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 END-OF-TEXT MATERIAL  

 At the back of the text are appendices that give additional 
background details, charts, and answers to chapter exercises. 
Appendix E provides solutions for each chapter’s follow-up 
Example exercises. There are also a glossary of all key terms, 
an index organized alphabetically by subject matter, and 
special tables printed on the inside covers for reference use.

   “ . . .  many books addressing similar disciplines have a 
tendency to talk over a student’s head, making a student 
frustrated further in a class they do not want to be 
attending.  . . .  Personally, I would admit that Integrated 
Science has a slight edge. The glossary seems up-to-date 
and centers in on words many nonscience majors may not 
understand.”  

   — David J.   DiMattio ,   St. Bonaventure University        

 MULTIMEDIA SUPPLEMENTS   

McGraw-Hill Connect Physical Science
McGraw-Hill Connect Physical Science is a web-based assign-
ment and assessment platform that gives students the means 
to better connect with their coursework, with their instructors, 
and with the important concepts that they will need to know for 
success now and in the future. With Connect Physical Science, 
instructors can deliver assignments, quizzes, and tests easily 

 Mathematical Review 
  Appendix A 

   A.1 WORKING WITH EQUATIONS 

  Many of the problems of science involve an equation, a short-

hand way of describing patterns and relationships that are ob-

served in nature. Equations are also used to identify properties 

and to define certain concepts, but all uses have well-established 

meanings, symbols that are used by convention, and allowed 

mathematical operations. This appendix will assist you in better 

understanding equations and the reasoning that goes with the 

manipulation of equations in problem-solving activities.  

   Background 

 In addition to a knowledge of rules for carrying out mathemati-

cal operations, an understanding of certain quantitative ideas 

and concepts can be very helpful when working with equations. 

Among these helpful concepts are (1) the meaning of inverse 

and reciprocal, (2) the concept of a ratio, and (3) fractions. 

 The term  inverse  means the opposite, or reverse, of some-

thing. For example, addition is the opposite, or inverse, of 

subtraction, and division is the inverse of multiplication. A 

 reciprocal  is defined as an inverse multiplication relationship 

between two numbers. For example, if the symbol  n  represents 

any number (except zero), then the reciprocal of  n  is 1/ n.  The 

reciprocal of a number (1/ n ) multiplied by that number ( n ) 

always gives a product of 1. Thus, the number multiplied by 

5 to give 1 is 1/5(5 � 1/5 � 5/5 � 1). So 1/5 is the reciprocal 

of 5, and 5 is the reciprocal of 1/5. Each number is the  inverse  

of the other. 

 The fraction 1/5 means 1 divided by 5, and if you carry out 

the division, it gives the decimal 0.2. Calculators that have a 

1/ x  key will do the operation automatically. If you enter 5, then 

press the 1/ x  key, the answer of 0.2 is given. If you press the 1/ x  

key again, the answer of 5 is given. Each of these numbers is a 

reciprocal of the other. 

 A  ratio  is a comparison between two numbers. If the sym-

bols  m  and  n  are used to represent any two numbers, then the 

ratio of the number  m  to the number  n  is the fraction  m/n.  This 

expression means to divide  m  by  n.  For example, if  m  is 10 and 

 n  is 5, the ratio of 10 to 5 is 10/5, or 2:1. 

 Working with  fractions  is sometimes necessary in problem-

solving exercises, and an understanding of these operations is 

needed to carry out unit calculations. It is helpful in many of 

these operations to remember that a number (or a unit) divided 

by itself is equal to 1; for example,
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 When one fraction is divided by another fraction, the op-

eration commonly applied is to “invert the denominator and 

multiply.” For example, 2/5 divided by 1/2 is
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 What you are really doing when you invert the denomina-

tor of the larger fraction and multiply is making the de-

nominator (1/2) equal to 1. Both the numerator (2/5) and the 

denominator (1/2) are multiplied by 2/1, which does not change 

the value of the overall expression. The complete operation is
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  Symbols and Operations 

 The use of symbols seems to cause confusion for some students 

because it seems different from their ordinary experiences with 

arithmetic. The rules are the same for symbols as they are for 

numbers, but you cannot do the operations with the symbols 

until you know what values they represent. The operation signs, 

such as �, � , � , and �, are used with symbols to indicate the 

operation that you  would  do if you knew the values. Some of the 

mathematical operations are indicated several ways. For example, 

 a  �  b ,  a  �  b , and  ab  all indicate the same thing, that  a  is to be mul-

tiplied by  b . Likewise,  a  �  b ,  a/b , and  a  � 1/ b  all indicate that  a  is 

to be divided by  b . Since it is not possible to carry out the opera-

tions on symbols alone, they are called  indicated operations.   

  Operations in Equations 

 An equation is a shorthand way of expressing a simple sentence 

with symbols. The equation has three parts: (1) a left side, (2) an 

equal sign (�), which indicates the equivalence of the two sides, 
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online. Students can practice important skills at their own pace 
and on their own schedule. Connect Physical Science includes 
all Parallel Exercises from the text (in open-ended, numerical 
entry, and algorithmic format whenever possible) as well as all 
Questions for Thought in multiple-choice format (written by 
the authors of the text).

With the Integrated Science companion site, instructors 
also have access to PowerPoint lecture outlines, an Instruc-
tor’s Manual, an Instructor’s Edition Lab Manual, electronic 
images from the text, clicker questions, quizzes, animations, 
and many other resources directly tied to text-specific materi-
als in Integrated Science. Students have access to self-quizzing, 
animations, and more.    

 Presentation Tools 
 Presentation Tools offer the ultimate multimedia resource center 
for the instructor. Graphics from the textbook are available in 
electronic format to create customized classroom presentations, 
visually based tests and quizzes, dynamic course website content, 
or attractive printed support materials. 

 The following assets are available in digital formats, for 
full-text download and also grouped by chapter: 

�    Art and Photo Library:  Full-color digital files of all of 
the illustrations and many of the photos in the text can be 
readily incorporated into lecture presentations, exams, or 
custom-made classroom materials.  

�    Worked Example Library and Table Library:  Access the 
worked examples and tables from the text in electronic 
format for inclusion in your classroom resources.  

�    Animations Library:  Files of animations and videos cover-
ing various topics are included so that you can easily make 
use of these animations in a lecture or classroom setting.  

�    Lecture Outlines:  Lecture notes, incorporating illustra-
tions and animated images, have been written to the sixth  
edition text. They are provided in PowerPoint format so 
that you may use these lectures as written or customize 
them to fit your lecture.      

 Personal Response Systems 
 Personal response systems bring interactivity into the class-
room or lecture hall. A wireless response system gives the in-
structor and students immediate feedback from the entire class. 
The wireless response pads are essentially easy-to-use remotes 
that engage students, allowing instructors to motivate student 
preparation, interactivity, and active learning. Instructors re-
ceive immediate feedback to gauge which concepts students 
understand. Questions covering the content of the  Integrated 
Science  text and formatted in PowerPoint are available on the 
Integrated Science  companion site.   

Computerized Test Bank Online
A comprehensive bank of over nine hundred test questions 
written by the authors of the text, in multiple-choice format at 
a variety of difficulty levels is provided within a computerized 
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  Glossary 

  A 
   abiotic factors    nonliving parts of an organism’s 

environment  

   absolute humidity    a measure of the actual amount 

of water vapor in the air at a given time—for 

example, in grams per cubic meter  

   absolute magnitude    a classification scheme to 

compensate for the distance differences to stars; 

calculations of the brightness that stars would 

appear to have if they were all at a defined, 

standard distance  

   absolute scale    temperature scale set so that zero is 

at the theoretical lowest temperature possible, 

which would occur when all random motion 

of molecules has ceased  

   absolute zero    the theoretical lowest temperature 

possible, which occurs when all random mo-

tion of molecules has ceased  

   abyssal plain    the practically level plain of the 

ocean floor  

   acceleration    a change in velocity per change in 

time; by definition, this change in velocity 

can result from a change in speed, a change in 

direction, or a combination of changes in speed 

and direction  

   accretion disk    fat bulging disk of gas and dust 

from the remains of the gas cloud that forms 

around a protostar  

   acetylcholine    a neurotransmitter secreted into 

the synapse by many axons and received by 

dendrites  

   acetylcholinesterase    an enzyme present in the 

synapse that destroys acetylcholine  

   achondrites    homogeneously textured stony 

meteorites  

   acid    any substance that is a proton donor when dis-

solved in water; generally considered a solution 

of hydronium ions in water that can neutralize 

a base, forming a salt and water  

   acid-base indicator    a vegetable dye used to dis-

tinguish acid and base solutions by a color 

change  

   acquired characteristics    characteristics an 

organism gains during its lifetime that are not 

genetically determined and therefore cannot be 

passed on to future generations  

   active transport    use of a carrier molecule to 

move molecules through a cell membrane in 

a direction opposite that of the concentration 

gradient; the carrier requires an input of energy 

other than the kinetic energy of the molecules  

   adenine    a double-ring nitrogenous-base molecule 

in DNA and RNA; the complementary base of 

thymine or uracil  

   adenosine triphosphate (ATP)    a molecule formed 

from the building blocks of adenine, ribose, 

and phosphates; it functions as the primary 

energy carrier in the cell  

   aerobic cellular respiration    the biochemical path-

way that requires oxygen and converts food, 

such as carbohydrates, to carbon dioxide and 

water; during this conversion, it releases the 

chemical-bond energy as ATP molecules  

   air mass    a large, more or less uniform body of air 

with nearly the same temperature and moisture 

conditions throughout  

   air mass weather    the weather experienced within 

a given air mass; characterized by slow, gradual 

changes from day to day  

   alcohol    an organic compound with a general for-

mula of ROH, where R is one of the hydrocar-

bon groups; for example, methyl or ethyl  

   aldehyde    an organic molecule with the general 

formula RCHO, where R is one of the hydro-

carbon groups; for example, methyl or ethyl  

   alkali metals    members of family IA of the periodic 

table, having common properties of shiny, 

low-density metals that can be cut with a knife 

and that react violently with water to form an 

alkaline solution  

   alkaline earth metals    members of family IIA of 

the periodic table, having common properties 

of soft, reactive metals that are less reactive 

than alkali metals  

   alleles    alternative forms of a gene for a particular 

characteristic (e.g., attached-earlobe and free-

earlobe are alternative alleles for ear shape)  

   alpha particle    the nucleus of a helium atom (two 

protons and two neutrons) emitted as radiation 

from a decaying heavy nucleus; also known as 

an alpha ray  

   alpine glaciers    glaciers that form at high elevations 

in mountainous regions  

   alternating current    an electric current that first 

moves one direction, then the opposite direc-

tion with a regular frequency  

   alternation of generations    a term used to describe 

that aspect of the life cycle in which there are 

two distinctly different forms of an organism; 

each form is involved in the production of the 

other, and only one form is involved in produc-

ing gametes  

   alveoli    tiny sacs that are part of the structure of the 

lungs where gas exchange takes place  

   amino acids    organic molecules that join to form 

polypeptides and proteins  

   amp    unit of electric current; equivalent to C/s  

   ampere    full name of the unit amp  

   amplitude    the extent of displacement from the 

equilibrium condition; the size of a wave from 

the rest (equilibrium) position  

   anaphase    the third stage of mitosis, characterized 

by dividing of the centromeres and movement 

of the chromosomes to the poles  

   androgens    male sex hormones produced by the 

testes that cause the differentiation of typical 

internal and external genital male anatomy  

   angle of incidence    angle of an incident (arriv-

ing) ray or particle to a surface; measured 

from a line perpendicular to the surface (the 

normal)  

   angle of reflection    angle of a reflected ray or 

particle from a surface; measured from a line 

perpendicular to the surface (the normal)  

   angular momentum quantum number    in the 

quantum mechanics model of the atom, one 

of four descriptions of the energy state of an 

electron wave; this quantum number describes 

the energy sublevels of electrons within the 

main energy levels of an atom  

   annular eclipse    occurs when the penumbra 

reaches the surface of Earth; as seen from 

Earth, the Sun forms a bright ring around the 

disk of the Moon  

   anorexia nervosa    a nutritional deficiency disease 

characterized by severe, prolonged weight loss 

for fear of becoming obese  

   Antarctic Circle    parallel identifying the limit to-

ward the equator where the Sun appears above 

the horizon all day for six months during the 

summer; located at 66.5°S latitude  

   anther    the sex organ in plants that produces the 

pollen that contains the sperm  

   antibody    a globular protein molecule made by the 

body in response to the presence of a foreign 

or harmful molecule called an antigen; these 

molecules are capable of combining with the 

foreign molecules or microbes to inactivate 

or kill them  

   anticline    an arch-shaped fold in layered bed rock  

   anticodon    a sequence of three nitrogenous bases 

on a tRNA molecule capable of forming hy-

drogen bonds with three complementary bases 

on an mRNA codon during translation  

   anticyclone    a high-pressure center with winds 

flowing away from the center; associated with 

clear, fair weather  

   antinode    region of maximum amplitude between 

adjacent nodes in a standing wave  

   aorta    the large blood vessel that carries blood from 

the left ventricle to the majority of the body  

   apogee    the point at which the Moon’s elliptical 

orbit takes the Moon farthest from Earth  

   apoptosis    also known as “programmed cell death”; 

death of specific cells that has a genetic basis 

and is not the result of injury  

   apparent local noon    the instant when the Sun 

crosses the celestial meridian at any particular 

longitude  

   apparent local solar time    the time found from the 

position of the Sun in the sky; the shadow of 

the gnomon on a sundial  

   apparent magnitude    a classification scheme 

for different levels of brightness of stars that 

you see; brightness values range from one to 

six with the number one (first magnitude) 
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test bank powered by McGraw-Hill’s flexible electronic testing 
program—EZ Test Online (www.eztestonline.com). EZ Test 
Online allows you to create the paper and online tests or quiz-
zes in this easy-to-use program!

Imagine being able to create and access your test or quiz 
anywhere, at any time without installing the testing software. 
Now, with EZ Test Online, instructors can select questions 
from multiple McGraw-Hill test banks or author their own, 
and then either print the test for paper distribution or give 
it online.

McGraw-Hill Higher Education 
and Blackboard®  
McGraw-Hill Higher Education and Blackboard have teamed 
up! What does this mean for you?

1. Your life, simplified. Now you and your students can 
access McGraw-Hill’s Connect™ and Create™ right from 
within your Blackboard course—all with one single sign-
on. Say goodbye to the days of logging in to multiple 
applications.

2. Deep integration of content and tools. Not only do you 
get single sign-on with Connect™ and Create™, you also 
get deep integration of McGraw-Hill content and content 
engines right in Blackboard. Whether you’re choosing a 
book for your course or building Connect™ assignments, all 
the tools you need are right where you want them—inside 
of Blackboard.

3. Seamless Gradebooks. Are you tired of keeping mul-
tiple gradebooks and manually synchronizing grades into 
Blackboard? We thought so. When a student completes an 
integrated Connect™ assignment, the grade for that assign-
ment automatically (and instantly) feeds your Blackboard 
grade center.

4. A solution for everyone. Whether your institution is al-
ready using Blackboard or you just want to try Blackboard 
on your own, we have a solution for you. McGraw-Hill 
and Blackboard can now offer you easy access to industry 
leading technology and content, whether your campus 
hosts it, or we do. Be sure to ask your local McGraw-Hill 
representative for details.

McGraw-Hill Tegrity®

McGraw-Hill Tegrity is a service that makes class time available 
all the time by automatically capturing every lecture in a search-
able format for students to review when they study and complete 
assignments. With a simple one-click start-and-stop process, 
instructors capture all computer screens and corresponding 
audio. Students replay any part of any class with easy-to-use 

browser-based viewing on a PC or Mac. Educators know that the 
more students can see, hear, and experience class resources, the 
better they learn. With McGraw-Hill Tegrity, students quickly 
recall key moments by using McGraw-Hill Tegrity’s unique 
search feature. This search helps students efficiently find what 
they need, when they need it across an entire semester of class 
recordings. Help turn all students’ study time into learning 
moments immediately supported by the class lecture. 

To learn more about McGraw-Hill Tegrity, watch a 2-minute 
Flash demo at http://tegritycampus.mhhe.com.

Create TM

Visit www.mcgrawhillcreate.com today to register and experience 
how McGraw-Hill Create™ empowers you to teach your students 
your way.

With McGraw-Hill Create™, www.mcgrawhillcreate.com, 
instructors can easily rearrange text chapters, combine mate-
rial from other content sources, and quickly upload their own 
content, such as course syllabus or teaching notes. Content can 
be found in Create by searching through thousands of leading 
McGraw-Hill textbooks. Create allows instructors to arrange 
texts to fit their teaching style. Create also allows users to per-
sonalize a book’s appearance by selecting the cover and adding 
the instructor’s name, school, and course information. With 
Create, instructors can receive a complimentary print review 
copy in 3 to 5 business days or a complimentary electronic 
review copy (eComp) via e-mail in minutes.

Disclaimer
McGraw-Hill offers various tools and technology products to 
support the Integrated Science textbook. Students can order 
supplemental study materials by contacting their campus book-
store, calling 1-800-262-4729, or online at www.shopmcgraw-
hill.com.  Instructors can obtain teaching aides by calling the 
McGraw-Hill Customer Service Department at 1-800-338-
3987, visiting our online catalog at www.mhhe.com, or contact-
ing their local McGraw-Hill sales representative.

As a full-service publisher of quality educational products, 
McGraw-Hill does much more than just sell textbooks. We cre-
ate and publish an extensive array of print, video, and digital 
supplements to support instruction. Orders of new (versus 
used) textbooks help us to defray the cost of developing such 
supplements, which is substantial. Local McGraw-Hill repre-
sentatives can be consulted to learn about the availability of the 
supplements that accompany Integrated Science. McGraw-Hill 
representatives can be found by using the tab labeled “My Sales 
Rep” at www.mhhe.com.

     PRINTED SUPPLEMENTARY MATERIALS   

 Laboratory Manual 
 The laboratory manual, written and classroom-tested by the 
authors, presents a selection of laboratory exercises specifically 

®
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written for the interest and abilities of nonscience majors. 
Each lab begins with an open-ended  Invitations to Inquiry,  
designed to pique student interest in the lab concept. This is 
followed by laboratory exercises that require measurement and 
data analysis for work in a more structured learning environ-
ment. When the laboratory manual is used with  Integrated 
Science,  students will have an opportunity to master basic 
scientific principles and concepts, learn new problem-solving 
and thinking skills, and understand the nature of scientific 
inquiry from the perspective of hands-on experiences. There 
is also an  instructor’s edition lab manual  available on the 
 Integrated Science  companion site.   
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