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Welcome to the fifth edition of Basic Chemistry. This chemis-
try text was written and designed to prepare you for science-
related professions, such as engineering, nursing, medicine,
environmental or agricultural science, or for careers such as
laboratory technology. This text assumes no prior knowledge
of chemistry. Our main objective in writing this text is to make
the study of chemistry an engaging and a positive experience
for you by relating the structure and behavior of matter to real
life. This new edition introduces more problem-solving strate-
gies, more problem-solving guides, new Analyze the Problem
with Connect features, new Try It First and Engage features,
conceptual and challenge problems, and new sets of combined
problems.

It is our goal to help you become a critical thinker by
understanding scientific concepts that will form a basis for
making important decisions about issues concerning health and
the environment. Thus, we have utilized materials that

 help you to learn and enjoy chemistry

« relate chemistry to careers that interest you

+ develop problem-solving skills that lead to your success
in chemistry

« promote learning and success in chemistry

New for the Fifth Edition

New and updated features have been added throughout this
fifth edition, including the following:

+ NEW AND UPDATED! Chapter Openers provide
timely examples and engaging, topical issues of the
chemistry that is part of contemporary professions.

+ NEW! A Follow Up story continues with material and
questions related to the chapter opener.

- NEW! Engage feature asks students to think about the
paragraph they are reading and to test their understand-
ing by answering the Engage question in the margin,
which is related to the topic.

« NEW! Try It First now precedes the Solution section of
each Sample Problem to encourage the student to work
on the problem before reading the given Solution.

+ NEW! Connect feature added to Analyze the Problem
boxes indicates the relationships between Given and
Need.

« NEW! Applications are added to Questions and Prob-
lems sets that show the relevance between the chemistry
content and the chapter opener story.

+ NEW! A new topic with questions and problems on
Hess’s Law, was added to Chapter 9.

« NEW! Interactive Videos give students the experience of
step-by-step problem solving for problems from the text.

« UPDATED! Chapter Readiness sections at the begin-
ning of each chapter list the Key Math Skills and Core
Chemistry Skills from the previous chapters, which pro-
vide the foundation for learning new chemistry princi-
ples in the current chapter.

« UPDATED! Key Math SKkills review basic math rele-
vant to the chemistry the students are learning throughout
the text. A Key Math Skill Review at the end of each
chapter summarizes and gives additional examples.

« UPDATED! Core Chemistry SKkills identify the key
chemical principles in each chapter that are required
for successfully learning chemistry. A Core Chemistry
Skill Review at the end of each chapter helps reinforce
the material and gives additional examples.

+ UPDATED! Analyze the Problem features included in
the Solutions of the Sample Problems strengthen criti-
cal-thinking skills and illustrate the breakdown of a word
problem into the components required to solve it.

« UPDATED! Questions and Problems, Sample Prob-
lems, and art demonstrate the connection between the
chemistry being discussed and how these skills will be
needed in professional experience.

+ UPDATED! Combining Ideas features offer sets of
integrated problems that test students’ understanding by
integrating topics from two or more previous chapters.

Chapter Organization of the
Fifth Edition

In each textbook we write, we consider it essential to relate
every chemical concept to real-life issues. Because a chemis-
try course may be taught in different time frames, it may be
difficult to cover all the chapters in this text. However, each
chapter is a complete package, which allows some chapters to
be skipped or the order of presentation to be changed.

Chapter 1, Chemistry in Our Lives, discusses the Scien-
tific Method in everyday terms, guides students in developing
a study plan for learning chemistry, with a section of Key Math
Skills that reviews the basic math, including scientific notation
needed in chemistry calculations.

« The Chapter Opener and Follow Up feature the work and
career of a forensic scientist.

« “Scientific Method: Thinking Like a Scientist” discusses
the scientific method in everyday terms.

15
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+ A new Sample Problem requires the interpretation of a
graph to determine the decrease in a child’s temperature
when given Tylenol.

« Key Math Skills are: Identifying Place Values, Using
Positive and Negative Numbers in Calculations includ-
ing a new feature Calculator Operations, Calculating Per-
centages, Solving Equations, Interpreting Graphs, and
Converting between Standard Numbers and Scientific
Notation.

Chapter 2, Chemistry and Measurements, looks at
measurement and emphasizes the need to understand numer-
ical relationships of the metric system. Significant figures are
discussed in the determination of final answers. Prefixes from
the metric system are used to write equalities and conversion
factors for problem-solving strategies. Density is discussed and
used as a conversion factor.

* The Chapter Opener and Follow Up feature the work and
career of a registered nurse.

* New photos, including an endoscope, a urine dipstick, a
pint of blood, Keflex capsules, and salmon for omega-3
fatty acids, are added to improve visual introduction to
clinical applications of chemistry.

* Updated Sample Problems relate questions and problem
solving to health-related topics such as the measurements
of blood volume, omega-3 fatty acids, radiological imag-
ing, and medication orders.

¢ New Applications feature questions about measurements
of daily values for minerals and vitamins, equalities and
conversion factors for medications.

* A new Key Math Skill, Rounding Off, has been added.

e Core Chemistry Skills are: Counting Significant Figures,
Using Significant Figures in Calculations, Using Pre-
fixes, Writing Conversion Factors from Equalities, Using
Conversion Factors, and Using Density as a Conversion
Factor.

Chapter 3, Matter and Energy, classifies matter and states
of matter, describes temperature measurement, and discusses
energy, specific heat, and energy in nutrition. Physical and chem-
ical changes and physical and chemical properties are discussed.

* The Chapter Opener and Follow Up feature the work and
career of a dietitian.

* New Questions and Problems and Sample Problems
include high temperatures used in cancer treatment, the
energy produced by a high-energy shock output of a defi-
brillator, body temperature lowering using a cooling cap,
and ice bag therapy for muscle injury.

* Core Chemistry Skills are: Classifying Matter, Identify-
ing Physical and Chemical Changes, Converting between

Temperature Scales, Using Energy Units, Calculating
Specific Heat, and Using the Heat Equation.

e The interchapter problem set, Combining Ideas from
Chapters 1 to 3, completes the chapter.

Chapter 4, Atoms and Elements, introduces elements and
atoms and the periodic table element. The names and symbols of
element 114, Flerovium, Fl, and element 116, Livermorium, Lv,
are part of the periodic table. Atomic numbers and mass number
are determined for isotopes. Atomic mass is calculated using the
masses of the naturally occurring isotopes and their abundances.

* The Chapter Opener and Follow Up feature the work and
career of a farmer.

* Atomic number and mass number are used to calculate
the number of protons and neutrons in an atom.

e The number of protons and neutrons are used to calculate
the mass number and to write the atomic symbol for an
isotope.

* A weighted average analogy uses 8-1b and 14-Ib bowl-
ing balls and the percent abundance of each to calculate
weighted average of a bowling ball.

* Core Chemistry Skills are: Counting Protons and Neu-
trons, and Writing Atomic Symbols for Isotopes.

Chapter 5, Electronic Structure of Atoms and Periodic
Trends, uses the electromagnetic spectrum to explain atomic
spectra and develop the concept of energy levels and sublevels.
Electrons in sublevels and orbitals are represented using orbital
diagrams and electron configurations. Periodic properties of
elements, including atomic radius and ionization energy, are
related to their valence electrons. Small periodic tables illus-
trate the trends of periodic properties.

* The Chapter Opener and Follow Up feature the work and
career of a materials engineer.

* The diagram for the electromagnetic spectrum has been
updated.

¢ The three-dimensional representations of the s, p, and d
orbitals are drawn.

* The trends in periodic properties are described for
valence electrons, atomic size, ionization energy, and
metallic character.

* Core Chemistry Skills are: Writing Electron Configura-
tions, Using the Periodic Table to Write Electron Config-
urations, Identifying Trends in Periodic Properties, and
Drawing Lewis Symbols.

Chapter 6, lonic and Molecular Compounds, describes
the formation of ionic and covalent bonds. Chemical formu-
las are written, and ionic compounds—including those with
polyatomic ions—and molecular compounds are named.



* The Chapter Opener and Follow Up feature the work and
career of a pharmacist.

¢ Core Chemistry Skills are: Writing Positive and Negative
Ions, Writing Ionic Formulas, Naming Ionic Compounds,
and Writing the Names and Formulas for Molecular
Compounds.

Chapter 7, Chemical Quantities, discusses Avogadro’s
number, the mole, and molar masses of compounds, which are
used in calculations to determine the mass or number of particles
in a quantity of a substance. The mass percent composition of a
compound is calculated and used to determine its empirical and
molecular formula.

e The Chapter Opener and Follow Up feature the work and
career of a veterinarian.

* New and updated Guides to Problem Solving are: Con-
verting the Moles (or Particles) of a Substance to Par-
ticles (or Moles), Calculating Moles of a Compound or
Element, Calculating the Grams of an Element (or Com-
pound) from the Grams of a Compound (or Element),
and Calculating Mass Percent Composition from Molar
Mass.

e Core Chemistry Skills are: Converting Particles to
Moles, Calculating Molar Mass, Using Molar Mass as a
Conversion Factor, Calculating Mass Percent Composi-
tion, Calculating an Empirical Formula, and Calculating
a Molecular Formula.

* The interchapter problem set, Combining Ideas from
Chapters 4 to 7, completes the chapter.

Chapter 8, Chemical Reactions introduces the method of
balancing chemical equations, and discusses how to classify
chemical reactions into types: combination, decomposition, sin-
gle replacement, double replacement, and combustion reactions.
A new section, Oxidation—Reduction Reactions, has been added.

* The Chapter Opener and Follow Up feature the work and
career of an exercise physiologist.

¢ Core Chemistry Skills are: Balancing a Chemical Equa-
tion, Classifying Types of Chemical Reactions, and Iden-
tifying Oxidized and Reduced Substances.

Chapter 9, Chemical Quantities in Reactions, describes
the mole and mass relationships among the reactants and prod-
ucts and provides calculations of limiting reactants and percent
yields. A first section was divided into two new sections with
an emphasis on the Law of Conservation of Mass.

* The Chapter Opener and Follow Up feature the work and
career of an environmental scientist.

e Mole and mass relationships among the reactants and
products are examined along with calculations of percent
yield and limiting reactants.

Preface 17

* A new subsection, with questions and problems on
Hess’s Law, was added.

* Core Chemistry Skills are: Using Mole-Mole Factors,
Converting Grams to Grams, Calculating Quantity of
Product from a Limiting Reactant, Calculating Percent
Yield, and Using the Heat of Reaction.

Chapter 10, Properties of Solids and Liquids, intro-
duces Lewis structures for molecules and ions with single and
multiple bonds as well as resonance structures. Electronegativ-
ity leads to a discussion of the polarity of bonds and molecules.
Lewis structures and VSEPR theory illustrate covalent bonding
and the three-dimensional shapes of molecules and ions. The
intermolecular forces between particles and their impact on
states of matter and changes of state are described. The energy
involved with changes of state is calculated.

* The Chapter Opener and Follow Up feature the work and
career of a histologist.

* Lewis structures are drawn for molecules and ions with
single, double, and triple bonds. Resonance structures
are drawn if two or more Lewis structures are possible.

* Shapes and polarity of bonds and molecules are predicted
using VSEPR theory.

* Intermolecular forces in compounds are discussed
including ionic bonds, hydrogen bonds, dipole—dipole
attractions, and dispersion forces.

* Core Chemistry Skills are Drawing Lewis Structures,
Drawing Resonance Structures, Predicting Shape, Using
Electronegativity, Identifying Polarity of Molecules,
Identifying Intermolecular Forces, and Calculating Heat
for Change of State.

e The interchapter problem set, Combining Ideas from
Chapters 8 to 10, completes the chapter.

Chapter 11, Gases, discusses the properties of gases and cal-
culates changes in gases using the gas laws: Boyle’s, Charles’s,
Gay-Lussac’s, Avogadro’s, Dalton’s, and the Ideal Gas Law.
Problem-solving strategies enhance the discussion and calcu-
lations with gas laws including chemical reactions using the
ideal gas law.

* The Chapter Opener and Follow Up feature the work and
career of a respiratory therapist.

* Applications includes calculations of mass or pressure of
oxygen in uses of hyperbaric chambers.

* Core Chemistry Skills are: Using the Gas Laws, Using
the Ideal Gas Law, Calculating Mass or Volume of a
Gas in a Chemical Reaction, and Calculating Partial
Pressure.

Chapter 12, Solutions, describes solutions, electrolytes,
saturation and solubility, insoluble ionic compounds, concen-
trations, and osmosis. New problem-solving strategies clarify
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the use of concentrations to determine volume or mass of sol-
ute. The volumes and concentrations of solutions are used in
calculations of dilutions, reactions, and titrations. Properties
of solutions, osmosis in the body, dialysis and changes in the
freezing and boiling points of a solvent are discussed.

* The Chapter Opener and Follow Up feature the work and
career of a dialysis nurse.

e Core Chemistry Skills are: Using Solubility Rules, Cal-
culating Concentration, Using Concentration as a Con-
version Factor, Calculating the Quantity of a Reactant or
Product for a Chemical Reaction in Solution, and Calcu-
lating the Freezing Point/Boiling Point of a Solution.

Chapter 13, Reaction Rates and Chemical Equilib-
rium, looks at the rates of reactions and the equilibrium con-
dition when forward and reverse rates for a reaction become
equal. Equilibrium expressions for reactions are written and
equilibrium constants are calculated. The equilibrium constant
is used to calculate the concentration of a reactant or product
at equilibrium. Le Chatelier’s principle is used to evaluate
the impact on concentrations when stress is placed on a sys-
tem at equilibrium. The concentrations of solutes in a solu-
tion is used to calculate the solubility product constant (Kj;).

* The Chapter Opener and Follow Up feature the work and
career of a chemical oceanographer.

* New problems that visually represent equilibrium situa-
tions are added.

* Core Chemistry Skills are: Writing the Equilibrium Expres-
sion, Calculating an Equilibrium Constant, Calculating
Equilibrium Concentrations, Using Le Chatelier’s Princi-
ple, Writing the Solubility Product Expression, Calculating
a Solubility Product Constant, and Calculating the Molar
Solubility.

Chapter 14, Acids and Bases, discusses acids and bases
and their strengths, and conjugate acid—base pairs. The disso-
ciation of strong and weak acids and bases is related to their
strengths as acids or bases. The dissociation of water leads to
the water dissociation expression, K,,, the pH scale, and the cal-
culation of pH. Chemical equations for acids in reactions are bal-
anced and titration of an acid is illustrated. Buffers are discussed
along with their role in the blood. The pH of a buffer is calculated.

* The Chapter Opener and Follow Up feature work and
career of a clinical laboratory technician.

* A new Guide to Writing the Acid Dissociation Expression
has been added.

+ Key Math Skills are: Calculating pH from [H;0"], and
Calculating [H;0"] from pH.

e Core Chemistry Skills are: Identifying Conjugate Acid—
Base Pairs, Calculating [H;0"] and [OH ] in Solutions,
Writing Equations for Reactions of Acids and Bases,

Calculating Molarity or Volume of an Acid or Base in a
Titration, and Calculating the pH of a Buffer.

* The interchapter problem set, Combining Ideas from
Chapters 11 to 14, completes the chapter.

Chapter 15, Oxidation and Reduction, looks at the char-
acteristics of oxidation and reduction reactions. Oxidation num-
bers are assigned to the atoms in elements, molecules, and ions
to determine the components that lose electrons during oxi-
dation and gain electrons during reduction. The half-reaction
method is utilized to balance oxidation-reduction reactions. The
production of electrical energy in voltaic cells and the require-
ment of electrical energy in electrolytic cells are diagrammed
using half-cells. The activity series is used to determine the
spontaneous direction of an oxidation—reduction reaction.

* The Chapter Opener and Follow Up feature the work and
career of a dentist.

* A new Guide to Identifying Oxidizing and Reducing
Agents has been added.

e Core Chemistry Skills are: Assigning Oxidation Num-
bers, Using Oxidation Numbers, Identifying Oxidizing
and Reducing Agents, Using Half-Reactions to Bal-
ance Redox Equations, and Identifying Spontaneous
Reactions.

Chapter 16, Nuclear Chemistry, looks at the types
of radiation emitted from the nuclei of radioactive atoms.
Nuclear equations are written and balanced for both naturally
occurring radioactivity and artificially produced radioactivity.
The half-lives of radioisotopes are discussed, and the amount
of time for a sample to decay is calculated. Radioisotopes
important in the field of nuclear medicine are described.
Fission and fusion and their role in energy production are
discussed.

* The Chapter Opener and Follow Up feature the work and
career of a radiologist.

e Core Chemistry Skills are: Writing Nuclear Equations,
and Using Half-Lives.

* The interchapter problem set, Combining Ideas from
Chapters 15 and 16, completes the chapter.

Chapter 17, Organic Chemistry, compares inorganic and
organic compounds, and describes the condensed and line-angle
structural formulas of alkanes, alkenes, alcohols, ethers, alde-
hydes, ketones, carboxylic acids, esters, amines, and amides.

* The Chapter Opener and Follow Up feature the work and
career of a firefighter/emergency medical technician.

* The properties of organic and inorganic compounds are
now compared in Table 17.1.



* Line-angle structural formulas were added to Table 17.2
TUPAC Names, Molecular Formulas, Condensed and
Line-Angle Structural Formulas of the First Ten Alkanes.

* More line-angle structures are included in text examples,
sample problems, questions and problems.

* The two-dimensional and three-dimensional rep-
resentations of methane and ethane are illustrated using
condensed structural formulas, expanded structural for-
mulas, ball-and-stick models, space-filling models, and
wedge—dash models.

* The topic of structural isomers was added using con-
densed and line-angle structural formulas.

e Common substituents butyl, isobutyl, sec-butyl and
tert-butyl were added to Table 17.3.

e Properties of solubility and density of alkanes were
added.

e The chemical reaction of hydrogenation of alkenes and
unsaturated fats was added.

» Updated recycling symbols for polymers were added.

e Core Chemistry Skills are: Naming and Drawing Alkanes,
Writing Equations for Hydrogenation and Polymeriza-
tion, Naming Aldehydes and Ketones, Naming Carbox-
ylic Acids, Forming Esters, and Forming Amides.

Chapter 18, Biochemistry, looks at the chemical structures
and reactions of chemicals that occur in living systems. We focus
on four types of biomolecules—carbohydrates, lipids, proteins,
and nucleic acids—as well as their biochemical reactions.
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* The Chapter Opener and Follow Up feature the work and
career of a clinical lipid specialist.

e Fischer projections with and D and L notations are
described.

* Monosaccharides are classified as aldo or keto pentoses
or hexoses.

¢ Haworth structures are drawn for monosaccharides,
disaccharides, and polysaccharides.

* The Guide to Drawing Haworth Structures has been
rewritten.

» Lipids distinguishes between the structures of fatty acids,
waxes, triacylglycerols, and steroids.

» The shapes of proteins are related to the activity and reg-
ulation of enzyme activity.

¢ The genetic code is described and utilized in the process
of protein synthesis.

e Core Chemistry Skills are: Drawing Haworth Struc-
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Tools to engage students in chemistry
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UNDERSTANDING THE CONCEPTS

The chapter sections to review are shown in parentheses at the end of

each question.

8.35 Balance each of the following by adding coefficients, and
identify the type of reaction for each: (8.1, 8.2)

.. ® _80 — _080 _@®
ADDITIONAL QUESTIONS AND PROBLEMS

8.43 Identify the type of reaction for each of the following as
combination, decomposition, single replacement, double
replacement, or combustion: (8.3)

. Potassium reacts with chlorine gas to form potassium

chloride.

Potassium metal and chlorine gas are obtained from

electrolysis of molten potassium chloride.

. Heating starch in oxygen produces carbon dioxide and

water.

CHALLENGE QUESTIONS

The following groups of questions are related to the topics in this chap-
ter. However, they do not all follow the chapter order, and they require
you to combine concepts and skills from several sections. These ques-
tions will help you increase your critical thinking skills and prepare for
your next exam.

8.53

®
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Balance each of the following chemical equations, and identify
the type of reaction: (8.1, 8.2, 8.3)

a. MgCOs(s) —> MgO(s) + CO(g)

b. CgH ,0¢(s) + O5(g) — COx(g) + H,O()

c. Al(s) + CuCly(ag) — AlCls(ag) + Cu(s)

d. AgNOs(ag) + MgCly(ag) —> AgCl(s) + Mg(NOs)y(ag)

ONBININ

What is the empirical forr
If oxalic acid has an exper
is its molecular formula?
Using the LDsy, how man
toxic for a 160-1b person?

d. How many kilograms of
@ -0—0- . part need 1o at o resch
(CL10 The active ingredient in Tum:

X Y Y

‘Tums tablet contains 500. mg ¢
7.2.7374)

CL7 For parts a to f, consider the loss of electrons by atoms of the
element X, and a gain of electrons by atoms of the element Y.

B

Element X is in Group 2A (2), Period 3, and Y is in Group 7A
(17), Period 3. (4.2, 5.4, 5.5, 6.2, 63)

a. Which element is a metal, X or Y?
b. Which element is a nonmetal, X or Y?
. What are the ionic charses of X and Y7

=

solutions with explanations and required
calculations. Study Checks associated with
each Sample Problem allow you to check
your problem-solving strategies with the
Answer.

Understanding the Concepts are questions
with visual representations placed at the end
of each chapter.

Additional Questions and Problems at the
end of each chapter provide further study

and application of the topics from the entire
chapter. Problems are paired and the Answers
to the odd-numbered problems are given at the
end of each chapter.

Challenge Questions at the end of each
chapter provide complex questions. Answers
to the odd-numbered questions are given at
the end of each chapter.

Combining Ideas are sets of integrated
problems placed after every two to four
chapters that are useful as practice exams.
Answers to the odd-numbered problems are
given at the end of each Combining Ideas.

and show them how to solve problems
,\-- - Ll s e . L
Feature Description Benefit Page
Applications Applications in Questions and Problems Show you how the 65
223 Identify the number of significant figures in cach of the following: ~ SHOW the relevance to the chemistry concepts  chemistry you are
a. The mass of a neonate is 1.607 kg. : . .
b. The Daily Value (DV) for iodine for an infant is 130 mcg. m the Chapter' leamlng 18 related to
c. There are 4.02 X 10° red blood cells in a blood sample. I-eal hfe
Guide to Determining the Guides to Problem Solving (GPS) illustrate  Visually guide you 328
Polarity of a Molecule
el the steps needed to solve problems. step-by-step through
Determine if the bonds are each problem-solving
polar covalent or nonpolar
covalent. Strategy.
Given Need = Analyze the Problems convert a word Help you identify and 333
Probam T 260.goficeat0’C  joulestomeltice heat of fusion bl . £ bl 1vi th
woc problem into components for problem solving. connect the components
New Connect features specify information within a word problem to
that relates the Given and Need sections. set up a solution strategy.
QUESTIONS AND PROBLEMS Questions and Problems placed at the end Encourage you to 326
100X Electionegstivityjand|Eond|Rolarity) of each section are paired. The Answers to become involved
ey ot o - e lecuronegatiy o determine the the odd-numbered problems are given at the ~ immediately in the
10.23 Describe the trend in electronegativity as increases or end of each chapter. process of problem
decreases for each of the following: .
a. fromBtoF [h from Mgglo Ba c. fromFtol SO]Vlng‘
Sample Problems illustrate worked-out Provide the 66

intermediate steps to
guide you successfully
through each type of
problem.

Build an understanding 274
of newly learned
chemical concepts.

Promote critical 275
thinking.
Promote critical 276

thinking, group work,
and cooperative
learning environments.

Test your understanding 252
of the concepts from
previous chapters by
integrating topics.




Resources

Basic Chemistry, fifth edition, provides an integrated teaching and learning package of support
material for both students and professors.

Name of Supplement

Available Available

in Print

Online

Instructor or
Student
Supplement

Description

MasteringChemistry®
(www.masteringchemistry
.com)

Pearson eText

Instructor’s Solutions
Manual-Download Only

Instructor Resource
Materials—Download Only

TestGen Test Bank—
Download Only

Laboratory Manual by
Karen Timberlake

Online Instructor Manual
for Laboratory Manual

v

Resource for
Students and
Instructors

Resource for
Students

Resource for
Instructors

Resource for
Instructors

Resource for
Instructors

Resource for
Students

Resource for
Students

MasteringChemistry® from Pearson is the leading online teaching and
learning system designed to improve results by engaging students
before, during, and after class with powerful content. Ensure that
students arrive ready to learn by assigning educationally effective
content before class, and encourage critical thinking and retention with
in-class resources such as Learning Catalytics. Students can further
master concepts after class through traditional homework assignments
that provide hints and answer-specific feedback. The Mastering
gradebook records scores for all automatically graded assignments
while diagnostic tools give instructors access to rich data to assess
student understanding and misconceptions.

The fifth edition of Basic Chemistry features a Pearson eText enhanced
with media within Mastering. In conjunction with Mastering
assessment capabilities, Videos, and animations will improve student
engagement and knowledge retention. Additionally, the Pearson eText
offers students the power to create notes, highlight text in different
colors, create bookmarks, zoom, and view single or multiple pages.

Prepared by Mark Quirie, the solutions manual highlights chapter
topics, and includes answers and solutions for all questions and
problems in the text.

Includes all the art, photos, and tables from the book in JPEG format
for use in classroom projection or when creating study materials and
tests. In addition, the instructors can access modifiable PowerPoint™
lecture outlines. Also available are downloadable files of the
Instructor’s Solutions Manual and a set of “clicker questions” designed
for use with classroom-response systems. Also visit the Pearson
Education catalog page for Timberlake’s Basic Chemistry, fifth edition,
at www.pearsonglobaleditions.com/timberlake to download available
instructor supplements.

Prepared by William Timberlake, this resource includes more than
2000 questions in multiple-choice, matching, true/false, and short-
answer format.

This best-selling lab manual coordinates 35 experiments with the
topics in Basic Chemistry, fifth edition, uses laboratory investigations
to explore chemical concepts, develop skills of manipulating
equipment, reporting data, solving problems, making calculations,
and drawing conclusions.

This manual contains answers to report sheet pages for the Laboratory
Manual and a list of the materials needed for each experiment with
amounts given for 20 students working in pairs, available for download
at www.pearsonglobaleditions.com/timberlake.
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Highlighting Relevancy
and Applications

Designed to prepare students for science-related careers, Basic Chemistry organizes chemical concepts and
problem solving into clear, manageable pieces, ensuring students follow along and stay motivated through-
out their first chemistry course. Timberlake’s friendly writing style, student focus, challenging problems,
and engaging applications continue to help students make connections between chemistry and their future
careers as they develop problem-solving skills they’ll need beyond the classroom.

-

P Follow Ups and Applications

Chapter Openers throughout the text connect chemistry to real
life. Each chapter begins with an image and details of a profession
such as engineering, medicine, environmental science or agricul-
ture science, or exercise physiology. Follow Ups at the end of
chapter discuss the chemistry in the Chapter Opener and include
Applications. These questions show students how the chemistry

Chemistry in Our
Lives

In another 911 call, a man was
found lying on the grass
home. Blood was pre: his body,

A CALL CAME IN TO 911
from a man who found his wife lying
on the floor of their home. When

outside his

lab partner Mark will analyze the
fingerprints on the glass. He will also
match the characteristics of the bullet

they are learning applies specifically to their professional careers.

Follow Up
FORENSIC EVIDENCE SOLVES THE MURDER

Using a variety of laboratory tests, Sarah finds ethylene glycol
in the victim’s blood. The quantitative tests indicate that the
victim had ingested 125 g of ethylene glycol. Sarah deter-
mines that the liquid in a glass found at the crime scene was
ethylene glycol that had been added to an alcoholic bever-
age. Ethylene glycol is a clear, sweet-tasting, thick liquid that is
odorless and mixes with water. It is easy to obtain since it is
used as antifreeze in automobiles and in brake fluid. Because
the initial symptoms of ethylene glycol poisoning are similar to
being intoxicated, the victim is often unaware of its presence.

If ingestion of ethylene glycol occurs, it can cause depres-
sion of the central nervous system, cardiovascular damage, and
kidney failure. If discovered quickly, hemodialysis may be used
to remove ethylene glycol from the blood. A toxic amount of
ethylene glycol is 1.5 g of ethylene glycol/kg of body mass.
Thus, 75 g could be fatal for a 50-kg (110 Ib) person.

Mark d ines that fingerpi on the glass.
the ethylene glycol were those of the victim’s husband. This

home led to the arrest and conviction of the husband for poi-
soning his wife.

Applications

133 A container was found in the home of the victim that contained
120 g of ethylene glycol in 430 g of liquid. What was the per-
centage of ethylene glycol? Express your answer to the ones
place.

134 If the toxic quantity is 1.5 g of ethylene glycol per 1000 g of
body mass, what percentage of ethylene glycol is fatal?

Y

| 4

the police arrived, they determined
that the woman was dead. The
husband said he had worked late,
and just arrived home. The victim's
body was lying on the floor of the
living room. There was no blood
at the scene, but the police did
find a glass on the side table that
contained a small amount of liquid

In an adjacent laundry room/garage,

the police found a half-empty bottle
of antifreeze. The bottle, glass, and
liquid were bagged and sent to the
forensic laboratory.

and some bullet casings were found
on the grass. Inside the victim's home,
2 weapon was recovered. The bullet
casings and the weapon were bagged
and sent to the forensic laboratory.
Sarah and Mark, forensic
scientists, use scientific procedures
and chemical tests to examine the
evidence from law enforcement
agencies. Sarah proceeds to analyze
blood, stomach contents, and the
unknown liquid from the first victim's
home. She will look for the presence
of drugs, poisons, and alcohol. Her

casings to the weapon that was found
at the second crime scene.

Evidence from a
sent to the forensic laboratory.

CAREER

Forensic Scientist

evidence along with the container of antifreeze found in the

Most forensic scientists work in crime laboratories that are part of city or
county legal systems where they analyze bodily fluids and tissue samples
collected by crime scene investigators. In analyzing these samples,
forensic scientists identify the presence or absence of specific chemicals
within the body to help solve the criminal case. Some of the chemicals
they look for include alcohol, illegal or prescription drugs, poisons,
arson debris, metals, and various gases such as carbon monoxide. In
order to identify these substances, a variety of chemical instruments and
highly specific methodologies are used. Forensic scientists also analyze
samples from criminal suspects, athletes, and potential employees. They
also work on cases involving environmental contamination and animal
samples for wildlife crimes. Forensic scientists usually have a bachelor's
degree that includes courses in math, chemistry, and biology.

Focusing on New Problem-Solving
Strategies

This new edition introduces more problem-solving strategies, more
problem-solving guides, new Analyze the Problem with Connect
features, new Try It First and Engage features, conceptual and chal-
lenge problems, and new sets of combined problems.

e NEW! Connect feature has been added to the Analyze the
Problem boxes, which specifies the information that relates
the Given and Need sections.

e NEW! Try It First now precedes the Solution section of each
Sample Problem to encourage the student to work on the
problem before reading the given Solution.

* NEW! Engage feature asks students to think about the par-
agraph they are reading and to test their understanding by
answering the Engage question in the margin, which is related
to the topic.

i Need Connect
ANALYZE THE
PROBLEM standard number  scientific notation

but less than 10

coefficient is at least 1

|

|

SAMPLE PROBLEM 1.7 Scientific Notation
Write each of the following in scientific notation:
a. 3500 b. 0.000 016

What is different and what is the
same for an atom of Sn-105 and an
atom of Sn-132?
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» Interactive Videos
Interactive videos and demonstra-

tions help students through some
of the more challenging topics by
showing how chemistry works in
real life and introducing a bit of
humor into chemical problem solv-
ing and demonstrations. Topics
include Using Conversion Factors,
Balancing Nuclear Equations, and
Chemical v. Physical Change.

Sample Calculations walk students
through the most challenging chem-
istry problems and provide a fresh
perspective on how to approach
individual problems and plan solu-
tions. Topics include Using Con-

ANALYZE THe PROBLEM

GIVENY ALPHA PARTICLE BOMBARDMENT

T oF Al-27 PrODUCES A
RADICACTNE SOTOPE & A NEUTRON

[ﬂ:@%@g BALANCED NUCLEAR K,

version Factors, Mass Calculations
for Reactions, and Concentration of
Solutions.

Green play button icons appear
in the margins throughout the
text. In the eText, the icons link
to new interactive videos that
the student can use to clarify and rein-
force important concepts. All Interac-
tive Videos are available in web and
mobile-friendly formats through the
eText, and are assignable activities in
MasteringChemistry.

»

[\ A
P Py

PV
v, = A

P

STUDY CHECK 1.5

Interactive Video _SAMPLE PROBLEM 1.5 Solving Equations
Solve the following equation for V5:
> PV =PV
Solving Equations m
SOLUTION
AVi =PV,

To solve for V5, divide both sides by the symbol P,.
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MasteringChemistry®

MasteringChemistry® from Pearson is the leading online teaching and learning system designed to
improve results by engaging students before, during, and after class with powerful content. Instruc-
tors may ensure that students arrive ready to learn by assigning educationally effective content before
class, and encourage critical thinking and retention with in-class resources such as Learning Catalyt-
ics. Students can further master concepts after class through traditional homework assignments that
provide hints and answer-specific feedback. The Mastering gradebook records scores for all automat-
ically graded assignments while diagnostic tools give instructors access to rich data to assess student
understanding and misconceptions.

Mastering brings learning full circle by continuously adapting to each student and making learn-
ing more personal than ever—before, during, and after class.

Before Class

PEARSON

— — Dynamic Study Modules 4
- — SEES Help students quickly learn chemistry!
Now assignable, Dynamic Study Modules (DSMs)
enable your students to study on their own and be
better prepared with the basic math and chemistry
skills needed to succeed in the course. The mobile
app is available for iOS and Android devices for
study on the go and results can be tracked in the

MasteringChemistry gradebook.
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P Reading Quizzes

Reading Quizzes give instructors the
opportunity to assign reading and test
students on their comprehension of
chapter content.
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During Class

L Learning Catalytics

Learning Catalytics is a “bring your own device” stu-
dent engagement, assessment, and classroom intelli-
gence system. With Learning Catalytics you can:

e Assess students in real time, using
open-ended tasks to probe student
understanding.

e Understand immediately where students are
and adjust your lecture accordingly.

* Manage student interactions with intelligent
grouping and timing.

After Class
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Tutorials and Coaching J
Students learn chemistry by practicing chemistry.

Tutorials, featuring specific wrong-answer feedback,
hints, and a wide variety of educationally effective
content, guide your students through the toughest
topics in Basic Chemistry.

T —
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