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1. What are cells?

2. What is an organelle?

3. What happens when a cell grows to be too large?

4.  All living organisms are
made of cells with similarities. Explain how a 
single-celled organism is different from 
a multicellular organism.

5.  Make Inferences Review the concept of 
diffusion of water in cells. Make an inference to 
answer this question: When you see a plant with 
dried or wilted leaves, what can you say about 
the plant’s cells?

What did you learn?Vocabulary

chromosome
diffusion
DNA
endoplasmic reticulum
mitochondrion
mitosis
organelle 
osmosis
ribosome
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What is a cell?
You are already familiar with processes such as birth, growth, 

death, use of  energy, and movement of  water. They happen daily 
in your town. But did you know that they also occur in every cell 
of  your body? If  you look at your hand, you can see the skin and 
fi ngernails. But on a much smaller level that you cannot see, there 
is a world of  activity.

Under magnifi cation, you 
can see lots of tiny cells on 
the back of your hand. 
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Understanding Cells
You may not think that a watermelon, a ladybug, and a panda 

bear have much in common, but they do. Like all living things, 
they are made of  cells. 

Take a look at the pictures above. What do they have in 
common? That’s right. They are both cells. Now, take another 
look. What is different about them? Right again! They come from 
different organisms. What are cells? Cells are the smallest units 
that can carry out the activities of  life. 

All living organisms have cells. They need cells to get energy, 
remove waste, reproduce, and repair. 

Large organisms, such as humans, are made up of  many cells, 
or are multicellular. There are different groups of  cells. Each group 
of  cells has a job. For example, in a tree, there are cells that carry 
water from the roots to the leaves. There are other cells that carry 
sugar from the leaves to other parts of  the tree. In the leaves, there 
are cells that use water and carbon dioxide to make oxygen and 
sugar. All these different kinds of  cells can exist in one tree.

Animal cell Plant cell
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Not all organisms are multicellular. Some have only one cell. 
They are called single-celled organisms. They are too small to 
see without a microscope. 

Single-celled organisms are different from larger 
organisms that have many cells that do different 
jobs. A single-celled organism must do all the 
jobs itself. It needs to get energy, remove 
waste, and make new cells. Each part 
of  the cell has a job. A single-celled 
spirogyra, as shown here, makes 
its own food in one part 
and also reproduces by 
dividing and making 
two cells.

a single-celled 
spirogyra
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Developing Cell Theory
Scientists developed a theory about all cells. The cell theory 

has three parts: 

• All living things are made of  one or more cells.

• Cells are the basic units of  living things.

• All cells come from existing cells. 

It sounds pretty simple, but it took a long time for scientists 
to formulate cell theory. Today, we know a lot about cells. But 
there was a time when people didn’t know that cells existed. 
Doctors could not help people as much as they do today because 
they didn’t know that tiny cells they couldn’t see could make 
people sick.

Cells were discovered by an Englishman named Robert 
Hooke. He made a simple microscope and was able to see the tiny 
cells in a layer of  bark from a cork tree. He thought the structures 
looked like rectangular rooms. So he called them cells, and the 
name stuck.

5

Blanketweed consists 
of many spirogyra. 
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Other discoveries followed. Each plays a role in what we 
know about cells today. Below and on the next page is a list of  
important discoveries that led to the cell theory and other things 
we know about cells today. 

• In 1683, a Dutch scientist, Anton van Leeuwenhoek, built a 
microscope powerful enough to see blood and bacteria cells. 

• In 1828, Robert Brown, from Scotland, discovered the cell 
nucleus. 

• In 1838, Matthias Schleiden, a German scientist, found that 
all plants are made of  cells. In 1839, another German scientist, 
Theodor Schwann, found that all animals are made of  cells.

Blood cells

Leeuwenhoek’s 
microscope

skewer to impale object 
and rotate it 

screw for adjusting 
height of object 
being examined

spherical lens

metal plate body
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• In 1855, a German doctor, Rudolf  Virchow, found that all cells 
come from already existing cells. The observations of  Virchow, as 
well as those of  Schleiden and Schwann, form the cell theory. 

• In 1857, a Swiss scientist, Albrecht von Kölliker, found 
mitochondria in muscle cells. 

• In 1865, Julius von Sachs, also German, showed that 
chlorophyll is located in chloroplasts. 

• In 1875, microscopes similar to those used today were in 
common use. 

• In 1931, the electron microscope was invented.

Electron microscope

Plant cell

Nucleus
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There are many different 
types of  cells with different 
jobs, but they all share common 
features. 

As you know, cells carry 
out the activities of  life. All 
cells must get, store, and release 
energy. They also must remove 
waste and reproduce. Most cells 
have a control center that makes 
sure these jobs are done. The 
many jobs are performed by 
different structures in cells called 
organelles. An organelle is a 
structure that performs specifi c 
jobs within the cell. 

Take a look at the animal 
cell you see here. The different 
organelles are labeled. The 
organelles are found in 
cytoplasm, which is a fl uid 
inside of  cells.

The Functions Of  
Organelles

Mitochondrion

Parts of  a Cell
Vacuole

Nucleus

Cell membrane

Cytoplasm

Animal cell
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Below is a list of  the 
organelles inside of  a cell. 

• The nucleus is an organelle 
that directs the cell’s activities. 
It contains the cell’s operating 
instructions and stores 
information that will be passed 
along to other cells.
 

• The endoplasmic reticulum 
(ER) is a network of  folded 
membranes that moves materials 
in the cell and helps to make 
proteins. 

• A mitochondrion is an 
organelle that converts food 
energy into a form that the cell 
can use. 

• A lysosome is also an 
organelle. It has powerful 
chemicals that break down 
harmful molecules and recycle 
worn-out cell parts.
 

• A vacuole is an organelle that 
stores water and nutrients and 
helps the cell digest food.
 

• A ribosome is an organelle 
that begins to make protein.

Ribosome

Lysosome

Endoplasmic 
reticulum (ER)
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Plant cells are different from animal cells in some ways. Most 
plant cells have one large vacuole, and animal cells have many smaller 
vacuoles. Plant cells also contain chloroplasts, the organelles that 
contain chlorophyll for photosynthesis. Plant cells also have a rigid 
outer wall that provides support, which animal cells do not have. 
However, both plant and animal cells have a cell membrane that 
holds together the internal environment of  the cell.

In multicellular organisms, different cells perform different 
functions. Therefore, different kinds of  cells may have different 
kinds of  organelles. Or they may have a different number of  a 
certain organelle. For example, in plants, the cells in the leaves will 
have more chloroplast organelles than cells in other parts of  the tree. 
That’s because it is the job of  those cells to carry out photosynthesis.

Plant cell

Chloroplast

Cell wall

Vacuole
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Moving In and Out of  Cells
You may think you know a lot about cells now. But you 

haven’t yet read about one of  the largest parts of  a cell. About 
two-thirds of  the mass of  a cell is water. There is a lot of  water in 
the cytoplasm and in other places too. 

 Cells need water to dissolve substances such as nutrients 
that they use for energy. These substances come from outside of  
the cell in a process called diffusion. In diffusion, a substance 
moves from an area of  higher concentration to an area of  lower 
concentration. This allows substances to move in and out of  cells.

Only certain substances can enter or exit a cell by diffusion. 
The cell membrane controls what goes into and out of  it. Water 
can pass through the cell membrane. Diffusion of  water across a 
cell membrane is called osmosis.

Particles move 
in and out of 
cells in a process 
called diffusion.

More particles are on the 
outside of the cell membrane 
than on the inside.

Particles on both sides of 
the cell membrane are 
evenly distributed.
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Growing Cells
As you know, in the past people did not know about cells. 

They had other ways to explain what happened in the body. 
It took a microscope to show people that cells existed. That’s 
because cells are so small that the human eye cannot see them 
without help.

All cells are very small, whether they are tiny single-celled 
algae or the skin cells of  a huge elephant. What gives an elephant 
its size is the great number of  cells that are in it. Large organisms 
have a huge number of  cells.

Cells need to be small in order to carry out all of  their jobs. A 
cell must take in oxygen and food and let out waste. All of  these 
materials need to move through the cell membrane.

When a cell grows to a large size, the cell membrane and other 
parts of  the cell also grow larger. Materials in the cell, such as 
food, have to move farther to reach where they are going. Waste 
also has to travel farther to leave a large cell. When a cell gets too 
big, it could take too long for all the needed activities to happen. 
If  the important jobs are not done, the cell dies.

When they get too large, single-celled organisms divide into 
two new cells. Cells from multicellular organisms also divide, 
making new cells and causing the organisms to grow in size. When 
you grow, your body is making more cells. Cells also divide in 
order to take the place of  old cells that are damaged or worn out. 

Cell division is a continuous process. A cell starts to divide 
within its nucleus. This is called mitosis. Stored in the nucleus is 
DNA, which has coded information about how a living thing will 
grow and work. It helps the cell make proteins. It will be in both 
of  the new cells that come from dividing.

Dividing Cells

12
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This picture shows hundreds of 
cyanobacteria under magnifi cation 
and dyed red. Millions of these 
organisms link in chains to form 
the algae found in pools, ponds, 
and lakes.
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Dividing Nucleus
Mitosis takes place in a series of  steps. In the fi rst step, the 

cell gets ready to divide. First, it copies its DNA. Then the DNA 
becomes threadlike strands called chromatin. 

Next, mitosis begins. The chromatin coils make short, 
compact chromosomes. Chromosomes are two DNA molecules 
that are held together. They contain a cell’s operating instructions. 
Each cell must have a full set of  chromosomes in order to grow 
and work properly. 

Then, the membrane around the nucleus dissolves. Pairs of  
chromosomes line up at the center of  the cell. Each chromosome 
splits into two identical halves. The two halves move to opposite 
ends of  the cell. Each half  is now an independent chromosome. 
The chromosomes uncoil, becoming chromatin. A new 
membrane forms around each nucleus, and mitosis is complete. 

Finally, the cell divides. In animals, the cell membrane pinches 
inward, forming two identical cells. In plants, the new cell wall 
divides one plant cell into two.

Chromosomes are two DNA 
molecules joined together. They 
contain information about how 
the cell will grow and develop.

14
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1. Chromatin 
strands form.

3. Chromosomes 
line up in the middle.

2. Each nucleus 
contains a full set 
of chromosomes.

5. The cell 
divides.

4. Chromosomes 
separate.

6. Two new 
cells are 
formed.

The Stages of Cell Division

15
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Glossary

chromosomes  two DNA molecules joined together 
that contain information about how the 
cell will grow and develop

diffusion  a process in which a substance moves 
from an area of  higher concentration to 
an area of  lower concentration

DNA  a material that has coded information 
about how an organism will grow and 
develop

endoplasmic reticulum  a network of  folded membranes that 
moves materials in the cell and helps to 
make proteins

mitochondrion  an organelle that converts food energy 
into a form that the cell can use

mitosis  a process in which a cell nucleus 
divides, creating two nuclei

organelle  a structure that performs specifi c jobs 
within the cell

osmosis  the process of  water passing through 
the cell membrane by diffusion

ribosome  an organelle that begins to make 
protein
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1. What are cells?

2. What is an organelle?

3. What happens when a cell grows to be too large?

4.  All living organisms are
made of cells with similarities. Explain how a 
single-celled organism is different from 
a multicellular organism.

5.  Make Inferences Review the concept of 
diffusion of water in cells. Make an inference to 
answer this question: When you see a plant with 
dried or wilted leaves, what can you say about 
the plant’s cells?

What did you learn?Vocabulary

chromosome
diffusion
DNA
endoplasmic reticulum
mitochondrion
mitosis
organelle 
osmosis
ribosome

Picture Credits
Every effort has been made to secure permission and provide appropriate credit for photographic material. 
The publisher deeply regrets any omission and pledges to correct errors called to its attention in subsequent editions.

Photo locators denoted as follows: Top (T), Center (C), Bottom (B), Left (L), Right (R), Background (Bkgd).

Illustration
11 Robert Ulrich.

Photographs
Opener: Biophoto Associates/Photo Researchers, Inc.; 4 David Spears/Clouds Hill Imaging Ltd./Corbis; 
6 (C) Science Museum, London/DK Images; 7 (T) David Parker/Photo Researchers, Inc., (CR) Dr. Jeremy Burgess/
Photo Researchers, Inc.; 14 Biophoto Associates/Photo Researchers, Inc.

Unless otherwise acknowledged, all photographs are the copyright © of Dorling Kindersley, a division of Pearson. 

ISBN: 0-328-13974-2

Copyright © Pearson Education, Inc. All Rights Reserved. Printed in the United States of America. 
This publication is protected by Copyright, and permission should be obtained from the publisher prior to any 
prohibited reproduction, storage in a retrieval system, or transmission in any form by any means, electronic,
mechanical, photocopying, recording, or likewise. For information regarding permission(s), write to
Permissions Department, Scott Foresman, 1900 East Lake Avenue, Glenview, Illinois 60025.

3 4 5 6 7 8 9 10  V010  13 12 11 10 09 08 07 06 05 

13974_01-04_CVR_FSD.indd   Cover213974_01-04_CVR_FSD.indd   Cover2 5/12/05   12:44:28 PM5/12/05   12:44:28 PM


	previous: 
	next: 


