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For many thousands of years, humans in Australia
and around the world have studied the behaviour of
living things from the plant and animal kingdoms: how
they moved, found food, and protected themselves
from the environment.

It is only since the development of the microscope—
less than 500 years ago—that scientists were able to
see living matter at a scale small enough to make a
huge discovery.

Living things—from great white sharks to white ants,
from Blue Gum trees in Tasmania to Blue Leschenaultia
plants in Western Australia—are all made up of cells.
Some living things are made of just one cell, while
other living things are made up of trillions of cells.

It is the features and functions of these cells-that
support the growth and survival of the living things
that the cells create.

In this topic you will learn about thé featuresand
functions of cells.

Learning intentions

To understand that cells'are the basic unit of
living things xx

To understandthe feattres and function of
some.cells found inthe human body xx

To understand how the development
of teéhnologies has led to improved
understanding of cells xx

To bejable to use a microscope to generate
data and information xx

To understand the key role of the nucleus in
the function of cells xx

To be able to use a microscope to observe and l:l

record images of plant cells xx

To understand the roles of the cell wall and cell D
membrane in the function of cells xx

To be able to investigate the action of a cell
membrane xx

To understand the role of the cytoplasm in
cellular function xx

To understand the roles of mitochondria and
chloroplasts in cellular function xx

To understand the role of vacuoles in
cellular function xx

To understand the similarities and differences
between animal and plant cells xx

To be able to use microscopes to observe,
record and compare unicellular and
multicellular organisms xx

To be able to construct and evaluate
representations of cells and cell structures xx

To be able to explore the ethical and social
implications of scientific discoveries such as
stem cells xx




Prior knowledge

Cells in plants and animals

The key concepts that you will use in this topic:

plants and animals

microorganisms
Cells in plants
and animals

The following prior knowledge questions will help to support your learning in
the topic and can be attempted before the first lesson.

classification

Cells are the basic uhit of living things
1 Categorise each of thefellowing as living or non-living.
dogs

tables

people

bacteria

grass

soil

insects

>0 —h o QA O O o

viruses

2 What are the characteristics of living things?
3 List the different kingdoms of life.

Types of cells
4 Draw a table to show differences and similarities between plants and animals.
5 Name two different body systems and briefly explain their function.

6 Explain the benefits of most plants being green in colour.

Observing cells
7 Which of the following would not be able to be seen by the human eye?

a a single bacteria
a chicken’s egg
a grain of sand
a mouse

an atom

wings of a fly

oq h ® QA O O

apple seeds

2 PEARSON SCIENCE 8 WESTERN AUSTRALIA



living things

Lesson overview

Mobile phones are often referred to as cell phones. But why? When mobile phones
were first introduced (Figure 1.1.1), their networks were divided into small
geographic areas, each with its own network tower to boost signal strength. These
areas were called cells, and phones that connected to them became known as cell
phones. The networks themselves were often referred to as cellular networks.

In a similar way, cells in biology are the small building blocks that form
something much larger and more complex. Every living organism, including
humans, is made up of biological cells. If life exists beyond Earth, it is likely
built from cells as well.

In this lesson you will learn about how cells are the building blocks of life and
how they are part of all living systems.

SC1 |[candescribe cells as microscopic units of living things ‘ ‘

All living things are made up of cells. Cells are the smallest living unit andican
be thought of as tiny factories that carry out the functions needédfor.a living
thing, or organism, to survive. These functions include releasing energy from
food, removing waste products and making copies of themselves,so that the
organism can grow. Figure 1.1.2 shows a photo of some stem cells magnified to
look much larger than they really are.

Cell theory

Key ideas about cells were/proposed in the mid-nineteenth century, and in 1855
these ideas were brought together to produce what is described as cell theory.

e All living thingsyare made up of ene or more cells.
¢ Cells are the basic building blocks of all living things.
e New cellsare produced from existing cells.
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FIGURE 1.1.2 These cells can grow into
different types of cells depending on the
conditions in the organism; the cell in the middle
is in the process of splitting into two cells.

FIGURE 1.1.1 An old style ‘brick’
cell phone from the 1990s ... not
very comfortable to put in your
back pocket!

TOPIC 1 CELLS IN PLANTS AND ANIMALS |3

Cells as the building blocks of

Learning intention

To understand that cells are
the basic unit of living things

n explain the
between unicellular
and'multicellular organisms.

KEY TERMS

cell the building blocks of all
living things

organism a living thing that
functions as an individual

cell theory the idea that all
living things are made up of one
or more cells that come from
pre-existing cells



Cells as the building blocks of living things

KEY TERMS

microscope an instrument
used to make very small things
look bigger

multicellular an organism that
is made up of many cells

body system a group of
interconnected organs and
tissues that perform functions
in the body

organ a structure that contains
at least two different types of
tissues that work together to
complete a function

tissue a group of cells of the
same type that carry out the
same function in the body

Like most scientific theories, cell theory has evolved as new discoveries have
been made. Over time, it has expanded to include additional functions and
structures of cells that were unknown a century ago. Modern cell theory now
provides greater detail on inheritance, cell composition, and energy transfer
within cells. Many of these advancements were made possible by improvements
in microscopes, allowing scientists to observe cellular features with

greater precision.

Most organisms are multicellular, meaning they are made up of many cells.

Multicellular organisms, such as humans, are highly complex, consisting of
interconnected body systems. For example, the circulatory system transports
essential substances through the blood.

Body systems are composed of organs, such as the heart, which in'turn are
made up of tissues, such as muscle. Each tissue is formed by specialised cells
suited to its function—for example, muscle tissue consists of' musclecells.
This hierarchical organisation of life is shown in Figure1.1.3.

cells —

tissues

multicellular

organs .
organisms

— —

&tems

A muscle cell.

KEY TERM \ /"

organelle the smaller parts of
a cell; foundin the cytoplasm
and havea variety of important
functions

Muscle tissue thatis made
of many muscle cells.

A heart is an organ that
contains several tissue
types, including muscle,
nervous and connective
tissues. The tissues
work together to do the
task of pumping blood.

The circulatory system
is a body system that
uses the heart, blood,
veins and arteries to
carry oxygen, nutrients
and wastes to and
from other body parts.

A human (multicellular
organism) that is made
up of many different
body systems.

FIGURE 1.1.3 The organisation of multicellular organisms

What is inside cells?

The shapes you can see inside cells under a microscope are called organelles.
These are parts of the cell that perform certain roles, such as providing energy
and containing the genetic information (DNA) for the organism. You will learn
more about organelles later in this topic.

SC1 CHECK YOUR UNDERSTANDING ™

List the three components of the cell theory.
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Cells as the building blocks of living things m

SC2 |can explain the difference between unicellular and multicellular
organisms

Number of cells in the human body

Some living things, such as bacteria, are made up of only one cell and are called
unicellular organisms. If a living thing is made up of two or more cells, it is
called multicellular.

Humans are multicellular organisms made up of approximately 30 trillion
(30000000000000) cells.

What cells do

In multicellular organisms, different functions are carried out by different types
of cells, or groups of cells working together, in a variety of systems. You can see
some examples of these different cell types in Table 1.1.1.

TABLE 1.1.1 Cell types and functions in humans

red blood cells carry oxygen around the body
muscle cells provide support and allow movement
egg cells involved in reproduction

nerve cells (neurons) | carry messages around the.body

store fat that can beused as energy when the
body needs it

have the ability to develop into many different
cell types

fat cells

stem cells

Skin, which is an organ, contains some®©f these types of cells. Figure 1.1.4
shows the different types of cells found in human skin.

epidermis
dermis
fascis superficialis -

fat cells:
blood vessel

muscle layer
reserve fat

FIGURE 1.1.4 Tissue types found in human skin
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m Cells as the building blocks of living things

Unicellular organisms

In unicellular organisms, a single cell carries out all essential functions,

including food intake, waste removal, energy production, environmental

response, and reproduction. Bacteria are an example of unicellular

¢ & \ organisms. Unlike plants or animals, bacteria belong to the Monera kingdom,
(A = which consists of single-celled organisms without a distinct nucleus.

FIGURE 1.1.5 The red spheres are They reproduce by creating identical copies of themselves, known as clones.

a representation of Staphylococcus  Some bacteria can cause disease, such as Staphylococcus aureus (Figure 1.1.5),
aureus bacteria, w hichis a which may lead to skin infections and, in rare cases, serious conditions like
unicellular organism . . .. .
septicaemia (blood poisoning). These bacteria are commonly known as
golden staph.

However, not all bacteria are harmful—many play beneficial rolesin human
health and the environment.

Scifile CM

Good bacteria

Probiotic yoghurt is an examplé of a foed that.isiproduced with live
bacteria. These bacteria can'help your body digest food, reduce the
number of disease-causing bacteria, help to create vitamins and help the
body to absorb medications.

SC 2 CHECK YOUR UNDERSTANDING ©

Name the termithat is used to describe organisms that are made up of only
one cell and the term for organisms that are made up of many cells.

Lesson review

Use these questions to check whether you have met the learning intention for this lesson.

1 List the following termsin.order.from of their 4 Classify each of the following as unicellular or
biological hierarchy (from least to most complex): multicellular.
human, muscle cells; musgle tissue, circulatory -
system, heart a birds
y ’ ’ b bacteria
2 Defineansorgan system’. c tree
3 A groupof different types of cells was examined d mammals

under a microscope. They all appeared to be 5
working together. What is the name of the term
used to describe what was observed?

Ralph took a sample of water from a local

creek, and he then observed the water under a
microscope. He noticed that there were many small
simple organisms vibrating around. Is it more likely
that Ralph observed multicellular or unicellular
organisms? Explain your choice.
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Cells in humans

Lesson overview

All humans start from an egg cell that has been fertilised by a sperm cell.

A fertilised cell contains the genetic information required to create the more
than 30 trillion (30000000 000000) cells that make up an average human.

Most of these cells have specific functions in the body. These include protection
from disease, transporting oxygen to muscles or making up muscles used for to
movement and support.

In this lesson you will learn about the different types of cells in your body, their
relative sizes and what some of these cells have in common.

SC1 |can state the function of different types of cells in humans 4

The human body contains a wide variety of specialised cells, each with.a
unique structure that enables it to perform a specific function. These/cells work
together within tissues and body systems to sustain life.

Some essential processes, such as cellular respiration, ocetir within
individual cells, while others involve interactions between'cells. For example,
in the nervous system—which transmits and processes.signalsto coordinate
movement and sensory information—messages travel from one cell to another.
Other functions involve the movement of materials, such as red blood cells
transporting oxygen throughout the body.

Despite their differences in structured@and function, all'cells contain the same
genetic material (IDNA), which is uniqueto each individual. Examples of
specialized cells can be seen in-Figure and Table'1.2.1.

brain cells

VoA S
¥ A

liver cells .
muscle cells ‘

FIGURE 1.2.1 A human has many different types of cells that have different
features and functions

Learning intention

To understand the features
and function of some cells
found in the human body

Success crite

editures that are common to
most types of cells.

KEY TERMS

specialised cell cell that has
specific structures to allow it to
perform specific functions
cellular respiration a set

of processes in the cells that
converts chemical energy from
nutrients into energy (ATP) that
can be used by cells

DNA deoxyribonucleic acid, the
molecule that contains genetic
information for an organism

TOPIC 1 CELLSINPLANTS AND ANIMALS



! Cells in humans

TABLE 1.2.1 Examples of specialised cells in the body viewed under a microscope

Red blood cells are ~ White blood Skin cells create a Nerve cells have Cheek cells

small flexible cells cells stop foreign tight barrier against  long extensions to produce mucous

that transport organisms such microorganisms relay information to help to start

oxygen around as bacteria and and environmental and send the digestion

the body. viruses from factors such as commands to other  process and
causing infections bacteria, viruses, cells, muscles protect from
in the body. UV light, heat and and organs. bacterial infection.
The picture below cold. The picture The picture below
shows six white below shows the shows the stained
blood cells (larger cross-section of
cells) amongst red skin cells (stained
blood cells. purple).
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When cells do not function properly

Many common diseases are caused by-lack of healthy cells that can carry out
their functions properly. Tablegl:2.2 summarises some medical conditions
related to poor<€ell health. Some of these diseases are potentially fatal

(cause death).

TABLE 1.2.2 Some common cell health issues and the diseases they can cause

Cell health issue Disease
lack of healthy red anaemia
blood cells

Effects

fatigue, pale skin, shortness
of breath

body’s immune system autoimmune

many different types of

cell count

cannot tell the difference | diseases disease, including arthritis that
between the cells of the causes joint pain

body and foreign cells

cells that reproduce cancer range of cancers depending on
uncontrollably part of body and cells affected
low white blood leukopenia arange of infections, including

tuberculosis and HIV

SC 1 CHECK YOUR UNDERSTANDING

Specialised cells can carry out specific functions. List two types of

specialised cells and explain their function in

the body.
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SC2 |cancompare the scale of different types of cells in humans

Size of cells in the human body

The human eye can only see objects that are bigger than approximately 0.1 mm
without any magnification. To see objects that are smaller than this, you will
need a magnifying instrument such as a microscope. Objects that can be seen
without microscopes can be described as macroscopic. Objects that can only
be seen using a microscope are described as microscopic.

Because cells are so small, their size is measured using a unit called a
micrometre (Um). A micrometre is one-thousandth of a millimetre.
A comparison of units of length is shown in Table 1.2.3.

TABLE 1.2.3 Micrometres compared to larger units

Number of micrometres (um)

1 metre (m) 1000000
1 centimetre (cm) 10000
1 millimetre (mm) 1000

Most human cells are between 8 and 60 um, but some cells in the body are a lot
longer than this, depending on their function.

Human cells are a lot bigger than most bacteria, which are between 0.1 and
1.5um. Table 1.2.4 gives the sizes of some cells in thethiman body, and
Figure 1.2.2 compares the sizes of some human_eells with some other organisms.

TABLE 1.2.4 Approximate sizes of cells in the humanbody

Type of cell Approximate size of cells

red blood cells 5-8um

white blood cells 6-14um

egg 100um

cheek cells 50-100um

sperm length 4.5um, width 2.8um

cardiac muscle cells(in therheart)
skeletal muscle cells (connected to bones)
nerve cells

length 100 um, width 20 um
length up to 5cm, width 100um
length 100pmup to 1 m

TOPIC 1 CELLS IN PLANTS AND ANIMALS |9

Cells in humans !

KEY TERMS

macroscopic able to be

seen without the help of a
microscope

microscopic describes.objects
that can'be seenenly by using a
microscope

micrometre one-thousandth
of a millimetre, or one-millionth
of ametre; the standard unit
for micrometre is um



m Cells in humans

100 um

80 um

60 pm

40 um

20 um

plant cell human cheek cell human red blood cell  bacterium

FIGURE 1.2.2 The relative sizes of some human cells (cheek and red blood cell)
compared to a plant cell (larger) and a bacterium (smaller)

6 SCIENCE IN SOCIETY

The evolution of microscopes

Dutch spectacle maker Zacharias Janssen is credited In the years that followed, microscopes became
with creating one of the first simple microscopes in increasingly sophisticated, enabling scientists to
the 1600s. However, it was Antonie van Leeuwenhoek  observe eventhesmallest célls and uncover their
in the 1660s who first examined plant and animal internal components.

cells, leading to new insights into their structure.

» GO TO SC 2 CHECK YOUR UNDERSTANDING ™

SkillBuilder: Converting between . . o
micrometres millimet%es and Micrometres are very small,and some objects are invisible to the naked eye.

centimetres in your Skills Toolkit, a What must bé used to view objects that are less than 100 um in size?
page XX. b_<State the term used for objects that are larger than 1000 um in size.

V yn describe some features that are common to most types of cells

Although humans are made up of many different types of cells, most human
cells have the same features and organelles (specialised structures).

¢ Cell membrane: the ‘skin’ around the cell that holds the cell together and
controls what goes in and out of the cell.

¢ Ribosome: an organelle that makes proteins that are used by the cell for
growth and repair.

¢ Nucleus: the organelle that contains the genetic instructions (DNA) for the
cell’s functions.

¢ Mitochondrion: the organelle where most of the energy needed to power the
cell’s chemical reactions is generated by a process called cellular respiration.

¢ Cytoplasm: a jelly-like fluid where all cell components, except the nucleus,
are found.

10 PEARSON SCIENCE 8 WESTERN AUSTRALIA



Cells in humans m
You can see these features of a cell in Figure 1.2.3. Ve
Scifile &j§ { :

Hidden complexity
Since the invention of the
microscope, scientists have
continuously uncovered
cell membrane new and intricate

features within cells. Early
microscopes revealed

only the basic outline of a
mitochondrion cell, but modern electron
microscopes now:provide
detailed views of internal
structures, including those
nucleus withinaitochondria.

cytoplasm

Recentresearch suggests
that cells contain more
than 30 distinct organelles,
known as biomolecular
condensates, each with
specialised functions.
Ongoing studies will further

SC 3 CHECK YOUR UNDERSTANDING clarify their roles, deepening
the understanding of

The nucleus is often described as the ‘control centre’ of the eell. Explain cellular complexity.
why people might refer to it as this.

FIGURE 1.2.3 Cross-section diagram showing the basic features of a typical
animal cell

Lesson review

Use these questions to check.whetheryou have met the learning intention for this lesson.

1 All cells contain common featufes. List the 4 Muscle cells contain many mitochondria, a lot more
features that are common to most types of cells than some other types of cells. How would this be
in your body. useful to the body?

2 Different cellsthave different functions. Name the 5 List the following measurements in order from
type of cell thatis'responsible for: smallest to largest:

a “transporting oxygen around the body 1.8cm, 25mm, 30000pum, 1cm, 80 mm, 20 um
b sending messages around the body that allowit g A student examined eight cells lined up in a row
to e S under a microscope. The total length was 480 pm.
c protecting the body against infection. State the type of cell would this most likely be and
3 Explain what the cell membrane is useful for. explain your choice.

TOPIC 1 CELLS IN PLANTS AND ANIMALS |11



Learning intention

To understand how the
development of technologies
has led to improved
understanding of cells

Success criteria

SC 1: | can outline the key
developments in microscope
technology from the first
microscope to present day.

SC 2: | can outline the key
discoveries about cells from
Hooke’s first description of
cells to present day.

SC 3: | can describe how
specific improvements in
microscope technologies
lead to new discoveries
about the structure and
function of cells.

KEY TERM

lens a piece of glass or other
transparent material with
curved sides used in optical
equipment test

The development of microscopes

Lesson overview

Zacharias Janssen (Figure 1.3.1), the son of

a Dutch spectacle maker, is believed to have
invented the first microscope around 1590 by
placing two lenses inside a tube. This marked
the creation of the world’s first true microscope,
opening the door to the discovery of previously
unseen microscopic life.

Since then, scientists have continually improved
microscope designs. In modern times, the use
of electron beams has allowed for imaging of
structures even smaller than what visible light can FIGURE1.3.1 Zacharias
reveal. Today’s electron microscopes can magnify Janssen and his fatherin 1870
objects up to 1 million times their actual size,

providing unprecedented detail.

Advancements in microscope technology have enabled scientists to explore cells
with greater clarity and«depth; leading to groundbreaking discoveries about
their structure and fanction.

SC1 |canoutline thekey developments in microscope technology from
the first microscope to present day

Fhe discovery of cells

In 1665, English scientist Robert Hooke used a microscope with a simple
lens—Ilike the one shown in Figure 1.3.2—to investigate cork. He saw that the
thin slices of cork (Figure 1.3.3) resembled honeycomb because of the little
boxes, or cells, they were made up of. You can see them in his drawing. Hooke
had discovered the building blocks of life: cells.

FIGURE 1.3.2 Robert Hooke’s
microscope

FIGURE 1.3.3 Hooke’s drawing of cork cells;
these are dead plant cells with only the cell
walls remaining
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Microscope development

The timeline in Figure 1.3.4 outlines the key developments in microscope
technology and the scientists who were involved in these developments.

Galileo Galilei
developed a compound
microscope with a

The development of microscopes

Dennis McMullan and C.W.
Oakley developed the first
scanning electron

convex lens and a Joseph Jackson Lister microscope (SEM). Using a
concave lens that gave combined lenses in a way SEM, it is possible to obtain

a magnification of up to that produced sharper, incredibly detailed images of
30 times. The word more focused images. the surface of objects, as well
‘microscope’ was first This allowed him to as 3D images that can reveal
used around Antonie van discover the true structure Ernst Ruska and the strlictures of organisms
15 years later. Leeuwenhoek of red blood cells. Max Knoll and cells.

@ 1942

Galileo Galilei  Antonie van Leeuwenhoek Joseph Jackson Ernst Ruska ahd Max Knollbuilt Dennis McMullan
developed a different type of Lister the first transmission electron and C.W. Oakley
microscope that had only one lens micrescope (TEM). TEMs pass a
but used improved lens technology. beam of electrons through the
This microscope had a magnification specimen, creating highly
of 270 times, which allowed him to detailed cross-sectional images.

see living cells in unicellular
organisms, including bacteria.

FIGURE 1.3.4 Key developments in microscope technalogy. fromi the first
microscope to present day

SC 1 CHECK YOUR UNDERSTANDING ™

KEY TERM
convex lens a lens that has

Describe the first type of microscopes that were used to magnify objects.

at least one surface curving
outward

SC2 |[can outline the'key di; Mt cells from Hooke’s first
description of cells topresent day

This timeline (Figure 1:3.5) is a summary of the key discoveries about cells
from Hooke’s, first'description of cells to the present day.

The timeline is a summary, and in many cases other scientists were involved

in the variots discoveries. The discovery dates are also approximate, because

when a scientific discovery is made, it needs to be accepted by a wider scientific

community before being accepted. This process could take an especially
long time in the nineteenth century when communication between scientists
was more difficult than it is today. Even now, with today’s communication

technologies and global networks of scientists, it takes time to have a scientific

discovery accepted.

TOPIC 1 CELLS IN PLANTS AND ANIMALS |13



The development of microscopes

Cells and Robert Hooke observes cells and cell walls. He uses the word ‘cell’
1665, England Q3> cell walls to describe microscopic honeycomb cavities in cork.

Single celled  Antonie van Leeuwenhoek observes single-celled organisms, such as
1670s, Q> organisms protozoa, whilst using a microscope to examine pond water.
The Netherlands

Nucleus Robert Brown becomes the first person to name and describe the
1833, Scotland, Q= cell nucleus in detail.
England
1855 Switzerland Cell Carl von Naegeli and Karl Cramer discover the cell membra '

and Germany O—> membrane

Cytoplasm Rudolf Albert von Kolliker gives the n ‘cytop
1863, Switzerland Q== material within a cell.

Mitochondria Richard Alt itochondria as elementary living

1890, Germany Q==

1952 Romania and itoc ia eorge Palade publishes a study on the fine structure of
the United States

George Palade discovers ribosomes using an electron

1955, Romania and -
microscope.

the United States

FIGURE 1.3.5 Timeline of key discoveries about cells

SC 2 CHECK YOUR UNDERSTANDING

Describe the types of cells that Antonie van Leeuwenhoek observed in
pond water.

PEARSON SCIENCE 8 WESTERN AUSTRALIA




The development of microscopes

SC3 |can describe how specific improvements in microscope
technologies lead to new discoveries about the structure and
function of cells

Light microscope

Light microscopes (sometimes called optical microscopes) use a combination of
lenses to produce a magnified image of a specimen (the object being observed).

Compound microscope

Microscopes that have more than one lens are called compound microscopes. The
specimen is lit from below using a lamp or a mirror, so the specimen must be very
thin to allow the light to pass through to the observer, as shown in Figure 1.3.6.

Stereo microscope

A stereo microscope has two eyepieces and two objective lenses. This means
the image is viewed through two combinations of lenses that focus on the same
point but from different angles, which produces a three-dimensional image:
The specimen in a stereo microscope is lit from above (or the side). Because
light does not have to pass through the specimen, the specimen can be almost
anything, unlike for a light microscope. Stereo microscopes are used to.examine
and dissect animal and plant specimens, as shown in Figure 1.3.7.

Electron microscope

Electron microscopes use beams of tiny particles called electrons to create

an image of the specimen. They can magnify up to a million times. Electron
microscopes produce black-and-whitefimages, but these are often coloured later
to highlight important features. There are many types of electron microscopes,
including transmission electromsmicroscopes (T EMs), like the one in Figure 1.3.8.

Transmission electiron microscope (TEM)

In TEMs, electronsypass through the specimen, so the specimen needs to

be sliced into incredibly thin sections. TEMs make it possible to view the
structures'of cells. Figure 1.3.9 shows some structures inside a cell. The colours
have been added to help each part stand out.

o

\ ) o ' vy :
FIGURE 1.3.8 A transmission electron FIGURE 1.3.9 TEM micrograph showing
microscope (TEM) and the technology the boundary between the nucleus
required to view the images on the left (coloured gold) and the

cytoplasm (coloured blue)

FIGURE 1.3.6 A monocular light
micrescope

FIGURE 1.3.7 A researcher using
a stereo microscope to help dissect
aplant

TOPIC 1 CELLS IN PLANTS AND ANIMALS |15



m The development of microscopes

Scanning electron microscope (SEM)

In SEMs, the image is formed by electrons reflecting off the surface of the
specimen. SEMs are used to provide three-dimensional images like the one in
Figure 1.3.10.

Scanning tunnelling microscope (STM)

Scanning tunnelling microscopes (STMs) were first used in the 1980s and are
incredibly powerful. They can create images of individual atoms and molecules.
STMs are used for investigating non-living materials such as the surface of
metals and crystals.

showing unicellular rod-shaped E.
coli bacteria (in blue)

Photomicrography

Photomicrography involves taking a photograph through a microscop€ to

capture the image of the specimen. Photomicrography can be used in both
KEY TERM optical and electron microscopes and is used’in a range of fields of science
including medicine, geology, forensics and' cell biology. It is also an artform that
can be used to engage people in the microscopic world. The term micrograph
is commonly used to describe these pictures taken.

SC 3 CHECK YOUR UNDERSTANDING *

micrograph photograph of an
image from a microscope

Describe what type of imageiis.observed with a stereo microscope.

Lesson review

Use these questions to check whetheryou have metithe learning intention for this lesson.

1 State the name given to a photegraph that 4 Describe how photomicrography would be useful to
is produced from an object observedwnder scientists conducting research.
d MICTOSCOpE. 5 If Galileo Galilei used his microscope to examine

2 Name the microscope that can be used to see fine some 0.1 mm long plant cells, how big would
structures found within the mitochondria. they appear?

3 Name the microscope.that would be most
appropriate to use in‘a classroom for viewing cells
foundin pond water. Explain your choice.
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Practical investigation

Using a microscope

Introduction

Microscopes have been essential in the discovery of cells, the development
of cell theory, and the advancement of cellular biology. While there are many
types of microscopes, they all serve the same fundamental purpose: allowing
scientists to observe details beyond the limits of the naked eye.

Even the simple microscopes used in school laboratories provide valuable
insights, such as revealing cell structures that would otherwise remain unseen.

In this practical investigation, you will learn how to use a light microscope and
how to calculate the magnification of a microscope when viewing specimens.

Background

The type of microscope used in schools and many science laboratories is a
light microscope. You will probably use a microscope like the one shown here.
A light microscope with one eyepiece (or ocular lens) is called a monocular
microscope, and one with two eyepieces is called a binocular microscope. The
parts of a light microscope can be seen in Figure 1.4.1.

eyepiece or ocular lens
magnifies the image

coarse focus knob
used to focus the
image on low powe

objective lens

magnifies the fine focus knob

image used to focus the

stage image on high powe

where the

specimen is handle

placed for carrying the
microscope

mirror/orlamp
directs light upithrough =
the stage and.specimen

FIGURE 1.4.1) The key parts of a compound microscope and their functions

Microscope magnification

The light microscope uses light and a system of lenses to magnify the image.
One lens is called the eyepiece (or ocular lens). This is the lens closest to
your eye. The other lens is the objective lens. It is closer to the specimen.
Microscopes that have two lenses are called compound microscopes.

The magnification of the microscope tells you how much bigger the image
is than the real object. If the microscope has a magnification of 10X, then the
image is ten times bigger than the actual object.

The field of view refers to how much of a specimen is visible when looking
through a microscope. As magnification increases, a smaller portion of the
specimen is seen, reducing the overall field of view. This means that zooming in
on a specific area provides more detail but reveals less of the whole object.

Learning intention

To be able to use a
microscope to generate data
and information

calculate the
nification of a
lig iCroscope.
SC 3: | can safely use a
oscope to observe
and record observations
of specimens at a range
of magnifications.

KEY TERMS

eyepiece the lens, or
combination of lenses, at the
viewing end of a microscope
or telescope

objective lens the lensin

a microscope or telescope
that is nearest to the object
being viewed

maghnification the ratio of the
size of animage compared to
the size of the object

field of view the amount of
the specimen seen through

a microscope

TOPIC 1 CELLSINPLANTS AND ANIMALS
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m Using a microscope

 SAFETY NOTE

» Ensure that you follow the
correct way to focus the
microscope so that you do
not damage the specimen
or the objective lens.

The maximum magnification of a light compound microscope is about
1000 times bigger than the specimen when seen with the naked eye. At this
magnification, some of the largest bacteria are just visible. The maximum
magnification of stereo microscopes is about 100x.

SkillBuilder

Calculating the magnification of a microscope

Most microscopes used in school have two lenses: the eyepiece (or ocular
lens) and the objective lens. Both lenses magnify the specimen. The total
magnification of the microscope is the combined effect of the'two lenses.

To calculate the total magnification, you multiply the magnification of\.the
eyepiece by the magnification of the objective lens.

total magnification = eyepiece magnification x objectivedens magnification

Important information
The eyepiece and the objective lenses are labelled with their magnification.
The eyepiece magnification on aimicroscepeis.fixeéd, but there are different

objective lenses that range from 4x to 100x that can be changed by rotating
the nose piece.

Example

Stephanie was‘using a microscope with an eyepiece with a magnification
of 10x, and‘an objective lens of 4x was in place. To calculate the total
magnification,she multiplied the magnification of the eyepiece by the
magnification of\the objective lens.

total magnification = eyepiece magnification x objective lens magnification
total magnification=10 x 4 =40

The correct way to write the magnification is with a multiplication symbol
after the number, so Stephanie’s microscope had a magnification of 40x.

To become familiar with the workings of a microscope by observing common
objects at various magnifications

Materials

« small samples suitable for viewing under a microscope, such as sugar crystal
(both plain and caster), salt, copper sulfate crystal, strand of hair, clothing
fibres, small section of a leaf, writing sample, small newsprint

* light microscope

e microscope lamp (if the microscope does not have an inbuilt light source)

e glass microscope slides

e tweezers
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Assessment of risk

Ensure you are aware of the risks of this practical investigation and have
considered how safety can be improved before carrying out this activity.

Method

1

Place the sample carefully in the middle of a microscope slide. Place the
microscope slide on the stage, holding it in position using the clips.

Adjust the mirror and/or light source so that the maximum amount of light
is passing through the slide.

Select the objective lens with the lowest magnification.

Looking at the microscope from its side, adjust the coarse focusing knob
to bring the stage and objective lens as close as possible to each other
without touching.

Looking through the eyepiece, turn the coarse focusing knob so that the
stage and objective lens move further apart.

6 Keep doing this until the specimen is in focus.

7 If you miss the point of focus, go back to step 4 and start again.

8

Use this procedure to observe each specimen using the microscope.

Results

Draw a table in your notebook, like the one below. In the table, sketch a diagram
of your observations for each specimen. Record the magnification used to
obtain the clearest image of the object and describe any observations that would
not have been possible without the mi€roscope.

Specimen Sketch
Maghnification

Microscopic
observations

Evaluation

List three parts of the light microscope and briefly explain their function.

Outline how the magnification of a lens affects the field of view in a
light microscope.

Explain why it is important to know the total magnification when using
a microscope.

What is multiplied when calculating the magnification of a specimen viewed
under a light microscope?

Compare the total magnification when using a 10X eyepiece with a 4x
objective lens versus a 40X objective lens.

Outline how you would record your observations when viewing a specimen
under different magnifications.

TOPIC 1 CELLSINPLANTS AND ANIMALS
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The functions of the nucleus
in cells

Learning intention Lesson overview

To understand the key role of The nucleus of a cell can be described as the information centre for the cell.

the nucleus in the function The nucleus contains all the genetic information required for that cell, and

of cells almost every other cell in the organism contains this same genetic information.
This genetic information is vital for the survival of the cell and the organism

SC 1: | can identify the Figure 1.5.1 shows the nucleus (pink) of an animal cell surroundéd by the

nucleus from a visual other components of the cell.

representation of a cell. In this lesson you will learn how to identify the nucleusiof a cell and what its

SC 2: | can explain the key functions are.

function of the nucleus of -

acell. SC1 |canidentify the nucleus from akual rep’sentation of a cell

The first organelle to be identified within a cell was the nucleus. Both plant and
animal cells contain a nucleus, like the onegs in Figure 1.5.2 where the nuclei
(the plural of nucleus)dook like dotsin.the middle of the cells.

FIGURE 1.5.1 Anillustration of an
animal cell; the nucleus is shown
in pink

nucleus

KEY TERMS N

eukaryotic cell a cell that
contains a nucleus |
nucleolus organelle within

a cell nucleus thatfpreduces FIGURE 1.5.2 Stained cells showing the nucleus in the central location

_ I

ribosomes Cells that contain a nucleus are called eukaryotic cells (Figure 1.5.3).
prokaryoticeell acelithat

does not have a nucleus The nucleus is normally drawn as a circular or oval shape in the centre of
cytoplasm everything a cell diagram. Sometimes a smaller circle can be seen within the nucleus.
containedwithin a cell This structure is called the nucleolus.

membrane except the nucleus . . ) ) . . .
N Ribosomes, which are involved in the production of proteins, are produced in

the nucleolus of eukaryotic cells.

Some cells in unicellular organisms, such as bacteria, do not a contain a
nucleus. These are called prokaryotic cells. However, they still contain DNA,
which is spread out in the cytoplasm of the cell.

SC 1 CHECK YOUR UNDERSTANDING ™

nucleus

nucleolus

Describe the location of the nucleus in a eukaryotic cell.

FIGURE 1.5.3 A diagram of an
animal cell containing a nucleus
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The functions of the nucleus in cells H
SC2 |can explain the function of the nucleus of a cell
The nucleus can be considered the control centre of the cell. It is called

this because it contains DNA, which provides the instructions for the cell,
including for the chemical reactions in the cell, how the cell develops and how
it reproduces.

Every nucleus in every cell of an organism, whatever the function of the cell,
contains the same DNA. The nucleus is surrounded by a membrane that protects
the nucleus and the DNA inside it. The DNA of animal and plant cells is so long
that it needs to be tightly packaged into chromosomes so that it fits inside the
nucleus (Figure 1.5.4). DNA is made up of small sections called genes.

% ™~

The cell
nucleus contains
chromosomes.
The
chromosomes
tain DNA. -
conam Scifile
DNA storage
Inside the nucleus, DNA
FIGURE 1.5.4 The nucleus of the cell contains chromasomes, which contain tightly is neatly packaged
packed DNA into structures called
chromosomes. If you
Not all cells have a nucleds stretched out all the DNA in
o a single human cell, it would
Not all cells have a nucleus. For example, the DNA of bacteria is not packaged be about 2m long!
in a nucleus — it floats freely in the cell:

Another examplefisired blood. cellsswhich carry oxygen around the body. Not
having a nucleus allows red blood cells to carry more oxygen. They start off
with a nueleus but'losé it as they mature. This means that red blood cells cannot
grow_or reproduce; they survive for only 100-120 days.

SC 2 CHECK YOUR UNDERSTANDING ™

Outline the main function of the nucleus.

Lesson review
Use these questions to check whether you have met the learning intention for this lesson.

1 Describe what the nucleus looks like in a typical 3 Explain the key difference between how DNA is
cell diagram. stored in eukaryotic cells and prokaryotic cells.

2 List the key cell functions that the nucleus controls. 4 Explain the benefit of red blood cells lacking
a nucleus.

TOPIC 1 CELLSINPLANTS AND ANIMALS



Practical investigation

Observing cells

Learning intention Introduction

To be able to use a Light microscopes continue to be used by scientists to study cells and their

microscope to observe and components, such as the image in Figure 1.6.1. Magnifications of up to 400

record images of plant cells times can easily be obtained with a light microscope, and this is often enough to
reveal not just the shape of cells but their internal structures as well.

Success criteria In this practical investigation, you will use your microscopy skills.te.examine a

SC 1: | can use a microscope range of cells and organisms.

at a range of magnifications

to observe and record

features of plant cells. BaCkgrou nd

SC 2: | can use microscopic Earlier in the topic you should have learned howsto use a light microscope.

observations to describe and In this lesson, you will be using a microscope to observe some plant cells from

compare plant cells. onions and rhubarb. If you are careful, you should be'able to observe and draw
some basic parts of the cells.

Aim

To test your microscopy skills and observe and compare plant cells

Materials

e : S : ¢ slices of onion and rhubarb leaf stalk
FIGURE 1.6.1 This light .
microscope image of a cross-
section of a plant stem shows
different types of cells ¢ microscope and lamp

o filterpaper

a few drops of'iodine
» a few drops of water

¢ 2 microscope slides and cover slips

e cye-dropper and forceps

P lodine is harmful'and also

causes stains. Wear safety * safety glasses

glasses and avoid.contact
with skin and clothes. Assessment of risk

Ensure you are aware of the risks of this practical investigation and have
considered how safety can be improved before carrying out this activity.

HINT Method

Check in with your teacher to 1 Carefully peel a thin (one-cell thick) layer of onion skin from an onion.
make sure you h.ave correctly 2 Use tweezers to place a small sample of the onion skin onto a glass
prepared your slides and set up microscope slide. Make sure the skin is lying flat, rather than folded.

the microscope. You can also
use Figure 1.4.1 to help you
remember the names of the
parts and their functions.

3 Place a drop of water and a drop of iodine on the onion skin sample and
carefully cover with a cover slip. The iodine stains the cells and makes them
easier to see.

See Hint.
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Observing cells m

4 Use the microscope to observe the cells at two different magnifications.

5 Carefully peel a thin layer of skin from the outside of the rhubarb leaf stalk.
Repeat the procedure that you used for preparing the onion skin sample, but
do not use the iodine stain.

SkillBuilder

Increasing magnification

When you want to change the magnification of a microscope from a lower
magnification to a higher magnification, follow these steps.

1 Make sure that the specimen, or the part of the specimen that you want
to look at, is in the centre of the field of view.

2 Focus the specimen on low power.

3 Without moving anything else, carefully turn the objective lenses around
so that the one with the higher magnification is above the slide.

4 Look through the eyepiece. If the specimen is not in focus, use the (fine)
focus to sharpen the image.

Example

Pari focused in on a sliver of onion using the 4x objective lens. Combined with
a standard 10x eyepiece lens this gave a total magnifieation of 40x. She then
turned the objective lens so that the 10x lens was above the specimen.
Using the fine focus knob, she was able to obtaina sharply focused image
with a magnification of 100x.

An important skill when using a microscope is to be able to represent what is
observed through the microscope.

SkillBuilder

Drawing from theimicroscope

Scientific drawingsof.cells

Scientific drawings and diagrams are an important way to record and
communicate information, such as your observations of cells when looking
throughamicroscope. When drawing specimens, you should:

e use whiteyunlined paper

e draw in lead pencil only

e draw simple and clear lines

e make your drawing large enough to see detail (10cm x 10cm) if possible

e draw two-dimensional shapes (not in 3D)

e use small dots (called stippling) rather than shading to show depth

e draw one or a few cells to represent the whole sample; there is no need to
draw every cell in the field of view

e draw only what you can see, not what you think you should see
(e.g. organelles that are too small to see through a light microscope)
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m Observing cells

HINT

To calculate total magnification,
multiply the magnification

of the eyepiece (ocular lens)

by the magnification of the
objective lens.

o write clear labels for the features you want to highlight; place labels on
either side of the drawing

e rule a straight line between each label and its feature; make sure the label
lines do not cross over each other

o write the name of the specimen and the magnification at which it was
observed above the drawing.

Example

Lucas observed onion cells through a microscope and created the following
scientific drawing.

Onion Cell
[ x400]
— cell wall
v
\J ® cytoplasm
0]
g-m—nucleus
) I
cell
? J)L P membrane
/4 B
1~ -

Results

In your notebook, draw a few cells at the higher magnification. On your
diagram, record the type of cell you have drawn and the magnification used.

Conclasion

Write your conclusion to the experiment by answering the following questions
in your notebook.

1 List the parts of the cell you were able to see clearly in the onion skin cell
and in the rhubarb skin cell.

2 Explain why there may be parts of the cell that you were not able to observe.
3 Compare and contrast the appearance of the onion cells and rhubarb cells.

4 Propose a reason why iodine was used to stain the onion cells but not the
rhubarb cells.
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cell membrane

Lesson overview

Imagine collecting the shopping in a paper bag. The bag helps keep everything
together. Without it the shopping will just fall out onto the floor. A cell
membrane is a bit like a paper shopping bag. It keeps things together, but there
are some things, like water, that can pass through the bag from the inside out,
or from the outside in.

If you wanted to stack a lot of shopping, it might be better to put the bags
inside a cardboard box. The box provides strength, and it is much easier to
stack boxes on top of each other than it is to stack bags. The box is a bit like a
cell wall. It gives the cell a fixed shape and protects the materials inside the cell,
including the membrane.

In this Iesson, you will learn about the functions of the cell membrane and the
cell wall. You will also discover why plants cells need cell walls but animal cells

do not.
| can identify the cell membrane and cell wall of M
photomicrograph, model or other visual representati

Cells in animals

Cells in animals do not have a cell wall. This allows the cell to be flexible.
Think of red blood cells, which need to squeeze through different places in the
body to deliver oxygen. Many animals thatfieed to have support will have some
form of skeleton or shell that can provide that structure. The cell membrane
can be seen in diagrams (Higure 1.7.1) and miicrographs (Figure 1.7.2) as the
edge or border of the cell.

SC1

cellmembrane

FIGURE 1.7.1 Arepresentation of a typical animal cell

The roles of the cell wall and

Learning intention

To understand the roles
of the cell wall and cell
membrane in the function
of cells

SC1: | canidenti cell

me and cell wall of a
a photomicrograph,
model o
representation.

: | can describe the
functions of cell membranes
and cell walls.

SC 3: | can compare the
functions of cell membranes
and cell walls.

KEY TERMS

cell wall arigid layer on

the outside of a plant cell or
prokaryotic cell; provides the
skeleton of a plant

cell membrane thin layer that
separates the cell fromits
surroundings and controls what
can move in and out of the cell

(4
[ 9

&Il membrane P §
” <1
N e
< ‘ &
- » O e
. =

FIGURE 1.7.2 A micrograph
showing stained human liver cells;
the cellmembrane is the structure
surrounding each cell

TOPIC 1 CELLSINPLANTS AND ANIMALS
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The roles of the cell wall and cell membrane

’ ) \ 7h-
&. 3 cell wall
N ' cell membrane

cell wall [ - P

& o .
cell b . "
membrane hnd; R~ ad

haan s

FIGURE 1.7.4 A micrograph of leaf cells
under a light microscope; the cell wallis the
thicker structure surrounding the cell, and the
cellmembrane is inside the cell wall

FIGURE 1.7.3 A diagram showing the cell wall

and cell membrane of a plant cell

FIGURE 1.7.5 A close-up cross-
section of a cellmembrane; some
substances are moving into and
out of the cell through the cell
membrane

KEY TERMS

semi-permeable membrane a
thin layer of material that only
certain particles can pass |
through

osmosis process by which [
particles of water pass through

a semi-permeablé membrane
from a less concentrated

solution inte'@more

concentrated one

inside cell outside cell
sugar

molecule @
e &qﬁ

water Cpb 3
molecule/czée 0(3) é

net movement
cell membrane of water

FIGURE 1.7.6 Representation
of asmosis; the smaller water
molecules can pass through the
membrane, while the larger sugar
molecules cannot

Cells in plants

Plant cells have a cell wall and a cell membrane. In plantcells, it can be difficult
to see the cell membrane as separate from the cell wall. The cell wall is the
thicker structure surrounding the plant cell, and the cell membrane is inside the
cell wall, as shown in the diagram (Figure 1.7.3) and photo (Figure 1.7.4).

A

SC 1 CHECK YOUR UNDERSTANDING *

Describe the position®f the cell wallkkand cell membrane in a plant cell.

sSC2 | Me\cunctit;ns of cell membranes and cell walls

Cell membrane

Every.€ell is enclosed by a ‘skin’ that keeps it separate from the environment
around it. This is the cell membrane (Figure 1.7.5). The cell membrane holds
the cell together and controls what comes into and goes out of the cell. It is
asemi-permeable membrane because only some substances can pass
through the membrane, and some cannot.

Controlling what moves into and out of a cell

The cell membrane controls what can go in and out of the cell, which is why it
is also known as a semi-permeable membrane. It acts like a fence surrounding
a block of land with gate doors that allow only some things to move in or out.
In the diagram you can see water molecules are able to pass in and out of the
cell, but glucose molecules cannot. The movement of water molecules in and
out of the cell is known as osmosis (Figure 1.7.6).
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The roles of the cell wall and cell membrane m

Cell wall ot I
All cells have a cell membrane, but plant cells and fungal cells also have a cell ceIIJ S =
wall that surrounds the cell membrane. The cell wall helps support the plant or ~ cellulose

. . . fibers
fungus and gives it shape (Figure 1.7.7). chains of
Plants and fungi need this extra support to protect them from external rﬁ‘;‘::lﬁ?:s macrofibrils
environmental exposure or physical damage. This rigid (or stiff) structure O d‘hdh"q‘ﬁly
means that the cells are not very flexible and cannot easily change shape. W Picrofibrils
Cell walls need to be semi-permeable to allow for transport of substances, FIGURE 1.7.7 Plant cell walls have

a more rigid structure and are made
up of a sugar molecule known as
cellulose

but they do not control what goes in and out of the cell in the way that cell
membranes do.

SC 2 CHECK YOUR UNDERSTANDING

Define the term semi-permeable membrane.

SC3 |cancompare the functions of cell membranes and cell walls ‘

Cell membranes

Cell membranes are extremely thin. Even when viewed through.a microscope,
unless a stain is used, they are often impossible to see. They'are semi-
permeable, which means they have spaces in them that allow some particles
(molecules) to pass through. In this way, they can bertheught'of as filters.
However, they also contain pathways that act asgatekeepers, controlling which
substances can pass into and out of the cell.

Cell walls

Cell walls in plants are mostly made of cellulose. It can be very strong,
especially when combined with'other materials: It is not surprising then that cell
walls provide strength and shape fot the cell.

SC 3 CHECK YOUR UNDERSTANDING ™

Explain theidifference’between how the cell membrane and the cell wall let
substances in and out of the cell.

Lesson review
Use these questions to check whether you have met the learning intention for this lesson.

1 Describe the purpose of the cell wall in plant cells. 4 OQOutline how the cell membrane and cell wall work

2 Name the term used to describe the movement of together in plant cells.

water in and out of the cell. 5 If acell contained a large amount (high concentration)
of water and was put into a beaker of sugary water
solution, is water more likely to move in or move out
of the cell membrane? Explain your answer.

3 Explain the differences in appearance and location
between the cell membrane and the cell wall.
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Learning intention

To be able to investigate the
action of a cell membrane

Success criteria

SC 1: 1 can develop a
prediction around the
movement of water through
a membrane.

SC 2: | can measure and
record masses and volumes
with a high level of precision.

SC 3: | can use knowledge of
cell membranes to explain
experimental results.

semi-permeable membrane

|
|
? P e g N
6\: o ﬂq‘ \Dq‘({%
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concentrated solution  dilute solution
key
o ‘Water molecule

O solute molecule

FIGURE 1.8.1 Particles involved in
osmasis through a membrane

Practical investigation

Investigating the action of a
cell membrane

Introduction

Cell membranes are a vital part of all plant and animal cells. They control
what goes in, what stays in and what leaves the cell. The cell membrane can be
thought of as the ‘skin’ of the cell.

The process of water moving into and out of a cell is called osmosis

(Figure 1.8.1). Chemicals dissolved in water (e.g. salt) affect how the water
passes into and out of the cell. This process is vital for thebalanee of chemicals
inside the cell.

In this practical investigation, you will investigate how adding salt to water
affects the flow of water into and out of a cell'through a‘membrane.

Background

Hens’ eggs contain only one cell. This cell 18\ surrounded by the yellow yolk
of the egg, which is a colleetion of nutrients, including fat, proteins and
carbohydrates. The egg white is 90% water, with proteins and other chemicals
dissolved in the water.

When you break an egg, you can sometimes see a very thin skin just under the
shell (Figure 1.8.2).This 1snot a cell membrane; it is the membrane of the egg.
Nevertheless, an‘egg’s membrane behaves in a similar way to a cell membrane.
In.this experiment, these similarities are taken advantage of to investigate the
action of a cell membrane using an egg.

Osmesis

Membranes like the one that surrounds an egg allow only very small particles,
like water, to pass through the membrane. These membranes are called semi-
permeable membranes because they allow some substances to cross but not
others. The process of water passing through a membrane is called osmosis.
The overall direction of the flow of water through the membrane is from the
side with a lower concentration of solute to the side with a higher concentration
of other chemicals, as shown in the Figure 1.8.3. As water passes through

the membrane to the side with a higher concentration of chemicals, that
concentration will be reduced.

Aim

To investigate the movement of water through a cell membrane
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Investigating the action of a cell membrane m

Prediction

Read the method and write a prediction for what will happen to the mass of the
eggs (one in salt water and one in distilled water) and the volumes of water in
this experiment.

Materials

o 2eggs

500 mL white vinegar

1 tablespoon salt

500mL distilled water (pure water with no chemicals dissolved in it)
electronic balance

200 ml. measuring cylinder

container large enough to hold two eggs immersed in vinegar

2 X 500 mL beakers

plastic wrap

Assessment of risk

Ensure you are aware of the risks of this practical investigation and I

considered how safety can be improved before carrying ou

Method

1

In your notebook, copy Tables 1.8.1 and 1. ir titles from the
Results section.

Place the two eggs in a contai f vinegar so that'both eggs are
completely covered.

Leave the eggs undis

have dissolved the eggshell. ane inside the shell becomes the
outer layer of the eg

Measure out 200 mL of the salt water and pour it into the beaker labelled
‘salt water’.

Measure out 200 mL of the distilled water and pour it into the beaker
labelled “distilled water’.

TOPIC 1 CELLSINPLANTS AND ANIMALS

FIGURE 1.8.2 The membrane of
the egg is just under the shell
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FIGURE 1.8.3 Water moves
through a membrane to the

area where there is a higher
concentration of other chemicals
(shown by the red dots)

| SAFETY NOTES

P Wear eye protection
when using the vinegar
in the first part of
the experiment.

P Students should ensure
that they let their
teacher know if they
have food allergies and a
different experiment can
be conducted.




m Investigating the action of a cell membrane

HINT

When you measure the mass

of the eggs, take only one egg
at a time from the solutions.
This will ensure that each egg is

returned to the correct solution.

9 Use a balance to find the mass of each egg. Record each mass in the Day 0
column of Table 1.8.1.

10 Place one egg in each beaker of water and cover with plastic wrap.
11 Each day, for the next three days, measure and record the mass of the eggs.

12 On Day 3, measure and record the volume of water remaining in each of
the beakers. Record this in the Day 3 column of Table 1.8.2.

Results

Record your results in your notebook/in the tables below.
TABLE 1.8.1 Changes in the mass of eggs in salt water and distilled water

Mass of egg (g)

Treatment Total change
in mass (g)

distilled water

salt water

TABLE 1.8.2 Changes in thewolume of salt water and distilled water

Volume of water (mL)

Treatment Total change

distilled water 47200
salt water 200

Conclusion

Answer the following questions in your notebook to construct a conclusion to
the experiment.

1 Describe any changes that took place in the two eggs.

2 Describe any change in the volume of the water in the two beakers.
3 Compare the actual results with your prediction.
4

Consider the process of osmosis and explain what you think was happening
to the eggs and the role the membrane played.

Evaluation

Evaluate your investigation and the quality of the data with reference to
readability, validity and accuracy.
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Inquiry activity

The functions of the cytoplasm
in cells

Lesson overview Learning intention
In this topic you should be starting to put together your knowledge and To understand the role of the
understanding of the various parts of animal and plant cells. cytoplasm in cellular function

Cells are mini systems in which each component works together. To do this,
the components have to ‘live’ together, and the place where they do this is
called the cytoplasm of the cell. Cytoplasm was discovered around 1865 when
microscopes were able to create sufficiently detailed images.

The word ‘cytoplasm’ comes from ‘cyto-’, for cell, and ‘-plasm’, for being

formed into a shape. | representation.

In this lesson, you will learn about the location, contents and functions of the describe the

cytoplasm (Figure 1.9.1). co s that are
contained in the cytoplasm
SC1 |Icanidentify the cytoplasm of a cell from a photomicrogm cell
or other visual representation SC 3: | can describe the
a functions of the cytoplasm
Cells are filled with a jelly-like mixture of fluid and organélles called the of a cell.

cytoplasm. The cytoplasm includes everything inside the cell membrane
except the nucleus (Figure 1.9.2).The liquid part©f the cytoplasm is called
the cytosol.

Finding the cytoplasm

In diagrams of cells, the cytoplasmis, often shown as the background colour

of the cell, as you can see in thenmicrograph of«the moss cells (Figure 1.9.2). FIGURE 1.9.1 The cytoplasmis
Although in diagrams the/cytoplasm may.appear to be the background enclosed by the membrane of the cell
of the cell, it is important to remember that the cytoplasm is everything

inside the cell membrane, including/he fluid (cytosol) and all the organelles KEY TERMS
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