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A Note about Principles of Biology . . .

A recent trend in science education is the phenomenon that is sometimes called “flipping the classroom.” This phrase refers
to the idea that some of the activities that used to be done in class are now done out of class, and vice versa. For example,
instead of spending the entire class time lecturing about textbook and other materials, some of the class time is spent
engaging students in various activities, such as problem solving, working through case studies, and designing experiments.
This approach is called active learning. For many instructors, the classroom has become more learner-centered rather than
teacher-centered. A learner-centered classroom provides a rich environment in which students can interact with each other
and with their instructors. Instructors and fellow students often provide formative assessment—immediate feedback that
helps each student understand if his or her learning is on the right track.

What are some advantages of active learning? Educational studies reveal that active learning usually promotes
greater learning gains. In addition, active learning often focuses on skill development rather than the memorization of
facts that are easily forgotten. Students become trained to “think like scientists” and to develop a skill set that enables
them to apply scientific reasoning.

A common concern among instructors who are beginning to try out active learning is that they think they will have
to teach their students less material. However, this may not be the case. Although students may be provided with online
lectures, “flipping the classroom” typically gives students more responsibility for understanding the textbook material on
their own. Along these lines, Principles of Biology is intended to provide students with a resource that can be effectively
used out of the classroom. Several key pedagogical features include the following:

+  Focus on Core Concepts: Although it is intended for majors in the biological sciences, Principles of Biology is a shorter
textbook that emphasizes core concepts. Twelve principles of biology are enunciated in Chapter 1 and those princi-
ples are emphasized throughout the textbook with specially labeled figures. An effort has also been made to empha-
size some material in bulleted lists and numbered lists, so students can more easily see the main points.

Learning Outcomes: Each section of every chapter begins with a set of learning outcomes. These outcomes help
students understand what they should be able to do if they have mastered the material in that section.

Formative Assessment: When students are expected to learn textbook material on their own, it is imperative that
they be given regular formative assessments so they can gauge whether or not they are mastering the material. For-
mative assessment is a major feature of this textbook and is bolstered by McGraw-Hill Connect®—a state-of-the-art
digital assignment and assessment platform. In Principles of Biology, formative assessment is provided in multiple ways.

. Each section of every chapter ends with multiple-choice questions.

. Most figures have concept check questions so students can determine if they understand the key points in the
figure.

. End-of-chapter questions continue to provide students with feedback regarding their mastery of the material.

. Further assessment tools are available in Connect. Question banks, Test banks, and Quantitative Question banks
can be assigned by the professor. McGraw-Hill LearnSmart® allows for individual study as well as assignments
from the professor.

Quantitative Analysis: Many chapters have a subsection that emphasizes quantitative reasoning, an important skill
for careers in science and medicine. In these subsections, the quantitative nature of a given topic is described, and
then students are asked to solve a problem related to that topic.

BioConnections and Evolutionary Connections: To help students broaden their understanding of biology, two
recurring features are BioConnections and Evolutionary Connections. BioConnections are placed in key figure legends
in each chapter and help students relate a topic they are currently learning to another topic elsewhere in the textbook,
often in a different unit. Evolutionary Connections provide a framework for undersfanding how a topic in a given chap-
ter relates to evolution, the core unifying theme in Biology.

Overall, the pedagogy of Principles of Biology has been designed to foster student learning. Instead of being a collection of
“facts and figures,” Principles of Biology is intended to be an engaging and motivating textbook in which formative assess-
ment aliows students to move ahead and learn the material in a productive way. We welcome your feedback so we can
make future editions even better!

Rob Brooker
Eric Widmaier
Linda Graham
Peter Stiling




N GUIDING YOU THROUGH PRINCIPLES OF BIOLOGY

Principles of Biology and its online assets have been carefully crafted to help you, the student, work efficiently and effectively through the material
in the course, making the most of your study time. This Guiding You Through Principles of Biology section explains how you can use the text and
online resources to help you succeed in Majors Biology.

Prepare for the Course g f
repare for

Many biology students struggle the first few weeks of class. Many institutions expect students to start the course
majors biology having a working knowledge of basic chemistry and cellular biology. If you need a primer
to help you get up to speed, consider McGraw-Hill's new program, LearnSmart Prep.

LEARNSMART LearnSmart Prep is an adaptive learning tool designed to increase stu-

% ‘ P R E Pm dent success and aid retention through the first few weeks of class.
Prepare before

Using this digital tool, Majors Biology students can master some of the

most fundamental and challenging principles of biology before they begin to struggle in the first few Claea
weeks of class.
o A diagnostic establishes your baseline comprehension and knowledge; then the pro-
gram generates a learning plan tailored to your academic needs and schedule.
; e £ Tying it all
®PREP Majors Biology | S a,_‘:m_.__". T W 8 together develops Engage in class
critical-thinking
skills
\__/

p SN O b £ o As you work through the learning plan, the program asks you questions and

S s tracks your mastery of concepts. If you answer questions about a particular con-
olecuie . . ¢ 5 & "

cept incorrectly, the program will provide a learning resource (ex. animation or

chemically-joined atoms

tutorial) on that concept, then ensure that you understand the concept by asking
you more questions. Didn't get it the first time? Don’t worry—LearnSmart Prep will
keep working with you!

@
L_@g

B BREP Majors Biojogy g== 0 e Using LearnSmart Prep, you can identify the content
’ i . (O mwmrm you don’t understand, focus your time on content you
| i A J need to know but don't, and therefore improve your

chances of success in your majors biology course.

BPREP Majors Biology ( e

Learning Objectives

Organize the leveis of the hierarchy of iife m Most Chabongig
Amring Otfectivon
Define atom
Define molscule
Define population
Define adaptation

‘Xn-dwu
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Prepare Before Class

Prepare for
the course

Students who are most successful in college are those who have developed effective study skills and
who use those skills, before, during, and after class.

You can maximize your time in class by previewing the material before stepping into the lecture hall.
Principles of Biology is available in several formats that allow you to fit studying into your busy sched-
ule: the printed text as well as online offerings that include the interactive eBook in ConnectPlus+

Prepare before

class

and SmartBook. All three formats deliver the chapter material and valuable learning aids presented
in the text, but the online options offer additional resources. Use any or all of these options to
preview the material before lecture. Familiarizing yourself with terminology and basic con-
cepts will allow you to follow along in class and engage in the content in a way that allows
for better retention.

Tying it all : | o

together develops
critical-thinking
skills |

Engage in class

Mc
Graw

Education

o The traditional printed text offers many embedded study aids.

Student Pass Rate
a s 8 00

Get Connected.
Get Results.

to your online

BIOLOGY Resources

Guiding You Through Principles of Biology

Every chapter p
opens with a
Chapter Outline
that walks through
the main concepts
and organizes the
material in the
chapter and pro-
vides a story that
puts the topic of
the chapter into
context.

15, Testing Your Knowledge

Reviewing the B 15 fevewing e concopss
Concepts provides a ot ar e 7 o vy S ot
summary of the key ne o e w0 e 1 :
concepts presented + e ol e e

in the section. B i TS Lo

A

Testing Your Knowledge allows you to check
your understanding of key concepts in the
section before moving on. Additional questions
are available at the end of the chapter.

vi A Guide Through Principles of Biology

Reactions That Harness Light Energy

Learning Outcomes:

1. Describe the general properties of light.
2. Explain how pigments absorb light energy and describe
the types of pigments found in plants and green algae.

3. Outline the steps in which photosystems Il and | capture
light energy and produce O,, ATP, and NADPH.

Chapters are broken down into sections that cover skills or
ideas you should master. Learning Outcomes at the beginning
of each section tell you exactly what you should be able to do
by the end of the section.

Many figures throughout p

the text are supported e

with Concept Check . N\/mj\

questions that test your e ol m..ﬂilmxl, g
understanding of the e —

concept illustrated s 0w e S0 “,z!m

in the figure. fgue »--«---:::: e ot it e

rachation visible 10 the hurman eye. Light in the wisible partion of the
‘slectromagnenc spectrum dmves photosynthesis

m [P oREr————
-



e Online interactive eBook in ConnectPlus+ offers additional animations and study aids.

Enhancements found in the interactive eBook

Understanding Biology

-
Mc ® .'/ \
! plusye :
Hill
Education o

home

Chapter 8. Photosynthesis Iibrary
eadn video e o
R £ v omcomens ) & :
. : s
Photosynthe cctron Transport
gﬁ" and ATP Synthesis Chapter 8. Photosynthesis
roading L o
Doy m The Discovery of Photosyntheric Procosse
Learning Ourcomes
1 ﬂa-:nhn‘::m that mpport oo undeestanding of
; ~Z”..'* AR —"
A
The interactive eBook takes the reading experience
to a new level with links to animations and videos Functionality such as »
that supplement the text. highlighting and post-it

notes allow you to
compile a personalized
study guide.

e SmartBook provides a personalized, adaptive reading experience.

library

reports

"
Tha first lsw is about
1 The firat law of thermadynamics- ener
d the | -

2 T second law of thermodynamios—Tha second Iz s
staraq that any energy tramster of transhrmation from ome farm to iomreipmr st |
ot increases e degree of disarder of » aystem. calied b e bl

sty |
I“l_.-,..i‘_

. N e
of 20 o
: Y 22 4 VoL
—_— N P "“ L3

i ontropy PN o3p & 78 e

P Ll .

My d 3

e e ."A,. 7,_,‘? e
T e e N e ¥V

More disorderad

Figure 6.2 Entropy, a messure of the disorder of & system. An
incragse i entropy mesns an mcrease i disorder

@ ‘ S M /_\ R T B D D K"‘ Powered by an intelligent diagnostic and adaptive engine, SmartBook facili-

tates the reading process by identifying what content a student knows and

SMARTBOOK | =

A

The SmartBook expe-

doesn’t know through adaptive assessments.

The reports in SmartBook help
identify topics where you need
more work.

rience starts by pre-
viewing key concepts
from the chapter and
ensuring that you

understand the big
ideas. SmartBook asks you questions that identify gaps in your

knowledge. The reading experience then continuously adapts
in response to the assessments—highlighting the material you
need to review based on what you don't know.
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Engagein Class

Prepare for Assignments in Connect and LearnSmart will help you understand concepts so that you and your pro-
the course fessor can make the most of in-class time.

If you come to class having a working knowledge of concepts and terminology, the professor will be
l able to use the class period to help you develop critical thinking and analytical skills—skills that you
will need to be successful in upper level courses and in your career.

= ALEARNSMART

McGraw-Hill LearnSmart™ is available as an integrated feature of McGraw-Hill
Connect Biology. It is an adaptive learning system designed to help students learn
faster, study more efficiently, and retain more knowledge for greater success.
LearnSmart assesses a student’s knowledge of course content through a series of
adaptive questions. It pinpoints concepts the student does not understand and

Tying it all § e :
together develops Ehdnge ¥ oloss maps out a personalized study plan for.success. 'I:hls |nnovatl\fe Stl:idy tool also has
critical-thinking features that allow students access to rich reporting and provides instructors with
skills

a built-in assessment tool for grading assignments. Visit www.mhlearnsmart.com
for a demonstration.

o e A

o Your professor may make pre-class assignments to help you engage in the content during class.

IBIOLOGY

Assignments are accessed  p

LearnSmart study modules

through Connect and could Ml assignmant ot hesd assigrment calendar i
include homework assign- ungrouped assignments R e s 'nmmau
ments, quizzes, reading
aSSignmentS, Learnsmart Critical thining questions 0 none unfimited
assignments, and other @ _ JRER—
resources. Chapter 8. Photosynthesis 0 12:00am \‘:l;r;;: A

Chapter 1-Pre-class assigment 0 none unlimited

LearnSmart
* [ouewmese T va
8. 6.
< Interactive and traditional
questions help assess your
et — = knowledge

Jwota st ame nez oy on wamn ¢ ot imem of the material.
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OYour professor can assign modules in LearnSmart, which are also available in Connect or on your mobile device for self-study.

ALEARNSMART

Il AsSioNMENT  + o

o o ot vt
Learn! [arienodog-rprg=TH
1ot compree
(optare

™ | Don't Forge
-t
frew knowledgs stick]

A

Study with LearnSmart by working through modules and using
LearnSmart’s reporting to better understand your strengths and
weaknesses.

LearnSmart Reports

< Download the
LearnSmart app from
iTunes or Google
Play and work on
LearnSmart from
anywhere!

The Tree of Knowledge tracks your progress, reporting on
short term successes and long term retention.

o Your professor may record his or her lectures. If your professor is using Tegrity, you can review the lecture after class along with the
corresponding PowerPoint® presentations. A Search function allows quick access to the content you want to review.

To save time, search through the Tegrity lecture using key
terms—all PowerPoint slides that contain the term are identified
for a quick review.

v

M . State

> -Anatomy ANA2S11 recordngs >

“chemicel synapse”

dtgie chamical synapses are mvolved fackitation can reflect an Cresse m reloase probabity 3t

More than just a recorded lecture, Tegrity lets you search and

bookmark content, take notes, and work with fellow class- e __
mates in order to make learning incredibly efficient. m S e e ey e e e

A Guide Through Principles of Biology



Prepare for

thecorse | Tying It All Together Develops Critical-Thinking Skills

After class, put your new-found knowledge to work by developing your critical thinking
skills—learning to apply, analyze, and synthesize information. There are many opportunities
to expand your skills. End-of-chapter questions in the book and online assignments from
your professor challenge your understanding, revisiting LearnSmart/SmartBook modules
helps hone your understanding, and Feature Investigations, Evolutionary Connections, and
Prepare before Quantitative Analysis are features in the book that encourage you to think past the facts
class and start putting your understanding to work. The Quantitative Analysis features are
P complemented by an online component to help you develop data analysis skills.
BioConnection questions and Principles of Biology figures help you see how top-
ics in biology are interconnected. All of these help develop critical-thinking
and analytical skills.

Tying it all

together develops ; Engage in class
critical-thinking

skills

o Working through problems and questions that develop critical-thinking skills is key to understanding the concepts at a higher level.

Questions that challenge your comprehension

Following lecture, you should be able to answer Conceptual and Quantitative questions assigned in Connect allow you to practice
Collaborative questions at the end of the chapter. A “Principles” answering mathematically-based biological problems—with
question tests your understanding of how chapter concepts hints and guided solutions to help you along the way. Numerical
relate to the principles of biology that provide a framework for values in these questions change so that you can keep practicing
organizing concepts in biology. until you understand the concept.

TR RN o

Conceptual Questions

1. Distinguish between c
chromatids 1

h and sister

2. The Oca2 gene, which Influences eye colar in humans, Is found

on chromosome 15. How many coples of this gene are found in [Py e——
KCTEITED A it oty i e _
3. ELIEEASE A principle of blology is that cells are the

stmplest unit of life. Explain how mitosis is a key process in the -~ . Crive

formation of new cells,

Collaborative Questions

1. 'Why Is It necessary for chromosomes to condense during

mitosis and metosts? What do you think might happen f ey

chromaosomes did not condense? _ oy t Ama—. . o rov . [ secwans ]
2 Adiploid eukaryotic cell has 10 chromosomes (spersey Ass P pr—

group, take tums having one student draw the cell as it would Crit ns 1 [ Chchuvvion )

look during a phase of mitosts, melosis I, or metosis I1; then have - S lm——

the ather students guess which phase it 1s «pwoe [ Question #5 (of 22) w] next T N—

5. 10,00 points
How the light reactions generate NADPH and oxygen
The light-dependent feactions synthesize NADPH and O, using the following procass(es)
Onsdation only
Reduttion ohly
Omdahon. reduction. and electrolysis [P o s v |
Oxidation and reduction oy et e et CrT—
1mport o content waus chechmy work ¥ fefrences (¢ ebook A (esources e —
-
; r—
(== ]
LT
corraet —
0 [ onswive "}
A Y
) ]

Additional critical-thinking questions may be assigned
by your professor in Connect.

X A Guide Through Principles of Biology



o The development of critical thinking and analytical tools is also achieved by analyzing scientific research.

Feature Investigations walk you through a
scientific investigation looking at the experi-
mental and conceptual aspects. The Investiga-
tion lays out the hypothesis, test procedures,
data, and conclusion. Experimental questions
test your understanding of the experiment,
data, and conclusions.

PET Sy Ay ——

Think like a scientist

EVOLUTIONARY CONNECTIONS

Cell Division in Bacteria Involves FtsZ, a Protein
Related to Eukaryotic Tubulin

As discussed in Chapter 15 (see Figure 15.11), bacteria divide by a
process called binary fission. Because bacteria usually have only
one type of chromosome, the process of sorting different types of
chromosomes is not necessary. Even so, events during bacterial
cell division may provide insights as to the manner in which mito
sis evolved in eukaryotes

Prior to cell division, bacterial cells copy, or replicate, their
chromosomal DNA. This produces two identical copies of the
genetic material, as shown at the top of Figere 1846 During binary
fission, the two daughter cells become separated from each ather
by the formation of a tum. Recent evidence has shown that
bacterial species produce a protein called FtsZ, which is impor-
tant in cell division. This protein assembles into a ring at the
future site of the septum. F

7. i thought to be the first protein to
wmove ta this division site, and it recruits other proteins that pro-
duce n new cell wall between the daughter cells.

FisZ is evolutionarily related to the eukaryotic protein called
tubulin, which is the main component of microtubules, which
compose the mitotic spindle. In all eukaryotes, the midpoint of
phase plate, identi
fies the site for cytokinesis (look ahead to Figure 13.7d and f). This
observation indicates that tubulin is also critical for eytokinesis in
eukaryatic cells.

dle, which is called the me

The Quantitative Analysis feature explores the quan- p
titative aspect of the study of biology. The features
walk you through biological concepts that have a
quantitative component. The Crunching the Numbers
provides a sample problem that tests your under-
standing. Associated online activities can help you
practice your data analysis skills.

-

< The Evolutionary Connections feature
examines the evolutionary implications
of scientific research.

Quantitative Analysis
MEIOSIS ENHANCES GENETIC DIVERSITY

§ The random alig: of homol g h provides
[ a mechanism o promote a vast amount of genetic diversity
among the resulting haploid cells. Because eukaryotic species
typically have many chromosomes per sei, maternal and pater-
nal homologs can be randomly aligned along the metaphase
plate in a variety of ways. When meiosis is complete, it is very
- unlikely that any two human gametes will have the same com-
bination of homologous chromosomes.

For any diploid species the passible number of different,
random alignments during metaphase | of meiosis equals 27,
where n equals the number of chromosomes per set. The ran-
dom alignments equal 2* because each chromesome is found
in 8 homologous pair and each member of the pair can align
on either side of the metaphase plate. It is a marter of chance
which daughter cell of meiosis I will get the maternal chromo-
some of a homologous pair, and which will get the patemal
chromosome. Because the homologs are genetically similar
but not identical, the random alignment of homologous chro-
mosomes provides a mechanism 1o promote a vast amount of
genetic diversity among the resulting haploid cells.

(runching the Numbers: Humans have 23 chromo-
somes per set. How many possible random alignments could
occur during metaphase 17 How does crossing over further
contribute to the genetic diversity of the resulting haploid cells?

e A key component to learning is understanding the underlying principles of biology and making connections between different topics.

Biology principles and making connections

Biology Principle

New Properties Emerge from Complex Interactions
This principle of biology is apparent at the protein level, The primary

sequence of proteins dete
Compare this with th
the several interm

mines their final three-dimensional stri

hapter-opening depiction of two real pro!
els of protein structure show

r
& ONNEC:
«ww [ Question #2 (of 12) v]
2. 10,00 points

Stem cens 5
A scunbisti poliScian who plans 1o vole on an mporant stem celintaie. WA asses, e indlabe
mau scus, 2343 how € s possisie ¥iat 2 singhe fersized o3 Can Decome 10 mamy Sflerert tind
5ame DA v P W WIS would De e MOSt ACCUTEN RIDIANIBON PIOM3S by The SRSl

Figure 3.14 Protein-
protein interaction.
Two different proteins
may interact with
each other due to

AJ CoRis wiun 57 0r3anea ™ have Qe Snes i1 Dl GASOTe When JeneR My #xD(8318C ey make protans The oller
Called 2 proteome Cells DeCome Glierent Decuse Bhay hare Aerent DNA, Thus, oIS 2ecome Gfareet Dy Raang Gerent
romomes

ABLCHRY Wi 31 OF3aneE T R3ve GRETANE 08NES I Thew JS00ME NN QRNES A1e eXpreasec ey MaKe proteins The cole.
called 3 genoma Yéhien Tey have Giferant DNA o5 D4COMe Giflerst Dy 9191455iNG 1N 13Me 98084 Thus Calls DICOmE
F9M0MES Ser hen Mey have The Same Droteome

AB CHlts Wil\n a0 OFGaMEM Nave T S3Me 0INeS N M JENOME WEN QINSS 308 STDTE55e0 ey Make protins. The col

Additoni] | 5 giyotic Wnkag=
crvate rmore beanc hes i ghy<gea

hydrogen bonding,
ionic bonding, the
hydrophobic effect,
and van der Waals
forces. Interaction

is also facilitated by
their respective three-
dimensional shapes.

Protein 1

Protein 2

A Figures that are highlighted as Biol-
ogy Principles discuss not only how
the figure relates to the topic under
consideration, but also how that fig-
ure illustrates a biological principle.
Biology Principles provide a frame-
work for organizing concepts
in biology.

proteomes even when My have e same Genome

(2001 4 content anus chagtow vt (3 (ataisaces

A

Additionally, your professor may assign
questions in Connect that require you to
pull together and synthesize information
from various chapters to address a more
complex issue.

peoteome. Even Mough ey share e 3ame DNA. Calls Become Gilferent By exaressing diferent genes Thus, ceis

ey cther g wverted

Look ahead o Figures 430 and 4.31 for
the role of elfuiose in plent structure and 1o Figures 27,10 and
22,11 for s rofe n piant growth, Cansidering the amount of glant
e on Earth, what might you conclude about the abundance of
cellulose on the planet?

A

BioConnections in figure legends direct you to figures in other chapters that are
related to the topic or concept being illustrated. Although material is presented in
separate chapters, many concepts in biology are related. BioConnections help you

examine connections between seemingly unrelated concepts.
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GUIDE YOUR STUDENTS THROUGH
PRINCIPLES OF BIOLOGY

Principles of Biology offers professors a text focused on developing an understanding of the core
A principles that provide a foundation for students intending to pursue a degree in biology and
thepcourse developing critical thinking skills that will serve them well into the future. This Guide Through
Principles of Biology explains how professors can use the text and online resources to help
engage their students and maximize their instructional time.

Prepare for the Course and for the Class

The Majors Biology class is changing in new and exciting ways, with more emphasis
on active learning. Digital resources can help you achieve your instructional goals—
making your students more responsible for learning outside of class by meeting
your students where they live: on the go and online. Use the text and digital tools to
empower students to come to class more prepared and ready to engage!

Prepare before

class

To help your students get up to speed, assign LearnSmart Prep at the beginning of the
course. LearnSmart™ Prep is an adaptive learning tool designed to increase student
success and aid retention through the first few weeks of class. Using this digital tool,

Tying it all i - Majors Biology students can master some of the most fundamental and challenging
together develops Engage in class principles of biology before they begin to struggle in the first few weeks of class.
critical-thinking
skills h 2 PREP Maps Sology | - . .
NI W . — 0
R TG b e
14
. . . .' ?
Assessment with timely learning resources helps stu- — .
dents with foundational material that you want them B T,
to know coming into the course. S ———,

o Create assignments and use adaptive resources to introduce terminology and basic concepts to students before class.
Help your students prepare for class by making assignments—
reading, homework, and LearnSmart

home instructor home view < Assignments can include Reading assignments from the
/ - section info ” ConnectPlus eBook, homework or quizzes, LearnSmart,
R your own Web or short answer activities, and more.
‘L Sievers
add assignment -

m Fing out 3 you can do wi Connext Assignments (6, L Ll U0 00

3 PO Y -
create new from question bank textbook

IR  Create an assigrment from end-of.chapter questions. fest bank or your own Biology

] chapter 3. The Chamical Basis of Life il: Organic Molecules
QUESHON Danks.

Q;*o B

d - e Yoo < -
group assignment 5 N R w0202 E- D o i i i e
S  Create assignments for students 10 work on as a team - pCN — @

section web address:

’ Learmn Smart study module:
Assign and manage LeamSmarnt
select a question source 30 wngew %
file attachm gnmer
. <o

Buology (10e, Raven) -

Chapter 08 Photosynthesis

Chapter 08 Bank ==
Chapter 08 Quastion Bank [ setect ]
fulll assignment list « Chapter 08 Test Bank m
ungrouped assignments )
Critical thinir ng questions %{
orragns Walladie
W) chapter 8. Protosynthesis [ 1 I :3‘:; 072513 N 7%

Reading assignments can be made using the
ConnectPlus eBook, but students also have access to
SmartBook or the standard printed text.

Chapter 1-Pre-class assigment U nome untimited
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LearnSmart assignment
set up assignment

@ Chapter 5. Membranes
adjust depth of coverage for this assignment &
o S

set score
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Engage Your Students in Class

Prepare for Flip your classroom and make time for active learning in class by creating preclass assignments

the course using Connect and LearnSmart. Your students will come to class better prepared and you can

make the most of your valuable class time to work on developing their critical thinking and ana-
: iiad lytical skills.

l Mc o McGraw-Hill Tegrity® records and distributes

Graw e S s
E!,“' v | e g r| tx your class activities or lectures with just a click

¢ ucation
8 of a button. Students can view the recorded
Prepare before ; : - ; : g o
olats videos anytime/anywhere via computer, iPod, or mobile device. Tegrity indexes

your PowerPoint® presentations and anything shown on your computer so that
students can use keywords to find exactly what they want to study. Tegrity is avail-

able as an integrated feature of McGraw-Hill Connect Biology and as a standalone
resource.

Tying it all
together develops
critical-thinking
skills

Engage in class |}

o Within Connect, you will find presentation materials to enhance your class.

Presentation Tools in Connect
The Presentation Tools in Connect provide everything you need for outstanding presentations all in one place.

< Animation PowerPoints contain FlexArt PowerPoints contain editable art
5 % E ~ full-coloranimations illustrat- from the text. For all figures, labels and leader
! ing important processes, which lines are editable allowing you to customize
1 t are fully embedded in Power- your PowerPoint presentations.
% g Point slides for easy use in your 4
l ‘& presentations. o~ el
\ " — < Enhance your
A RS i Freeze Fracture Electron Microscopy (FFEM) presentations { e i
sremiemaries T oa (ERISE S ‘
3-D Animations bring ‘ e o masd m eer A PowerPoints
biology to life with dynamic | ou tome weuness ot e conrs = A with anima-
imagery and interesting n::;"::": (:F;”?E;y:',' = % tions fully
presentation tools, such as ) e it - embedded.
the highlighting pen. S =

Cleavage furrow |
Contractile ring

<« Labeled and
unlabeled JPEG
files of all art and
photos in the text
can be readily
incorporated into
presentations,
exams, or custom-
made classroom
materials.
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e Engage your students during class with Active Learning resources. Use Tegrity, the lecture-capture program in Connect, to reach your
students outside of class.

Active Learning in Connect

Use Tegrity to record your class activities. Your students can

.

}cnm An Introduction to Biology | Beros unte | Bovoy Ciker et concent Map sents revisit your presentations and discussions after class with
[ By thesis Testing | (324.06) {350.0K) Theory (296.0K) <
| S liz200 access to all the materials you covered.

v

Cho3 The Chemical Basis of Life
11: Organic Molecules

>

Active-learning resources in Connect are sorted by chapter and
designed to help you offer activities with varying degrees of

participation: from Collaborative In-class Activities that are sup-
ported with instructor resources and prebuilt student assign- S~
ments to Clicker Questions, Minute Papers, and Concept Maps. v ) el W ket DG A @aacty

oc alieg ~ =

e If your students are better prepared when they walk into class, you can expand your coverage beyond the scope of basic concepts,
incorporating discussion sessions and working on critical thinking skills. S

Challenge your students

The authors of Principles of Biology understand that today’s biology majors need to move beyond memorization and content acquisition.
Features in the text such as Feature Investigations, Quantitative Analysis, Biology Principles figures, Evolutionary Connections, and Bio-
Connections questions challenge students to apply their knowledge. Assignable online assessments and activities support the develop-
ment of critical-thinking skills.

EVOLUTIONARY CONNECTIONS

Cell Division in Bacteria Involves FtsZ, a Protein
Related to Eukaryotic Tubulin

Bt st Cotwepums oo e M hariais
Com Bk Do ok Caamrmn i
1 St Corben Soume

As discussed in Chapter 15 (see Figure 15.11), bacteria divide by a
process called binary fission. Because bacteria usually have only
one type of chromosome, the process of sorting different types of
chromosomes is not necessary. Even o, events during bacterial
cell division may provide insights as to the manner in which mito
sis evolved in eukaryotes Ciyirgns

genetic

il <
- a al copies of the i £ -
= 2 st the to of g 132, Dk Aol ol (E=mmes
——— — fission, the two da cells become separated from e; Q =P % m A e
p— g J e Stmessmermtiery ()Uantitative Analysis e
““““““ fal species produce a protein called FtsZ, which A i‘«" ’
A e 1 cell division. This protein assembles Into a i MEIOSIS ENHANCES GENETIC DIVERSI % o % e
Biology Principle wite of the septum. Fe2 i thought to be the fst p{TBé fendbm aligaiisntofhamblogousch

o this division site, and it recruits other proteins { a mechanism to promote a vast amount of geneti W Qu nA R —=av
new cell wall between the daughter cells. among the resulting haploid cells. Because eukaryo /<u< i«y(»- iu,

" New Properties Emerge from Complex Interactions

sZ.is evolutionarily related to the eukaryotic prote- typically have many chromosomes per set, maternal
protein level. The primar 3

3, which is the main component of microwbule al homeologs can be randamly aligned along the " = = =

e the mitotic spindle. In all eukaryotes, the mi¢ plate fn-a variety of ways. When meiosis is complet Cotutons | 1Al Nk e i it sy b |

totic spindle, which Is called the metaphase plate Sty had iy o St ssias weill iave 058 = — e

1site for cytokinesis (look ahead to Figure 13.7d ane bhsation of hon;uloguus s

ation indicates that tubulin is also critical for cyrok

otic cells. i For any diploid species the possible number ©

_ random alignments during metaphase I of meiosis

where n equals the number of chromosomes per se
dom alignments equal 2* because each chromoson
in a homologous pair and each member of the pai
on either side of the metaphase plate. It is a matter
which daughter cell of meiosis I will get the matern:
some of a homologous pair, and which will get th
chromosome. Because the homologs are genetica

hydrogen bonding, but not identical, the random alignment of homoalo

This pr > yparent

Figure 3.14 Protein-
protein interaction.
Two different proteins
may interact with
each other due to

ionic bonding, the mosomes provides a mechanism to promaote a vast amount of

hydrophobic effect, genetic diversity among the resulting haploid cells.

and van der Waals

forces. Interaction (runmmg the Numbers: Humans have 23 chromo-

is also facilitated by somes per set. How many possible random alignments could
Protein 1 Protein 2 their respective three- occur during metaphase 17 How does crossing over further

dimensional shapes contribute to the genetic diversity of the resulting haploid cells?
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Tying It All Together for Your Students

Follow up your class with assessment that helps students develop critical-thinking skills. Set up

Prepare for
the course assignments from the various assessment banks in Connect.
1 The Question and Test Banks contain higher order critical thinking questions that

require students to demonstrate a more in-depth understanding of the concepts—
as described on page xiii, you can quickly and easily filter the banks for these ques-
tions using higher level Blooms. BioConnections question banks provide questions
that require students make connections among topics across chapters, developing
critical-thinking skills.

< Quantitative Analysis features

in the text have assignable online
7;" o= activities that encourage students

Tying it all : FEE - ~ to practice and strengthen their

together develops | g
cgritical-thinking : =hiage Inclase quantitative reasoning skills.

skills ! 'k

Prepare before
class

Many chapters also contain a Quantitative Question Bank, These are > e ~:
more challenging algorithmic questions, intended to help your students :
practice their quantitative reasoning skills. Hints and guided solution
options step students through a problem.

e of GFP prodced by e Caivin Cye, Mo sy s 9O s

LEARNSMART Based on the same world-class superadaptive technology as LearnSmart, McGraw-Hill LearnSmart-
% [ L /\ B S ™ Labs is a must-see, outcomes-based lab simulation. It assesses a student’s knowledge and adaptively
X corrects deficiencies, allowing the student to learn faster and retain more knowledge with greater
success. Whether your need is to overcome the logistical challenges of a traditional lab, provide better lab prep, improve student perfor-
mance, or create an online experience that rivals the real world, LabSmart accomplishes it all.

Learn more at www.mhlabsmart.com

LearnSmart Labs can be used to help students abply the
scientific process, thinking and doing like scientists via rich
simulations.

;ﬂLabSmart e, (T )
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