ohm tip-ring resistance. What is the
most tikely cause of this reading?

a. The line is open

b. The telephone is off the hook

c. The line is grounded

d. The meter isn’t calibrated properly

In residential areas, buried services are normally placed at depths of , unless

a local zoning ordinance specifies otherwise.

a. 6-12 inches

b. 12-18 inches
c. 18-24 inches
d. 24-36 inches

A technician is making an in-line splice as part of a buried drop instaliation. Ap-
proximately how much cuter sheath should be removed from each end of the piece
of service wire being added?

a. 2 inches

b. 4 inches
c. 12 inches
d. 24 inches

Which of the foliowing statements about installation of protectors is true?
a. Ground wires must not be spliced.
b. Gas tube protectors should be mounted on the pole to protect the drop line.

c. Wire with a gauge number of 22 or higher should be used to ground the protec-
tor.

d. Protectors used with aerial drops should be mounted within 6 inches of where
the drop attaches to a building.

When connecting telephone service to a mobile home, where should the protector
be mounted?

a. On the outside wall of the mobile home. -

b, At least six feet from the mobile home

c¢. ltis not needed because the mobile home is not grounded.
d.. On a post or pole about one foot from the mobile home.
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6. Load coils:
a. must be removed for digital circuits to function
b. must be used on T-1 lines
c. must be used on ISDN BRI lines
d. Bothbandc

7. In a buried wire environment, the choice of whether to take a plowing or trenching
approach to cable installation should be made during the:

a. pre-survey.

b. inspection of tools.

c. nofification of Central Office.
d. installation.

8. Which of the following is a disadvantage of standard twisted wire relative to coaxial
cable?

a. It is more susceptible to electrical interference (noise).
b. It is very expensive.

c. tt is more difficult to work with.

d. li takes longer to splice.

9. What is the best location for a 66 punch-down block?
a. On a pole
b. In a manhole
¢. On the rear wall of a building
d. Inside an office building

10. At which of the following locations must telephone company-owned ducts be sealed
at both ends?

a. Ducts connecting one pole to another
b. Ducts connecting one building to another

¢. Ducts connecting one manhole to another
d. All of the above

Knowledge Area 2: Basic Safety Procedures

11. When must a telephone service technician wear a safety harness while working
aloft on a telephone pole? ’

a. Only when the pole is shared by electric utility lines
b. Only when working under another employee
¢. Only when climbing with *hooks”

d. A safety harness must be worn whenever a service technician works aloft on a
telephone pole
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12. A telephone service technician should use traffic cones:

a.

b.
C..
d.

only when there is heavy fraffic.

when there are children on site.

only when hefshe needs to block a street.

when parking his/her service vehicle at a public area work site.

Knowledge Area 3: Basic Electrical Principles and Test Equipment

13. The United States standard for an alternating current is:

a.
b.
C.
d.

36 cycles per second.
48 cycles per second.
60 cycles per second.
72 cycles per second.

14, What four factors affect the resistance of a conductor?

a.
b.
C.
d.

Length, weight, height, and size

Temperature, length, size, and type of material
Ground, weight, type of material, and length
Voltage, size, length, and temperature

15, The unit of measurement for capacitance is the:

a.
b.
c.
d.

16. In

oo

ohm.
farad.
watt.
voli.

the schematic diagram below, the circled symbol represents a:

)
N

capacitor.
battery.
switch.

. resistor.
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17.

18.

18.

20.

21.

22.

Which of the following is used to measure the output of a battery?
a. TDR

b. Wattmeter

c. Volimeter

d. Any of the above

When using an Ohmmeter to measure a properly functioning component:
a. a short will be measured across a ceramic capacitor.

b. an open will be measured across a mylar capacitor.

c. an open will be measured across a power transformer primary.

d. an open will be measured across loud speaker terminals.

A zener diode is used to:
a. regulate voliage

b. amplify current

c. filter audio

d. switch circuits

One of the diodes in a full wave bridge rectifier opens. The DC output voltage will:
a. increase.

b. cease (no output).

¢. change polarity.

d. be pulsing.

Which of the following is the best conductor of electricity?
a. Aluminum

b. Copper

c. Brass

d. Silver

What is the total current flow reading on the ammeter in this circuit?

e

48VDC — 10 chms
10 ohms

AVAVAY

, ®
a. 0 amps

b. 4.8 amps

c. 6.4 amps

d. 9.6 amps
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23.

24,

25.

26.

In a closed parallel circuit:

a. the total current flow will be less than the sum of the individual loop currents.
b. the total current flow will equal the sum of the individual loop currents.

c. the total current flow will exceed the sum of the individual ioop currents.

d. None of the above

Assuming everything else is held constant, Ohm'’s law states that, as the current
level of an electrical circuit increases:

a. its voltage decreases.

b. its resistance decreases.
c. its inductance decreases.
d. its capacitance decreases.

Which meter will be used when measuring the signal-to-noise ratio on a DSL cir-
cuit?

a. Subscriber LLoop Analyzer
b. OTDR

c. T-BERD

d. Cable Hound

What type of circuit is depicted in the figure below?

|

—E=12 Vdcgm =20 ohms§R2=50 ohmsSR3=100 ohms<R4=1 ohm

7

a. Series circuit

b. Parallel circuit

c. Solid state circuit
d. Resonant circuit

Knowledge Area 4: Bonding and Grounding Principles

27,

A B-temporary bond is used to;

a. temporarily fix a ground in a telephone circuit.
b. bond metallic fixtures while working aloft.

c. ground a telephone circuit.

d. remove excessive noise from a telephone line.
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28. If an electrical fault develops on an electrical fixture while it is connected with a B-
temporary bond to a direct path to ground, the B-bond will:

a. beep.

b. emit smoke.
c. light up.

d. break.

29. A good ground is an important part of an installation for all of the following reasons -
- EXCEPT:

a. It helps reduce damage in case of a lightning hit.

b. It eliminates any chance of personnel being electrocuted if a short occurs to a
frame or cabinet.

c. It protects sensitive electronics from electrical static discharge during installation.
d. It is required by most manufacturers, industry practice, and electrical codes.

Knowledge Area 5: Basic Computer Knowledge

30. Today's laptop computers primarily use ____ operating systems:
a. DOS
b. UNIX
c. Windows
d. Excel
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Answers to Practice Questions with Explanations

Knowledge Area 1: Basic Hardware and Installation for Outside Plant

1.

. The correct answer is

The correct answer is “b.” When a telephone is off-hook, it will have a resistance
measured across the tip and ring of about 500 ohm. An open line is inconsistent
with a reading of 500 ohm because there will be no connectivity between the tip and
ring. A grounded line can result is a variety of readings depending on the location of
the ground. Since a rating of 500 ohm signifies that the telephone is off-hook, and is

therefore a plausible reading, it is unlikely that the meter has been improperly cali-
brated.

. The correct answer is “b.” Telecommunications industry standards in residentia! ar-

eas specify that buried lines are to be placed at a depth of 12-18 inches, unless a
tocal zoning ordinance supersedes industry standards.

. The correct answer is “c.” The industry standard for splicing in-line buried drop ca-

bles is to remove 12 inches of the outer sheath before wrapping the splice to protect

against water and moisture seepage into the splice. Four inches is too short and 24
mches is wasteful.

. The correct answer is “a.” A good ground is necessary for a protector to function

correctly. A spliced ground wire can, however, defeat the purpose of protectors.
This is because exposed splices tend to degrade over time due to corrosion, result-
ing in failure of the ground. This failure occurs because corrosion causes resistance
to form, which means the current will flow along a less resistant path than the one to
the ground wire.

. The correct answer is “d.” Protectors must be mounted on a rigid structure that is

attached to the ground se that a ground wire can be securely attached to the protec-
tor. A mobile home is not structurally attached to the ground, so the protector must
be mounted on a post or pole. The distance between the mounted protector and the
mobile home should be about 12 inches, per industry standards.

. The correct answer is "a.” Load coils (impedance matching transformers) are placed

on POTS lines that exceed 8,000 feet. Load coils enhance the quality of analog
voice signals by limiting the upper portion of the frequency spectrum, which is re-

quired by digital signals. Conseguently, they interfere with the functioning of digital
circuits.

“a.” A pre-survey is always done before any cable installation
so that technicians know they have the proper materials (both type and amount).
Tool inspection does not factor into the decision regarding plowing versus trenching.
Once an approach has been selected, only then can the correct tools be chosen.
The Central Office has nothing to do with how a wire is buried. And, of course, the
choice should not be made during installation of the cable, since the technician may
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10.

not have all of the appropriate tools and equipment. Moreover, if the choice were
made during installation, the field drawings would have to be updated.

. The correct answer is “a.” Twisted wire does not have a shield around it to block

electrical interference, whereas coaxial cable does. As such, twisted wire ts more
susceptible to electrical interference. Twisted wire is less expensive o manufacture
than coaxial cable because ii is less complex and uses less material per foot.
Twisted wire is easier to work with than coaxial cable because the braided shield
that makes up coaxial cable (whether it is made of copper or another metal} is more
difficult to connect or bond to than twisted wire. Finally, splicing coaxial cable takes
longer than splicing twisted wire because splicing coaxial cable requires the shield
around the cable to be completely bonded to the splice. This adds complexity to the
splicing process, which consequently takes longer to complete.

. The correct answer is “d.” The 66 punch-down block is a device used o connect

one group of wires to another. This device is not weatherproof and is used indoors
rather than outdoors. Using it outdoors would cause the connections to corrode.

The correct answer‘;is “d.” In this context, a duct is a pipe, tube, or conduit through
which cables or wires are passed. Ducts must always be sealed on both ends to
prevent moisture and foreign objects from entering. Location is irrelevant.

Knowledge Area 2: Basic Safety Procedures

11.

12.

The cotrect answer is “d.” OSHA regulations require the use of safety equipment to
protect employees whenever they are working in situations in which injury or death
could occur. The purpose of a safety harness is to protect employees from hazards
associated with working in situations where a fall may injure or kill them. Working
aloft on a telephone pole is one such situation. As such, a safety harness is required
whenever a telephone service technician works aloft on a telephone pole.

The correct answer is "d.” When a telephone service technician performs an instal-
lation, maintenance, or repair activity at a public area work site, traffic cones are
needed to: (1) provide a visible warning to other traffic, vehicular and pedestrian,
that the service vehicle is parked and to stay clear of the work area; and (2) to serve
as a reminder to the service technician to inspect the work area before departing or
moving the service vehicle. As such, the use of traffic cones is limited neither to
conditions involving only heavy traffic, nor to situations when a service technician
needs to block a street. Moreover, the purpose of traffic cones is to ensure that not
only children, but all pedestrians and vehicles, stay clear of the work area.

Knowledge Area 3: Basic Electrical Principles and Test Equipment

13.

The correct answer is “c.” There are two worldwide standards that deal with the fre-
guency of commercial alternating current (AC) electrical service: 50 Hz (Hertz, or
cycles per second) and 60 Hz. North America, including the United States, is stan-

dardized on 60 Hz.
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14.

15.

16.

17.

18.

19.

20.

21.

The correct answer is “b.” The resistance of a conductor: (a) decreases as the tem-
perature decreases, (b) increases as the length of the conductor increases, and (c)
decreases as the size {cross sectional area) of the conductor increases. Some
types of materials are better conductors than others and, as such, have less resis-
tance. For example, copper has less resistance than gold, and gold has less resis-
tance than aluminum. The weight of a conductor, the voltage run through a
conductor, the grounding of a conductor, and the height of a conductor (without
knowledge of its width) are unrelated fo resistance.

The correct answer is "b.” The unit of measurement for capacitance is farads
(named for the 18th-century scientist Michael Faraday). The Ohm is a measure of
resistance, the Watt is 2 measure of power, and the Volt is a measure of electrical
potential.

The correct answer is “c.” This question represents several electrical symbols, each
with well-established meanings, according to telecommunications industry stan-

‘dards, and their use in a schematic diagram of a circuit. The circled symbol is used

to represent a switch.

The correct answer is “c.” A TDR (Time Domain Reflectometer) measures the
length of a cable or the distance fo a fault, a wattmeter measures power, and a
volimeter measures electrical potential (voltage). A battery’s output is electrical po-
tential, which is measured in volts. :

The correct answer is “b.” The Ohmmeter reading of properly functioning ceramic
and mylar capacitors will indicate an open circuit. The Ohmmeter reading for both
power transformer primaries and loud speaker terminals will show very low resis-
tance, which does not indicate an open circuit.

it "

The correct answer is “a.” Zener diodes are widely used to regulate voltage across a
circuit. A zener diode conducts once the voltage reaches the diode’s reverse
breakdown voltage (assuming it is connected in parallel with a variable voltage
source so that it is reverse biased). The zener diode then maintains the voltage at
that value.

The correct answer is "d.” A full wave bridge rectifier is composed of four diodes
configured to convert AC to DC. If one of the diodes should open, the DC output will
lose part of the AC phase conversion to DC, resulting in a period of zero DC output
during each cycle of the AC (as would be produced by a half wave rectifier circuit).
This is observable on an oscilloscope as a pulsing output with the voltage falling to
zero and remaining there for a half wave period.

The correct answer is “d.” Of the four conductors listed, silver has the least resis-
tance, followed by copper, aluminum, and brass. As such, silver is the best conduc-
tor. Itis also, however, the most expensive. Because of the cost factor, copper is
the most commonly used conductor.
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22. The correct answer is “a.” Since the switch is open, no current can fiow and the
ammeter measuring the total current flow in the circuit will read 0 amps. It is impor-
tant to study a complete circuit before beginning to calculate voltages and current
flows. If the switch were closed, Ohm's law could be used to calculate an answer.

23. The correct answer is “b.” It is a fundamental law of electrical theory that, in a closed

parallel circuit, the total current flow is equal to the sum of the individual loop cur-
rents.

24. The correct answer is “b.” Ohm's law states that, for any circuit, the eleciric current
is directly proportional to the voltage and is inversely proportional to the resistance.
Ohm'’s law does not involve inductance or capacitance.

[T n

25, The correct answer is “a.” The subscriber loop analyzer is designed specificaily o
test the ratio of signal-to-noise on a DSL circuit. It does so using various test func-
tions built into the equipment that compare the level of the signal to the level of the
ambient noise on the circuit.

26. The correct‘%_nswer is “b.” In the circuit above, all of the elements connect to the
same two vﬁ;es from the battery. The symbol used for the elements is that of a re-
sistor. Since there are no capacitors or inductors shown, it cannot be a resonant cir-
cuit. Since there are no solid-state devices such as diodes or transistors, it cannot
be a solid-state circuit. The resistors are arranged in parallel (that is, side-by-side
with all elements connecting to the same upper and lower wires), not in series.

Knowledge Area 4: Bonding and Grounding Principles

27. The correct answer is “b.” The function of a B-temporary bond is to bond metallic
fixtures to an earth ground. This is done to protect workers who might come into
contact with potentially dangerous voltages while working in the vicinity of such fix-
tures. B-temporary bonds are used only on metallic fixtures. Response options “a,”
“c,” and “d” all refer to communication circuits. '

28. The correct answer is “b.” B-temporary bonds are designed to emit harmless smoke
‘whenever an electrical fault occurs. This is done to alert workers to hazards so they
can cease work until the fault can be resolved and it is safe to continue.

29. The correct answer is “c.” A good ground will not protect sensitive electronics from
electrical static discharge during installation. Static discharge can, for example, re-
sult from handling electronic components or using packaging material improperly,
neither of which is related o grounding. By contrast, a good ground will reduce
damage in a lightning hit during installation by shunting the voltage from the light-
ning strike to the ground (since the path to the ground has the least resistance).”
This will divert most of the energy away from regular wiring. A good ground will also
gliminate the chance of electrocution if a short occurs during installation by diverting
the stray voltage to the ground. Finally, most manufacturers, industry standards,
and electrical codes require a good ground.
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Knowledge Area 5: Basic Computer Knowledge

30. The correct answer is "c.” The question asks which operating system is PRIMARILY
used by today’s laptop computers. DOS is sometimes used, but it is an older operat-
ing system used only on rare occasions for older programs that were created before
the Windows Platform came out. UNIX is used in many engineering systems (andis
the base of the MAC 0810 system), but it is not the primary operating system for

today’s laptop computers. Excel is not an operating system at all, but is instead an
application used inside the operating system.
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intfroduction

This Development Guide provides suggestions and information that will help
you develop and improve knowledge needed for successful performance in
various Technician positions in Verizon. This group of positions includes,
but is not limited to, the following job titles:

e Central Office Technician

e Transmission Technician

+ Systems Technician Radio

e Network Systems Technician
e Senior Special Services Provisioning Technician
¢ COE Installer

s COE Technician

e Customer Zone Tech |

¢ Customer Service Tech |

e Equip Installer Technician

« Equipment Installer

e Equipment Maintainer

e Equipment Technician

¢ PBX Installer Repairer '

e Span Technician

e Switchperson

e Transmission Technician

Knowledge necessary to enter these positions is assessed by a job knowl-
edge test entitled “Network Systems Assessment,” which must be passed to
be considered for hire in the job titles listed above at Verizon. The Network
Systems Assessment consists of 50 multiple-choice questions, covering six
broad knowledge areas. The number of items devoted to each knowledge
area on the test varies. Each multiple-choice question will have four possi-
ble responses, with one correct answer. These knowledge areas are de-
scribed in this Development Guide.



Using the Guide

Read the Test Information, Test-Preparation Tips, and Tesi-Taking Tips
sections on pages 4-9. Then, review the section on Ways to Improve Your
Score on the Test. Also, read the suggested activities that may help you fur-

ther develop your knowledge, tailoring the suggestions to fit your specific
work style and situation.

The knowledge areas measured on the test are each described in this
Guide. First, a brief description of the knowledge area is provided. This de-
scription is not a complete tutorial on the knowledge area; it simply indicates
what the knowledge area means for purposes of this test. Following the
brief description, a number of relevant aspects of the knowledge area are
listed. These are the things you should be sure to learn about when study-
ing for the test. Then, suggested resources (primarily books and websites) -
are provided, where applicable, to help you learn about the knowledge area.;
Most of the books can be found at local libraries and bookstores.

You might want to read relevant portions of the books and websites listed in
the suggested readings and resources. You do not need to read every book
and website that is listed, nor do you necessarily need to read them in their
entirety. The books and websites listed are just examples of the type of
things that you should read. It is the confent of these reference sources, not
specific titles, that is important. You may therefore want to seek out other
references that cover the content included in the test.



Included in the description of each knowledge area is a sample question
from the practice test at the end of this Guide that represents the knowledge
area, together with an explanation that indicates which of the four possible
answers is correct, and why. You may also want to complete the practice
test questions at the end of this Guide. Check your answers against the an-
swers provided after the practice questions. An explanation of why the an-
swers identified are correct is also provided for each question. Use this

information to understand why the answers are correct and the other an-
swers are incorrect.

Using this Guide does not guarantee that you will pass the Network Sys-
tems Assessment. Your performance will depend on your initial knowledge
and ability level, the effort you put into improving your knowledge, and the
effectiveness of the knowledge development activities you undertake.



Test Information

The goals in developing the Network Systems Assessment were to ensure
that the test is job-related, fair, and accurate. These goals were accom-
plished by working closely with a large number of subject matter experts
(SMESs). Job-relatedness was established by asking the SMEs: (1) to iden-
tify the knowledge elements required to perform the targeted Technician
positions listed earlier in this Guide, (2) to review the test questions to make
sure they tap those required knowledge elements, and (3) to evaluate
whether they are relevant to the targeted positions. Fairness was estab-
lished by asking SMEs to review all knowledge elements and test questions
to ensure that they represent knowledge that is required on the job and is
not specific to Verizon. Accuracy was established by asking SMEs to review
each test question for technical accuracy and to make sure there is only
one, clearly correct, answer.

As described above, all of the questions will be multiple-choice with four al-
ternatives; there will be no “trick” questions. The Network Systems Assess-
ment requires some knowledge of electronics and other technical topics as
they relate to the telecommunications industry. The test does not, however,
require any knowledge of specific Verizon policies, practices, instrumenta-
tion, or tools. The type of knowledge measured by this test can be acquired
either inside or ouiside of Verizon. The number of items devoted {o each

knowledge element on the test will vary, according to its breadth and impor-
tance.



Test-Preparation Tips

This section provides information about how to study effectively and how to
apply your knowledge effectively during the test.

General Suggestions

Study to learn the key concepts now, permanént!y, rather than put-
ting off the real learning for later.

Don’t focus simply on rote memorization:; work on finding patterns in,
drawing connections between, and understanding the principles un-
derlying the information presented in the study materials.

Cuiltivate interest in the material and confidence in your ability to
master it; both improve learning.

Avoid cramming just before you take the test: cramming will reduce
your concentration and increase your confusion.

Develop an organized “plan of attack” for learning the material that
fits your learning style; for example, don't skip ahead to more ad-
vanced concepts until you've learned the more basic concepts
(unless you've already learned the basic concepts).



Study Schedule and Study Environment Suggestions
¢ Set aside plenty of study time several weeks before the test.

e Devise a special study schedule by dividing material into organized
units, each to be learned by a certain date before the test.

e Let your family and friends know how important it is that you stick to
your study schedule.

e Arrange for a disiraction-free place to study.



Review Suggestions

¢ Don't just skim your study materials; strive to understand the material
as well as memorize for the test,

* Actively review material by writing things down as you study rather
than just passively reading/re-reading the material.

e Remember that pattern-finding is very important to learning large
amounts of information.
o Try to impose a pattern on each topic you are studying.
o Outline material by numbering or lettering important points.

o Find re!atlonsh;ps concrete examples, and apphcations that will
aid your memory of the study materials.

o Use mnemonics (that is, memory aids such as using the sen-
tence Every Good Boy Does Fine to remember the correct or-
der of musical notes — EGBDF) when possible to help you
learn information.



Test-Taking Tips
Before the Test

o If possible, get a good night’s sleep before the test so that you're well |
rested and alert.

e (o into the test with a positive attitude, determined to do your best.
Focus on what you know, rather than worrying about what you don’
know.

s Make sure you know the exact location and time of the test. Allow
yourself plenty of time to get to the test site, use the restroom, and
compose yourself.

e Wear something comfortable. Test sites may be slightly hot or cool,
so dress for any temperature.

e Leave behind pagers, cell phones, portable radios, etc.

¢ Reduce test anxiety and tension by breathing deeply and streiching
before the test.

¢ Try not to discuss the test with other people once you arrive. Gener-
ally, this only increases anxiety.



Puring the Test

e listen carefully to all of the test administrator’s instructions and fol-
low them exactly.

¢ Be sure you understand the {est instructions before you start. If you
need to ask questions, do so.

e Read the entire question and all response alternatives before choos-
ing your answer.

© Read the question and response alternatives carefully to make
sure you avoid accidentally adding or deleting words in your
head.

o Pay attention to critical words like NOT and EXCEPT.

o Do not over-interpret questions or try {o find hidden meanings;
afain, the questions are not designed to be tricky. Take the
guestions at face value.

= Try to stay relaxed during the test. If you have trouble concentrating
or become tense, pause and take a few deep breaths.

e Pay attention to your own work, not to what is going on around you.
If you are wondering how other people are doing or how far they
have goiten, you are wasting valuable time.



Ways to Improve Your Score on the Test

This section contains development suggestions that should help you im-
prove your technical job-reiated knowledge. You may find these sugges-
tions helpful in preparing for the Network Systems Assessment.

¢ Studying books and websites on basic electricity and electronics and
basic telecommunications/telephony, including those suggested in
this Guide. Relevant books are available in libraries and bookstores.
Relevant websites can be found using standard search engines such
as Google. If you don't have a computer with Internet access, many
public libraries provide this service.

s Answering practice questions found in books and websites on basic
electricity and electronics, and on basic telecommunica-
tions/telephony.

e Taking courses in basic electricity or electronics, and basic telecom-
munications/telephony at a community or vocational/technical
school.

o Taking formal or self-study training courses in electricity and elec-

" tronics, or telecommunications/telephony, if you work for an organi-
zation that offers them.
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Knowledge Areas Covered in Test
The Network Systems Assessment covers six knowledge areas:
(1) principles of electricity/electronic concepts
(2) bonding and grounding practices/electrostatic safety
(3) data circuits and digital carriers
(4) packet switching principles and concepts
(5) diagnostics and troubleshooting
(6) basic computer knowledge

Each of these knowledge areas is described in the following pages. Refer-
ence mgté’ria!s are suggested as appropriate. In addition, a sample question
which rggresents the knowledge area is shown, along with an explanation
for why the answer is correct.

11



1. Principles of Electricity/Electronic Concepts

In this test, j'ob, candidates will be asked to demonstrate knowledge of fun-
damental concepts of AC and DC electricity/electronics and their applica-
tions in the telephony industry. This will include local loop electrical

principles, and understanding and interpretation of common electrical sym-
bols and components.

This knowledge area is made up of the following more specific knowledge
elements:

e AC/DC Theory and Practice
s Symbols and Designations (e.g., Electrical)

e Basic Electrical Principles (e.g., Resistance - Continuity, Shorts, Volt-
age)

Suggested reference materials:

The American Radio Relay League, Inc. (2002). Understanding basic elec-
tronics. ISBN: 0-87259-398-3

McComb, G., & Boysen, E. (2005). Electronics for dummies. Hoboken, NJ:
Wiley. ISBN: 0-7645-7660-7

12



Sample question representing this knowledge area:

The United States standard for an alternating current is:
a. 36 cycles per second.
b. 48 cycles per second.
c. 60 cycles per second.
d. 72 cycles per second.

Explanation:

The correct answer is “c.” There are two worldwide standards that deal with
the frequency of commercial alternating current (AC) electrical service: 50

Hz (Hertz, or cycles per second} and 60 Hz. North America, including the
United States, is standardized on 60 Hz.

13



2. Bonding and Grounding Practices/Electrostatic Safety

Grounding is the backbone of effective protection of all networked systems.
Bonding is an integral component of effective grounding in that bonding
keeps various pieces of conductive equipment at the same potential in or-
der io minimize damage to equipment and injuries to employees. In this
test, candidates will be asked to demonstrate knowledge of practices and
procedures for bonding and grounding associated with the installation,
maintenance, and service of telecommunications equipment. This knowl-
edge area also encompasses electrostatic discharge. Many electrical com-
ponents are sensitive to this type of damage. Electrostatic discharge
normally takes place when a worker comes in contact with an electronic
component or circuit board. In this test, candidates will be asked to demon-
strate knowledge of safe handling procedures and practices {o reduce the
potential for damage to equipment caused by electrostatic discharge.

This knowledge area is made up of the following more specific knowledge
eglements:

o Electrical Static Discharge Sensitivity (ESDS) to Prevent Damage to
Electrical Components

¢ Bonding and Grounding Principles and Theories
Suggested reference materials:

http://www.arrl.org/tis/info/pdf/9104019.pdi

hitp://www.arrl.ora/tis/info/pdf/9105028.pdf

http://resource.intel.com/telecom/support/install/config/esd/esd. pdf

Simmons, P. (2005). Electrical grounding and bonding: Based on the 2005
National Electric Code. Thomson Delmar Learning. [SBN: 1-4018-5938-0
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Sample question representing this knowledge area:

A good ground is an important part of an installation for all of the following
reasons EXCEPT:

a. It helps reduce damage in casée of a lightning hit.

b. It eliminates any chance of personne! being electrocuted if a short occurs
to a frame or cabinet. :

c. It protects sensitive electronics from electrical static discharge during in-
stallation.

d. Itis required by most manufacturers, industry practice, and electrical
codes.

Explanation:

The correct answer is “c.” A good ground will not protect sensitive electron-
ics from electrical static discharge durjpé installation. Static discharge can, ,
for example, result from handling elec:i\ronic components or using packaging
material improperly, neither of which is'related to grounding. By contrast, a
good ground will reduce damage in a lightning hit during installation by
shunting the voltage from the lightning strike to the ground (since the path
to the ground has the least resistance). This will divert most of the energy
away from regular wiring. A good ground will also eliminate the chance of
electrocution if a short occurs during installation by diverting the stray volt-
age to the ground. Finally, most manufacturers, industry standards, and
electrical codes require a good ground.

15



3. Data Circuits and Digital Carriers

Today’s telecommunication networks are built upon a digital infrastructure.
A digital infrastructure consists of data circuits and digital carriers that
transport binary encoded information throughout the networks. In this test,
the candidate will be expected to demonstrate knowledge of the carrier hi-
erarchy, encoding/decoding, multiplexing and synchronization, digital cross
- connect systems, and digital ocal loops. The test will also encompass cop-

per and optical carriers, SONET, optical transport switching, and channeli-
zation. :

This knowledge area is made up of the following more specific knowledge
elements:

e Data Circuits
« Application of Digital Principles and Concepts
¢ Analog, Digital, and Fiber Optic Transmission
s Digital Carriers

Suggested reference materials:

Black, U., & Waters, S. (2001). SONET and T1: Architectures for digital
transport network (2nd Ed.). Prentice-Hall. ISBN: 0-1308-5416-7

Held, G. (1990). Digital networking and T-carrier multiplexing. Chichester,
England: John Wiley & Sons. 1SBN: 0-4719-2800-3

Held, G. (1998). High speed digital fransmission networking: Covering T/E-
carrier multiplexing, SONET and SDH (2™ ed.). Chichester, England:
John Wiley & Sons. ISBN: 0-4719-8358-6

http://www.iec.orgfonline/tutorials/fiber optic/

http://www.iec.org/online/tutorials/sonet/

hitp://www.iec.org/online/tutorials/opt trans/
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Sample question representing this knowledge area:

To carry information in both directions between fiber optic terminals, single
wavelength fiber systems use:

a. one fiber.

b. two fibers.

c. three fibers.
d. two fiber pairs.

Explanation:

The correct answer is “b.” A fiber optic using only one wavelength or optical
signal can only carry information in one direction. To carry information in
both directions, two fiber optics are needed, one for each direction. There-
fore, fiber optic systems usually use two fibers, or one fiber pair. It is possi-
ble for one fiber optic to carry information in both directions, but this

requires the use of more than one wavelength of optical signal and is more
expensive.

17



4. Packet Switching Principles and Concepts

Frame relay, ISDN, and packet switching are integral technologies for inter-
facing customer facilities to the telecommunication networks that span the
globe. In this test, candidates will be asked to demonstrate knowiedge of
concepts and principles of frame refay and ISDN, including BRI (Basic Rate
Interface) and PRI (Primary Rate Interface). The test will also encompass
knowledge of packet switching as applied to contemporary data networks.

This knowledge area is made up of the following knowledge element:

s Packet Switching Principles and Concepts (e.g., ISDN, Data Trans-
- mission, Frame Relay)

Suggested reference material:

Dunsmore, B., & Skandier, T. (2002). Telecommunications technologies
reference. Cisco Press. ISBN: 1-58705-036-6

Sample question representing this knowledge area:

Which of the following can be used to connect a customer {o Frame Relay
service?

a. ISDN
b. Fractional T1
c. POTS
‘d. Bothaandb

Explanation:

The correct answer is “b.” Frame Relay is a technology for transporting data
over a wide area network (WAN). Customers connect to Frame Relay net-
works using a variety of digital carriers. The typical circuits used {0 access a
Frame Relay network are T-1, T-3, and fractional services over T-1 or T-3.
‘Neither ISDN nor POTS can be used to connect a customer to Frame Relay
service.

18



5. Diagnostics and Troubleshooting

- Maintaining an operational network is critical to customer satisfaction in the
telecommunication marketplace. When problems occur, quick response will
reduce customer downtime. The formal diagnostic/troubleshooting process
starts with the trouble ticket, continues with testing and troubleshooting of
the problem, and ends with restoring the operational status of the cus-
tomer’s circuit. In this test, candidates will be asked to demonstrate knowl-
edge of procedures and interpretation of technical documents, operation of

testing equipment, and troubleshooting of circuits for both copper and opti-
cal carriers,

This knowledge area is made up of the following more specific knowledge
elements:

e The Use of Testing Equipment (e.g., Multimeters, Digital Volimeters)
s How to Troubleshoot Circuits
¢ Complex Diagnostics and Troubleshooting Techniques
o How to Interpret Technical Documents
Suggested reference materials:

Anderson, D., Johnson, L., & Bell, F. (2004). Troubleshooting optical fiber
networks: Understanding and using optical time-domain reflectometers.
Academic Press. ISBN: 0-1205-8667-4

The American Radio Relay League, Inc. (2002). Understanding basic elec-
fronics. ISBN: 0-87258-398-3
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Sample question representing this knowledge area:

Which of the following is used to measure the output of a battery?
a. TDR

b. Wattmeter

c. Volimeter

d. Any of the above

Explanation:

& ”

The correct answer is “¢c.” A TDR (Time Domain Reflectometer) measures
the length of a cable or the distance to a fault, a wattmeter measures power,
and a voltmeter measures electrical potential (voltage). A battery’s output is
electrical potential, which is measured in volis.

20



6. Basic Computer Knowledge

Verizon technical positions require new hires to rapidly become familiar with
a number of computer systems/applications. It is therefore important that
the job candidates possess the basic knowledge needed to learn these sys-
tems/applications.

In this test, job candidates will be asked to demonstrate basic knowledge of
the Windows operating system and the installation and use of common ap-
plication software (e.g., Microsoft Excel, Word, Outlook). The purpose of
these test questions is not to evaluate candidates’ knowledge of specialized
telecommunications industry software or advanced knowledge of computer
hardware and software. Our purpose is simply to determine whether candi-
dates have had some basic experience working with computers.

Suggested reference sources:

None. To perform well on these questions, you should familiarize yourself
with the basic functions and applications of computers.

Sample question representing this knowledge area:

Today’s laptop computers primarily use ____ operating systems;
a. DOS

b. UNIX

c. Windows

d. Excel

Explanation:

The correct answer is “c.” The question asks which operating system is
PRIMARILY used by today’s laptop computers. DOS is sometimes used,

but it is an older operating system used only on rare occasions for older
programs that were created before the Windows Platform came out. UNIX is
used in many engineering systems (and is the base of the MAC 0S10 sys-
tem), but it is not the primary operating system for today’s laptop computers.
Excel is not an operating system at all, but is instead an application used
inside the operating system.
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- General Reference Materials (Relevant to Multiple Knowledge Areas)

Dunsmore, B., & Skandier , T. (2002). Telecommunications technologies
reference. Cisco Press. ISBN; 1-58705-036-6

Green, J. H. (2000). The Irwin handbook of telecommunications (4" ed.)..
McGraw-Hill. ISBN: 0-0713-5554-5
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Practice Questions

The following questions are similar to those you will find on the Network Systems As-
sessment. The questions are grouped according to knowledge area.

Knowledge Area 1: Principles of Electricity/Electronic Concepts

1. The United States standard for an alternating current is:
a. 36 cycles per second.
b. 48 cycles per second.
c. 60 cycles per second.
d. 72 cycles per second.

2. What four factors affect the resistance of a conductor?
a. Length, weight, height, and size
b. Temperature, length, size, and type of material
c. Ground, weight, type of material, and length
d. Voltage, size, length, and temperature

3. The unit of measurement for capacitance is the:
a. ohm.
b. farad.
c. watt.
d. volt.

4. In the schematic diagram below, the circled symbol represents a:

(P

a. capacitor.
b. battery.
C. switch.
d. resistor.
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. A zener diode is used to:
a. regulate voltage.

b. amplify current.

c. filter audio.

d. switch circuits.

. One of the diodes in a full wave bridge rectifier opens. The DC output voltage will:
a. increase.

b. cease {no output).

¢. change polarity.

d. be puising.

. Which of the following is the best conductor of electricity?
a. Aluminum

b. Copper

c. Brass

d. Silver

. What is the total current flow reading on the ammeter in this circuit?
48VDC — 10 ohrrs
10 chms

AVAYAY

&
a. 0 amps |
b. 4.8 amps
c. 6.4 amps
d. 9.6 amps

. The following diagram represents:

/

a resistor.

a relay.

a transformer.
a connector,

8T D
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10. What type of circuit is depicted in the figure below?

— E=12 Vc!c§!?1 =20 ohrns§!?2=50 Ohms<R3=100 chmegR4=1 chm

a. Series circuit

b. Parallel circuit

c. Solid state circuit
d. Resonant circuit

11. In a closed paralle! circuit;
a. the total current flow will be less than the sum of the individual loop currents.
b. the total current flow will equal the sum of the individual loop currents.
c. the total current flow will exceed the sum of the individual loop currents,
d. None of the above

12. If one conductor of a cable pair comes in contact with another conductor from a
second cable pair, this would be known as a(n):

a. short.
b. ground.
C. Cross.
d. open.

Knowledge Area 2: Bonding and Grounding Practices/Electrostatic Safety

13. A Faraday cage is designed to isolate:
a. passive electronic components.
b. static sensitive components.
C. wire and connectors.
d. dry cell batteries.

14. A good ground is an important part of an installation for all of the following reasons
EXCEPT:

a. it helps reduce damage in case of a lightning hit.

b. It eliminates any chance of personnel being eiectrocuted if a short occurs to a
frame or cabinet,

c. It protects sensitive electronics from electrical static discharge during installation.
d. Itis required by most manufacturers, industry practice, and electrical codes.
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Knowledge Area 3: Data Circuits and Digital Carriers

15.

16.

17.

18.

19.

20.

Which of the following statements about line noise is true?

a. Analog transmission is less likely 1o be influenced by outside noise than ISDN
transmission.

b. Digital transmission is less likely {o be influenced by outside noise than analog
transmission.

c. Digital and analog transmission faciliies are equally likely to be influenced by
outside noise.

d. Outside noise has no influence on analog or digital transmission facilities.

Which of the following statements about T-1s is true?

a. They can only be used to carry video signals.

b. They can be used to carry both voice and data signals.
¢. They can only be used to carry optical signals.

d. They cannot be used to carry analog voice signals.

To carry information in both directions between fiber optic terminals, single wave-
length fiber systems use:

a. one fiber.

b. two fibers.

c. three fibers.
d. two fiber pairs.

Which of the following statements about a coaxial cable transmission line is true?
a. It is less susceptible o interference than the twisted pair transmission line.

b. [t cannot be installed in metal structures. '

c. It cannot be buried underground.

d. An OTDR can be used to measure its length.

Serial data is typically transmitted over:
a. one pair of wires.

b. a single wire.

c. more pairs of wires than paraliel data.
d. eight pairs of wires.

A 56k data circuit is most suitable for:

a. low bandwidth applications.

b. high bandwidth applications.

c. either low bandwidth or high bandwidth applications.
d. neither low bandwidth nor high bandwidth applications.
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21. Which of the following is NOT a stage in the analog-to-digital conversion process?
a. Sampling
b. Encoding
c¢. Decoding
d. Quantizing

22. How many bits in a DS1 frame are available for data?
a 191
b 192
c 193
d 194

Knowledge Area 4: Packet Switching Principles and Concepts

23. Which of the following can be used to connect a customer to Frame Relay service?
a. ISDN

b. Fractional T1
c. POTS
d. Bothaandb

Knowledge Area 5; Diagnostics and Troubleshooting

24. Which of the following is used to measure the output of a battery?
a. TDR
b. Wattmeter
c. Voltmeter
d. Any of the above

25. Which meter will be used when measuring the signal-to-noise ratio on a DSL cir-
cuit? '

a. Subscriber Loop Analyzer
b. OTDR

c. T-BERD

d. Cable Hound

26. Which of the following describes a foreign exchange line?
a. Dial tone from one Central Office, customer in another Central Office
b. Customer and dial tons in the same Central Office
. Tie line between two customers '
d. Tie line betwsen two Central Offices
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27. Which of the following procedures is used to raise the priority level of a customer
problem or outage?

a. Alert

b. Rush

c. Escalation
d. Conditional

28. Which of the following statements about the figure shown below is true?

J1
1
oy

J2

a. Wire 1 is shorted fo wire 2.

b. Wires 1 and 2 also go to connector J2.
c. Wires 1 and 2 go fo a ground.

d. Wires 1 and 2 only go to connector J1.

29. When using an Ohmmeter to measure a properly functioning component:
a. a short will be measured across a ceramic capacitor.
b. an open will be measured across a mylar capacitor.
c. an open will be measured across a power transformer primary.
d. an open will be measured across loud speaker terminals.

Knowledge Area 6: Basic Computer Knowledge

30. Today's laptop computers primarily use __ operating systems:
a. DOS
b. UNIX
c. Windows
d. Excel
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Answers to 'Practice Questions with Explanations

Knowledge Area 1: Principles of Electricity/Electronic Concepts

1

i "

. The correct answer is “c.” There are two worldwide standards that deal with the fre-

quency of commercial alternating current (AC) electrical service: 50 Hz (Hertz, or

cycles per second) and 60 Hz. North America, including the United States, is stan-
dardized on 60 Hz.

. The correct answer is *b.” The resistance of a conductor: (a) decreases as the tem-

perature decreases, (b) increases as the length of the conductor increases, and (c)
decreases as the size (cross sectional area) of the conductor increases. Some
types of materials are better conductors than others and, as such, have less resis-
tance. For example, copper has less resistance than gold, and gold has less resis-
tance than aluminum. The weight of a conductor, the voltage run through a
conductor, the grounding of a conductor, and the height of a conductor {without
knowledge of its width) are unrelated to resistance.

. The correct answer is "b.” The unit of measurement for capacitance is farads

(named for the 18th-century scientist Michael Faraday). The Ohm is a measure of
resistance, the Watt is a measure of power, and the Volt is a measure of electrical
potential. '

. The correct answer is “c.” This question represents several electrical symbols, each

with well-established meanings, according to telecommunications industry stan-
dards, and their use in a schematic diagram of a circuit. The circled symbol is used
to represent a switch.

- The correct answer is "a.” Zener diodes are widely used to regulate voltage across a

circuit. A zener dicde conducts once the voltage reaches the diode’s reverse break-
down voltage (assuming it Is connected in parallel with a variable voltage source so
that it is reverse biased). The zener diode then maintains the voltage at that value.

. The correct answer is "d.” A full wave bridge rectifier is composed of four diodes

configured to convert AC to DC. if one of the diodes shouid open, the DC output will
lose part of the AC phase conversion to DC, resulting in a period of zero DC output
during each cycle of the AC (as would be produced by a half wave rectifier circuit).
This is observable on an oscilloscope as a pulsing output with the voltage falling to
zero and remaining there for a half wave period.

. The correct answer is “d.” Of the four conductors listed, silver has the least resis-

tance, followed by copper, aluminum, and brass. As such, silver is the best conduc-
tor. It is also, however, the most expensive. Because of the cost factor, copper is
the most commonly used conductor.

. The correct answer is “a.” Since the switch is open, no current can flow and the

ammeter measuring the total current flow in the circuit will read 0 amps. It is impor-
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10.

11.

12.

tant to study a complete circuit before beginning to calculate voltagés and current
flows. If the switch were closed, Ohm’s law could be used o calculate an answer.

. The correct answer is “b.” The diagram represents a relay. A relay is comprised of

contacts that are switched using a magnetic coil that, when energized, will move the
switch between one set of contacts and the other.

The correct answer is “b.” In the circuit above, all of the elements connect to the -
same two wires from the battery. The symbol used for the elements is that of a re-
sistor. Since there are no capacitors or inductors shown, it cannot be a resonant cir-
cuit. Since there are no solid-state devices such as diodes or transistors, it cannot
be a solid-state circuit. The resistors are arranged in paralle! (that is, side-by-side

“with all elements connecting to the same upper and lower wires), not in series.

The correct answer is "b.” 1 is a fundamential law of electrical theory that, in a closed

parallel circuit, the total current flow is equal to the sum of the individual loop cur-
rents.

The correct answer is “c.” A cross occurs when one or both wires (which serve as
conductors of electricity) from one cable pair come in contact with wires from an-
other cable pair. A short is a connection between the wires of the same signal pair.
A ground is a connection from either or both wires of a signal pair to a ground point
or connection. An open is a break or a disconnect of one or both wires of a pair.

Knowledge Area 2: Bonding and Grounding Practices/Electrostatic Safety

13.

14.

The correct answer is “b.” A Faraday cage is an enclosure formed by conductive
material (usually metal screens) that is designed {o isolate static sensitive electronic
components and devices from potentially damaging external static electrical fields.

The correct answer is “c.” A good ground will not protect'sensitive electronics from
electrical static discharge during installation. Static discharge can, for example, re-
sult from handling electronic components or using packaging material improperly,
neither of which is related to grounding. By contrast, a good ground will reduce
damage in a lightning hit during installation by shunting the voliage from the light-
ning strike to the ground (since the path to the ground has the least resistance).
This will divert most of the energy away from regular wiring. A good ground will also
eliminate the chance of electrocution if a short occurs during installation by diverting
the stray voltage to the ground. Finally, most manufacturers, industry standards,
and electrical codes require a good ground.
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Knowledge Area 3: Data Circuits and Digital Carriers

15.

16.

17.

18.

19.

20.

The correct answer is “b.” Analog signals trave! along lines as electromagnetic
waves. As they travel on these lines, the signals pick up electrical interference
(noise) from outside sources such as power linss, lights and electrical machinery.
As an analog signal loses strength and fades over distance, an amplifier strength-
ens the signal. In doing so, however, the amplifier strengthens both the signal and
the noise. The outside noise is therefore preserved when the analog transmission is
received. Digital signals are transmitted in the form of binary bits (zeros and ones).
When digital signals lose strength and fade over distance, equipment on the digital
line regenerates the signal and, in the process, discards outside noise. As such,
much less noise is preserved when the digital transmission is received than when
an analog transmission is received.

The correct answer is “b.” T-1s can carry multiple digital signals, including both
voice and data signals. This eliminates responses “a” and “c.” T-1s can carry analog

voice signals that have been converted to digital form, which eliminates response
“d.”

The correct answer is “b.” A fiber optic using only one wavelength or optical signal
can only carry infoermation in one direction. To carry information in both directions,

two fiber optics are needed, one for each direction. Therefore, fiber optic systems

usually use two fibers, or one fiber pair. It is possible for one fiber opic to carry in-
formation in both directions, but this requires the use of more than one wavelength
of optical signal and is more expensive.

The correct answer is “a.” The outer braided jacket of a coaxial cable protects the
inner conductor from outside interference. This makes coaxial cable less suscepti-
ble to interference than twisted-pair transmission lines because twisted pair wire
does not have a shield around it to block electrical interference. There are no char-
acteristics of coaxial cable that prevent it from being installable in metal structures,
and coaxial cable can be buried, provided it has been coated with weather-resistant
material or placed inside a conduit. Finally, coaxial cable is not optical, so an OTDR
(Optical Time Domain Reflectometer) cannot be used to measure its length.

The correct answer is “a.” Serial data most often consists of individual digital signal
elements such as binary ones and zeros that are encoded into electrical signats.
These individual data elements are sent one following the other on a pair of wires.
Sending serial data on a single wire has not been used since the era of the tele-

graph. When multipie pairs of wires are used, the transmission of data is called par-
allel.

The correct answer is “a.” In the past, a 56k data circuit was considered fast. Today,
however, high-bandwidth applications run at speeds ranging from 500,000 to mil-
lions of bits per second. A 56k data circuit is now considered usefut only for low-
speed or low bandwidth applications. Broadband or high-bandwidth applications re-
quire much higher speeds.
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21. The correct answer is “c.” The process of converting analog telephone signals to
digital signals has three distinct steps. First, the analog signal is sampled. That is,
individual values are captured at specified intervals. Second, the individual values
are adjusted slightly to fit fixed and predetermined values. This is known as quantiz-
ing. Finally, these quantized values are encoded or changed to specific digital codes
of ones and zeros that will be transmitted across a digital network. After the analog-
to-digital conversion process has been completed, a process called digital-to-analog
conversion recreates the original analog signals. That digital-to-analog conversion
process also has several steps, one of which is decoding. Since decoding is not part
of the analog-to-digital conversion process, “deceding” is the correct answer.

22. The correct answer is “b.” The DS1 frame comprises 193 bit positions. The first bit is
the frame overhead bit, while the remaining 192 bits are available for data (payload)
and are divided into 24 blocks (channels) of eight bits each.

Knowledge Area 4: Packet Switching Principles and Concepts

23. The correct answer is fH Frame Relay is a technology for transporting data over a
wide area network (VWWAN). Customers connect to Frame Relay networks using a va-
riety of digital carrierskThe typical circuits used {o access a Frame Relay network
are T-1, T-3, and fractional services over T-1 or T-3. Neither ISDN nor POTS can be
used to connect a customer to Frame Relay service.

Knowiedge Area 5: Diagnostics and Troubleshooting

24. The correct answer is “c.” A TDR (Time Domain Reflectometer) measures the
length of a cable or the distance to a fault, a wattmeter measures power, and a
voltmeter measures electrical potential (voltage). A batiery’s output is electrical po-
tential, which is measured in volts.

25. The correct answer is “a.” The subscriber loop analyzer is desighed specifically to
test the ratio of signal-to-noise on a DSL circuit. It does so using various test func-

tions built into the equipment that compare the level of the signal to the level of the
ambient noise on the circuit. '

26. The correct answer is “a.” A foreign exchange line provides local telephone service
from a Central Office that is outside (or foreign to) the subscriber’s exchange area.
The user goes off-hook (ihat is, picks up the telephone to make a call) in one area
and receives dial fone from another, more distant, exchange. Calls directed to that
subscriber's number will also pass through the foreign Central Office. This is most
often used by a subscriber who wishes to have a number that appears local in a
specific exchange or city. A tie line between two customers is a private circuit, and a
tie line between two Central Offices is most often called an interoffice trunk.
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27.The correct answer is “c.” The decision to raise the priority level of a customer prob-

28.

28,

lem or outage is known as "escalation.” The decision to escalate may be based in
part on interpretation of information on trouble tickets or other technical documents.
An alert is most often a signal indicating an incoming call, and is therefore unrelated

to raising the priority level of a customer problem or outage. The terms “Rush” and
“Conditional” are not used in this context.

The correct answer is “b.” Wires 1 and 2 are connected to connector J1 and also
connector J2, which is not shown on the drawing. The fact that connector J2 is not

shown on the drawing is indicated by the arrows pointing to J2 and the lack of a
symbol depicting J2.

The correct answer is “b.” The Ohmmeter reading of properly functioning ceramic
and mylar capacitors will indicate an open circuit. The Ohmmeter reading for both
power transformer primaries and loud speaker terminals will show very low resis-
tance, which does not indicate an open circuit.

Knowledge Area 6: Basic Computer Knowledge

30.

The correct answer is “c.” The question asks which operating system is PRIMARILY
used by today’s laptop computers. DOS is sometimes used, but it is an older operat-
ing system used only on rare occasions for older programs that were created before
the Windows Platform came out. UNIX is used in many engineering systems (and is
the base of the MAC OS10 system), but it is not the primary operating system for
today’s laptop computers. Excel is not an operating system at all, but is instead an
application used inside the operating system.
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