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2018-2019 AP Biology Summer Assignment

The chapters included in your summer assignment are those involving the themes of
life and chemistry. Much of this material should have been covered in your general
biology and chemistry classes. Some of the material will be new and unfamiliar to you,
just work through it as best you can and we will review it as a class when we return in
September.

CHAPTERS TO BE COVERED: Due Date September 4, 2018
Unit 1: The Chemistry of Life Chapters 1-5

» Chapter 1: Evolution, the Themes of Biology, and Scientific Inquiry
» Chapter 2: The Chemical Context of Life

» Chapter 3: Water and Life

» Chapter 4: Carbon and the Molecular Diversity of Life

» Chapter 5: The Structure and Function of Large Biological Molecules

*Included in this packet are the guided readings that will completed for each of these
chapters

IMPORTANT: Pace yourself and do 1-2 chapters per week. DO NOT WAIT TO DO
THIS AT THE LAST MINUTE (September will be here before we know it!). Each
chapter will likely take several hours to read and answer the questions. You may type
your answers or hand write them (legibly please). Summer work and homework are not
an option, work is due on the date arranged and late work is not accepted. Keep in
mind this is grounds from dismissal from the AP Biology class.

Saturday sessions (2) and the mock exam are required for the AP course.

For each of the chapters listed above, please complete the following:

1. TEXT: Read the chapter carefully and take notes. PICTURES! The Campbell book
has extremely informational pictures and illustrations. Study the pictures and
their descriptions very carefully.

2. Guided Reading Questions: I have gone over Chapters 1-5 and provided you
with a set of the Guided Readings. Please read the questions carefully and
answer ALL PARTS OF EACH QUESTION. You may type the answers or hand
write the answers and use extra paper if necessary.



3. Concept Check at the end of each section of the chapter and Self-Quiz at the end
of each chapter. You should answer these questions and then correct your work
with the answers provided in the back of the text.

*Note: You will most likely have a test on 2-3 of the chapters by the end of the second full week of
school and on the last 2 chapters the following week. We will address your questions and specific
areas of concern in class during the days prior to the test.



May 2018
Dear AP Biology Students, Parents and Guardians,

Welcome to AP Biology! We will be venturing in to an exciting and fast-paced
upcoming school year. It is my hope that you enjoy this course as much as I enjoy
teaching it!

The AP Biology curriculum has gone through a complete renovation in the last few
years. In the past, the course was framed around 8 themes. The course is now focused
around the 4 Big Ideas. Throughout the course, you will become familiar with the
major recurring ideas that persist throughout all topics and material.

The 4 Big Ideas are:
Big Idea 1: The process of evolution drives the diversity and unity of life

Big Idea 2: Biological systems utilize free energy and molecular building blocks to
grow, to reproduce and to maintain dynamic homeostasis.

Big Idea 3: Living systems store, retrieve, transmit, and respond to information
essential to life processes

Big Idea 4: Biological systems interact, and these systems and their interactions posse
complex properties.

Within each Big Idea are several Enduring Understandings which are delineated further
into numerous Essential Knowledge concepts. The new drganization for curriculum
provides students explicit benchmarks in the understanding of biology as a systematic
science. We will start our first few classes off by discussing the 4 Big Ideas and
becoming more familiar with them. We will often reference them as we study our
topics this year.

The text we will be using this year is Biology by Campbell and Reese the 10t edition,
ISBN# 978-0-321-77565-8. This edition is specifically written for an AP course and is
student-friendly.

If you have chosen to purchase your text there is an International edition, a paperback,
which is no different than the hardcover. Having your own text allow you to highlight
and take notes in the text. If you are considering a career involving science, this text



will serve as an excellent reference in college. If you are using the school-issued text,
please cover it and give it the same care you would normally provide for a school text.

Helpful information for Success in AP Biology:

e Itisimportant to stay EXTREMELY organized during this class. Make sure
your binder/folder/notebook is for AP Biology ONLY! Complete all
homework on time.

e Follow the weekly calendar- I will be providing you with a calendar every
week that highlights what you will be responsible for EACH day. You will
need to work diligently and employ effective time management to stay on
track. I quiz often and will need EVERYONE to be participating in class
discussions. Therefore, make sure you are doing the readings and are an
active participant during class time.

 The summer assignments are a required component of the course, as is
homework. It may be grounds for dismissal from this class if not completed
and handed in on the due date.

If you have any questions, feel free to email me at kmccrum@bmrsd.net. T will return
your email as soon as possible. Ilook forward to seeing you all in the Fall!

Have a great summer!

Mrs. McCrum



AP Biology Reading Guide Chapter I: Introduction: Themes in the Study of Life
Fred and Theresa Holtzclaw

Name Period

Chapter 1: Introduction: Themes in the Study of Life

Begin your study of biology this year by reading Chapter 1. It will serve as a reminder about biological
concepts that you may have learned in an earlier course and give you an overview of what you will
study this year.

1. In the overview, Figure 1.3 recalls many of the properties of life. Label the seven properties
illustrated here, and give a different example of each.

Concept 1.1 Themes connect the concepts of biology

2. What are emergent properties? Give two examples.

3. Life is organized on many scales.
Figure 1.4 zooms you in from
viewing Earth from space all the
way to the level of molecules. As
you study this figure, write in a
brief definition of each level.

biosphere

ecosystem
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community

population

organism

organs/organ systems

tissues

cells

organelles

molecules

4. Our study of biology will be organized around recurring themes. Make a list here of the themes
that are presented, and give an example that illustrates cach theme. Watch for these themes
throughout your study this entire year. This will help you see the big picture and organize your

thinking. (Go to the Summary of Key Concepts at the end of the chapter for a concise look at the
themes.)

Theme 1 Example

Theme 2:

Theme 3:

Theme 4.

Theme 3:

Theme 6.

Theme 7. (Find itin 1.2.)

Copyright © 2010 Pearson Education, Inc. - -
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5. As you read this section, you will be reminded of things you may have studied in an earlier course.
Since this material will be presented in detail in future chapters, you will come back to these ideas,

so don’t fret if some of the concepts presented are unfamiliar, However, to guide your study, define
each of the terms in bold as you come to them.

eukaryotic cell
prokaryotic cell
DNA

genes

genome

negative feedback/positive feedback

Concept 1.2 The Core Theme: Evolution accounts for the unity and diversity of life
6. Lifeis organized into groups. Study Figure 1.14.

* Which level contains the greatest diversity of organism?
* The least?
* Write out the levels of organization in order.

Specscs Cews Family Order Class Phylum Kingdom Domain

Ursus americanus ‘m m m m M -M‘
' w

{American biack bean

* Most people use a mnemonic device W W W W W
to remember these levels. If you have ursus Je e A N K N
one, write it here. W % Eb » fb )

Ursidac e - % s
4*1 f"t ; _u:x: : /:m:' ; f:‘..
EiivHe :

R g Rge” R
Mammaiia n ﬂ: ﬁ ot

Chordata

Antmalia

Eukarya
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AP Biology Reading Guide

Fred and Theresa Holtzclaw

Chapter 1: Introduction: Themes in the Study of Life

7. Taxonomy is the branch of biology that names and classifies organisms. Because of new molecular
information, there have been many changes in placement of certain groups in recent years. Notice that
all life is now organized in your text into 3 domains rather than the 5 kingdoms you may have learned
carlier. Put the kingdoms mentioned in the text in the space above the proper domain names shown

here.

Bacteria

8. What two main points were articulated in Darwin’s The Origin of Species?

9. What did Darwin propose as the mechanism of evolution? Summarize this mechanism.

Archaea

10. Study Figure 1.22, which shows an evolutionary “tree.” What is indicated by each twig? What do

the branch points represent? Where did the “common ancestor” of the Galapagos finches

originate?
.

GO A
ARCESI0R
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Concept 1.3 Scientists use two main forms of inquiry in their study of nature

11. What are the two main types of scientific inquiry? Give an example of each.

12. What is data?

13.

14.

5.

16.

17.

18.

19.

20.

Distinguish between quantitative and qualitative data. Which type would be presented in a data
chart and could be graphed? Which type is found in the field sketches made by Jane Goodall?

In science, how do we define hypothesis?

A scientific hypothesis has two important qualities. The first is that it is festable. What is the
second?

Are scientific hypotheses proved? Explain your answer!

Look at Figure 1.24. Use it to write a hypothesis using the “If . . . then . . .”” format.

What 1s a controlled experiment?

The text points out a common misconception about the term “controlled experiment”. In the snake
mimicry experiment, what factors were held constant?

Why are supernatural explanations outside the bounds of science?

Copyright © 2010 Pearscn Education, Inc. @i
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AP Biology Reading Guide Chapter 1: Introduction: Themes in the Study of Life
Fred and Theresa Holtzclaw

21. Explain what is meant by a scientific theory by giving the three ways your text separates a theory
from a hypothesis or mere speculation.

1.
2.

3.

Testing Your Knowledge: Self-Quiz Answers
Now you should be ready to test your knowledge. Place your answers here:

Copyright © 2010 Pearson Education, Inc. =i



CHAPTER 1 INTRODUCTION: THEMES IN THE STUDY OF LIFE

OBJECTIVES

Exploring Life on Its Many Levels

9O S B R 2 bl

B,

Briefly describe the unifying themes that characterize the biological sciences.

Diagram the hierarchy of structural levels in biological organization.

Explain how the properties of life emerge from complex organization.

Describe the two major dynamic processes of any ecosystem.

Distinguish between prokaryotic and eukaryotic cells.

Describe the basic structure and function of DNA.

Describe the dilemma of reductionism.

Discuss the goals and activities of systems biology. List three research developments that have
advanced systems biology.

Explain the importance of regulatory mechanisms in living things. Distinguish between positive and
negative feedback.

Evolution, Unity, and Diversity

10.

1.
12

15

Distinguish among the three domains of life. List and distinguish among the three kingdoms of
multicellular, eukaryotic life.
Explain the phrase “life’s dual nature of unity and diversity.”
Describe the observations and inferences that led Charles Darwin to his theory of evolution by
natural selection.
Explain why diagrams of evolutionary relationships have a treelike form.

The Process of Science

14.

15,
16.
17.
18.
19
20.
21.

Distinguish between discovery science and hypothesis-based science. Explain why both types of
exploration contribute to our understanding of nature.
Distinguish between quantitative and qualitative data.
Distinguish between inductive and deductive reasoning.
Explain why hypotheses must be testable and falsifiable but are not provable.
Describe what is meant by a controlled experiment.
Distinguish between the everyday meaning of the term theory and its meaning to scientists.
Explain how science is influenced by social and cultural factors.
Distinguish between science and technology. Explain how science and technology are
interdependent.



AP Biology Reading Guide Chapter 2: The Chemical Context of Life
Fred and Theresa Holtzclaw

Name Period

Chapter 2: The Chemical Context of Life

This chapter covers the basics that you may have learned in your chemistry class. Whether your
teacher goes over this chapter, or assigns it for you do review on your own, the questions that follow
should help you focus on the most important points.

Concept 2.1 Matter consists of chemical elements in pure form and in combinations called
compounds

1 Define and give an example of the following terms:
matter
element
compound
2 What four elements make up 96% of all living matter?
3. What is the difference between an essential element and a trace element?

essential element
trace element
Concept 2.2 An element’s properties depend on the structure of its atoms

4, Sketch a model of an atom of helium, showing the electrons, protons, neutrons, and atomic
nucleus.

5. What is the atomic number of helium? Its atomic mass?

6. Here are some more terms that you should firmly grasp. Define each term.
neutron

proton
electron

atomic number

Copyright © 2010 Pearson Education, Inc. -1-




AP Biology Reading Guide Chapter 2: The Chemical Context of Life
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atomic mass
isotope

electron shells

energy
7. Consider this entry in the periodic table for carbon.

What is the atomic mass? atomic number?

How many electrons does carbon have? neutrons?

6
12

8. Which is the only subatomic particle that is directly involved in the chemical reactions

between atoms?
9. What is potential energy?
10.  Explain which has more potential energy in each pair:

a. boy at the top of a slide/boy at the bottom
b. electron in the first energy shell/electron in the third energy shell

c. water/glucose

Copyright © 2010 Pearson Education, Inc. =



AP Biology Reading Guide Chapter 2: The Chemical Context of Life
Fred and Theresa Holtzclaw

11.  What determines the chemical behavior of an atom?

12. Here is an electron distribution diagram for sodium:
a. How many valence electrons does it have? Circle the valence
electron(s).

b. How many protons does it have?

Sodium
11Na

Concept 2.3 The formation and function of molecules depend on chemical bonding between atoms

13. Define molecule.

14. Now, refer back to your definition of a compound and fill in the following chart:

Molecule? (y/n) | Compound? (y/n) | Molecular Formula | Structural Formula

Water

Carbon dioxide

Methane

02 02

15.  What type of bond is seen in O,? Explain what this means.

16.  What is meant by electronegativity?

17.  Explain the difference between a nonpolar covalent bond and a polar covalent bond.

Copyright © 2010 Pearson Education, Inc. =3 =
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18.

19.

20.

21,

22,

23.

Make an electron distribution diagram of water. Which element is most electronegative? Why
is water considered a polar molecule? Label the regions that are more positive or more
negative. (This is a very important concept. Spend some time with this one!)

Another bond type is the ionic bond. Explain what is happening in the figure below (2.14):
+ —

___,O

What two elements are involved above?

Define anion and cation. In the preceding example, which is the anion?

What is a hydrogen bond? Indicate where the hydrogen bond occurs in this figure.

Explain van der Waals interactions. Though they represent very weak attractions, when these
interactions are numerous they can stick a gecko to the ceiling!

Copyright @ 2010 Pearson Education, Inc. <=
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24.  Here is a list of the types of bonds and interactions discussed in this section. Place them in
order from the strongest to the weakest: hydrogen bonds, van der Waals interactions, covalent
bonds, ionic bonds.

STRONG

v

WEAK

25.  Use morphine and endorphins as examples to explain why molecular shape is crucial in biology.

Concept 2.4 Chemical reactions make and break chemical bonds

26.  Write the chemical shorthand equation for photosynthesis. Label the reactants and the
products.

27, For the equation you just wrote, how many molecules of carbon dioxide are there?

How many molecules of glucose? How many elements in glucose?

28. What is meant by dynamic equilibrium? Does this imply equal concentrations of each reactant
and product?

Testing Your Knowledge: Self-Quiz Answers
Now you should be ready to test your knowledge. Place your answers here:

1. 2. 3. 4. 5. 6. T 8.

Copyright © 2010 Pearson Education, Inc.
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Name Period

Chapter 3: Water and the Fitness of the Environment

Concept 3.1 The polarity of water molecules results in

hydrogen bonding i
1. Study the water molecules at the right. On the central |

molecule, label oxygen (O) and hydrogen (H).

2. What is a polar molecule? Why is water considered polar? '

3. Now, add + and - signs to indicate the charged regions of
each molecule. Then, indicate the hydrogen bonds. O

4. Explain hydrogen bonding. How many hydrogen bonds can

a single water molecule form?

Concept 3.2 Four emergent properties of water contribute to Earth’s fitness for life
Hydrogen bonding accounts for the unique properties of water. Let’s look at several.
Cohesion

5. Distinguish between cohesion and adhesion.

6. What is demonstrated when you see beads of water on a waxed car hood?
7. Which property explains the ability of a water strider to walk on water?
Moderation of Temperature

8. The calorie is a unit of heat. Define calorie.

9. Water has high specific heat. What does this mean? How does water’s specific heat compare to
alcohol’s?

10. Explain how hydrogen bonding contributes to water’s high specific heat.

Copyright © 2010 Pearson Education, Inc.



AP Biology Reading Guide Chapter 3: Water and the Fitness of the Environment
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11. Summarize how water’s high specific heat contributes to the moderation of temperature. How is this
property important to life?

12. Define evaporation. What is heat of vaporization? Explain at least three effects of this property on
living organisms.

Expansion upon Freezing

13. Ice floats! So what? Consider what would happen if ponds and other bodies of water accumulated ice at
the bottom. Describe why this property of water is important.

14. Now, explain why ice floats. Why is 4°C the critical temperature in this story?

Solvent of Life

15. Review and define these terms:
solvent

solution
solute

16. Consider coffee to which you have added sugar. Which is the solvent? The solute?

17. Explain why water is such a fine solvent.

18. Define hydrophobic and hydrophilic.

19. You already know that some materials, such as olive oil, will not dissolve in water. In fact, oil will float
on top of water. Explain this property in terms of hydrogen bonding.

Copyright © 2010 Pearson Education, Inc. -2-
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20. Now, let’s do a little work that will enable you to prepare solutions. Read the section on solute
concentrations carefully, and show the calculations here for preparing a 1-molar solution of sucrose.
Steps to help you do this follow. The first step is done for you. Fill in the rest.

Steps to prepare a solution:

a. Write the molecular formula. Ci2H2,01

b. Use your periodic table to calculate the mass of each element. Multiply by the number of atoms of

the element. (For example, O has a mass of 16. Therefore one mole of O has amass of 16 x 11 =
176 g/mole.)

¢. Add the masses of each element in the molecule.

d. Add this mass of the compound to water to bring it to a volume of 1 liter. This makes 1 liter of a
1-M (1 molar) solution.

21. Can you prepare 1 liter of a 0.5-molar glucose solution? Show your work here.

22. Define molarity.

Concept 3.3 Acidic and basic conditions affect living organisms

23. What two ions form when water dissociates?
Y ou should have answered “hydronium (H3;O+) and hydroxide ions (OH-)” in the preceding question.
However, by convention, we will represent the hydronium ion as H+.

24, What is the concentration of each ion in pure water at 25°C?

25. Water has a pH of 7. pH is defined as the negative log of the hydrogen ion concentration [H-+]. Can you
now see how water is assigned a pH of 77

26. To go a step further, the product of H+ and OH- concentrations is constant at 107,

[H+}[OH-} = 107*

Copyright © 2010 Pearson Education, Inc. -3-
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Water, which is neutral with a pH of 7, has an equal number of H+ and OH- ions. Now, define
acid

base

27. Because the pH scale is logarithmic, each numerical change represents a 10X change in ion
concentration.

a. So, how many times more acidic is a pH of 3 compared to a pH of 5?
b. How many times more basic is a pH of 12 compared to a pH of 8?
c. Explain difference between a pH of 8 and a pH of 12 in terms of H+ concentration.

28. On the pH chart, label pH 1-14. Label neutral, acid, base. Indicate
the locations of pure water, urine, gastric juice, and bleach.

29.  Even aslight change in pH can be harmful! How do buffers moderate
pH change?

1 30.  Exercise will result in the production of CO,, which will acidify the
B blood. Explain the buffering system that minimizes blood pH

changes.

31. Acid precipitation is increasing. Explain its sources.

32. Discuss how CO; emissions affect marine life and ecosystems.

Testing Your Knowledge: Self-Quiz Answers
Now you should be ready to test your knowledge. Place your answers here:

1. Z; 3 4. 3. 6. y 8.

Copyright © 2010 Pearson Education, Inc.



AP Biology Reading Guide Chapter 4: Carbon and the Molecular Diversity of Life
Fred and Theresa Holtzclaw

Name Period

Chapter 4: Carbon and the Molecular Diversity of Life

Concept 4.1 Organic chemistry is the study of carbon compounds

g : . “Atmosphere”
1. Study this figure of Stanley Miller’s experiment to CHy / e
simulate conditions thought to have existed on the [Nnteryanoro Eiastiadi
early Earth. Explain the elements of this experiment, : - 74
using arrows to indicate what occurs in various parts of o
+
the apparatus. 4 ' __Condenser
——
Cooled water
containing == Cold
organic water
ma!ecules
hy
™
o
e
\\
H20
foea”
Sample for

chemical analysis

2. What was collected in the sample for chemical analysis? What was concluded from the results of this
experiment?

Concept 4.2 Carbon atoms can form diverse molecules by bonding to four other atoms

3. Make an electron distribution diagram of carbon. It is essential that you know the answers to these
questions:

a. How many valence electrons does carbon have?
b. How many bonds can carbon form?

b. What type of bonds does it form with other elements?

4. Carbon chains form skeletons. List here the types of skeletons that can be formed.

5. What is a hydrocarbon? Name two. Are hydrocarbons hydrophobic or hydrophilic?

Copyright © 2010 Pearson Education, Inc. -1-




AP Biology Reading Guide Chapter 4: Carbon and the Molecular Diversity of Life

Fred and Theresa Holtzclaw

6. In Chapter 2 you learned what an isofope is. Since students often confuse this word with isomer, please
define each term here and give an example.
Definition Example
isotope
isomer

7. Use this figure to identify the three types of isomers.

For each type, give a key character and an example.

8. Give one example of enantiomers that vary
in their pharmacological effect.

HH HHH
<E=C=TmC=C W
H ¥4 H H H

COH

| ]
P ?A-Q‘c': =
Ir? TE X

COoyH

%’ H t:‘f’*mud, NH,@;‘%)H \%

CH,

Concept 4.3 A small number of chemical groups are key to the functioning of biological molecules

9. Here is an idea that will recur throughout your study of the function of molecules: Change the
structure, change the function. You see this in enantiomers, you will see it in proteins and enzymes,
and now we are going to look at testosterone and estradiol. Notice how similar these two molecules
are, and yet you know what a vastly different effect each has. Label each molecule in the sketch below,
and circle the differences.

10. Define functional group.

Copyright © 2010 Pearson Education, Inc.




11.

12.

AP Biology Reading Guide Chapter 4: Carbon and the Molecular Diversity of Life
Fred and Theresa Holtzclaw

There are seven functional groups. Complete the following chart.

Hydroxyl | Carbonyl | Carboxyl | Amino Sulfhydryl | Phosphate | Methyl

Structure

Example

Functional
Properties

You will need to master the chart and the information in it. Using the functional groups above, see if
you can answer the following prompts:

a. *N—I'Iz

b. Can form cross-links that stabilize protein structure 0
c. Key component of ATP
d. Can affect gene expression

€. CH3 H

f. Is always polar

O
i
(130H

/
Zw O—O

g. Determines the two groups of sugars H
h. Has acidic properties H H
i. -COOH

J- Acts as a base

k. Circle and identify three functional groups in the molecule shown above.

Testing Your Knowledge: Self-Quiz Answers
Now you should be ready to test your knowledge. Place your answers here:

1. 2. 3. 4. 5. 6. 7.

Copyright © 2010 Pearson Education, Inc. -3-
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Name Period

Chapter 5: The Structure and Function of Large Biological Molecules

Concept 5.1 Macromolecules are polymers, built from monomers

1. The large molecules of all living things fall into just four main classes. Name them.

2 Circle the three classes that are called macromolecules. Define macromolecule.

5 What is a polymer?

a monomer?

4. Monomers are connected in what type of reaction? What occurs in this reaction?

5: Large molecules (polymers) are converted to monomers in what type of reaction?

6. The root words of hydrolysis will be used many times to form other words you will learn this year.
What does each root word mean?

hydro—

lysis

7. Consider the following reaction:
CeH1206 + CsH12062 C12H2,01

a.  The equation is not balanced; it is missing a molecule of water. Write it in on the correct
side of the equation.

b. So, what kind of reaction is this?

(o Is C¢H120¢ (glucose) a monomer, or a polymer?

d.  To summarize, when two monomers are joined, a molecule of is always
removed,

Copyright © 2010 Pearson Education, Inc. -1-
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Fred and Theresa Holtzclaw

Concept 5.2 Carbohydrates serve as fuel and building material

Chapter 5: The Structure and Function of Large Biological Molecules

8. Let’s look at carbohydrates, which include sugars and starches. First, what are the monomers of all

carbohydrates?

9. Most monosaccharides are some multiple of (CH»O). For example, ribose is a 5-carbon sugar with
the formula CsH;Os. It is a pentose sugar. (From the root penta—, meaning 5.) What is the formula

of a hexose sugar?

10. Here are the three hexose sugars. Label each of them. Notice that all sugars have the same two
functional groups. Name them:

C=0

—OH

11. What is the difference between an aldehyde sugar and a ketone sugar?

12. So, as a quick review, all of these sugars have the same chemical formula: C¢H;,0s. What term
did you learn in Chapter 3 for compounds that have the same molecular formulas but different

structural formulas?

Copyright © 2010 Pearson Education, Inc.



AP Reading Guide Chapter 5: The Structure and Function of Large Biological Molecules
Fred and Theresa Holtzclaw

13. Here is the abbreviated ring structure of glucose. Where are all the carbons?

CH,OH

Pay attention to the numbering system. This will be important as we progress in our study. Circle the
number 3 carbon. Put a square around the number 5 carbon.

14. Let’s look at our reaction in question 7 again: C¢H;,0¢ + CsH;,06=> C13H5,041 + H;O

Notice that two monomers are joined to make a polymer. Since the monomers are

monosaccharides, the polymer is a disaccharide. Three disaccharides are important to us with the
formula C;3H;,0;;. Name them below and fill out the chart.

Disaccharide Formed from which two monosaccharides? Found where?

15. Have you noticed that all the sugars end in —ose? This root word means
16. What is a glycosidic linkage?

17. Here is a molecule of starch, which shows 1-4 glycosidic linkages. Translate and explain this
terminology in terms of carbon numbering.

CH,OH CH,OH CH,OH CH,OH

b0 - . /,_, o
14
OH OH oH OH

Copyright © 2010 Pearson Education, Inc.
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Fred and Theresa Holtzclaw

18. There

are two categories of polysaccharides. Name them and give examples.

Chapter 5: The Structure and Function of Large Biological Molecules

Type of Polysaccharide

Examples

19. Why can you not digest cellulose? What organisms can?

20. Let’s review some key points about the carbohydrates. Each prompt below describes a unique
carbohydrate. Name the correct carbohydrate for each.

o

&

gm0

[

Has 14 B glucose linkages

Is a storage polysaccharide produced by vertebrates; stored in your liver
Two monomers of this form maltose

Glucose + form sucrose

Monosaccharide commonly called “fruit sugar”

“Milk sugar”

Structural polysaccharide that gives cockroaches their crunch
Malt sugar; used to brew beer

Structural polysaccharide that comprises plant cell walls

Concept 5.3 Lipids are a diverse group of hydrophobic molecules

21. Lipids include fats, waxes, oils, phospholipids, and steroids. What characteristic do all lipids
share?

22. What

are the building blocks of fats? Label them on this figure.
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23.

24.

25.

26.

27,

28.

29,

30.

31.

32

If a fat is composed of 3 fatty acids and 1 glycerol molecule, how many water molecules will be
removed to form it? Again, what is this process called?

On the figure with question 22, label the ester linkages.

Draw a fatty acid chain that is 8 carbons long and is unsaturated. Circle the element in your chain
that makes it unsaturated, and explain what this means.

Name two saturated fats.

Name two unsaturated fats.

Why are many unsaturated fats liquid at room temperature?

What is a trans fat? Why should you limit them in your diet?

List four important functions of fats.

Here is a figure that shows the structure of a phospholipid. Label the sketch to show the
phosphate group, the glycerol, and the fatty acid chains. Also indicate the region that is
hydrophobic and the region that is hydrophilic.

o, — ey,
Lo

Why is the “tail” hydrophobic?
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33. Which of the two fatty acid chains in the figure with question 31 is unsaturated? Label it. How do

you know it is unsaturated?

34.  To summarize, a phospholipid has a glycerol attached to a phosphate group and two fatty acid
chains. The head is hydrophilic, and the tail is hydrophobic. Now, sketch the phospholipid
bilayer structure of a plasma membrane. Label the hydrophilc heads, hydrophobic tails, and

location of water.

35. Study your sketch. Why are the tails all located in the interior?

36. Some people refer to this structure as three hexagons and a doghouse. What is it?

i
i
A

Ho

//\\i

HyCo i bk
CH, f " CH,
|

:

.,

~
1
1

CH

i
AN

<N
-

37. What are other examples of steroids?

Concept 5.4 Proteins have many structures, resulting in a wide range of functions

38. Table 5.1 is loaded with important information. Select any five types of proteins and summarize

each type here.

Type of Protein Function

Example
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39. Enzymes are an important type of protein. They will be studied in Chapter 8. For now, use this
sketch to review what you know about enzymes. Label the active site, the substrate, and the
products. Show what happens to water.

s,

g e

40. Is this reaction dehydration synthesis or hydrolysis?

41. The monomers of proteins are amino acids. Sketch an amino acid here. Label the alpha or central
carbon, amino group, carboxyl group, and R group.

42. What is represented by R? How many are there?
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43. Study the figure. See if you can understand why some R groups are nonpolar, some polar, and
others electrically charged (acidic or basic). If you were given an R group, could you place it in

the correct group? Work on the R groups until you can see common elements in each category.

Nonpolar
CH, CH, Ci“a
CH, CH, CH GHy
Hi g eHy g th g CH, o HyC %»« 7
MM T ot —C—C Wl —C e Hyhe Gl WG
H L=l H o Ak o- H o a o
Giycine Alanine Valine Leucine Isoleucine
(Gly or G) {Ala or A) (Val or V) {Leu or L) {Ite or I}
cH P
35 2 . N CH,
7 1 =Ntk HC TCH, o
CH, ¥ l; N b
e o M o ": o no
HN*—C—C] H N —C—C H N L —C
i s i ~
HE 4 W a
Methionine Phenylalanine Tryptophan Proline
{Met or M} {Phe or F) {Trp or W) (Pro or P}
Polar
on NH, 0
> NH, O ?
oM on ow, SH S c” eHy
CH o CH 0 CH, o c;:n, o CH, 0 r}_‘n.., o
HpN—CCT HNC—CT  MNCoCl HN (1: ¢ HNC-C MM CC

H

Wi H

o " o M

o H

Serine Threonine Cysteine  Tyrosine Asparagine Glutamine
(Ser or 5) (ThrorT) (CysorC) (TyrorY) (AsnoriN) (GinorQ)
Electricaily
charged
Acidic Basic
o o o o ! His; NH
2l B CH, Coo b, N:;l
CH; CHy S NH CHy o
Mg CHy CH, CH, et
B % maec g CH, cH, e ke
B Gl o
o mpeede]
i :
Aspartic acid Glutamic acid Lysine Arginine Histidine
(Asp or D) {Glu or E) {Lys or K) (Arg or R} (His or H)
Copynight €3 2008 Pearsen Edusation. Ing.. publishing as Pearson Benarmn Cumimiegs
44. Define these terms:
dipeptide on oH
OH SH |
OH . SH
cHy CHy oH; i | i
" 4 ” CHy CHz CHz
. h ", N ‘I H :
lypeptid S g |
polypepude H O Hio H 0 C—C €—C-—N—-C—C
i ] |
. H O H O H O
, '@
peptide bond

Label each of these terms on the diagrams.
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45. There are four levels of protein structure. Refer to Figure 5.21, and summarize each level in the

following table.

Level of Protein Structure Explanation

Example

Primary (I°)

Secondary (I1°)

Alpha helix
Beta pleated sheet

Tertiary (I11°)

Quaternary (IV°)

46. Label each of the levels of protein structure on this figure.

S002g, @ x|
wH

a ) .‘t ;
20 chaiiniiib A
L,t"‘?%;b' nﬁ e T ,3-@"&«_ £
" - i
- " al . -
LN "':e‘-”:’% - el e » -
o) s g = .
woaneh Wenuca )

Copyright © 2010 Pearson Education, Inc.




AP Reading Guide Chapter 5: The Structure and Function of Large Biological Molecules
Fred and Theresa Holtzclaw

47. Enzymes are globular proteins that exhibit at least tertiary structure. On this figure, identify and
explain each interaction that folds this portion.

o ol
b ~NH,* “O—-C—CH

48. Do you remember when, in Chapter 4, we said, “Change the structure, change the function™?
Explain how that principle applies to sickle-cell disease. Why is the structure changed?

49. Besides mutation, which changes the primary structure of a protein, protein structure can be
changed by denaturation. Define denaturation, and give at least three ways a protein may
become denatured.

50. Chaperone proteins or chaperonins assist in the proper folding of proteins. Annotate this figure
to explain the process.
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Concept 5.5 Nucleic acids store and transmit hereditary information

DNA and RNA will be the core topics of Chapter 17. For now, you should just review the general
functions and know the components.

51. The flow of genetic information is from DNA - RNA-> protein. Use this figure to explain the
process. Label the nucleus, DNA, mRNA, ribosome, and amino acids.

NNy

T N m— *

5

G
e

L

52. The components of a nucleic acid are a sugar, a nitrogenous base, and a phosphate group. Label
each on the figure below.

53.  You may recall that early in this chapter we looked at the numbering system for the carbons of a
sugar. Label the end of the strand on the left side of the figure below that has the number 5 sugar
5" and the other end of the chain 3.

o M, o o
y < Bl h c
o TR T T e ew
/ o c._.cH G cH
; i T T o' w
0 > H "
o*‘. (]
B 9P 0 OH, o HH, o
: o Gy Mo prSny RS
A He e, c
Loaiiahe N B S,
i H H ¥
ey
oM
HOGH, g oM wocK, o on
WM KWW
b Yt ey
oH M O OH
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54. Notice that there are five nitrogen bases. Which four are found in DNA?

Chapter 5: The Structure and Function of Large Biological Molecules

55. Which four are found in RNA?

56. How do ribose and deoxyribose sugars differ?

57. To summarize, what are the three components of a nucleotide?

58. Here is a model of DNA, which was proposed by James Watson and Francis Crick. What is this

shape called?

i\\‘»

%

4,
o

59. Why are the strands said to be antiparallel?

60. What two molecules make up the “uprights”?
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61. What molecules make up the rungs?

62. For the two nucleotides of DNA below, provide the complementary base.
-
C—

63. In a DNA double helix, a region along one DNA strand has this sequence of nitrogenous bases:

55 TAGGCCT-3

Write the complementary strand. Indicate the 5' and 3' ends of the new strand.

Testing Your Knowledge: Self-Quiz Answers
Now you should be ready to test your knowledge. Place your answers here:

1. 2 3. 4. 5. 6. T
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This summary table from the Chapter 5 Review is an excellent study tool. Use it to organize material
from this chapter in your mind.

targe Biclogical Molecules Components Examples Functions
Concept 5.2 CH,CH Monosaccharides: ghucose, Fuel; carbon sources that can be
Carbohydrates serve as fucl and Y 20, o fructose converted to other molecules or
building material H N combined into polymers

INOH H

0

i O Pisaccharides: lactose, sucrose
H  OH

Concept 5.3

Lipids are a diverse group
of hydrophobie molecules
and are not macromalecules

Steroid packbond
Concept 5.4 . ¢ Enzymes « Catalyze chemical reactions
- L3 ‘. »
Proteins have many structures, HOw - | 0 + Structural proteins « Provide structural support
: ] : s [ s i W . 3 .
Testibts i o wide fangs o . » Storage proteins « Store amino acids
functions B | on 2 : -
H + Transport proteins « Transport substances
+ Hormones » Coordmate organismal responses
Aming agd monomer (20 types) + Receptor proteins « Receive sigaals from outside cell
« Motor proteins + Function in cel movement
» Petensive proteins + Protect against disease
. - . 7
Concept 5.5 DNA: ‘/“/ ‘/? ‘/:/ _/; Stores all hereditary information
Nucleic acids store and transmit ; + Sugar = deoxyribose
H e 4 PINERNaE . e Y -
hereditary information 1“[: 5 \ « Nitrogenous bases = C, G, A, 1
E—Ch v « Usually double-stranded
e ik
<ug:|'\ J RNA: 77N . Carties protein-coding
: + Sugar = ribosc instructions from DNA to protein-
» Nitrogenous bases = C, G, A U synthesizing machinery
Nucleolite monomsr

Mongmer

-~

5 3 fatly aods
J
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Pulysaccharides:

« Cellulose (plants)

« Starch {plants)

« Glveogen {animals)

« Chitin {animals and tungi)

Triacylglycerols {fats or oils):
glycerol + 3 latty acids

Phospholipids: phosphate group
+ 2 fatty acids

Steroids: four fused rings with
attached chenucal groups

« Usually single-stranded

« Strengthens plant ceff walls

« Stores glucose for energy

o Stores ghucose for energy

« Strengthens exoskeletons and
fungal cell walls

Important encrgy source
p

p-

Lipid bilavers of membranes

tedroshobic
o/

« Companent of cell membranes
(cholesternl)

« Signals that travel through the
body (hormoes)

= Jilhe



