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    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 lb) person. 

 Mark determines that fingerprints on the glass containing 
the ethylene glycol were those of the victim’s husband. This 
evidence along with the container of antifreeze found in the 

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

   applications  

      1. 33  A container was found in the home of the victim that contained 
120 g of ethylene glycol in 450 g of liquid. What was the per-
centage of ethylene glycol? Express your answer to the ones 
place.   

     1. 34  If the toxic quantity is 1.5 g of ethylene glycol per 1000 g of 
body mass, what percentage of ethylene glycol is fatal?    

        

      ConCEPt maP       
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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.
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    a CaLL CamE in to 911  
from a man who found his wife lying 
on the floor of their home. When 
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. 

 In another 911 call, a man was 
found lying on the grass outside his 
home. Blood was present on his body, 
and some bullet casings were found 
on the grass. Inside the victim’s home, 
a 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 

lab partner Mark will analyze the 
fingerprints on the glass. He will also 
match the characteristics of the bullet 
casings to the weapon that was found 
at the second crime scene. 

      1  chemistry in Our 
lives   
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    CarEEr 
Forensic Scientist  
 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. 

     Evidence from a crime scene is 
sent to the forensic laboratory.   

 1

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 
they are learning applies specifically to their professional careers.

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.

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

•   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.
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 Calculator Display  Expressed in Scientific Notation 

	

or or

or or
							

				7.52 * 104				

				 5.8 * 10-2				

 On many scientific calculators, a number is converted into scientific notation using 
the appropriate keys. For example, the number 0.000 52 is entered, followed by pressing 
the 2 nd  or 3 rd  function key and the SCI key. The scientific notation appears in the calculator 
display as a coefficient and the power of 10. 

  

0.000 52 5.2 10-4*
Calculator display

2nd or 3rd function key SCI oror ==
    

    SamPLE ProBLEm  1. 7     Scientific notation   

 Write each of the following in scientific notation: 

a.    3500  b.   0.000 016     

    
try it FirSt

    
   SoLUtion  

ANALYZE THE 
PROBLEM

Given Need Connect

standard number scientific notation coefficient is at least 1 
 but less than 10

a.    3500 

   STEP 1  move the decimal point to obtain a coefficient that is at least 1 but less 
than 10. For a number greater than 1, the decimal point is moved to the left three 
places to give a coefficient of 3.5.  

  STEP 2  express the number of places moved as a power of 10. Moving the 
 decimal point three places to the left gives a power of 3, written as  103.   

  STEP 3  Write the product of the coefficient multiplied by the power of 10. 
 3.5 * 103     

b.   0.000 016 

   STEP 1  move the decimal point to obtain a coefficient that is at least 1 but less 
than 10. For a number less than 1, the decimal point is moved to the right five places to 
give a coefficient of 1.6.  

  STEP 2  express the number of places moved as a power of 10. Moving the 
d ecimal point five places to the right gives a power of negative 5, written as  10-5.   

  STEP 3  Write the product of the coefficient multiplied by the power of 10. 
 1.6 * 10-5              

    StUDy ChECk  1. 7   

 Write each of the following in scientific notation: 

a.    425 000  b.   0.000 000 86    

   anSWEr  

a.     4.25 * 105   b.    8.6 * 10-7      

STEP 1

STEP 2

STEP 3

Guide to Writing a Number
in Scientific Notation

Move the decimal point
to obtain a coefficient
that is at least 1 but less
than 10.

Express the number of
places moved as a power
of 10.

Write the product of the
coefficient multiplied by
the power of 10.
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     1. 3     Learning Chemistry: A Study Plan     
    LEarninG GoaL       Develop a study plan for learning chemistry.  

 Here you are taking chemistry, perhaps for the first time. Whatever your reasons for choos-
ing to study chemistry, you can look forward to learning many new and exciting ideas. 

   Features in This Text Help You Study Chemistry  
 This text has been designed with study features to complement your individual learning style. 
On the inside of the front cover is a periodic table of the elements. On the inside of the back 
cover are tables that summarize useful information needed throughout your study of chemistry. 
 Each chapter begins with Looking Ahead, which outlines the topics in the chapter.  Key Terms 
are bolded when they first appear in the text, and are summarized at the end of each chapter. 
They are also listed and defined in the comprehensive Glossary and Index, which appears at the 
end of the text. Key Math Skills and Core Chemistry Skills that are critical to learning chemistry 
are indicated by icons in the margin , and summarized at the end of each chapter.  In the Chapter 
Readiness list at the beginning of  every  chapter, the Key Math Skills and Core Chemistry Skills 
 from previous chapters     related to  the current  chapter concepts  are     highlighted for your review.       

 Before you begin reading, obtain an overview of a chapter by reviewing the topics in 
Looking Ahead. As you prepare to read a section of the chapter, look at the section title and 
turn it into a question. For example, for section  1. 1, “Chemistry and Chemicals,” you 
could ask, “What is chemistry?” or “What are chemicals?” When you come to a Sample 
Problem, take the time to work it through and compare your solution to the one provided. 
As you read the text, you will see Engage features in the margin, which remind you to 
pause your reading and interact with a question related to the material.      

 The Try It First feature above the Solution of each Sample Problem is a reminder 
for you to work out the problem before you look at the Solution. Many  Sample Problem s 
are accompanied by a  Guide to Problem Solving , which gives the steps needed to work 
the problem. The  Analyze the Problem  feature in some Sample Problems includes 
 Given , the information we have;  Need , what we are going to accomplish; and  Connect , 
how we proceed from Given to Need. When you compare your answer with the Solution 
provided, you know what you need to correct or change. This process of trying the prob-
lem first will help you develop successful problem solving techniques. Then work the 
associated  Study Check. The answers to all the Study Checks are included and you can 
compare your answer to the one provided.  

 At the end of  each  chapter section, you will find a set of Questions and Problems that 
allows you to apply problem solving immediately to the new concepts. The problems are 
paired, which means that each of the odd-numbered problems is matched to the following 
even-numbered problem. At the end of  each  chapter, the answers to all the odd-numbered 
problems are provided. If the answers match yours, you most likely understand the topic; 
if not, you need to study the section again. 

 Throughout  each  chapter, boxes titled “Chemistry Link to Health” and “Chemistry 
Link to the Environment” help you connect the chemical concepts you are learning to 
real-life situations. Many of the figures and diagrams use macro-to-micro illustrations 
to depict the atomic level of organization of ordinary objects, such as the atoms in alu-
minum foil. These visual models  illustrate the concepts described in the text and allow 
you to “see” the world in a microscopic way. 

 At the end of  each  chapter, you will find several study aids that complete the chapter. 
 Chapter Review   s   provide a summary in easy-to-read bullet points and  Concept Maps  visu-
ally show the connections between important topics. The  Key Terms , which are in boldface 
type within the chapter, are listed with their definitions.  Understanding the Concepts , a set 
of questions that use art and models, helps you visualize concepts.  Additional Questions 
and Problems  and  Challenge Problems  provide additional exercises to test your under-
standing of the topics in the chapter.  Applications  are groups of problems that apply sec-
tion content to current topics. Answers to all of the odd-numbered problems complete the 
chapter and you can compare your answers to the ones provided. 

  After some chapters    , problem sets called  Combining Ideas  test your ability to solve 
problems  containing material from more than one chapter .  
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 What is different and what is the 
same for an atom of Sn-105 and an 
atom of Sn-132? 

   EnGaGE   

ANALYZE 
THE 
PROBLEM

Given Need Connect

165 lb kilograms conversion
 factor

        
try it FirSt

Highlighting Relevancy  
and Applications
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NEW! Learning Catalytics™ is a “bring your own device” 
student engagement, assessment, and classroom intelligence 
system. with Learning Catalytics™ you can:

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

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

•   Improve your students’ critical-thinking skills.
•   Access rich analytics to understand student performance. 
•   Add your own questions to make Learning Catalytics™ fit your 

course exactly.
•   Manage student interactions with intelligent grouping and timing. 

NEW! Adaptive Follow-Up Assignments
Instructors now have the ability to assign adaptive follow-up 
assignments to students. Content delivered to students as part 
of adaptive learning will be automatically personalized for each 
individual based on strengths and weaknesses identified by his or 
her performance on Mastering  parent assignments.

NEW! Dynamic Study Modules, designed to enable students 
to study effectively on their own as well as help students quickly 
access and learn the nomenclature they need to be more successful 
in chemistry. These modules can be accessed on smartphones, 
tablets, and computers and results can be tracked in the 
MasteringChemistry® Gradebook. How it works:

1.  Students receive an initial set of questions and benefit from 
the metacognition involved with asking them to indicate how 
confident they are with their answer.

2.  After answering each set of questions, students review their answers.
3.  Each question has explanation material that reinforces the correct 

answer response and addresses the misconceptions found in the 
wrong answer choices.

4.  Once students review the explanations, they are presented with a 
new set of questions. Students cycle through this dynamic process 
of test-learn-retest until they achieve mastery of the material.  

NEW! Learning Outcomes
Let Mastering do the work in tracking student performance against 
your learning outcomes: 

•  Add your own or use the publisher provided learning outcomes.
•  View class performance against the specified learning outcomes.
•  Export results to a spreadsheet that you can further customize.

MasteringChemistry® for Instructors
www.masteringchemistry.com

The Mastering platform was developed by scientists for science students and 
instructors. Mastering has been refined from data-driven insights derived from 
over a decade of real-world use by faculty and students.
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Connects Introductory Astronomy to a  
Broad Understanding of the Universe

(1) Process of Science Check questions throughout 
every chapter prompt students to consider how 
astronomers use various aspects of the process of science 
in their research. (2) Discovery boxes explore a wide 
variety of interesting supplementary topics, providing 
students	with	insight	into	how	scientific	knowledge	evolves	
while emphasizing the process of science. (3) More 
Precisely boxes present mathematical information that 
the instructor can include or exclude in class discussions. 

(1) Concept Checks are critical-thinking questions throughout 
each	chapter	that	prompt	students	to	reflect	on	the	material	
just presented and to test their mastery of key concepts.  
(2) Learning Outcomes which are consistent with the AAS 
outcomes, are reinforced with helpful labels. (3) The Big 
Picture in each chapter explains how the chapter’s content 
fits	in	with	an	overall	perspective	on	introductory	astronomy,	
helping students see how each chapter is connected to a 
broad understanding of the universe. Big Pictures now tie to 
end of chapter questions. 

Skill Building 

To learn more about this program including components and MasteringAstronomy with Pearson eText, visit www.PearsonSchool.com/Advanced

Conceptual Understanding

In this Ninth Edition of Astronomy Today, authors Eric Chaisson 
and Steve McMillan communicate their excitement about astronomy, 
combining up-to-date science with insightful pedagogy. The text 
emphasizes	visualization,	focusing	on	the	process	of	scientific	
discovery in order to teach students “how we know what we know.” 

Updated features in the 9th Edition help students connect the 
content of each chapter with a broader understanding of the universe 
while piquing student interest in current research. The 9th Edition 
has	also	been	thoroughly	updated	and	revised	to	reflect	recent	
discoveries	in	the	field	of	astronomy.

Teaching the Process of Science through Astronomy

 A cosmic framework establishes a solid foundation of 
understanding by exploring our place in the universe and how 
astronomers	know	what	they	know,	fleshing	out	these	themes	
throughout the text. This approach motivates students to learn 
and helps them develop both a personal understanding of 
astronomy and a lasting appreciation of the process of science.
NEW! “My Cosmic Perspective” features brings the personal 
relevance of the chapter content to light for students. These 
appear at the end of every chapter.

(1) Motivational learning goals, phrased as 
questions at the start of each chapter, that help 
students focus on key concepts. Sections written to 
address each learning goal. Every section of each 
chapter is written to answer a single learning goal 
question, keeping students focused on core ideas 
(2) Visual summaries revisit learning goals at the 
end	of	every	chapter,	using	text	and	key	figures	to	
reinforce what students have learned in each section

Pedagogical ApproachConsistent Chapter Structure 
Focused on Learning Goals

Building	on	a	long	tradition	of	effective	pedagogy	and	comprehensive	
coverage, The Cosmic Perspective, Eighth Edition provides a 
thoroughly engaging and up-to-date introduction to astronomy.  
This	text	offers	a	wealth	of	features	that	enhance	student	
understanding of the process of science and actively engage  
students in the learning process for key concepts. 

The fully updated Eighth Edition	includes	the	latest	scientific	
discoveries, revises several subjects based on our most current 
understanding of the cosmos, and now emphasizes deeper 
understanding of the twists and turns of the process of science  
and the relevance of concepts to student’s lives.
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