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Applications in Examples and Exercises

Chemical and Biological

Aqueous film-forming foam

Arsenic in drinking water
toenails, urine

Arthroscopic meniscal repair

Asbestos particles

Baked density of a carbon anode

Batteries

Benzene content

Biochemical oxygen demand

Biomedical device

Biomedical linear accelerator
failure

Blood cholesterol levels

Blood pressure

Body weight of guinea pigs

Bottle wall thickness

Breakdown time of an
insulating fluid

Ceramic substrate

Cholesterol of cells

CO in the air

Coating thickness

Color of a chemical product

Concentration of a chemical
process

Copper content of a plating bath

Copper plates

Detection device of CO

Disability status

Epitaxial process

Etching

Fabric-dying process

Fatty acid content of margarine

Fluorescent tube

Gene expression

Health care provider

Heart failure

Heart pacemakers

Hemoglobin level

Hexachlorobenzene

Infection in patients

Injection-molding

Kidney stone

Knee replacement device

Leg-strength training

Liquid dietary product

Liquid laundry detergent

Lung cancer

Mole conversion of naphthalene

Mylar material

Nisin extraction

Noise exposure and
hypertension

Octane number

Organic solids

Oxygenerated fuels vote

Pacemaker activation rate

Pain relief tablet

Paint

Exercises 5-18, 5-51, 5-97
Examples 5-5, 5-77, 6-50

Exercise 3-224

Exercise 3-134

Exercises 7-4, 7-42

Example 3-15, Exercises 3-15,
4-31,4-78, 5-19, 7-1

Exercise 4-34

Exercise 6-12

Exercises 4-49, 4-81, 4-107

Exercise 4-128

Exercise 5-38
Exercise 5-16
Exercise 4 -109
Exercise 4-53
Exercises 2-2, 3-207

Example 8-4

Exercise 3-223

Exercise 3-49

Examples 3-35, 5-27, 5-29, 5-55
Exercise 7-27

Exercises 2-41, 8-2

Exercises 8-7, 8-19, 8-35

Exercise 7-5

Exercise 4-129

Exercise 3-132

Example 7-1

Exercises 5-10, 5-21, 5-49, 7-3, 7-6

Exercises 7-15, 7-24

Exercises 4-50, 4-82, 4-114

Exercise 3-187

Exercises 2-8, 2-14, 2-24, 2-37

Exercise 3-136

Exercise 3-102

Exercise 5-98

Exercise 4-96

Exercise 5-96

Exercises 3-18, 3-19

Example 7-7, Exercises 3-39,
3-40, 3-47, 5-60, 5-61,
5-62, 5-64, 8-23, 8-25

Exercise 4-112

Exercises 8-3, 8-15, 8-31

Exercise 4-111

Exercise 5-84

Exercises 5-10, 5-12, 8-46

Exercise 4-66

Exercises 2-28, 2-52

Exercise 3-114

Exercise 6-24

Exercises 6-6, 6-10

Exercises 5-6, 5-8

Example 3-24

Exercise 4-77

Exercise 2-35

Exercise 5-92

Examples 5-1, 5-2, 7-11, 7-52,
7-54

Paper pulp

Paralytic polio vaccine

Petroleum imports

pH

Photoconductor film
absorption

Photoresist thickness

Plasma-sprayed

Propellant burning

Purity level of a steel alloy

Shampoo

Sodium and chloride in
surface streams
Solar intensity

Storage time of tomatoes

Stress-test of a hip joint
replacement part

Sugar concentration in clear
apple juice

Sugar content of the syrup in
canned peaches

Superconduction compound

Surgical procedures

Suspended solid concentration
of water

Therapeutic drug

Tissue assay for liver
manganese

Ultrafiltration membrane

Viscosity of fluids/rubber

Visual accommodation
Walker simulator
Weight

Weight and systolic blood
pressure

Weight of a human joint
replacement part

Yield of chemical process

Exercise 7-39
Exercise 5-87
Exercise 2-44
Exercises 2-50, 3-194
Exercises 5-23, 5-52

Exercise 3-175

Exercise 5-82

Examples 4-2, 4-3,4-4,4-5,4-6

Exercise 8-37

Exercises 4-19, 4-20, 4-21,
4-22,4-91, Example 6-11

Exercise 6-41

Exercises 2-7, 2-15, 2-25, 2-36,
3-77

Exercise 5-78

Exercise 3-93

Exercise 4-108
Exercise 4 -60

Exercise 5-102

Exercise 3-226

Exercises 2-1, 2-12, 2-18,
2-22, 3-206

Exercise 4-116

Exercise 4-110

Exercise 7-3

Exercises 2-39, 2-56, 3-181, 5-9,
5-11,7-47,7-61, 8-11, 8-21

Exercise 2-5

Exercise 5-99

Exercises 3-33, 3-198, 3 -208,
3-210

Exercise 2-49

Exercise 3-52
Examples 2-5, 5-4, 5-6,

Exercises 2-13, 2-19, 2-23,
4-33,7-28, 7-37, 8-51

Civil, Industrial, and Mechanical

Abrasive wear

Accuracy of Medicaid claims

Acetylene yield

Airbag inflators

Airplane system and aircraft
part

Automobiles

Banking

Bearings

Bottle filling

Breaking strength of
plastic/yarn

Burning rate of solid-fuel
propellants

Exercises 5-26, 5-28

Exercise 5-88

Example 6-9

Exercises 4-35, 4-39

Examples 2-8, 5-3,

Exercises 3-94, 3-97

Exercises 2-29, 3-83

Exercise 3-106

Example 3-14, Exercises 2-47,
3-59, 3-202, 3-220, 6-15,
6-19,6-27

Examples 4-10,4-11,4-90

Exercises 4-32, 5-2, 5-85, 5-86

Exercises 5-3, 5-7



Calcium in doped cement
Cement mixture
Chocolate bars

Coil spring

College graduates
Component quality
Compressive strength

Compressive strength and
intrinsic permability

Compressor Life

Cooling system

Copier

Cranked wing box structure

Crankshaft bearings

Cutting tool

CVD metal thickness

Cycles to failure for a yarn
product

Cycles to failure of aluminum
test coupons

Defects

Deposit ink

Depth of a keyway

Diameter of a drilled hole

Diameter of aluminum rods

Diameter of fuse pins

Diameter of holes

Diameter of plastic caps

Diameter of shaft

Diameter of steel rods

Dimension of machine parts

Disbursement rate

Distance between major
cracks in a highway

Door casing

Drag coefficients of airfoil

Drapery yarn

Duration of an inspection task

Earthquakes

Emergency help line call

Engine controllers

Engineering graduate study

Errors in a textbook

Fabric

Fast-food packaging

Fatigue crack growth

Fatigue crack propagation in
aircraft

Fatigue failure of a driveshaft

Fill volume

Flatness distortion
Flight simulator

Flow metering devices
Flow rate

Food supply

Football helmet

Free height of leaf springs
Fuel efficiency

Fuel rods

Galvanized steel

Gas mileage

Gauge measurement
Glass sheets

Example 5-7

Exercises 4-17, 4-18, 5-48

Exercise 3-116

Exercises 2-57, 3-95, 4-122

Exercise 4-120

Exercise 3-98

Example 2-4, Exercises 3-41,
3-141, 3-178, 3-182, 3-197,
4-37,4-40,4-97, 7-14,
7-32, 8-41

Exercises 6-5, 6-9

Exercise 3-188

Exercise 4-104

Exercise 3-195

Exercise 5-39

Examples 4-14, 4-15, 5-13
Exercises 7-11, 7-18, 7-19, 7-38
Exercise 8-9

Exercise 3-218

Exercises 2-11, 2-17, 2-21

Exercises 8-22, 8-24, 8-54, 8-55
Exercise 5-83

Exercise 8-52

Exercise 3-28

Exercises 8-1, 8-29
Exercise 8-45

Exercise 8-10

Exercise 3-143

Example 3-12

Exercises 5-17, 5-50
Exercises 3-70, 3-71, 3-205
Exercise 2-34

Exercise 3-123

Exercise 3-158

Exercise 2-31

Exercises 4-13, 4-14, 4-15, 4-16
Exercise 3-75

Exercises 3-108,4-113
Exercise 3-189

Examples 4-12, 4-13
Exercise 4-74

Exercises 3-192, 3-193
Exercises 5-15, 7-44, 7-49
Exercises 6-1, 6-7
Exercise 7-6

Exercise 2-6

Exercise 3-186

Example 3-44, Exercises 3-44,
3-45,3-174, 5-1, 5-4, 5-5

Exercise 7-48

Exercise 3-99

Exercises 4-101, 4-102

Exercise 5-68

Exercise 7-62

Exercise 4-76

Exercise 7-59

Exercises 2-48, 6-16, 6-20, 6-28

Exercise 4-54

Exercise 4-86

Example 6-10

Exercise 5-101

Exercise 3-209

Golf ball distance
Golf clubs
Handheld caliper
Hardness tester
Heating elements
Highways

Hole diameter
Ink cartridge
Intelligence score
Interocular lenses
1zod impact test
Jet efflux velocity
Kraft paper machine
Light bulbs
Light-rail system
Lightweight snap
Magnetic disk

Mechanical assembly

Melting points of alloys

Metal alloy

Metal disks

Metal part

Metal punching process

Metal rods in an automobile
suspension system

Mileage

Missile distance

Natural frequency of beams

Ocean wave height

Orifice diameters in shower
heads

O-rings

Packaging

Parallel parking

Plastic gears

Plastic tube

Post office

Post-mix beverage machine

Precision measuring
instruments

Pressure strength of glass
bottles

Process yield

Pull-off force

Rainfall

Raw pulp

Reaction time of a driver

Retained strength of asphalt

Roadway surface temperature
and pavement deflection

Rocket motor

Rockwell hardness-testing

Rollover accidents

Salt concentration and
roadway data

Seat belt usage

Sewage discharge temperature

Shear strength of spot welds

Shear strength of steel girders

Six-sigma process

Soft-drink beverage

Soldiers killed by horse kicks
Speed of light
Spindle saw

Example 2-6

Examples 4-7,4-8,4-9,4-16,4-17

Exercise 8-42

Exercise 5-76

Exercise 4-103

Exercise 3-109

Exercise 4-59

Exercises 3-14, 3-215

Exercise 5-95

Exercises 4-75, 5-12, 5-91

Exercises 4-48, 4-62, 4-80

Exercise 5-75

Exercise 6-40

Exercise 3-100

Exercise 4-69

Exercise 2-33

Examples 3-2, 3-3, 3-157, 3-221,
3-222

Exercises 3-201, 3-225

Exercises 5-24, 5-25, 5-54

Exercise 8-8

Exercise 3-73

Exercises 8-6, 8-20, 8-34,

Exercise 3-96

Exercises 4-52, 4-84

Exercises 2-43, 4-130, 5-94
Example 7-5

Exercise 4-56

Exercise 3-61

Exercise 5-104

Examples 2-1, 2-2, 2-3, 3-43,
Exercise 2-27

Exercises 2-46, 3-24

Example 5-9, Exercises 5-34, 5-35
Exercises 5-22, 5-53

Exercises 3-26, 4-127

Exercise 3-105

Exercise 4-55

Exercise 4-115

Exercises 3-69, 3-204

Examples 7-4, 7-10, 7-29
Exercise 2-40

Exercise 4-57

Exercise 7-43

Exercise 3-46

Exercise 5-103

Exercise 6-3

Exercise 6-43

Exercise 5-100

Exercises 4-67, 5-63, 5-65

Examples 6-1, 6-2, 6-3, 6-4,
6-5, 6-6

Exercises 5-89, 5-90

Exercises 2-32, 3-78

Exercises 2-10, 2-16, 2-20

Examples 5-8, 5-32, 5-33

Exercise 3-203

Exercises 7-12, 7-13, 7-20, 7-21,
7-30

Exercise 3-117

Exercise 4-131

Exercise 5-15



Standardized test

Steam usage and temperature

Steel alloys

Stress and deflection

Surface finish

Surface finish of metal parts

Surface flaws in a large coil

Surface flaws in plastic roll

Surface roughness

Surface roughness of a
waterjet cutter

Surveillance camera

Suspension helmets

Synthetic fiber tensile strength

Temperature

Temperature and turbidity

Tensile strength

Tensile strength of aircraft

Tensile strength of paper

Tensile strength of silicone
rubber

Tensile strength of synthetic
fiber

Test strip

Testing instrument

Thermal inertia properties

Thermocouple

Thrust of a jet turbine engine

Time arrival

Time for an automated system

Time to complete a manual task

Tire life and wear

Titanium in an alloy

Toll roads

Tool width

Transportation

Vane opening

Wafers oxide thickness

Waiting time

Wire

Wire bond pull strength

Wiring errors

Yield

Yield strength of circular tubes

Exercise 4-119
Exercises 6-2, 6-8
Exercises 5-41, 5-43
Exercise 6-11

Example 5-11

Exercises 6-31, 7-2, 7-41
Exercise 3-88

Exercise 3-110

Example 7-2

Exercises 7-53, 7-55

Exercise 3-219

Exercise 4-68

Exercise 3-177

Exercises 2-30, 3-25, 5-70
Exercise 6-4

Example 5-14

Exercises 5-40, 5-42
Exercise 3-42

Exercise 5-71

Exercise 5-69

Exercise 3-211

Exercise 3-111

Exercise 4-46

Exercises 4-36, 4-38
Exercises 6-38, 6-39, 6-47, 6-48
Exercise 3-32

Exercise 3-200

Exercise 3-176

Exercises 4-47, 4-61, 4-79, 5-36
Exercise 4-63

Exercise 4-121

Exercise 3-43

Exercise 4-88

Example 8-1

Exercise 2-3

Exercises 3-74, 3-179
Examples 3-27, 3-28
Examples 6-7, 6-8
Exercise 4-118

Exercises 3-144, 7-58, 7-60
Exercise 2-4

Electrical, Computers, and Communication

Networks

Base current of a bipolar
transistor
Bit errors

Breakdown voltage of diodes
Cell phone service
Circuit boards
Circuit operation
Communication channel
Computer bulletin board
Computer cables
Computer processor
Computer server
Conductive coating
Conductivity of cathode

ray tubes
Contamination on optical disks

Exercise 7-7

Examples 3-18, 3-19, 3-20, 3-22,
3-25, 3-26, 3-31, 3-112

Exercises 4-51, 4-83

Exercises 3-17, 3-85

Exercise 7-50

Exercises 3-149, 3-150

Exercises 2-58, 4-123

Exercise 3-190

Exercise 3-29

Exercise 3-60

Exercise 3-115

Exercise 3-30

Exercise 5-72

Example 3-29

Contamination particle size

Cover cases for a personal
computer

Current in a wire

DC output

Debris detection

Defective integrated circuits

Deflection temperature

Design languages in
programming

Device HFE in semiconductor

Diameter of a dot by printer

Disk drive assembly

Disk space

Electric power consumption/
usage

Electrical current

Electronic calculators

Electronic components

High-speed Internet
connection

Integrated circuit

Keyboard life

Leaking current

Microprocessor temperature

Network log-ons

Operating system for a
personal computer

Optical correlator

Optical drive

Output voltage

Polysilicon on a wafer

Power in a circuit

Printed circuit boards

Resistance

Semiconductor
Semiconductor devices
Semiconductor HFE
Semiconductor laser

Semiconductor laser life

Semiconductor manufacturing

Semiconductor wafer
contamination

Server response time

Solder joints

Spam emails

Surface chargc on a silicon
wafer

Switchboard

Telecommunications

Telephone calls

Time between arrival of
electronic messages

Time between calls

Time to failure of software

Time to failure of an
electrical component

Voice network

Voltage of noise

Wafers measurement

X-ray inspection of integrated
circuits

Exercise 3-27
Exercises 8-47, 8-48

Examples 3-1, 3-4, 3-5, 3-6,
3-9,3-10

Exercise 6-36

Exercise 3-122

Exercises 4-72, 4-73

Exercise 5-20

Exercise 5-37

Exercise 2-45

Exercise 3-51

Exercise 3-199

Exercise 5-105

Exercises 6-17, 6-21, 6-29, 6-32

Example 8-3
Exercises 4-70, 4-117
Exercise 3-130
Exercise 4-71

Exercises 3-92, 7-51
Exercise 3-214
Exercises 5-79, 5-80
Exercise 3-212
Example 3-30
Exercise 4-98

Exercise 6-23

Example 3-34

Exercises 4-23, 4-24, 4-25, 8-38

Exercise 3-72

Example 3-41, Exercise 3-165

Example 4-18, Exercises 5-56,
5-57,8-5

Example 3-45, Exercises 2-51,
3-42, 5-81

Exercise 6-22

Exercises 4-99, 4-100

Exercises 6-18, 6 -30

Example 3-13, Exercises 3-50,
3-56

Exercise 3-15

Exercises 3-131, 7-16, 7-17, 7-40

Example 3-17

~u

Exercise 2-38

Exercise 8-26

Exercise 3-135

Exercise 7-8

Exercise 4-87
Exercise 3-113
Exercise 3-107
Exercises 3-125, 3-191

Exercises 3-121, 3-126
Exercise 3-48
Exercises 3-23, 3-76, 3-124

Example 3-16
Example 3-11
Exercise 8-36
Exercise 6-49



The first person to invent
a car that runs on water...

... may be sitting right in your classroom! Every
one of your students has the potential to make a
difference. And realizing that potential starts
right here, in your course.

When students succeed in your course—when
they stay on-task and make the breakthrough
that turns confusion into confidence—they are
empowered to realize the possibilities for
greatness that lie within each of them. We know your goal is to create
an environment where students reach their full potential and experience
the exhilaration of academic success that will last them a lifetime.
WileyPLUS can help you reach that goal.

WileyPLUS is an online suite of resources—including
the complete text—that will help your students:

* come to class better prepared for your lectures

+ get immediate feedback and context-sensitive help on assignments
and quizzes

* track their progress throughout the course

“l just wanted to say how much this program helped me
in studying... | was able to actually see my mistakes and
correct them. ... | really think that other students should
have the chance to use WileyPLUS.”

Ashlee Krisko, Oakland University

www.wiley.com/college/wileyplus

800/ of students surveyed said it improved
(o

their understanding of the material.®



TO THE INSTRUCTOR
WileyPLUS is built around the activities you perform

WileyPLUS: Help | Contact us | Logout

Prepare & Present Dainc: 7. Aol SEEEAREIIRANE ot Shiinaies, 4/a PLUS ™

Student View

| Demo Master Course

Create OUtStandlng C|ass Home Course Admin Class Section Info Read. Study & Practice Assignment Gradebook

Resources | Prasentations

presentations using a wealth of < : —silllis 5 ]

L TM Resources |
resources) SUCh as PowerP0|nt Wiley makes Instructor and Student Resources available in your course. Use the Find |
) . . Resources filters to select the Resources that you would like to view. Use Add New Add New Re |
Slides, |mage ga”erles, interactive ::::;::smmp'a:da::ur;z;el:‘r:k:;né documents to the course, Find out more about |
simulations, and more. Plus you )
can easily upload any materials you #iid Rusources ) http://demo.viley.ru:30010 - 3-9. Poisson Distribution (Reading cor
While selecting, hold down SHIFT to select ¢
have created into your course, and
All Chap ~ B~ ~ ~ T
; 5 Ehape.3 O e 4 5-9 POISSON DISTRIBUTION
combine them with the resources d
v

We introduce the Poisson distribution with an example

Wiley provides you with.

Show per page: 100 v

Example 3-30

+ = sort by column 13
—_ S Consider the transmission of # bits over a digital comnmunication channel. Let
Associa) the random variable X equal the number of bits in error. When the

| Resource Name ~

with CH
Chapte probability that a bit is in error is constant and the transmissions are
3-1. Discrete Random Variables \é'a;';:gl independent. X has a binomial distribution Let p denote the probability that
Chapte a bit is m error. Let & = pn. Then, E(x) =pn= A and
3-2, Probability Distributions and 7P} o A TALE X
erobabiiey Mass Function Bt P =0=()pra-p"*=(1)3) (1-3)
3-3. Cumulative Distribution CRATS . , g =a
Funchone {\;asr‘lutl Now, suppose that the number of bits transmitted increases and the
Clha:teu probability of an esror decreases exactly enough that p» remains equal to a v

Micrrata Dandam \ariahia

3-4. Mean and Vanan f variabid < > J

Demo: v, Avpiied Statistics and Probability for Engineers, 4/¢ Create Assignments

Demo Master Course Student View % . "
Home ' Course Admin Class Section Info ~ Prepare & Present  Read, Study & Practice Gradebook Automate the assigning and grading
- — e of homework or quizzes by using
Assignments .
e o T‘"’"'“‘""’;Zfié"lﬂi"“" i ol - g Y H the provided question banks, or by
Assignment Help. < ik = — ar

writing your own. Student results
Wi seiechng, hold down SHIFT . will be automatically graded and
| nCiess Sections ~ recorded in your gradebook.

¥ Cem Chapter 3 Default 2| Chapter 3, Section 3.1, Question 3.1.5

Sz e S WileyPLUS also links homework

A batch of 590 machined parts contains 10 that do not conform to customer

Show per page: | 10~ ire P re selected suc ly, without r i
e LI Bl 1 s | e rert s oseniely RO paphcoat il s, problems to relevant sections of
selected. Determine the range (possible values) of the random variable. ¥ ‘ 5
 {0,1,2,...,550) the online text, hints, or solutions—

* = sort by column ?_3

(12,591} context-sensitive help where

7isliqn|:v;ent Name
{0,1,2,...,580}

Associal

y - == Chapter
Chapter 3 Default 3
Assignment

Chapter 3-Review 3

Q

& "
o oiteo s students need it most!
2

{1,2,...10}

License Agreement | Privacy P

Change valyes

*Based on a spring 2005 survey of 972 student users of WileyPLUS



in your class each day. With WileyPLUS you can:

Track Student Progress
Keep track of your students' progress
via an instructor's gradebook, which
allows you to analyze individual and
overall class results. This gives you an
accurate and realistic assessment of
your students’ progress and level of
understanding.

Now Available with
WebCT and Blackboard!

Now you can seamlessly integrate
all of the rich content and
resources available with
WileyPLUS with the power and
convenience of your WebCT or
BlackBoard course. You and

your students get the best of
both worlds with single sign-on,
an integrated gradebook, list of
assignments and roster; and more.
If your campus is using another
course management system,
contact your local Wiley
Representative.

Fle Edt Vew Favortes Took Help

O - O [l @G Lo ereens @ 34

wiey

address (@]

tutnsll & Johnson Physics, Sixth

urse Admin  Clas!

[
Gradebook
Review the progress of your students here. You may also export grade data for use in other programs. Click on a student's
[iafs to see deta Is of his or her performance in the class. For more ut
eb

Student View

fr
| ’ Flnd Student(s)
§‘ j_Shrr;Ta})"“qu _Cla‘_ssv;svséhoﬁv_ 3]

‘1 Show per page: 1Uv E

Leave blank for ‘All Students' or enter First Name, Last Name or E-mail
Address.

[ Priiter version

[ €xport Grades |

| 80 nudan«u) with profiles, 7 student(s) subscribed.

!

Data snapshot made on 08,24.2005 st 12:50 PM

xP!GQl 1 :]ofam v-sunbymlnmnﬂ
| ["Student Name- “Class Section Name » Total Score Total Progress
‘ »: (Graded) (Ungraded)
| |1 abrams, Jonathan Jonathan Abrams Class 0/20 0%
“ 2. BALLEY, Scott Scott Charles eGrade Plus class 0/79 0%
3. BALLMENT, Brendan Scott Charles eGrade Plus class 0/79 0%
4. Bartleson, Anita Great Plains District eGrade Plus Course 0/41 0%
| | 5. BICHENO, Naomi Scott Charles eGrade Plus class 0/79 0%
| | 6. BLAIKLOCK, Matthew Scott Charles eGrade Plus class 0/79 0%
7. BROADHURST, “Glean Scott Charles eGrade Plus class 0/79 0%
8. CAMPRELL, "Amelia Scatt Charles eGrade Plus class a/79 0%
9. CASS, "David Scott Charles eGrade Plus class 0/79 0%
| | 10. cHou, "Jessica Scott Charles eGrade Plus class 0/79 0%

“l studied more for this class than | would have without

WileyPLUS.”

Melissa Lawler, Western Washington Univ.

ﬁWebCT
Bb

Blackboar

6%

For more information on what WileyPLUS can do to help

your students reach their potential, please visit
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Preface

INTENDED AUDIENCE P

Engineers play a significant role in the modetn world. They are responsible for the design and
development of most of the products that our society uses, as well as the manufacturing
processes that make these products. Engineers are also involved in many aspects of the man-
agement of both industrial enterprises and business and service organizations. Fundamental
training in engineering develops skills, in problem formulation, analysis, and solution that are
valuable in a wide range of settings.

Solving many types of engineering problems requires an appreciation of variability and
some understanding of how to use both descriptive and analytical tools in dealing with variabil-
ity. Statistics is the branch of applied mathematics that is concerned with variability and its
impact on decision making. This is an introductory textbook for a first course in engineering
statistics. Although many of the topics we present are fundamental to the use of statistics in other
disciplines, we have elected to focus on meeting the needs of engineering students by allowing
them to concentrate on the applications of statistics to their disciplines. Consequently, our ex-
amples and exercises are engineering based, and in almost all cases, we have used a real problem
setting or the data either from a published source or from our own consulting experience.

Engineers in all disciplines should take at least one course in statistics. Indeed, the
Accreditation Board on Engineering and Technology is requiring that engineers learn about
statistics and how to use statistical methodology effectively as part of their formal undergrad-
uate training. Because of other program requirements, most engineering students will take
only one statistics course. This book has been designed to serve as a text for the one-term sta-
tistics course for all engineering students.

The Fourth edition has been extensively revised and includes some new examples and
many new problems. In this revision we have focused on rewriting topics that our own teach-
ing experience or feedback from others indicated that students found difficult.

ORGANIZATION OF THE BOOK

xii

The book is based on a more comprehensive text (Montgomery, D. C., and Runger, G. C.,
Applied Statistics and Probability for Engineers, Fourth Edition, Hoboken, NJ: John Wiley &
Sons, 2006) that has been used by instructors in a one- or two-semester course. We have taken
the key topics for a one-semester course from that book as the basis of this text. As a result of
this condensation and revision, this book has a modest mathematical level. Engineering
students who have completed one semester of calculus should have no difficulty reading
nearly all of the text. Our intent is to give the student an understanding of statistical method-
ology and how it may be applied in the solution of engineering problems, rather than the math-
ematical theory of statistics. Margin notes help to guide the student in this interpretation and
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understanding. Throughout the book, we provide guidance on how statistical methodology is
a key part of the problem-solving process.

Chapter I introduces the role of statistics and probability in engineering problem solving.
Statistical thinking and the associated methods are illustrated and contrasted with other engi-
neering modeling approaches within the context of the engineering problem-solving method.
Highlights of the value of statistical methodologies are discussed using simple examples.
Simple summary statistics are introduced.

Chapter 2 illustrates the useful information provided by simple summary and graphical
displays. Computer procedures for analyzing large data sets are given. Data analysis methods
such as histograms, stem-and-leaf plots, and frequency distributions are illustrated. Using these
displays to obtain insight into the behavior of the data or underlying system is emphasized.

Chapter 3 introduces the concepts of a random variable and the probability distribution
that describes the behavior of that random variable. We introduce a simple 3-step procedure
for structuring a solution to probability problems. We concentrate on the normal distribution,
because of its fundamental role in the statistical tools that are frequently applied in engineer-
ing. We have tried to avoid using sophisticated mathematics and the event-sample space
orientation traditionally used to present this material to engineering students. An in-depth
understanding of probability is not necessary to understand how to use statistics for effective
engineering problem solving. Other topics in this chapter include expected values, variances,
probability plotting, and the central limit theorem.

Chapters 4 and 5 present the basic tools of statistical inference: point estimation, confi-
dence intervals, and hypothesis testing. Techniques for a single sample are in Chapter 4, and
two-sample inference techniques are in Chapter 5. Our presentation is distinctly applications
oriented and stresses the simple comparative-experiment nature of these procedures. We want
engineering students to become interested in how these methods can be used to solve real-
world problems and to learn some aspects of the concepts behind them so that they can see
how to apply them in other settings. We give a logical, heuristic development of the tech-
niques, rather than a mathematically rigorous one. In this edition, we have focused more
extensively on the P-value approach to hypothesis testing because it is relatively easy to un-
derstand and is consistent with how modern computer software presents the concepts.

Empirical model building is introduced in Chapter 6. Both simple and multiple linear re-
gression models are presented, and the use of these models as approximations to mechanistic
models is discussed. We show the student how to find the least squares estimates of the re-
gression coefficients, perform the standard statistical tests and confidence intervals, and use
the model residuals for assessing model adequacy. Throughout the chapter, we emphasize the
use of the computer for regression model fitting and analysis.

Chapter 7 formally introduces the design of engineering experiments, although much of
Chapters 4 and 5 was the foundation for this topic. We emphasize the factorial design and, in
particular, the case in which all of the experimental factors are at two levels. Our practical ex-
perience indicates that if engineers know how to set up a factorial experiment with all factors
at two levels, conduct the experiment properly, and correctly analyze the resulting data, they
can successfully attack most of the engineering experiments that they will encounter in the
real world. Consequently, we have written this chapter to accomplish these objectives. We also
introduce fractional factorial designs and response surface methods.

Statistical quality control is introduced in Chapter 8. The important topic of Shewhart
control charts is emphasized. The X and R charts are presented, along with some simple control
charting techniques for individuals and attribute data. We also discuss some aspects of estimating
the capability of a process.

The students should be encouraged to work problems to master the subject matter. The book
contains an ample number of problems of different levels of difficulty. The end-of-section exercises



