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Preface

This first edition of Foundations of General, Organic, and
Biochemistry is the answer to a long-standing dream of ours
to write a text that would condense the critical topics
of chemistry into a book that could serve a one-semester, as
well as a two-semester, chemistry course. The key to doing
this well is to put the “general” back into general chem-
istry, providing students with a view of chemistry as an in-
tegrated discipline. Our strategy to accomplish this goal
has been to tighten the inorganic chapters to emphasize
those topics essential to understanding basic concepts in
organic chemistry and biochemistry, as well as to highlight
critical applications in related careers. This approach allows
us to provide sufficient opportunity for students to develop
an understanding of organic and biochemistry, areas often
neglected for lack of time.

Reaching the Student Audience

Like two-semester books, this text is designed for majors in
health-related fields. However, our target audience for this
book is somewhat broader. We recognize the increased
need for two-year programs to teach biotechnologists,
medical technicians, forensic technologists, and agriculture
and environmental managers, in addition to the nursing
programs that are the typical target audience for such texts.
Our response to this expanded set of needs has been to
write a book fostering student understanding of key con-
cepts in chemistry that are needed to successfully pursue
these varied career paths.

With this target audience in mind, we have used a
writing style and level intended to stimulate student in-
terest and maintain that interest throughout the course.
We have also integrated concepts and applications to pro-
duce scientifically literate students—those who are able to
recognize the connections between the chemistry they are
studying and the world in which they live. Such students
are better able to make well-informed decisions on the sci-
entific and technological issues facing the world today.
Both practical understanding and scientific literacy are
promoted through inclusion of special boxed topics con-
necting chemistry to medical, environmental, and forensic

applications, and the often open-ended “For Further
Understanding” questions that follow, which require
students to think “beyond the box.”

Key Features of Foundations of
General, Organic, and Biochemistry

Throughout the project, we have been true to one goal: to
write a book that is student-oriented and readable. The
ultimate goal is to promote student learning and to facili-
tate teaching. We want to engage students, appeal to vi-
sual learners, and provide a variety of pedagogical tools
to support the needs of different types of learners. We
have utilized a variety of strategies to accomplish these
goals.

Engaging Students

Students learn better when they can see a clear relation-
ship between the subject material they are studying and
real life, We have written the text to help students make
connections between the principles of chemistry and
their life experiences, as well as their future professional
experiences. This is accomplished through the inclusion
of numerous boxed topics called Connections. These
short stories present real-world situations involving
one or more topics that students will encounter in the
chapter.

* Medical Connections relate chemistry to a health
concern or a diagnostic application.

* Environmental Perspectives deal with issues, including
the impact of chemistry on the ecosystem and the way
in which these environmental changes affect human
health.

* Lifestyle Connections delve into chemistry and society,
and include such topics as gender issues in science
and historical viewpoints.

Xix
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o Chemistry at the Crime Scene essays explore the
chemistry behind the emergent field of forensic

science.

Poiy CHEMISTRY

at the Crime Scene

ln September of 2005, Thomas Sweatt was sentenced to life in
prison for setting 45 fires in the Washington, D.C. area. Aside
from millions of doflars in property damage, two people died
a5 a result of these fires. Mr. Sweatt confessed to the fires,
which terrorized the Washington metropolitan area over
a two-year period, stating that he was “addicted to setting
fires.”

Authorities estimate that one-third of all fires are arson and
the Federal Bureau of Investigation reports that arson is more
common in the United States than anywhere else in the world
Although arsonists may set fires as terrorist acts, to defrand in-
surance companies, to gain revenge, or to cover up another
crime, other arsonists are mentally ill pyromaniacs like Mr.
Sweatt

As soon as a fire is extinguished and the scene is secure, in-

vestigators immediately gather evidence to determine the
cause of the fire. They study the pattern of the fire to determine
the point of origin, This is critical, because this is where they
must sample for the presence of accelerants, flammable sub-
stances that cause fires to bumn hotter and spread more quickly.
The most common accelerants are mixtures of hydrocarbons,
including gasoline, kerosene, or diesel fuel
Because all of these accelerants contain molecules that
evaporate, they may be detected at the point of origin by
trained technicians or “sniffer dogs.” However, a much more
advanced technology is also available; it is called headspace
gas chromatography, Gas chromatography separates and iden-
tifies compenents of a sample based on differences in their
bolling points. Each gas mixture produces its own unique
‘chemical fingerprint” or chromatogram. Crime scene techni-
cians collect debris from the point of origin and seal it in an
airtight vial. In the laboratory, they heat the vial so the hy-
drocarbons evaparate and are trapped in the headspace of the
vial. These gases are then collected with a needle and syringe
and injected into the gas chromatogram for analysis and
identification.
To be absolutely certain that an accelerant has been used,
the crime scene technicians also collect debris from control sites
away from the paint of origin. The reason for this is that pyrol

| Arson and Alkanes

caused by heat, may produce products that simulate acceler
ants. If an accelerant is found at the point of origin and not
among the other pyrolysis products, it can be concluded that ar
son was the cause of the blaze.

Of course, the next priority is to catch the arsonist. Crime
scene technicians collect and analyze physical evidence, includ-
ing fingerprints, footprints, and other artifacts, found at the
crime sceme. In the case of Mr. Sweatt, it was DNA fingerprint
evidence from articles of clothing left at the crime scenes that
led to his capture and conviction and ended his two-year arson
spree

FOR FURTHER UNDERSTANDING

investigate the composition of gasoline, diesel fuel
explain how they can be distinguished from one ano
chromatography.

d kerosene and
er using gas

Other accelerants that have been used by arsanists include nall polish
remover (acetane), grain alcohol (ethanol), and nibbing alcohot (2-propancl
or isopropyl alcohol.) What properties do these substances share that make
them usefu! as aceelerants?

ysis, the decomposition or transformation of a comp

Learning Tools

In designing the original learning system, we asked our-
selves the question: “If we were students, what would help
us organize and understand the material covered in this
chapter?” With valuable suggestions from reviewers, we
have established a set of pedagogical tools to support stu-
dent learning:

* Learning Goals: A set of objectives at the beginning of
each chapter previews concepts that will be covered
in the chapter. Icons within the margin locate text
material that supports the learning goals.

* Detailed Chapter Outline: A listing of topic headings
is provided for each chapter. Topics are arranged in
outline form to help students organize the material
in their own minds. o LEARNING GOALS

Chapter Cross-References: To help students locate
the pertinent background material, references to
previous chapters, sections, and perspectives are
noted in the margins of the text. These marginal cross
references also alert students to upcoming topics
related to the information currently being studied.

Descriptios
Kinetic Molecular Theory of
Properties of Gases and the Kinstic Molecular

Theory 170 a Explain the relationship between the Kifetic

molecular theory and the physical properties of

scribe the major points of the kinetic majecular

m theory of gases

Boyle's Law: Relationship of Pressure and
Volume 171 macroscopic quantities of gases.
Charles's Law: Relatlonship of Temperature and
Volume 172
Combined Gas L.
Avogadro's Law

(]

Describe the behavior of gases expressed by the

gas laws: Boyle’s law, Charles's law, combined

gas law, Avogadro's law, the ideal gas law. and

elationship of Number of

18 5 of the lquid state in terms of

amental Perspective The Greenhouse Effect ndividual molecules that
Morming 181
Ideal Gases Versus Real Gases 182
6.2 The Liquid State 182
Compressibility 182
Viscosity 182
A Medical Connection Blood Gases and Respiration 183
Surface Tension 183
Vapor Pressure of a Liquid 184
Chemistry at the Crime Scene  Explosives af the
Alrpart 1
van der Waals F 186
Hydtogen Bonding 186
6.3 The Solid State 187
Properties of Solids 167
Types of Crystalline Solids 188
A Ufestyle Connection  AnExtraordinary Molecule 189

e processes of melting, boiling,
182 | CHAPTER 6 States of Matter Kt Emoh e

Describe the dipolar attractions known collectively
as van der Wasls forces.

Ideal Gases Versus Real Gases

To this point, we have assumed, in both theory and calculations, that all gases be
have as ideal gases. However, in reality there is no such thing as an ideal gas. As

Describe hydrogen banding and its relationship tc

boiling and melting temperatures.

we noted at the beginning of this section, the ideal gas is a model (a very useful ! the various classes of
ane) that describes the behavior of individual atoms and molecules; this behavior

translates to the collective properties of measurable quantities of these atoms and

te the proper

{ionic. coval iat, and metallic] to

molecules. Limitations of the model arise from the fact that interactive forces,
even between the widely spaced particles of gas, are not totally absent in any

sample of gas

Attractive forces are present in gases composed of polar molecules. Nonuni-
form charge distribution on polar molecules creates positive and negative regions,
resulting in electrostatic attraction and deviation from ideality.

Calculations involving polar gases such as HF, NO, and SO, based on ideal gas
equations (which presume no such interactions) are approximations. However, at
low pressures, such approximations certainly provide useful information. Nonpo-
lar molecules, on the other hand, are only weakly attracted to cach other and be-
have much more ideally in the gas phase.

See Sections 3.5 and 6.2 for a discussion
of interactions of polar molecules




« Summary of Key Reactions: In the organic chemistry
chapters, each major reaction type is highlighted on a
blue background. Major equations are summarized at
the end of the chapter, facilitating review.
Chapter Summary: Each major topic of the chapter is
briefly reviewed in paragraph form in the end-of-
chapter summary. These summaries serve as a mini-
study guide, covering the major concepts in the chapter.
*» Key Terms: Key terms are printed in boldface in the
text and defined immediately. Each key term is also
listed at the end of the chapter and is accompanied by
a section number for easy reference.
* Glossary of Key Terms: In addition to being listed at
the end of the chapter, each key term from the text is
defined in the alphabetical glossary at the end of the
book.
Further Information Online: The ARIS website for
this textbook provides important readings, equations,
and tables of formula weights, mathematics reviews,
among numerous other topics, and can be accessed at
www.mhhe.com/denniston.
* Online Animations: An animation icon alerts the
reader to animations that are available online to help

bring chemistry to life. ‘

The Art Program

Today’s students are much more visually oriented than
students of any previous generation. Television and the
computer represent alternate modes of learning. We have
built upon this observation through use of color, figures,
and three-dimensional computer-generated models. This
art program enhances the readability of the text and pro-
vides alternative pathways to learning.

* Dynamic Illustrations: Each chapter is amply
illustrated using figures, tables, and chemical
formulas. All of these illustrations are carefully
annotated for clarity.

Preface | xxi

SUMMARY OF REACTIONS

Reactions of Alkanes
Combustion:

CuHyz + O —
Alkane  Oxygen

CO; + HO + heat energy
Carbon ‘Water
dioxide

Halogenation:
H H
light or heat I
iy R—('—‘X + H—X
H H

Halogen Alkyl Hydrogen
halide  halide

SUMMARY

10.1 The Chemistry of Carbon

rganic chemistry began with

Comy:
fied as either hydrocirboy
substituted hydrocarbe

and numbering the carbon chain to provide the lowest
possible number for all substituents The subst
names and numbers are used as prefixes before the

ent ph emical properties
because the atoms are bonded 10 one another in different
patterns.

10.3 Cycloalkanes

a family of organic molecules having C—C
a ring structure. They are named by adding
to the name of the alkane parent com-

Cycloathanes a

pound

10.4 Reactions of Alkanes and Cycloalkanes

QUESTIONS AND PROBLEMS

The Chemistry of Carbon
Foundations

Sodium utom iNa)

e

Chilorine atom €1

Figure 3.2

The arrangement of fons in a crystal of NaCl (sodium
chioride, table salt). (a) A sodium atom loses one
electron 10 become a smaller sodium ion, and 3
chiorine atom gains that electron, becoming a larger
chioride ion. (b) Attraction of Na ™ and CI” forms NaCl
ion pairs that aggregate in a three-dimensional crystal
fattice structure. {c) A microscopic view of NaCl
crystals shows their cubic geometry. Each tiny crystal
contains billions of sodium and chlonde ions.

124 | CHAPTER 4 Caiculations and the Chemical Equation

Figure 4.6

Balancing the equation HCI + Ca—
CaCl, + H,. (a) Neither product is the

correct chemical species. (b) The reactant, ’
HCl, is incorrectly represented as H,Cl,
(c) This equation is correct: all species are
correct, and the law of conservation of
mass Is obeyed

) Incorrect

1) Iicurect equation

® ®

| |
ke L0
™ .s
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+ Color-Coding Scheme: We have color-coded the
reactions so that chemical groups being added or
removed in a reaction can be quickly recognized. This
is done by using red print in chemical equations or
formulas to draw the reader’s eye to key elements or
properties in a reaction or structure. Blue print is used

when additional features must be highlighted.

Blue background screens denote generalized chemical
and mathematical equations. In the organic chemistry
chapters, we use a blue background screen to designate
key reactions within the text and in the Summary of Reac-
tions section at the end of the chapter.

Yellow background screens are used to illustrate en-
ergy—either as energy stored in electrons or groups of
atoms—in the general and biochemistry sections of the
text. In the organic chemistry section of the text, we use
yellow background screens to show the parent chain of or-
ganic compounds.

Certain situations make it necessary to adopt a unique
color convention tailored to the material in a particular
chapter. For example, in Chapter 16, the structures of
amino acids require three colors to draw students’ atten-
tion to key features of these molecules. For consistency, red
is used to denote the acid portion of an amino acid, and
blue is used to denote the basic portion of an amino acid.
Green print is used to denote the R groups, and a yellow
background screen directs the eye to the a-carbon.

a-Carboxylate

group
H
I 0

u'—.r’\nnnu—>|[;r§" —Cq—C’

N

group ‘U(—)

R «a-Carbon

Side-chain R group

Figure 16.1

General structure of an a-amino acid. All
amino acids isolated from proteins, with
the exception of proline, have this general
structure.

* Computer-Generated Models: The students” ability
to understand the geometry and three-dimensional
structure of molecules is essential to the understanding
of organic and biochemical reactions. Computer
generated models are used throughout the text because
they are both accurate and easily visualized.

Problem Solving and Critical Thinking

The best way to learn chemistry and apply it to practical
situations is to develop problem-solving and critical think-
ing skills. To help students accomplish this, we have cre-
ated a variety of problems that require recall, fundamental
calculations, and complex reasoning.

¢ In-Chapter Examples, Solutions, and Problems: Each
chapter includes a number of examples that show the
student, step-by-step, how to properly reach the
correct solution to model problems. Whenever
possible, they are followed by in-text problems that
allow the students to test their mastery of information
and to build self-confidence.

Calculating Energy Involved in Calorimeter Reactions Learning Goal

1£0.050 mol of hydrochloric acid (HCI) is mixed with 0.050 mol of sodium
hydroxide (NaOH) in a “coffee cup” calorimeter, the temperature of 1.00 X 10° g
of the resulting solution increases from 25.0°C to 31.5°C, If the specific heat of
the solution is 1.00 cal/ g solution “C, calculate the quantity of energy involved
in the reaction, Also, is the reaction endothermic or exothermic?

SOLUTION

The change in temperature is
AT = Tepinat = i

= 31.5°C - 25.0°C = 65°C
Q=m, X AT, X SH,

1.00 cal

Q =100 X 10’g sohrtion X 65 x —
=65 % 10° cal

6.5 % 10° cal (or 0,65 keal) of heat energy were released by this acid-base
reaction to the surroundings, the solution; the reaction is exothermic

Calculating Energy Involved in Calorimeter Reactions
1 0.10 mol of ammonium chloride (NH,C) is dissolved in water producing

1.00 % 10° g solution, the water temperature decreases from 25.0°C to 18.0°C

1f the specific heat of the resulting solution is 1.00 cal /g-C, calculate the quantity
of energy involved in the process. Also, is the dissolution of ammonium chloride
endothermic or exothermic?

SOLUTION
The change in temperature is
AT = Tyinat = Tyfritial
= 18.0°C — 25.0°C = —-7.0°C
Q= m, X AT, X SH,
1.00 cal

2= 1.00 % 107 gsetution X (~7.0°2) %
Q s-seltion o=
= =70 x 10 cal

7.0 % 107 cal (or 0.70 keal) of heat energy were absorbed by the dissolution
process because the solution lost (- sign) 7.0 % 10° cal of heat energy to the
system. The reaction 1s endothermic

QUESTION 5. 11 G

Refer to Example 5.2 and calculate the temperature change that would have been
observed if 50.0 g solution were in the calorimeter instead of 1.00 % 107 g solution.




» End-of-Chapter Problems: We have created a wide
variety of paired concept problems. The answers to
the odd-numbered questions are found in the back
of the book as reinforcement for the students as they
develop problem-solving skills. The students must
then apply the same principles to the related even-

numbered problems.
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362 Would H.0 0r CCL, be expected o have s higher melting
point? Why?

Drawing Lewis Structures of Molecules

Foundations
363 Draw the appropridte Lewis strture for each of the
fullow g atums

365 Draw the appropriate Lewts structure for each of the
following jons
a L
b My
el
d. P
366 Draw the appropriate Lewis structune far each of the
tollowing fons
a B
boAl
e O
€s

Applications
3.67  Gove the Lewas structune for vach of the following
compounds

368 Give the Lewis structune for each of the following
compounds
a HNO,
b CCly
. Thry

369 Using the VSEPR theory, prdict the geometry, polarity, and
water solubility of cach compound in Question 3.7

370 Using the VSEPR theory, predict the geometry, polarity, and
water solubility of vach compound in Question 365

371 Ethanal tethyl alcohol or gram alcohol) has a mokscular

rmula resentt the structure of ethanol using

¥
372 Formaldehyde, 1O, in water solution has been used as a
preservative for blological specimens. Represent the Lewis

hyd

common solvent. 1tis found i such
diverse materials as nail polish remover and industrial
sulvents. Draw its Lewis stroctuee if its shelotal structure is
o
|
c—C—<
374 Ethylantine s an example of an important class of organic
compunids. The molecular formula of othylamime is
CHCHNH,. Draw its Lews structare
375 Predict whether the bond formed betwesen each of the
following pairs of atnms would be lonic, nonpolar, or polar

covalent
a Sand O
b. Siand I

Far Further Understanding | 108

. Naand Cl

& Naand O

e. Caoand Br

376 Predict whether the bond Jormed between cach of the following
pairs of atoms wold be fonic. nenpolar. ar polar covalent

a Cland C1

b. Hand H
e CandH
d. Liand F

e Oand O

hraw an appropriate covalent Lewis structure fommed by the

simplest combination uf atoms in Problem 375 f

o that invailves 4 nonpolar or polar covalent bond

A7 Drvaw an appropriate covalent Lewis structure formed by the
simplest combination of atoms in Problem 17 for each
mulecule that invilves s nonpolar or polar covalent bond.

ch

Properties Based on Electronic Structure and Molecular

Geometry

379 What is the relationship between the polarity of a bond and
the polarity of the molecule?

380 What cffect does polarity have on the solubility of a
compound in water?

181 What effect does polarity have on the melting point of a pure
compound

382 What effect does polarity have on the biling point of a pure
compound?

383 Would you expect KCl to dissolye in w
384 Would you expent ethylamine (Question 374) to dissolve in
water?

OR FURTHER UNDERSTANDING

1. Predict differences i our global environment that may have
arisen i the freezing point and boiling point of water were 20°C
higher than they are.

2. Would you expect the componned C:5;H, to exist? Why ar why
not?
3 Wnite a Lowis structure for the ammonium Jon, Fxplain why its
charge must be + |
4. Which of the f compounds would be predicted to b
the higher boling point? Explain your reasoning
HOH HoH
11 [
H—C—(—0-H H—L{—C—H
| I L
HoH HH
Lharnd Filvise
5. Why does the octet n not work well for compounds of

lanthamde and 4
wight that nray be m

ements? Sugest a number other than
¢ suitable.

volume of any ideal gas is 22.4 L. STP’ conditions are de-
fined as 273 K (or 0°C) and 1 atm pressure.

Boyle's law, Charles’s law, and Avogadro’s law may be
combined into a single expression relating all four terms,
the ideal gas law: PV = nRT. R is the ideal gas cons
(0.0821 L-atm K" mol™") if the units P (atmospheres),
V (liters),  (number of moles), and T (Kelvin) are used.

Charles’s law (6.1)
combined gas law (6.1)
condensation (6:2)

covalent solid (6.3)

crystalline solid (6.3)

Dalton’s law (6.1}
dipole-dipole interactions (6.2)

The combined gas law provides a ¢ exp
for gas law calculations mvolving the most common vari-
ables: pressure, volume, and temperature.

Dalton's law of partial pressures states that a mixture of
gases exerts a pressure that is the sum of the pressures that
each gas would exert if it were present alone under similar
conditions (P, = py + ps + ps +

6.2 The Liquid State

Liquids are practically incompressible because of the close-
ness of the molecules, The viscosity of a liquid is a measure
of its resistance to flow. Viscosity generally decreases with
increasing temperature. The surface tension of a liquid is a
measure of the attractive forces at the surface of a liquid
Surfactants decrease surface tension

The conversion of liquid to vapor at a temperature
low the boiling point of the liquid is eoaporation. Conver-
sion of the gas to the liquid state is condensation. The vapor
pressure of the lipueid is defined as the pressure exerted by the
vapor at equilibrium at a specified temperature. The normul
batling point of a liquid is the temperature at which the va-
por pressure of the liquid is equal to 1 atm

Molecules in which a hydrogen atom is bonded to a
small, highly electronegative atom such as nitrogen, oxy-
gen, or fluorine exhibit hydrogen bonding. Hydrogen bond-
ing in liquids is responsible for lower than expected vapor
pressures and higher than expected boiling points. The
presence of van der Waals forces and hydrogen bonds signif-
icantly atfects the boiling points of liquids as well as the
melting points of solids

6.3 The Solid State

Solids have fixed shapes and volumes. They are incompress
iirle, owing to the closeness of the particles. Solids may be
crystalline, having a regular, repeating structure, or un
5, having no organized structure.

Crystalline solids may exist as ionic solids, coalent solids,
molecular solids, or metallic solids. Electrons in metallic solids
are extremely mobile, resulting in the high conductivity (ability
to carry electrical current) exhibited by many metallic solids.
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Boyle's law (6.1)

amorphous solid (6.3)
Avogadro’s law (6.1)

evaporation (6.2
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ideal gas (6.1)
ideal gas law (5.1)
ionic solid (6.3)

g (6:2)

Kinetic molecular theory (6.1)
London forces (62)
melting point (6.3
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pressure (STP) (6.1)
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g the particles

627 Do gases exhibit more ideal behayior at Jow of high presstres?

628 Do gases exhibit more ideal behavior at low or high

tempuratures? Why?

629 Use the kinetic molecular theory to explain why dissimilar

gases mix more rapidly at high lemperatures th

femperatures

Mt low

630 Use the kmetic molecular theory 1o explain why aerssol cans
carry instructions warning against heating or disposing of the

container i a fire

631 Prdict and explatn any observed chany
an inflated Balloon s cooled (perhaps efrig

taking place when

632 Predict and explain any observed chamges taking place when

an inftated ball
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Foundations
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o is heated (perhaps microwaved).

s used for gas law
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636 The temperature on o summer day may be 90°F Convert this

value to Kelvins.

¢ CHEMISTRY

at the Crime Scene

he images flash across our television screens: o “bomb sniff-

ng” dog being led through an airport or train station, pa
ings to sniff packages or passengers, looking for anything of
a suspicious nature. Or, perhaps, we see a Jong line of pec
waiting to pass through a scanning de rrounded by wh,
appears to be hundreds of thousands of doltars worth of elec-
trunic gadgetry

At ane level, we certainly know what is happening. These
steps are taken o increase the likelihood that our trip, as well as
everyane ese’s. will be as safe and warry-frev as possible. From
a scientific standpoint, we may wonder how thise steps actu-
ally detect explostve materials. What do the dog and some elec-
tronic devices have in common? How can a dog sniff a solid or
@ lquid? Surely everyone knows that the nose can only sense
gases, and explosive devices are solids or liquids, or a combina
ton of the two,

One potential strateyy 15 based on the concept of vapor
pressure, which you have just studied. We now know that Tig-
uids, such as water, have o measurable vapor pressure at room
temperature. In fact, most Hquids and many solids have vapor
pressures large enough to allow detection of the molecules in
the gas phase. The challenge is finding devices that are sutfi-
clently sensitive and selective, enabling them to detect low con-
centrations of molecules charactersstic of explosives, without
becoming confused by thousands of other compounds rou-
tinely present in the air.

Each explosive device has its own “signature.” a unique
mi of chemicals used in Its manutacture and assembly. If only

one. or perhaps & few, of these compounds has a bl

Explosives at the Airport

vapor pressure, it may be detected with a sensitive measuring
device.

Dogs are renowned for their keen sense of smell, and some
breeds are better than others, Dogs can be trained to signal the
presence of certain scents by barking or exhibiting unusual agi-
tation. A qualified handlor can recognize these cues and alert
appropriate authorities,

Scientific instruments are designed to mimic the scenario
described here. A device, the nass spectrometer, can detect very
low concentrations of molecules in the air. Additionally, it can
distinguish certain “target” molecules, because each different
compound s its own umique molar mass, Detection of mole-
cules of interest generates an electrical signal, and an alarm is
sounded.

Compounds with high vapor pressures are most essily de-
tected. Active areas of forensic research involve designing a
new generation of instruments that are even more sensitive and
selective than those curmently available. Decreased cost and in-
creased portability and reliability will enable many sites, not
currently being monitored, to have the same level of protection
as major transit facilities

FOR FURTHER UNDERSTANDING

Would you expect nanpotar or patar molecules of similar mass 1o be more
caly detected? Why?

Why musst an explosives detection device be highly selective?

* For Further Understanding Problems: Each end-of-
chapter Questions and Problems section includes a set

of critical thinking problems referred to as “For Further

Understanding.” These problems are intended to
challenge students to integrate concepts to solve more

complex problems. They make a perfect complement to

the classroom lecture because they provide an
opportunity for in-class discussion of complex
problems dealing with daily life and the health care
sciences. Each of the boxed essays in the text also
includes open-ended For Further Understanding

problems that challenge the student to investigate the

topic further.
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Supplements for the Instructor

The following items may accompany this text. Please con-
sult your McGraw-Hill representative for policies, prices,
and availability as some restrictions may apply.

» McGraw-Hill’s Foundations of General, Organic, and
Biochemistry ARIS website (Assessment, Review, and
Instruction System) makes homework meaningful—
and manageable—for instructors and students.
Instructors can assign and grade chapter-specific
homework within the industry’s most robust and
versatile homework management system. These
homework questions can be imported into a variety
of course management solutions such as WebCT,
Blackboard, and WebAssign. These course cartridges
also provide online testing and powerful student
tracking features. From the ARIS website, students
can access these chapter-specific self-study tools:

e Self-quizzes
¢ Animations
* Key Terms

Go to www.aris.mhhe.com to learn more, or go directly to
this book’s ARIS site at www.mhhe.com /denniston.

e An Instructor’s Testing and Resource CD-ROM includes
the Instructor’s Solutions Manual, prepared by the
authors and by Timothy Dwyer of Villa Julie College.
The Instructor’s Solutions Manual contains
suggestions for organizing lectures, instructional
objectives, perspectives on boxed readings from the
text, a list of each chapter’s key problems and
concepts, and contains all answers for the textbook’s
even-numbered end-of-chapter problems. A
Computerized Test Bank of questions for each chapter,
prepared by Ann T. Eakes, is also included on this
cross-platform CD-ROM.

* Laboratory Resource Guide: Written by Charles H.
Henrickson, Larry C. Byrd, and Norman W. Hunter of
Western Kentucky University, this helpful prep guide
contains the hints that the authors have learned over the
years to ensure students’ success in the laboratory. This
Resource Guide is available through the ARIS course
website for this text.

* Over 300 animations are available within McGraw-
Hill's Chemistry Animations DVD. Instructors can easily
view the animations and import them into PowerPoint
to create multimedia presentations.

* A set of 100 printed transparencies feature key color
images and tables from the text to assist instructors with
classroom projection needs.

essential to understanding basic concepts in organic chemistry

Uﬂm::] This ARIS website provides online content that is designed to
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» McGraw-Hill has partnered with elnstruction to
provide the revolutionary Classroom Performance System
(CPS), to bring interactivity into the classroom. CPSis a
wireless response system that gives the instructor and
students immediate feedback from the entire class. The
wireless response pads are essentially remotes that are
easy to use and engage students. CPS allows you to
motivate student preparation, interactivity, and active
learning so you can receive immediate feedback and
know what students understand. A text-specific set of
questions, formatted for both CPS and PowerPoint, is
available via download from the Instructor area of the
Online Learning Center.

A Laboratory Manual for General, Organic, and
Biochemistry by Henrickson/Byrd /Hunter provides
clear and concise laboratory experiments to reinforce
students’ understanding of concepts. Prelaboratory
exercises, questions, and report sheets are coordinated
with each experiment to ensure active student
involvement and comprehension.

Supplements for the Student

¢ The Student Solutions Manual, prepared by Timothy
Dwyer of Villa Julie College, contains chapter-sorted,
detailed solutions and explanations for all odd-
numbered problems in the text.

* McGraw-Hill's Foundations of General, Organic, and
Biochemistry ARIS Website (www.mhhe.com /denniston)
contains useful study and review tools for students,
including chapter-specific quizzing and animations
specific to the content in each chapter. Animations
have quiz questions associated with them, to check
your comprehension of the material.

* Schaum'’s Outline of General, Organic, and Biological
Chemistry is written by George Odian and Ira Blei.
This supplement provides students with over 1400
solved problems with complete solutions. It also
teaches effective problem-solving techniques.
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