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7
About the Mﬁ

This adult katydid is emerging from its last
immature, or nymph, stage. As the katydid
changed from a nymph to an adult, every
structure of its body changed. To grow and
change, an organism must produce new cells,
When a cell divides, it makes a copy of its
genetic material,
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T_H_ﬂ Tri-Fold Before you read

L the chapter, create the
FoldMote entitled “Tn-Fold”

described in the Study Skills section
of the Appendix. Write what you know
about the actions of cells in the column
labeled “Knowe’ Then, write what you
wanl to know in the column labeled
“Want" As you read the chapter, write
what you learmn
about the actions
ol cells in the
column labeled
“Learn”
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Cells in Action

Yeast are single-celled fungi that are an important
ingredient in bread. Yeast cells break down sugar
maolecules to release energy. In the process, carbon
dioxide gas is produced, which causes bread dough
Lo rise.

Procedure

1. Add 4 mL of a sugar solution to 10 mL of a
yeast-and-water mixture. Use a stirring rod to
thoroughly mix the two liquids.

2. Pour the stirred mixture into a small test tube.

3. Place a slightly larger test tube over the small
test tube. The top of the small test tube should
touch the bottom of the larger test tube,

Copytighl © by Hak Sinatan and Wrison, &1 rights meered

4. Hold the test tubes together, and gquickly tum
both test tubes over. Flace the test tubes in a
test-tube rack.

5. Use a ruler to measure the height of the fluid in
the large test tube. Wait 20 min, and then mea-
sure the height of the liquid again.

Analysis

1. What is the difference between the first
height measurement and the second height
measurement?

2. What do you think caused the change in the
fluid's height?
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READING WARM-UP

Dbjectives

@ Explain the process of diffusion.

@ Describe how osmosis ooours.

@ Compare passive transport with
active transpart.

@ Explain how large particles get into
and out of cells.

Terms lo Learn
diffusion
OSMOsis

passive transport
aclive transport
endocytosis
exocytosis

READING STRATEGY

Reading Organizer As you read this
section, make a table comparing active
transpart and passive transport.

diffusion he movernent of par-
ticles from regions of higher density
to regions of lower density

Figure 1 The particles of the
dye and the gelatin slowly mix
by diffusion,
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Exchange with the
Environment

What would happen to a factory if its power were shut off
or its supply of raw materials never arrived? What would
happen if the factory conldn’t get rid of its garbage?

Like a factory, an organism must be able to obtain energy and
raw materials and get rid of wastes, An organism’s cells perform
all ol these functions. These functions keep cells healthy so
that they can divide. Cell division allows organisms to grow
and repair injuries,

The exchange of materials between a cell and its environ-
ment takes place at the cell's membrane, To understand how
materials move into and out of the cell, vou need to know
about diffusion.

What Is Diffusion?

What happens if you pour dye on top of a layer of gelatin?
At first, it is easy to see where the dve ends and the gelatin
begins. But over time, the line between the two layvers will blur,
as shown in Figere 1. Why? Evervithing, including the gelatin
and the dye, is made up of liny moving particles. Particles
travel from where they are crowded to where they are less
crowded. This movement from areas of high concentration
{crowded) to areas of low concentration (less crowded) is called
diffusion (di FYOO zhuhn) Dve particles diffuse from where
they are crowded (near the top of the glass) to where they are
less crowded (in the gelating, Diffusion also happens within
and between living cells. Cells do not need to wse energy lor
diffusion.

The Cell in Action
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@) The side that holds only pure
water has the higher concentra-
tion of water particles.

R Pure water and
lood coloring

Pure water

€) During osmasis, water particles move

to where they are less concentrated.

Pure water and
M food coloring
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Diffusion of Water

The cells of organisms are surrounded by and filled with
fluids that are made mostly of water. The diffusion of water
through cell membranes is so important to life processes that
it has been given a special name—osmosis (ahs MOH sis),

Water is made up of particles, called molecules. Pure water
has the highest concentration of water molecules. When vou
mix something, such as food coloring, sugar, or salt, with water,
vou lower the concentration of water molecules. Figure 2 shows
how water molecules move through a membrane that is semi-
permeable (sem i PUHR mee uh buhl). Semipenmeable means that
only certain substances can pass through. The picture on the
left in Figure 2 shows liguids that have dilferent concentrations
of water, Over time, the water molecules move from the liguid
with the high concentration of water molecules to the liguid
with the lower concentration of water molecules,

The Cell and Osmosis

Osmaosis is important to cell functions. For example, red blood
cells are surrounded by plasma. Plasma is made up of water,
salts, sugars, and other particies. The concentration of these
particles is kept in balance by osmosis. If red blood cells were
in pure water, water molecules would flood into the cells and
cause them to burst. When red blood cells are put into a salty
solution, the concentration of water molecules inside the cell
is higher than the concentration of water outside. This differ-
ence makes water move oul of the cells, and the cells shrivel
up. Osmosis also occurs in plant cells. When a wilted plant
is watered, osmosis makes the plant firm again,

F CEELOIEE T ® Wy would red blood cells burst if you placed

them in pure water? (Seo Hwe Appendiv for answers o Redding (Cllecks.)

Section |
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osmosis the diffusion of water
through a semipermeable membrane

Bead Diffusion

1. Put three groups of
colored beads on the
bottom of a plastic bowl.
Each group should be
made up of five beads of
the same color.

2. Stretch some clear plastic
wrap tightly over the lop
of the bowl. Gently shake
the bowl for 10 seconds
while watching the beads,

3. How is the scattering of
the beads like the diffusion
of particles? How is it dif-
ferent from the diffusion ol
particles?
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Figure 3 In passive transport,
particles travel through proteins
to areas of lewer concentration.
In active transport, cells use
energy to move particles, usually
to areas of higher concentration.

passive transport the movement
of substances across a cell mem-
brane without the use of energy by
the cell

active transport the movement of
substances across the cell membrane
that requires the cell 1o use energy

endocytosis the process by which

a cell membrane surrounds a particle
and encloses the particle in a vesicle
to bring the particle into the cell

membrane
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@ Active transport

Moving Small Particles

Small particles, such as sugars, cross the cell membrane through
passageways called channels. These channels are made up of
proteins in the cell membrane. Particles travel through these
channels by either passive or active transport. The movement
of particles across a cell membrane without the use of energy
by the cell is called passive transport, and is shown in Figure 3.
During passive transport, particles move from an area of high
concentration to an area of low concentration. Diffusion and
osmosis are examples of passive transport.

A process of transporting particles that requires the cell
to use energy is called active transport. Active transport usu-
ally involves the movement of particles from an area of low
concentration to an area of high concentration.

Moving Large Particles
Small particles cross the cell membrane by diffusion, passive

transport, and active transport. Large particles move into and
out of the cell by processes called endocytosis and exocytosis.

Endocytosis

The active-transport process by which a cell surrounds a large
particle, such as a large protein, and encloses the particle in a
vesicle to bring the particle into the cell is called endocytosis
{ex doh sie TOH sis). Vesicles are sacs formed from pieces of
cell membrane. Figure 4 shows endocytosis.

&

S

€) The cell comes into
contact with a particle,

& g : = s ] -.—%
e - ' ki . . AL s
X J = £ _
€) The cell membrane €) Once the particle is This photo shows the
begins to wrap around completely sur- end of endocytosis,
the particle. rounded, a vesicle which means "within
pinches off. the cell”
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) Large particles that

must leave the cell are the cell membrane
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Exocytosis

When large particles, such as wastes, leave the cell, the cell uses
an active-transport process called exocytosis (ex soh sie TOH sis).
During exocytosis, a vesicle forms around a large particle within
the cell. The vesicle carries the particle to the cell membrane.
The vesicle fuses with the cell membrane and releases the particle
to the outside of the cell. Figure 5 shows exocytosis.

FLITTTTEETE What is exocytosis?

SECTION
Review

Using Key Terms

For each pair of terms, explain how
the meanings of the terms differ.

1. diffusion and osmuosis

2. active transport and passive
transport

3. endocytosis and exocytosis

Summaryj

@ Diffusion is the move-
ment of particles from

an area of high concen- Understanding Key Ildeas

tration to an area of low 4. The movement of particles from
concentration. & less crowded area to a more

@ Osmosis is the diffusion crowded area requires
of water through a semi- a. sunlight. ¢. a membrane.
permeable membrane. b. energy. d, osmosis.

@ Cells move small par- 5. What structures allow small par-
E"des by diffusion, Wh!d' ticles to cross cell rn-embraneg;
is an example of passive
tra and by active
o Math skills

@ Large particles enter 6. The area of particle 1 is 2.5 mm’.
the cell by endocytosis, The area of particle 2 is 0.5 mm?®,
and exit the cell by The area of particle 1 is how
exocytosis. many times as big as the area of

particle 27

Copyrighl © by Ho®t, Rirshan and Winston, AT rghis ressreed

£) The vesicle travels to €D The cell releases the
particle to the outside

Exocytosis means
“outside the cell”

exocytosis the process in which

a cell releases a particle by enclos-
ing the particle in a vesicle that then
moves to the cell surface and fuses
with the cell membrane

Critical Thinking

7. Predicting Conseguences
What would happen to a cell if
its channel proteins were dam-
aged and unable to transport
particles? What would happen
to the organism if many of its
cells were damaged in this way?

Explain your answer.

. Analyzing Ideas Why does
active transport require energy?

L. A
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READING WARM-UP

Objectives
@ Describe photosynthesis and cellular
respiration.

@ Compare cellular respiration with
fermentation,

Terms to Learn
photosynthesis
cellular respiration
fermentation

READING 5TRATEGY

Discussion Read this section silently.
Write down questions that you have
about this section. Discuss your gues-
tions m a small group.

photosynthesis the process by
which plants, algae, and some
bacteria usa sunfight, carbon dioxide,
and water to make food

Figure 1 Pholosynthesis

Cell Energy

Why do you get hungry? Feeling hungry is your body’s way
of telling you that your cells need energy.

All cells need energy to live, grow, and reproduce. Plant cells
get their energy from the sun. Many animal cells get the energy
they need from food.

From Sun to Cell

Mearly all of the energy that fuels life comes from the sun.
Mants capture energy from the sun and change it into food
through a process called photosynthesis. The food that plants
make supplies them with energy. This food also becomes a
source of energy for the organisms that eat the plants.

Photosynthesis

Plant cells have molecules that absorb light energy. These
molecules are called pigments. Chiorophyll (KLAWER uh 1),
the main pigment used in photosynthesis, gives plants their
green color. Chlorophyll is found in chloroplasts.

Plants use the energy caplured by chiorophyll to change
carbon dioxide and water into food, The food is in the form
of the simple sugar glucose. Glucose is a carbohydrate, When
plants make glucose, they convert the sun's energy into a
form of energy that can be stored. The energy in glucose is
used by the plant’s cells. Photosynthesis also produces oxygen,
Mhotosynthesis is summarized in Figure 1.

Photosynthesis

6C0, + 6H,0 + Light energy — C.H,,0, + 60,

Cartbon  Water Glucose  Oxygen
dinxide

tokes place in chloraplasts. '
Chioraplasts are found “
inside plant cells. i'h
38 Chapter 2 The Cell in Action
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Getting Energy from Food

Animal cells have different ways of getting energy from food.
One way, called cellular respiration, uses oxygen to break down
food. Many cells can get energy without using oxygen through
a process called fermentation. Cellular respiration will release
more energy from a given food than fermentation will.

Cellular Respiration

The word respiration means “breathing,” but cellular respira-
tion is different from breathing. Breathing supplies the oxygen
needed for cellular respiration. Breathing also removes carbon
dioxide, which is a waste product of cellular respiration. But
cellular respiration is a chemical process that occurs in cells.

Most complex organisms, such as the cow in Flgure 2,
obtain energy through cellular respiration. During cellular
respiration, food (such as glucose) is broken down into CO,
and H,Q, and energy is released. Most of the energy released
maintains body temperature, Some of the energy is used to
form adenosine triphosphate (ATP). ATP supplies energy that
fuels cell activities.

Most of the process of cellular respiration takes place in
the cell membrane of prokaryotic cells. But in the cells of
eukaryotes, cellular respiration takes place mostly in the mito-
chondria. The process of cellular respiration is summarized in
Figure 2. Does the equation in the figure remind you of the
equation for photosynthesis? Figure 3 on the next page shows
how photosynthesis and respiration are related.

F LR e el What s the difference between cellular respira-
tion and breathing? (See the Appendix for answers to Reading Checks.)

Cellular Respiration
C.,H,,0, + 60, — 6C0, + 6H,0 + energy (ATP)
Glucose  Oxygen  Carbon  Water
dioxide {

<

Mitochondria Animal cell

Copyright © by Holt, Rirshan and Winston, A1 rghis ressreed

CONNECTION TOSR S0

Chemistny

Earth's Early Atmosphere

Scientists think that Earth's
early atmosphere lacked oxy-
gen. Because of this lack of
oxygen, early organisms used
fermentation to get energy
from food. When organisms
began to photosynthesize, the
oxygen they produced entered
the atmosphere. How do you
think this oxygen changed how
other arganisms got energy?

cellular respiration the process
by which cells use oxygen te produce
energy from food

fermentation the breakdown of
food without the use of axygen

Figure 2 The mitochondria in
the cells of this cow will use
cellular respiration fo release the
energy stored in the grass.

g -,
’
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m The Connection Between Photosynthesis and Respiration

Cellular Respiration

Cellular respiration releases carbon

dioxide and water, which are used by

plant cells to make glucose. During ATP
photosynthesis, oxygen is released.

Photosynthesis makes glucose
and oxygen, which are used
by animal cells to make ATP.
Cellular respiration releases
carbon dioxide and water.

Plant Cell

40 Chapter 2 The Cell in Action
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Connection Between Photosynthesis and Respiration

As shown in Figure 3, photosynthesis transforms energy from
the sun into glucose. During photosynthesis, cells use CO, to
make glucose, and the cells release O,. During cellular respira-
tion, cells use O, to break down glucose and release energy
and CO,. Each process makes the materials that are needed
for the other process to occur elsewhere.

Fermentation

Have vou ever felt a burning sensation in your leg muscles
while you were running? When muscle cells can't get the
oxygen needed for cellular respiration, they use the process
of fermentation to get energy. One kind of fermentation hap-
pens in your muscles and produces lactic acid. The buildup
of lactic acid contributes to muscle fatigue and causes a bumn-
ing sensation. This kind of fermentation also happens in the
muscle cells of other animals and in some fungi and bacteria.
Another type of fermentation occurs in some types of bacteria
and in veast as described in Figure 4.

F Gl Ee sl What are two kinds of fermentation?

SECTION
Review

Using Key Terms

1. In your own words, write a defi-
nition for the term fermentation.

Understanding Key Ideas

2. O, is released during
a. cellular respiration.

b. photosynthesis.

Summaryj

@ Most of the energy

that fuels life processes . breathing.
s comes from the sun, d. fermentation.
The sun's energy is ;
: 3. How are photosynthesis and cel-
Wﬂ b :ﬂd lular respiration related?
photosynthesis. 4. How are respiration and fermen-
® Cellular respiration tation similar? How are they
breaks down glucose clnrom?
into water, carbon

Math Skills
5. Cells of plant A make 120

dioxide, and energy.
@ Fermentation is a way

that cells get energy molecules of glucose an hour,
from their food without Cells of plant B make half as
using oxygen. much glucose as plant A does.

How much glucose does plant B
make every minute?

Copyrighl © by Ho®t, Rirshan and Winston, AT rghis ressreed

Figure 4 Yeast forms carbon
dioxide during fermentation. The
bubbles of CO, gas cause the
dough to rise and leave small
holes in bread after it is baked.

Critical Thinking
6. Analyzing Relationships Why

are plants important to the sur-
vival of all other organisms?

7. Applying Concepts You have

been given the job of restoring
life to a barren island. What
types of organisms would you
put on the island? If you want
to have animals on the island,
whiat other organisms must you

bring? Explain your answer,

L. A
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READING WARM-UP

Objectives

@ Explain how cells produce more
celis.

@ Describe the pracess of mitosis.

® Explain how cell division differs in
animals and plants.

Terms to Learn

cell oycle

chromosome

homelogous chromosomes

mitosis

cytokinesis
READING STRATEGY

Paired Summarizing Read this section

silently. In pairs, take turns summariz-
ing the material. Stop to discuss ideas
that seem confusing.

cell cycle the life opcle of & cell

chromosome in a sukaryatic call,
one of the structures in the nucleus
that ars made up of ONA and pro-
tein; in a prokaryotic cell, the main
ring of DNA

Figure 1 Bacteria repradice
by binary fission.

42 Chapter 2

The Cell Cycle

In the time that it takes you to read this senternce, vour body
will have made millions of new cells! Making new cells
allows you to grow and replace cells that have died.

The environment in vour stomach is so acidic that the cells
lining vour stomach must be replaced every few days. Other
cells are replaced less often, bul yvour body is constantly
making new cells.

The Life of a Cell

As you grow, you pass through different stages in life. Your
cells also pass through different stages in their life cycle. The
life cycle of a cell is called the cell cycle.

The cell cycle begins when the cell is formed and ends when
the cell divides and forms new cells. Before a cell divides, it
must make a copy of its deoxyribonucleic acid (DNA). DNA is
the hereditary material that controls all cell activities, including
the making of new cells, The DNA of a cell is organized into
structures called chromesomes. Copying chromosomes ensures
that each new cell will be an exact copy of its parent cell. How
does a cell make more cells? It depends on whether the cell is
prokaryotic (with no nucleus) or eukaryotic (with a nucleus).

Making More Prokaryotic Cells

'rokarvotic cells are less complex than eukaryotic cells are.
Bacteria, which are prokarvotes, have ribosomes and a single,
circular DNA molecule but don't have membrane-enclosed
organelles. Cell division in bacteria is called binary fission,
which means “splitting into two parts.” Binary fission results
in two cells that each contain one copy of the circle of DNA, A
few of the bacteria in Figure 1 are undergoing binary fission,




Eukaryotic Cells and Their DNA

Eukaryotic cells are more complex than prokaryotic
cells are. The chromosomes of eukaryotic cells con-
tain more DNA than those of prokaryolic cells do.
Different kinds of eukaryotes have different numbers
of chromosomes, More-complex eukaryotes do not
necessarily have more chromosomes than simpler
eukaryotes do. For example, fruit flies have 8 chro-
mosomes, potatoes have 48, and humans have 46,
Figure 2 shows the 46 chromosomes of a human body
cell lined up in pairs. These pairs are made up of simi-
lar chromosomes known as homologous chromosomes
(hoh MAHL uh guhs KROH muh soHMz),

F LR el Do more-complex organisms always

have more chromosomes than simpler organisms do?

(See the Apperdix for amswers b Reading Cliecks.) Figure 2 Human hody cells have 46
chromosomes, or 23 pairs of chromosomes,

Making More Eukaryotic Cells
The eukarvotic cell cvele includes three stages. In the first stage,
called interphase, the cell grows and copies its organelles and
chromosomes. After each chromosome is duplicated, the two
copies are called clromatids. Chromatids are held together at a
region called the centromere. The joined chromatids twist and
coil and condense into an X shape, as shown in Figure 3. After
this step; the cell enters the second stage of the cell cycle.

In the second stage, the chromatids separate. The com-
plicated process of chromosome separation is called mitosis.
Mitasis ensures that each new cell receives a copy of each
chromosome. Mitosis is divided into four phases, as shown
on the following pages.

In the third stage, the cell splits into two cells. These cells
are identical to each other and to the original cell.

Figure 3 This duplicated
chromosome consists of hwo
chromatids. The chromatids - '
are joined at the centramere, g’

Chromatids

Copyrh & oy Het, Alnshan and Winsion . Al nghls imssned

homologous chromosomes
chromosomes that have the same
sequence of genas and the same
shructure

mitosis in eukaryotic cells, a pro-
cess of cell division that forms two
new nudlei, each of which has the
same number of chromosomes

CONNECTION TO gy
Language Ants
Picking Apart Vocabulary

Brainstorm what words are
similar to the parts of the term
homologous chromosome,
What can you guess about the
meaning of the term's root
words? Look up the roots of
the words, and explain how
they help describe

the concept.

Section 3 The Cell Cycle 43



The Cell Cycdle
Copying DNA (Interphase) Mitosis Phase 1 (Prophase) Mitosis Phase 2 (Metaphase)

Before mitosis begins, chromo- Mitosis begins. The nuclear mem-  The chromosomes line up along
somes are copied. Each chromo- brane dissolves. Chromosomes the equator of the cell. Homolo-
some is then two chromatids. condense into rodlike structures. gous chromosomes pair up.

Mitosis and the Cell Cycle

cytokinesis the division of the Figure 4 shows the cell cycle and the phases of mitosis in

cytoplasm of a cell an animal cell. Mitosis has four phases that are shown and
described above, This diagram shows only four chromosomes
to make it easy to see what's happening inside the cell.

Cytokinesis

In animal cells and other eukaryotes that do not have cell
walls, division of the cytoplasm begins at the cell membrane.
The cell membrane begins to pinch inward to form a groove,
which eventually pinches all the way through the cell, and
two daughter cells form. The division of cytoplasm is called
cytokinesis and is shown at the last step of Figure 4.

Eukaryotic cells that have a cell wall, such as the cells of
plants, algae, and fungi, reproduce differently. In these cells,
a cell plate forms in the middle of the cell. The cell plate con-
tains the materials for the new cell membranes and the new
cell walls that will separate the new cells. After the cell splits
into two, a new cell wall forms where the cell plate was. The
cell plate and a late stage of cytokinesis in a plant cell are
shown in Figure 5.

5 plant
PSS IenapRNow W LTTTTTRETTT What is the difference between cytokinesis in
the cell splits into two cells. an animal cell and cytokinesis in a plant cell?

44 Chapter 2 The Cell in Action
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Mitosis Phase 3 (Anaphase)

The chromatids separate and
move to opposite sides of
the cell.

SECTION
Review

@ A cell produces more
cells by first copying its
DA,

@ Eukaryotic cells produce
maore cells through the
four phases of mitosis.

@ Mitosis produces two
celis that have the same
number of chromo-
somes as the parent cell,

@ At the end of mitosis,

a cell divides the cyto-
plasm by cytokinesis.

® In plant cells, a cell
plate forms between the
two new cells during
cytokinesis.

Copyrght © by Holt, Rirchan and Winston, A3 rgtis ressrved

Mitosis Phase 4 (Telophase) Cytokinesis

In cells that lack a cell wall, the
cell pinches in two. In cells that
have a cell wall, a cell plate forms
between the two new cells.

A nuclear membrane forms
around each set of chromosomes,
and the chromosomes unwind.
Mitosis is complete.

Using Key Terms

1. In your own words, write a defi-
nition for each of the following
terms: cell cycle and cytokinesis.

Critical Thinking

6. Predicting Consequences
What would happen if cytoki-

nesis occurred without mitosis?

. Applying Concepts How does
mitosis ensure that a new cell is
just like its parent cell?

Understanding Key Ideas
2. Eukaryotic cells

a. do not divide, 8. Making Comparisons Compare
b. undergo binary fission. the processes that animal cells
c. undergo mitosis. and plant cells use to make new
cells, How are the processes
d. have cell walls. different?
3. Why is it important for chromo-
somes to be copied before cell
division? SC .
4. Describe mitosis. [
INKS. NSTA

Civloped snd malatsined by ke
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For a variety of links related fo this
chapter, go to W scilinks.org

Topic: Cell Cyele ’
Sollinks code: HaMO215

Math Skills

5. Cell A takes 6 h to complete
division. Cell B takes 8 h to
complete division. After 24 h,
how many more copies of cell A
would there be than cell B?




OBJECTIVES

Examine osmosis in potato
cells.

Design a procedure that will
give the best results.

MATERIALS

= cups, clear plastic, small

# potato pieces, freshly cut

« potato samples (A, B, and C)
= sall

= water, distilled

T AT

Using Scientific Methods

The Perfect Taters Mystery

You are the chief food detective at Perfect Taters Food Company.
The boss, Mr. Fries, wants you to find a way to keep his potatoes
fresh and crisp before they are cooked. His workers have tried
several methods, but these methods have not worked. Workers
in Group A put the potatoes in very salty water, and something
unexpected happened to the potatoes. Workers in Group B
put the potatoes in water that did not contain any salt, and
something else happened! Workers in Group C didn't put the
potatoes in any water, and that didn’t work either. Now, you
must design an experiment to find out what can be done to
make the potatoes stay crisp and fresh.

# Before you plan your experiment, review what you know. You
know that potatoes are made of cells. Plant cells contain a
large amount of water. Cells have membranes that hold water
and other materials inside and keep some things out. Water
and ather materials must travel across cell membranes to get
into and out of the cell,

& Mr. Fries has told you that you can obtain as many samples as
you need from the workers in Groups A, B, and C. Your teacher
will have these samples ready for you to observe.

e Make a data table like the one below:. List your abservations in
the data table. Make as many observations as you can about
the potatoes tested by workers in Groups A, B, and C.

Observations
Group A |

GroupB |
Group € |

Ask a Question

@ Now that you have made your observations, state Mr. Fries's
problem in the form of a question that can be answered by
your experiment,

46 Chapter 2 The Cell in Action
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Form a Hypothesis

© Form a hypothesis based on your observations
and your questions. The hypothesis should
be a statement about what causes the pota-
toes not to be crisp and fresh. Based on your
hypothesis, make a prediction about the out-
come of your experiment. State your prediction
in an if-then format.

Test the Hypothesis

o Once you have made a prediction, design your
investigation. Check your experimental design
with your teacher before you begin. Mr. Fries
will give you potato pieces, water, salt, and no
more than six containers,
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© Keep very accurate records. Write your plan
and procedure, Make data tables. To be sure
your data is accurate, measure all materials
carefully and make drawings of the potato
pieces before and after the experiment.

Analyze the Results

@ Explaining Events Explain what happened to
the potato cells in Groups &, B, and C in your
experiment. Include a discussion of the cell
membrane and the process of osmosis.

Draw Conclusions

€) Analyzing Results Write a letter to Mr. Fries
that explains your experimental method,
results, and conclusion. Then, make a recom-
mendation about how he should handle the

potatoes so that they will stay fresh and crisp.
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© In your own words, write a definition
for each of the following terms: exocy-

tosis and endocytosis.

Complete each of the following sen-
tences by choosing the correct term
from the word bank.

cellular respiration
photosynthesis
fermentation

€) Plants use ___ to make glucose,

© During __, oxygen is used to break
down food molecules releasing large
amounts of energy.

For each pair of terms, explain how the
meanings of the terms differ.

© oytokinesis and mitosis
© active transport and passive transport
© cellular respiration and fermentation

Multiple Choice

© The process in which particles move
through a membrane from a region of
low concentration to a region of high
concentration is
a, diffusion.
b. passive transport.
¢ active transport.
d. fermentation.
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USING KEY TERMS

@ Use the following terms in the same
sentence: diffusion and osmosis.

@ What is the result of mitosis and cyto-
kinesis?
a. bwo identical cells
b. two nuclei
c. chloroplasts
d. two different cells

(D Before the energy in food can be used
by a cell, the energy must first be
transferred to molecules of
a. proteins.

b. carbohydrates.
c. DNA.
d. ATR.

D Which of the following cells would
form a cell plate during the cell cycle?
a. a human cell
b. a prokaryotic cell
c. a plant cell
d. All of the above

Short Answer
@ Are exocytosis and endocytosis exam-

ples of active or passive transport?
Explain your answer.

(® Name the cell structures that are
needed for photosynthesis and the cell
structures that are needed for cellular
respiration.

(D Describe the three stages of the cell
cycle of a eukaryotic cell.
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CRITICAL THINKING

(D Concept Mapping Use the following
terms to create a concept map: chromio-
sorte duplication, cytokinesis, prokarvole,
mitosis, cell cycle, binary fission, and
enkaryote.

(D Making Inferences Which one of the
plants pictured below was given water
mixed with salt, and which one was
given pure water? Explain how you
know, and be sure Lo use the word
OSHIOSIS in your answer.

(@ Identifying Relationships Why would
your muscle cells need to be supplied
with more food when there is a lack of
oxygen than when there is plenty of
oxvgen present?

(D Applying Concepts A parent cell has
10 chromosomes.

a. Will the cell go through binary
fission or mitosis and cytokinesis to
produce new cells?

b. How many chromosomes will each

new cell have after the parent cell
divides?
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INTERPRETING GRAPHICS

The picture below shows a cell. Use the
picture below to answer the guestions
that follow,

@D 1s the cell prokaryotic or eukaryotic?

€D Which stage of the cell cycle is this
cell in?

€ How many chromatids are present?
How many pairs of homologous
chromosomes are present?

€ How many chromosomes will be pres-
ent in each of the new cells after the
cell divides?
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