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Preface

Students who are planning a career within the allied health field are required to gain exposure
to the many ways in which chemistry is intrinsic to and influences life. This textbook is written
for students who have an interest in nursing, nutrition, environmental science, food science, and
a wide variety of other health-related professions. The content of this book is designed for an
introductory chemistry course with no chemistry prerequisite, and is suitable for either a one- or
two-semester course. This text relates the principal concepts of general, organic, and biologi-
cal chemistry to the world around us, and in this way illustrates how chemistry explains many
aspects of daily life.

The learning style of today’s students relies heavily on visual imagery. In this text, new con-
cepts are introduced one at a time, keeping the basic themes in focus, and breaking down complex
problems into manageable chunks of information. Relevant, interesting applications are provided
for all basic chemical concepts. Diagrams and figures are annotated to help teach concepts and
reinforce the major themes of chemistry, while molecular art illustrates and explains common
everyday phenomena. Students learn step-by-step problem solving throughout the chapter within
sample problems and How To boxes. Students are given enough detail to understand basic con-
cepts, such as how oral contraceptives prevent pregnancy and how a catalytic converter removes
pollutants from automobile exhaust.

Teaching chemistry for over 20 years at both a private liberal arts college and a large state
university has given me a unique perspective with which to write this text. I have found that
students arrive with vastly different levels of preparation and widely different expectations for
their college experience. As an instructor and now an author I have tried to channel my love and
knowledge of chemistry into a form that allows this spectrum of students to understand chemi-
cal science more clearly, and then see everyday phenomena in a new light. My interactions with
thousands of students in my long teaching career have profoundly affected the way I teach and
write about chemistry. My hope is that this text and its Learning System will help students better
understand and appreciate the world of chemistry. Please feel free to email me with any com-
ments or questions at jgsmith@hawaii.edu.

The Construction of a Learning System

Writing a textbook and its supporting learning tools is a multifaceted endeavor. McGraw-Hill’s
360° Development Process is an ongoing, market-oriented approach to building accurate and
innovative Learning Systems. It is dedicated to continual large scale and incremental improve-
ment, driven by multiple customer feedback loops and checkpoints. This is initiated during the
early planning stages of new products and intensifies during the development and production
stages, and then begins again upon publication, in anticipation of the next version of each print
and digital product. This process is designed to provide a broad; comprehensive spectrum of
feedback for refinement and innovation of learning tools for both student and instructor. The
360° Development Process includes market research, content reviews, faculty and student focus
groups, course- and product-specific symposia, accuracy checks, and art reviews, all guided by
carefully selected Content Advisors.

xi
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The Learning System Used in Principles of General,

Organic, & Biologica

Writing Style

A succinct writing style weaves together key points

of general, organic, and biological chemistry, along
with attention-grabbing applications to consumer,
environmental, and health-related fields. Concepts and
topics are broken into small chunks of information that

are more easily learned.

Chemistry

Apple juice has a pH of about 4, so it Is
an acidic solution,

8.5 The pH Scale 237

Solution

The value of ['OH] in a 0.01 M NaOH solution is 0.01 M = 1 x 10 M
Ku

[TOH]

1% 1072 M
concentration of HyO

[H:0%]

concentration of “OH

Calculate the value of [H30"] and [OH] in each solution; (a) 0,001 M NaOH; (b) 0.001 M HC,
() 1.5 M HCI: (d) 0.30 M NaOH

8.5 The pH Scale
Knowing the hydronium ion concentration is necessary in many different instances. The blood
must have an H,0* concentration in a very narrow range for an individual's good health. Plants
thrive in soil that is not too acidic or too basic. The HyO* concentration in a swimming pool must
be measured and adjusted to keep the water clean and free from bacteria and algac

Since values for the hydronium ion concentration are very small, with negative powers of ten, the
pH scale is used to more conveniently report [Hy0"]. The pH of a solution is a number generally
between 0 and 14, defined in terms of the logarithm (log) of the HO* concentration,

PH = —log [H;0"] |

A logarithm is an exponent of a power of ten.
The log is the exponent.

fog(10%) = & log(10 ') 0 109(0.001) = kog(10°%)

The log is the exponent, Convert to sclantiic notation,

In calculating pH, first consider an HyO" concentration that has a coefficient of one when the
number is written in scientific notation. For example, the value of [H,0"] in apple juice is about
1% 107, or 10~ written without the coefficient. The pH of this solution is calculated as follows:

oM

-log [H;0'] = =log(107)
=) =4
pH of apple juice
Since pH is defined as the negarive logarithm of [Hy0*] and these concentrations have negative

exponents (107), pH values are positive numbers.

Whether a solution is acidic, neutral, or basic can now be defined in terms of its pH.
107

107

107

PH < 7 ——= [H;0'] > 1
PH = 7 — [H;0") = 1 x
PH > 7 —= [Hy0%] < 1 %

* Acidic solution:

* Neutral solution:

« Basic solution:
Note the relationship between [Hy0"] and pH.

* The lower the pH, the higher the concentration of HyO".

a pH meter as shown in Figure §.6. Approximate
colors depending

The pH of a solution can be measured usin
pH values are determined using pH paper or indicators that turn diffes
on the pH of the solution. The pH of various substances is shown in Figure 8.7

Chapter Goals, Tied to End-of-Chapter Key Concepts

Chapter Goals at the beginning of each chapter identify what students will
learn, and are tied numerically to the end-of-chapter Key Concepts, which
serve as bulleted summaries of the most important concepts for study.

Nuclear Chemistry

CHAPTER OUTLINE

94 Introduction

9.2 Nuclear Reactions

9.3 Half-Life

9.4 Detecting and Measuring Radioactivity

9.5 FOCUS ON HEALTH & MEDICINE: Medical Uses of
Radioisotopes

9.6 Nuclear Fission and Nuclear Fusion

9.7 FOCUS ON HEALTH & MEDICINE: Medical Imaging
Without Radioactivity

CHAPTER GOALS

In this chapter you will learn how to:

@ Describe the different types of radiation emitted by a
radioactive nucleus

@ Write equations for nuclear reactions

© Define half-life

@ Recognize the units used for measuring radioactivity

© Give examples of common radioisotopes used in medical
diagnosis and treatment

@ Describe the general features of nuclear fission and nuclear
fusion

@ Describe the features of medical imaging techniques that do
not use radicactivity

@ Describe the different types of radiation emitted by a
radioactive nucleus. (9.1)

« Aradioactive nucleus can emit a particles, § particles,
positrons, or + rays.

« An« particie is a high-energy nucleus that contains two
protons and two neutrons.

+ A particle is a high-energy electron

+ A positron is an antiparticie of a § particie. A positron has a +1
charge and negligible mass.

« A+ ray is high-energy radiation with no mass or charge.

@ How are equations for nuclear reactions written? (9.2)

+ Inan equation for a nuciear reaction, the sum of the mass
numbers (A) must be equal on both sides of the equation. The
sum of the atomic numbers (Z) must be equal on both sides of
the equation as well

© What is the half-life of a radioactive isotope? (9.3)

« The half-iife (t, ;) is the time it takes for one-half of a
radicactive sample to decay. Knowing the half-fife and the
amount of a radioactive substance, one can calculate how
much sample remains after a period of time.

@ What units are used to measure radioactivity? (9.4)

» Radiation in @ sample is measured by the number of
disintegrations per second, most often using the curie (Ci);

1 Ci =37 x 10" disintegrations/s. The becquerel (Bq) is also
used; 1 Bq = 1 disintegration/s; 1 Ci = 3.7 x 10'° Bq,

« The exposure of a substance to radioactivity is measured
with the rad (radiation absorbed dose) or the rem (radiation
equivalent for man).

Understanding Key Concepts

© Give examples of common radioisotopes used in medicine.
.5)

+ lodine-131 is used to diagnose and treat thyroid disease.
« Technetium-99m is used to evaluate the functioning of the
gall bladder and bile ducts, and in bone scans to evaluate the
spread of cancer.
* Red blood cells tagged with technetium-99m are used to find
the site of a gastrointestinal bleed
Thallium-201 is used to diagnose coronary artery disease.
Cabalt-80 Is used as an external source of radiation for cancer
treatment
lodine-125 and iridium-192 are used in intemal radiation
treatment of pr and breast Gancer,
Carbon-11, oxygen-15, nitrogen-13, and fluorine-18 are used
in positron emission tomography.

@ What are nuclear fission and nuclear fusion? (9.6)
* Nuclear fission s the splitting apart of a heavy nucleus into
fighter nuclel and neutrons.
« Nuclear fusion is the joining together of two light nuclei to form
a larger nucleus
* Both nuclear fission and nuclear fusion release a great deal
of energy. Nuclear fission is used in nuclear power plants to
generate electricity. Nuclear fusion occurs in stars.
@ Wnat medical imaging techniques do not use radioactivity?
©7
* X-rays and CT scans both use X-rays, a high-energy form of
electromagnetic radiation.
* MRIs use low-energy raclio waves to image soft tissue.




Macro-to-Micro lllustrations

Visualizing molecular-level representations of
macroscopic phenomena is critical to the understanding
of any chemistry course. Many illustrations in this text
include photos or drawings of everyday objects, paired
with their molecular representation, to help students
visualize and understand the chemistry behind ordinary
things. Many illustrations of the human body include
magnifications for specific anatomic regions, as well

as representations at the microscopic level, for today’s
visual learners.

Applications

Relevant, interesting applications of chemistry to
everyday life are included for all basic chemical
concepts. These are interspersed in margin-placed Health
Notes, Consumer Notes, and Environmental Notes, as
well as sections entitled “Focus on Health & Medicine,”
“Focus on the Environment,” and “Focus on the Human
Body.”

PROBLEM 8.9
Label the stronge|
a. HyS0, or Hyl
PROBLEM 8.1
If lactic acid (C4Hg
PROBLEM 8.1
(a) Draw the conijul

| Lactic acid accurnulates in tissues during
! vigorous exercise, making muscles feel

| tired and sore. The formation of lactic
acid is discussed in greater detail in
Section 18.5.

8.4 Diss

In Section 8.2 w
Lowry base. As

182

Chapter 6 Gases

Figure 6.6  Focus on the Human Body: The Lungs

average lung
capacity—4-6 L

+ Humans have two lungs that contain

a vast system of air passages,
allowing gases to be exchanged
betwsen the atmosphere and with
the bloodstream. The lungs contain

— average tidal about 1,500 miles of airways that
volume—0.5 L have a total surface area about the
size of a tennis court.
fight lung
with its left lung * Lungs ara in a sense ‘overbuit” in
three lobes with ts that thelr total air volume is large
two lobes compared to the tidal volume, the
amount of air taken in or expelied
Aow | with each breath. This large reserve
explains why people can smoke for
years without noticing any significant
‘Ghange in normal breathing.
pulmonary

artery « In individuals with asthma, small
airways are constricted an
inflamed, making i diffcult o breathe.

pulmonary vein—#5“—
alveolus

section of-
alveoli
cut open

Blood in pulmonary arteries gives
up waste CO, 10 the lungs o that
it can be expelled to the alr

Blood in pulmonary veins picks up

0, in the lungs so that ftcanbe |

pumped by the heart o the body.

‘The ideal gas law can be used to find any value—P, V. n, or T—as long as three of the quantities are
known. Solving a problem using the ideal gas law is shown in the stepwise How To procedure and
in Sample Problem 6.8. Although the ideal gas law gives exact answers only for a perfectly
gas, it gives a good approximation for most real gases, such as the oxygen and carbon dioxide in
breathing, as well (Figure 6.6).

deal

How To Carry Out Calculations with the Ideal Gas Law

Example How many moles of gas are contained in a typical human breath that takes in 0.50 L of air at 1.0 atm pressure and 37 °C?
Step [1] Identify the known quantities and the desired quantity.
P=10atm
V=050L
T=37"C n=?mol
Kknown quantities desired quantity

270 Chapter9 Nuclear Chemistry

the dose of radiation is less than 25 rem. A single dose of 25-100 rem causes a temporary decrease
in white blood cell count. The symptoms of radiation sickness—nausea, vomiting, fatigue, and
prolanged decrease in white blood cell count—are visible at a dose of more than 100 rem.

Death results at still higher doses of radiation. The LDgg—the lethal dose that kills 50% of a
population—is 500 rem in humans, and exposure to 600 rem of radiation is fatal for an entire
population

The unit millirem (1 rem = 1,000 mrem) is often used to measure the amount of radiation absorbed.
(a) The average yearly dose of radiation from radon gas is 200 mrem. How many rem does this
correspond to? (b) If a thyroid scan exposes a patient to 0.014 rem of radiation, how many mrem
does this correspond to? (c) Which represents the larger dose?

9.5 FOCUS ON HEALTH & MEDICINE ur
Medical Uses of Radioisotopes

Radioactive isotopes are used for both diagnostic and therapetie procedures in medicine. In a

diagnostic test to measure the function of an organ or to locate a tumor, low doses of radioactivity

are generally given. When the purpose of using radiation is therapeutic, such as 1o kill diseased

cells or cancerous tissue, a much higher dose of radiation is required.

9.5A Radioisotopes Used in Diagno

Radioisotopes are routinely used to determine if an organ is functioning properly or o detect the
presence of a tumor. The isotope is ingested or injected and the radiation it emits can be used to
produce a scan. Sometimes the isotope is an atom or ion that is not part of a larger molecule. Exam-
ples include iodine-131, which is administered as the salt sodium iodide (Na'*'I), and xenon-133
which is a gas containing radioactive xenon atoms. At other times the radioactive atom is bonded to
a larger molecule that targets a specific organ. An organ that has increased or decreased uptake of
the radicactive element can indicate disease, the presence of a tumor, or other conditions

A HIDA scan 'y acid scan) uses a techs 99m-labeled molecule
10 evaluate the functioning of the gall bladder and bile ducts (Figure 9.4). After injection, the

i Figure 9.4  HIDA Scan Using Technetium-99m
3

a. Schematic showing the location of the liver, gall bladder, and bile ducts
b. A scan using technetium-99m showing bright areas for the liver, gall bladder, and bile ducts, indicating normal function




Problem Solving

Stepwise practice problems lead students through the thought
process tied to successful problem solving by employing Analysis
and Solution steps. Sample Problems are categorized sequentially
by topic to match chapter organization, and are often paired with
practice problems to allow students to apply what they have just
learned. Students can immediately verify their answers to the
follow-up problems in the answers at the end of each chapter.

5. Introduction to Chemical Reactions 3

SAMPLE PROBLEM 5.2
Label the reactants and products, and Indicate how many atoms of each type of element are present
‘on each side of the equation.

CaHO) + 30,(9)

+ 200;(g) + 3 H;0(g)

Analysis

Reactants are on the left side of the arrow and products are on the right side in a chemical equation.
When a formula contains a subscript, multiply its coefficient by the subscript to give the total number
of atoms of a given type in the formula.

Solution

In this equation, the reactants are C;HeO and Oy, while the products ans CO; and H0. If no
cosfficient is written, It s assumed to be *1.” To determine the number of each type of atom when a
formula has both a coefficient and a subscript, multiply the coefficient by the subscript.

1C4HgO = 2C's + 6H's + 10

22 Chapter1 Matter and Measurement

How many liters does this pint of blood
contain?

Sample Problem 1.9 illustrates how to solve a problem ‘with two conversion factors.

SAMPLE PROBLEM 1.9 _
An individual donated 1.0 pint of blood at the local blood bank. How many fiters of blood does this
correspond to?

Analysis and Solution

{1] Identity the original quantity and the desired quantity.
1.0pt L
original quantity desired quantity
[2) Write out the conversion factors.
» We have no conversion factor that relates pints to liters directly. We do, however, know
conversions for pints ta Quarts, and quarts to iters.

pint-quart conversion «quart-liter conversion
2p 1at 106t 1L
L 2% e | —
Ta 2pt e To6qt
1 y

~ Choosa tha conversion factors with the unwanted
units—pt and qt—in the denominator.
(3] Solve the problem.

« To set up the problem so that unwanted units Gancel, amange each term 50 that the units in
the numerator of one term cancel the units of the denominator of the adjacent term. In this
problem we need to cancel both pints and quarts to get lters.

« The single desired unit, liters, must be in the numerator of one term.

Litars do not cancel.

1L

5.5 OV LS Y
TR

10pr x
Pints cancel.” 'Quarts cancel.”

(4] Gheck.
« Since there are two pints in a quart and a quart is about the same size as a liter, one pint
should be about half a liter. The answer, 0.47, is just about 0.5.
» Write the answer with two significant figures since one term, 1.0 pt, has two significant
figures..
PROBLEM 1,24
Carry out each of the following canversions.
a 6250fttokm b 3cupstol  c. 45fitoom

-

1.8 FOCUS ON HEALTH & MEDICINE e
Problem Solving Using Clinical Conversion Factors

30, =603 Muitiply the coefficient 3 by the subscript 2.

2C0, =2C5+40% Multiply the coefficient 2 by sach subscript:
2%1C=2C82x205=405

3H0 =6HS+30s Multiply the coefficient 3 by each subsaript;

3x2Hs=6HS3x10=30%
Add up the atoms on each side to datermine the total number for each type of element.

CHOU + 3049 — 200{g) + 3HOM@)

Atoms in the reactants: Atoms in the products:
+2Cs 6Hs 70' +2Cs 6Hs 70s
Label the reactants and products, and indicate how many atoms of each type of element are present
‘on each side of the following equations.
a. 2H,0(aq) —= 2H0() + Oz(g) b. 2CgHys + 250, —= 16C0O; + 18H0

PROBLEM 5.4
Use the molecular art to write an equation for the given reaction. (Figure 2.3 shows the common
element colors.)

Sometimes conversion factors don’t have to be looked up i
problem. If a drug is sold as a 250-mg tablet, this fact becomes
ligrams to tablets, e 180 Chapter 6

250 mg 1 tablet

Twbet O 250mg
mag-tablet conversion factors

How To Convert Moles of Gas to Volume at STP.

Example How many moles are contained in 2.0 L of N, at standard temperature and pressure?
Step [1] Identify the known quantities and the desired quantity.

Gases

+ STP conditions are: 1 atm (760 mm Hg) for pressure
273 K (0 °C) for temperature
« At STP, one mole of any gas has the same volume, 22.4 L, called the standard molar volume-

ain

Under STP conditions, one mole of nitrogen gas and one mole of helium gas cach ¢
6.02 % 102* molecules of gas and occupy a volume of 22.4 L at 0 °C and | atm pressure. Since
the molir masses of nitrogen and helium are different (28.0 g for N; compared to 4.0 g for
He), one mole of each substance has a different mass

same volume
‘sama number of parficies
224L .
6.02 x 107 particles. 8,02 % 10% particies.

409

The standard molar volume can be used to set up conversion factors that relate the volume and
number of moles of  gas at STP, as shown in the following stepwise procedure.

Key processes are taught to students in a straightforward
and easy-to-understand manner by using examples and
multiple, detailed steps to solving problems.

Xiv

20L0lN, 7 moles of Ny
original quantity dosirgd quantity

Step [2] Wiite out the conversion factors.
« Set up conversion factors that relate the number of moles of a gas to volume at STP. Choose the
the unwanted unit, liters, in the denominator so that the units. cancel.
24L | 1mol i
Tmal @ |224L | Choossthis conversion
factor to cancel |
Step (3] Solve the problem.
« Muttiply the original quantity by the conversion factor to obtain the desired quantity.
1 mol
% 0,089 mol of N;
% U»L 24k -
Answer
Liters cancel.

conversion factor that places

By using the molar mass of a gas, we can determine the volume
grams, as shown in Sample Problem 6.7.

of 4 gas from a given number of
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Supplements for the Instructor

www.mcgrawhillconnect.com/chemistry McGraw-Hill Connect™ is a web-based, interactive

& connect

|cCHEMISTRY
Featuring CambridgeSofr ChemDraw

Ch. Ex. 40 - nuclear reactions
Guided Solution
Write a balanced nuclear equation for each reaction. (Give all nuclei in the formn ; X)

a. decay of sulfur-33 by ff emission

b. decay of thoriun-225 by ¢ emission

. decay of rhodiun—93 by positron emission
d. decay of silver—114 by [ emission

Step 1
Write the chemical equation for each nuclear reaction,

Step 2:

35 0 35
a 165 = qet 9 Cl
Step 3

o ] |-

Assistance

Question Help

assignment and assessment platform that incorporates cognitive science to customize the learn-
ing process. The chemical drawing tool found within Connect Chemistry is CambridgeSoft’s

ChemDraw, which is widely considered the “gold standard” of
scientific drawing programs and the cornerstone application for
scientists who draw and annotate molecules, reactions, and path-
ways. This collaboration of Connect and ChemDraw features an
easy-to-use, intuitive and comprehensive course management and
homework system with professional-grade drawing capabilities.
End-of-chapter problems from this textbook are served up
in Connect for instructors to build assignments that are auto-
matically graded and tracked through reports that export
easily to Excel. Within Connect, instructors can also create
and share materials with colleagues. Ask your McGraw-Hill
representative for more information, and then check it out at
www.mcgrawhillconnect.com/chemistry.

Blackboard® Course Management Integration % m

with McGraw-Hill Content

Blackboard

Do More

McGraw-Hill Higher Education and Blackboard have teamed up. Blackboard, the Web-based
course-management system, has partnered with McGraw-Hill to better allow students and faculty
to use online materials and activities to complement face-to-face teaching. Blackboard features
exciting social learning and teaching tools that foster more logical, visually impactful, and
active learning opportunities for students. This integrated course management system transforms
closed-door classrooms into communities where students remain connected to their educational

experience 24 hours a day.

This partnership allows instructors and students access to McGraw-Hill’s Connect and
Create™ right from within their Blackboard course—all with one single sign-on. In addition
to single sign-on with Connect and Create, users get deep integration of McGraw-Hill content
and content engines right in Blackboard. Whether choosing a book for your course or building
Connect assignments, all the tools instructors need are conveniently found inside of Blackboard.

Gradebooks are now seamless. When a student completes an integrated Connect assignment,
the grade for that assignment automatically (and instantly) feeds to their instructor’s Blackboard

grade cente

T.

McGraw-Hill and Blackboard can now offer easy access to industry-leading technology and
content, whether your campus hosts it, or we do. Be sure to ask your local McGraw-Hill repre-

sentative fo

r details.

Customizable Textbooks: Create™

Create what you’ve only imagined. Introducing McGraw-Hill Create—a new, self-service website
that allows instructors to create custom course materials—print and eBooks—by drawing upon
McGraw-Hill’s comprehensive, cross-disciplinary content. Add your own content quickly and
easily. Tap into other rights-secured third party sources as well. Then, arrange the content in a
way that makes the most sense for your course, and if you wish, personalize your book with your
course name and information. Choose the best delivery format for your course: color print, black
and white print, or eBook. The eBook is now viewable on an iPad! And when you are finished cus-
tomizing, you will receive a free PDF review copy in just minutes! Visit McGraw-Hill Create—
www.mcgrawhillcreate.com—today and begin building your perfect book.

Presentation Center

Within the Instructor’s Presentation Center, instructors have access to PowerPoint lecture out-
lines, which appear as ready-made presentations that combine art and lecture notes for each
chapter of the text. For instructors who prefer to create their lectures from scratch, all illustra-
tions, photos, and tables are pre-inserted by chapter into blank PowerPoint slides.
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Preface

An online digital library within Connect contains photos, artwork, animations, and other
media types that can be used to create customized lectures, visually enhanced tests and quizzes,
compelling course websites, or attractive printed support materials. All assets are copyrighted
by McGraw-Hill Higher Education, but can be used by instructors for classroom purposes. The
visual resources in this collection include:

e Art Full-color digital files of all illustrations in the book can be readily incorporated into
lecture presentations, exams, or custom-made classroom materials. In addition, all files are
pre-inserted into PowerPoint slides for ease of lecture preparation.

e Photos The photo collection contains digital files of photographs from the text, which can
be reproduced for multiple classroom uses.

e Tables Every table that appears in the text has been saved in electronic form for use in
classroom presentations and/or quizzes.

e Animations Numerous full-color animations illustrating important processes are also pro-
vided. Harness the visual impact of concepts in motion by importing these files into class-
room presentations or online course materials.

Instructor’s Solutions Manual

This supplement contains complete, worked out solutions for all the end-of-chapter problems in
the text. It can be found within the Instructor’s Resources for this text on the Connect Companion
website at www.mhhe.com/smithprinciples.

Computerized Test Bank Online

A comprehensive bank of test questions prepared by Kathy Thrush Shaginaw/Particular Solu-
tions, Inc. is provided within a computerized test bank, enabling professors to create paper and
online tests or quizzes in an easy-to-use program that allows instructors to prepare and access
tests or quizzes anywhere, at any time. Instructors can create or edit questions, or drag-and-drop
questions, to prepare tests quickly and easily. Tests may-be published to their online course, or
printed for paper-based assignments.

Digital Lecture Capture: Tegrity

McGraw-Hill Tegrity Campus records and distributes your lecture with just a click of a button.
Students can view anytime/anywhere via computer, iPod, or mobile device. Tegrity indexes as it
records your slideshow presentations and anything shown on your computer, so students can use
keywords to find exactly what they want to study.

Supplements for the Student

Student Study Guide/Solutions Manual

The Student Study Guide/Solutions Manual, prepared by Erin Smith Berk and Janice Gorzynski
Smith, begins each chapter with a detailed chapter review that is organized around chapter goals
and key concepts. The Problem Solving section provides a number of examples for solving each
type of problem essential to that chapter. The Self-Test section of each chapter quizzes on chapter
highlights, with answers provided. Finally, each chapter ends with the solutions to all in-chapter
problems, as well as the solutions to all odd-numbered end-of-chapter problems.

ConnectPlus eBook

McGraw-Hill ConnectPlus eBook takes digital texts beyond a simple PDFE. With the same content
as the printed book, but optimized for the screen, ConnectPlus has embedded media, including
animations and videos, which bring concepts to life and provide “just in time” learning for stu-
dents. Additionally, fully integrated homework allows students to interact with the questions in
the text and determine if they’re gaining mastery of the content, and can also be assigned by the
instructor.
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List of How To's

How To boxes provide detailed instructions for key procedures that students need to master. Below is a list of each How To and

where it is presented in the text.

Chapter 1

Chapter 3

Chapter 5

Chapter 6

Chapter 7
Chapter 8

Chapter 9

Chapter 10

Chapter 11

Chapter 18

Matter and Measurement
How To Convert a Standard Number to Scientific Notation 17
How To Solve a Problem Using Conversion Factors 21

lonic and Covalent Compounds

How To Write a Formula for an Ionic Compound 76

How To Name an Tonic Compound That Contains a Metal with Variable Charge 80
How To Derive a Formula from the Name of an Ionic Compound 81

How To Name a Covalent Molecule 89

Chemical Reactions

How To Balance a Chemical Equation 132

How To Convert Moles of Reactant to Grams of Product 142
How To Convert Grams of Reactant to Grams of Product 145

Gases

How To Use Boyle’s Law to Calculate a New Gas Volume or Pressure 171
How To Convert Moles of Gas to Volume at STP 180

How To Carry Out Calculations with the Ideal Gas Law 182

Solutions
How To Calculate Molarity from a Given Number of Grams of Solute 206

Acids and Bases
How To Draw a Balanced Equation for a Neutralization Reaction Between HA and MOH 242

Nuclear Chemistry
How To Balance an Equation for a Nuclear Reaction 261
How To Use a Half-Life to Determine the Amount of Radioisotope Present 266

Introduction to Organic Molecules
How To Name an Alkane Using the [UPAC System 303
How To Name a Cycloalkane Using the IUPAC System 308

Unsaturated Hydrocarbons

‘How To Name an Alkene or an Alkyne 325

Energy and Metabolism

How To Determine the Number of Molecules of ATP Formed from a Fatty Acid 587
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List of Applications

Applications make any subject seem more relevant and interesting—for nonmajors and majors alike. The following is a list of the most important
biological, medicinal, and environmental applications that have been integrated throughout Principles of General, Organic, & Biological Chemistry. Each
chapter opener showcases an interesting and current application relating to the chapter’s topic.

Chapter 1  Matter and Measurement
Focus on Health & Medicine: Problem Solving Using Clinical Conversion Factors 22
Health Note: Specific Gravity 27

Chapter 2 Atoms and the Periodic Table
Environmental Note: Carbon Monoxide 35
Focus on the Human Body: The Elements of Life 36
Consumer Note: Lithium 41
Environmental Note: Lead 46
Focus on Health & Medicine: Isotopes in Medicine 46
Health Note: Zinc 48
Health Note: Mercury 48
Environmental Note: Halogens 50
Health Note: Radon 50
Environmental Note: Sulfur 56

Chapter 3  lonic and Covalent Compounds
Health Note: Hydrogen Peroxide 70
Focus on the Human Body: Important Ions in the Body 74
Health Note: Foods High in Sodium 75
Focus on Health & Medicine: Ionic Compounds in Consumer Products 77
Health Note: Potassium 78
Health Note: Toothpaste 81
Health Note: Spam 84
Health Note: Barium Sulfate and X-Rays 85
Focus on Health & Medicine: Useful Ionic Compounds 85
Health Note: Cassava Root 91
Environmental Note: Spider Plants 91
Health Note: Ethanol in Wine 97

Chapter 4 Energy and Matter
Focus on the Human Body: Energy and Nutrition 107
Consumer Note: Estimating Calories 108
Health Note: Chloroethane Anesthetic 117
Consumer Note: Freeze-Drying 118

Chapter 5 Chemical Reactions
Environmental Note: Cooking with Propane 132
Environmental Note: Nitrogen Monoxide 140
Health Note: Carbon Monoxide Detectors 141
Environmental Note: Lightning 142
Health Note: Ethanol in Wine 143
Environmental Note: Ethanol in Gasoline 144
Focus on Health & Medicine: Pacemakers 151
Environmental Note: Landfill Gas 152
Consumer Note: Refrigerators 156
Health Note: Air Quality 157
Focus on the Environment: Catalytic Converters 157
Focus on the Human Body: Body Temperature 157

Chapter 6 Gases
Focus on Health & Medicine: Blood Pressure 169
Focus on the Human Body: Boyle’s Law and Breathing 173
Focus on the Environment: How Charles’s Law Explains Wind Currents 175
Consumer Note; Pressure Cookers 176
Focus on the Human Body: The Lungs 182
Health Note: Hyperbaric Chambers 185
Focus on the Environment: Ozone and Carbon Dioxide in the Atmosphere 186
Environmental Note: Ozone 186
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Chapter 7

Chapter 8

Chapter 9

Chapter 10

Chapter 11

Chapter 12

Chapter 13

List of Applications

Solutions

Health Note: Weight/Volume Percent Concentration Measurements 202
Health Note: Ketamine 204

Environmental Note: DDT 205

Consumer Note: Concentrated Cleaning Products 209

Focus on the Human Body: Osmosis and Biological Membranes 213
Focus on Health & Medicine: Dialysis 215

Acids and Bases

Health Note: Vitamin C 230

Focus on the Human Body: Hydrochloric Acid in the Stomach 231
Health Note: Lactic Acid 234

Focus on the Human Body: The pH of Body Fluids 240

Health Note: Antacids 242

Health Note: Kidney Stones 243

Focus on the Environment: Acid Rain and a Naturally Buffered Lake 247
Focus on the Human Body: Buffers in the Blood 248

Nuclear Chemistry

Focus on Health & Medicine: The Effects of Radioactivity 260

Consumer Note: Irradiated Fruit 260

Health Note: Smoke Detectors 260

Focus on Health & Medicine: External Radiation Treatment for Tumors 265
Focus on Health & Medicine: Medical Uses of Radioisotopes 270

Focus on Health & Medicine: Medical Imaging Without Radioactivity = 275

Introduction to Organic Molecules
Consumer Note: Polyethylene 292

Health Note: Tetrahydrocannabinol 294
Consumer Note: Fruit Odors 295

Health Note: Tamiflu 296

Consumer Note: Propane 298

Focus on Health & Medicine: Naming New Drugs 306
Focus on the Environment: Fossil Fuels 309
Consumer Note: Natural Gas 309
Environmental Note: Methane 309
Environmental Note: Crude Oil 310

Focus on the Environment: Combustion 311
Consumer Note: Combustion 311

Health Note: Carbon Monoxide 312

Unsaturated Hydrocarbons

Consumer Note: Ethylene 323

Environmental Note: Pheromones 328

Focus on Health & Medicine: Saturated and Unsaturated Fatty Acids 329
Health Note: Fatty Acids 330

Focus on Health & Medicine: Oral Contraceptives 331

Focus on Health & Medicine: Margarine or Butter? 334
Consumer Note: Peanut Butter 336

Consumer Note: Polyethylene 337

Focus on the Environment: Polymer Recycling 339

Health Note: Tamoxifen 340

Focus on Health & Medicine: Sunscreens and Antioxidants 343
Health Note: Sunscreens 343

Health Note: Antioxidants 344

Health Note: Vitamin E 344

Organic Compunds That Contain Oxygen or Sulfur

Focus on Health & Medicine: Ethers as Anesthetics 360

Focus on the Human Body: Oxidation and Blood Alcohol Screening 364
Focus on Health & Medicine: The Metabolism of Ethanol 365

Focus on the Human Body: Making Straight Hair Curly 366

Focus on Health & Medicine: Interesting Aldehydes and Ketones 370
Focus on Health & Medicine: Chiral Drugs 378

Health Note: Ibuprofen 378

Carboxylic Acids, Esters, Amines, and Amides

Health Note: Ginkgo Seeds 393
Focus on Health & Medicine: Skin Care Products 396

XXi



xxii

List of Applications

Chapter 14

Chapter 15

Chapter 16

Chapter 17

Chapter 18

Consumer Note: Hydroxy Acids 396

Focus on Health & Medicine: Aspirin and Anti-Inflammatory Agents 397
Health Note: Aspirin 397

Consumer Note: Soap 400

Consumer Note: Nail Polish Remover 401

Environmental Note: Cockroach Population Control 402

Focus on Health & Medicine: Olestra, a Synthetic Fat 403

Consumer Note: Olestra 404

Focus on Health & Medicine: Ammonium Salts as Useful Drugs 411
Consumer Note: Antihistamines & Decongestants 412

Health Note: Sudafed PE 412

Focus on the Human Body: Epinephrine and Related Compounds 416
Focus on Health & Medicine: Penicillin 417

Carbohydrates

Consumer Note: Sunless Tanning Agents 430

Health Note: Dextrose 432

Health Note: Insulin 434

Health Note: Galactosemia 434

Consumer Note: “Lite” Foods 435

Consumer Note: Sorbitol 438

Focus on Health & Medicine: Monitoring Glucose Levels 441
Health Note: Glucose Test Strips 441

Focus on Health & Medicine: Lactose Intolerance 443

Focus on Health & Medicine: Sucrose and Artificial Sweeteners 444
Health Note: Blood Type 448

Focus on the Human Body: Blood Type 448

Lipids

Health Note: Common Lipids 460

Consumer Note: Spermaceti Wax 463

Health Note: Saturated Fats 466

Health Note: Fish Oils 466

Focus on Health & Medicine: Fats and Oils in the Diet 467
Focus on the Human Body: Metabolism of Triacylglycerols 470
Environmental Note: Biofuels 470

Focus on Health & Medicine: Cholesterol, the Most Prominent Steroid 476
Health Note: Cholesterol 476

Health Note: Blood Work 478

Health Note: Oral Contraceptives 479

Health Note: Anabolic Steroids 479

Focus on Health & Medicine: Fat-Soluble Vitamins 481

Amino Acids, Proteins, and Enzymes

Health Note: High Protein Foods 493

Health Note: Amino Acids 495

Health Note: Amino Acid Leucine 495

Consumer Note: Monosodium Glutamate (MSG) 497

Focus on the Human Body: Biologically Active Peptides 502
Focus on the Human Body: Common Proteins 508

Health Note: Sickle Cell Disease 511

Health Note: Cleaning a Wound with Hydrogen Peroxide 514
Focus on Health & Medicine: Using Enzymes to Diagnose and Treat Diseases
Health Note: ACE Inhibitors 519

Nucleic Acids and Protein Synthesis

Health Note: Cystic Fibrosis 548

Focus on the Human Body: DNA Fingerprinting 549
Focus on Health & Medicine: Viruses 549

Health Note: Childhood Vaccinations 549

Energy and Metabolism

Health Note: Riboflavin, Vitamin B, 568

Health Note: Pantothenic Acid, Vitamin B; 569

Focus on Health & Medicine: Conversion to Lactate 574
Health Note: Conversion to Lactate 574

Health Note: Hydrogen Cyanide (HCN) 580

Health Note: Ketostix Test Strips 588

Health Note: Atkins Diet 588
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