LIVING WORLD

BODY
SYSTEMS

Living thlngs are made up of systems
that work together for the best chance
of survival. Systems in plants support
photosynthesis, using sunlight to produce energy and oxygen. ~
Systems in animals take in food and process it to produce energy,
and to support gas exchange, waste removal, sexual reproduction
¢ andmore.
Organisms have evolved over billions of years, becoming
0 extremely complex over this long time. When we investigate
and learn about these systems, we discover the many intricate

parts and functions of a living cell, and how they work together
in multicellular organisms. ~

LEARNING LINKS

How do the featurss and
behaviours of plants and
animals help them to survive
in their environment?

What is the relationship
between plants and
animats?
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2 SEE-KNOW-WONDER

List three things you can see,
three things you know and
three things you wonder
about this image.

Predictions: Write a
Variations: In Commondlity: Find as many series of predictions for
how many ways points of commonality as you a situation where half the
can living things can between your heart and plants on Earth could no
excrete? your lungs. fonger photosynthesise,

o THE MOST BABIES!

........................... denvesnasrtran

The woman who holds the record for having the most children
is Mrs Vassilyev, a peasant woman from Russia whoe allegedly
had 69 children. 69! This was said to include 16 pairs of twins,
seven sets of triplets and four sets of quadruplets. The births
apparently happened in a period between 1725 and 1765.
(Historical records aren't always reliable, so it's important

to be sceptical about this claim.) Still, Mr Vassilyev obviously
did not think that 69 children was enough - he is said to have
had 18 moere children with a second wife.
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15.1

RESPIRATION
AND
PHOTOSYNTHESIS
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At the end of this lesson
| will be able to:

+ identify the materiails
required by multicellular
organisms for the processes
of respiration and
photosynthesis.

LITERACY LINK &

In exactly 20 words, explain how
photosynthesis is different from
respiration.

NUMERACY LINK

A garden bed 1s 20 m long and

x metres wide. Each square metre
of earth contains one plant.

If the garden contains 3200
plants, what is the value of x?

GOOD SCIENCE NSW STAGE 4

Multicellular organisms are made up of many different types
of cell, carrying out specialised functions for survival.

To perform these functions, ceils need a constant supply of
energy. Animal cells get their energy from food, and plant cells
get their energy from sunlight. The energy from these sources
is gained by cells using chemical reactions,

© All cells need energy to survive

without a continuous supply of energy, cells can’t perform important
functions, and they die. The only type of energy that cells can use is
chemical energy. Chemical energy is stored in the bonds of glucose
molecules and released when the bonds are broken.

Figure 15,1 Chemical
energy is released when
the bonds of a molecule
are broken.

Larger glucose
molecule

Smaller
molecules

Energy

A major source of chemical energy for multicellular organisms is
obtained by breaking the bonds of glucose, a type of sugar molecule.
Animatls get most of their glucese from their food. Other organisms,
such as plants, convert energy from the Sun into glucose.

What form of energy can cells use?

Respiration is how cells make energy

To release the energy from glucose and other energy-rich molecules, all
living celis use the chemical process of respiration. Cells can carry out two
main forms of respiration: aerobic respiration, which uses oxygen, and
anaerobic respiration, which happens without oxygen.

Aerobic respiration provides multiceliular organisms with most of their
energy. It takes place mostly in cell organelles calied mitochondria.
Becduse energy is being released during respiration, the mitochondria
are often called the powerhouses of a cell. The number of mitochondria
in a cell is usuaily related to the functions of the cell.

The overall process of aerobic respiration can be summarised as:

glucose + oxygen -> carbon dioxide + water + energy
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In animals, glucose is obtained from food, and oxygen is taken in
from the environment across special surfaces such as lungs or gills. INVESTIGATION 15.1
Both substances move into the blood and then to the cells. Plants absorb Photosynthesis and
most of the oxygen they use through their leaves.

In ail living cells, the chemical energy produced during respiration is
transported to the parts of the cell that need it, while the carbon dioxide
and water are removed from the cell.

What is cellular respi_r_'_ggi_q_nff

© Photosynthesis is how plants make food

Plants rety on photosynthesis to make their own food, using light energy,
water and carbon dioxide. ‘

One of the main reasons they are able to do this is because their
celis have special structures called chloropiasts. Chloroplasts contain
chlorophyll, a green pigment that absorbs light energy.

The overall process of photosynthesis can be summarised as:

light energy
carbon dioxide + water ——3 giucose + oxygen
chlorophyil

To fuel photosynthesis, light energy from the Sun is absorbed by
chlorophyll within a plant’s cells. This energy is then used to change water
(absorbed through the roots) and carbon dioxide {absorbed from the
surrounding air or water) into oxygen and glucose (or other sugars).

The glucose produced from this reaction is either used in respiration
or stored for later use. The oxygen moves into the environment through
speciai pores (openings) in the leaves called stomata or it is used
during respiration,

What are the substances needed for photosynthesis?

Figure 15.2 During
photosynthesis, sunlight
enables o plant to transform
water and carbon dioxide
into oxygen and glucose,

SKILLS CHECK

@ [ con state the word
equations for respirgtion
ond photosynthesis.

Carbon
dioxide

@ | can explain where
muiticellular arganisms
obtain the materials
required for respiration
and photosynthesis.
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15.2

BODY
SYSTEMS
IN ACTION

At the end of this lesson
I will be able to:

+ explain that the systems
in multicellular organisms
work together to provide
cell requirements, including
gases, nutrients and watet,
and to remove cell wostes,

LITERACY LINK &

Identify three terms from this
section that you are unsure
of. Use the internet to write g
definition of each in your own
words.

NUMERACY LINK &

Jermaine, a biologist, weighs
10 sheep hearts and records the
following {all in grams):

239, 244, 244, 249, 250, 252, 255,
261, 265, 270

Calculate the mean, median
and mode of this data set.
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Body systems exist in almost every muiticellular organism.

These specialised organs and tissues have a common purpose.
For an organism fo survive, each system must work with the

others, often passing materials from one system to the next.

© Celis work together as tissues, organs

and systems

Unicellular organisms work alone — o single cell must carry out all of the
madjor life functions. Multicellular organisms, such ¢1s humans, are made
up of many different types of cell. More cells are available to share the
workload, so different cells have specific functions.

Cells with similar functions form tissues, such as blood or muscles.
Different tissues working together are organs, such as the heart, brain
and lungs. Two or more organs connected and working together form
a body system. The organs and tissues in edach system are specialised
to perform specific roles that serve a common purpose.

What is the link between a tissue and an organ?

Animals have several organ systems

Multiceliular organisms are incredibly diverse, so the number and type

of body systems can differ between organisms. Most animals, such as

humans, have 10 major body systems. These are the:

- circulatory system — maovas nutrients, gases and waste products
around the body

+ nervous system — detects, processes and sends electrical sighals

« respiratory system — exchanges gases with the environment

» digestive system - breaks down and absorbs food

» musculoskeletal system — allows movement and provides the body
with shape and support

+ endocrine system - produces the hormones that control growth
and development

« excretory system — removes body wastes

+ reproductive system — produces sex cells and supports pregnancy
and birth

+ immune system — makes the white blood cells that fight diseases
and infections

« integumentary system — protects the body from damage.

some of these systems can be identified in other ways. For example, the
body’s skeleton and muscles can be considered separately as the skeletal
and muscular systems, or together as the musculoskeletal system.

What are three examples of body systems in humans?




Figure 15.3 The human bocly consists of different systems that work
together to provide cells with what they need ta survivs,

Nervous
system

Circulatory

system system

Respiratory

Digestive
system

';I'JJ‘
Skeletal
system

Muscular
system

© Body systems work together to meet

cell needs

Body systems must work together to provide cells with everything they

need to function and survive, such as gases, nutrients and water. One

of the best examples of this is in the human body.
The human circulatory system is connected to every other system

in the body. it transports nutrients, dissolved gases and waste products

between cells. Without the circulatory system, other systems wouid not

be abie to function.

How do body systems work together to give cells

what they need?

Oxygen and carbon dioxide are
exchanged between the lungs and
blood. The oxygen in the lungs is
moved into the bleod and delivered
to the cells for respiration. The
carbon dioxide produced by cells is
taken to the lungs to be removed.

Food is broken

down into
nutrients by the
digestive system.
These nutrients
are absorbed

into the blood,
where they are
transported to the
cells that need
them,

Waste products
produced from
cellular processes
move from the
cells into the
surrounding
biood, ta be
removed by the
organs of the
excretory system,

SKILLS CHECK
L

I can list the order of
organisation from cells
to systems.

I can explain how systems
work together to provide
cell requirements, and
provide a specific example.

239




LIVING WORLD

15.3

CELL
DIVISION

At the end of this lesson
1 will be able to:

+ outline the role of cell
division in growth, repair and
reproduction in multiceliular
organisms.

B' o ". : ot
e 'miﬁ-‘ 5
S

5
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LITERACY LINK &

Use the four key terms above

to create @ mind map. Link the
terms with a line, writing along
the line what the link is. You may
add as many additional terms
as you like.

NUMERACY LINK &

An egg contains 23
chromosomes.

23 is a prime numbser; list alt
of the other prime numbers
between1and 23.
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You started your life as an eqg cell fertilised
by a sperm cell, This divided into two,

then four, then eight, and so on, until you
eventually became the roughly 32.7 triflion
cells that you are today.

None of this would have been possible
without cell division. Cells can divide by
mitosis or meiosis. These processes are
important for organisms to grow, repair
body tissues and reproduce.

Organisms grow and mature
as their cells divide

Growth happens when body tissues increase in size. This

isn't due to cells getting larger, but to celis dividing to create
more cells. As the number of cells in a tissue increases, the
size of the tissue also increases, causing the organism to grow.
Growth is influenced by many factors, but it's the genetic material inside
cells that usually determines the overall height and structure of an organism
This is the reason that humans don’t grow to the size of elephants!
Sometimes the genetic material inside cells is damaged by factors such
as ultraviolet light or chemicals. This damage can cause them to divide
uncontrolicbly, producing lots of unwanted cells. These cells eventually
form lumps or growths called tumours, which can affect the function of
surrounding tissues or organs. Some celis may spread to other parts
of the body - this is called cancer.

What is unsgp“_trol}ffl cell growth callec{f_’.

Figure 15.4 Gigantism happens
when the pltuitary gland in the
brain releases too much growth
hormone, causing children to

i grow abnormally fast and tall.
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© New cells replace old or damaged cells

It you fall over and scrape an elbow or knee, it doesn't usually take
long for the tissue to scab over and heal. This is because the cells you
damaged were quickly replaced with new ones by mitosis.

Cells are constantly dividing to replace cells that are damaged or
old. This important process makes sure cells in the body are healthy
and can perform the functions needed for survival. Some cells, such as
those celis of the stomach and intestines, only last a few days because
they are exposed to really difficult conditions that wear them down.
Others, such as liver cells, live much longer because they are less likely

to be damaged.
Not all body cells can be replaced. Some cells, such as nerve and

heart muscle cells, are unable to divide, meaning that any damage ; 9,
A
=

to these cells can be permanent.

Why do cells sometimes need to be replaced?

© Meiosis makes cells with half the full
number of chromosomes

Much like other body cells, sex cells {called gametes) need to divide in
order to reproduce. But instead of dividing once, they divide twice in a
process called meiosis. This extra division produces sex celis that have
half the usual number of chromosomes found in other cells of the body.

When an egg cell is fertilised by a sperm cell, the number of
chromosomes is restored - two halves make a whole. Therefore, most
organisms begin life with a full set of chromosomes. Melosis ensures
that organisms don't have too many chromosomes.

What process is used by sex cells to reproduce?

Figure 18.5 A normal human body cell containg 46 chromosomes. Meiosis
produces either egg {ovum) or sperm cells which have 23 chromosomes each.
When a sperm fertilises an egg, the full number of chromosomes is restered.

@\_}

Egg (ovum) has
23 chromosomes

A

WSl
— o SKILLS CHECK
TR A Eggs is fertilised Zygote develops .
to form a zygote inte an embryo ® ccl:;r:j outline the roreiof
Spe[’m has A6 chromoscmes 46 chromosomes ce .|V|S|On in grOWt 1-,.
23 chromosomes (23 pairs) (23 pairs) repair and reproduction

in multicellular organisms.
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l s 4 Most flowering plants have a shoot system and a root system.
@

Together, these systems help plants to grow and reproduce.

FLOWER'NG A shoot system contains organs that you would usually
find growing above the ground, such as leaves, stems and

PI.ANTS flowers. The root system contains organs that usually grow

underground, such as roots.

At the end of this lesson

1will be able to:

. deseribe the role of the € Flowers contain the reproductive organs
flower, root, stem and leaf in Of plan-l-s ’ .

maintaining flowering plants
as functioning organisms. The main purpose of flowers is reproduction. Flowers contain the sexual
reproductive organs of piants. Many flowers contain both male and
female reproductive organs.
The male organs of a flower are the stamen. It is made up of the:
+ filament — the stalk that supports the anther
+ anther - the organ that generates pollen, o fine powdery substance
that contains the male sex cells of the plant.
The female organs of the flower are the pistil. it is made up of the:
+ stigma - the organ where pollen germinates
* style - the stalk that connects the stigma and ovary
+ ovary — the organ that stores the female sex cells (ova or eggs).

For plants to reproduce, the pollen coating the anthers needs to be
moved to the female parts of the flower to fertilise the ovum. This is
called pollination.

Sometimes this movement is assisted by the wind or rain, but it
usudlly requires the help of pollinating birds and insects, such as bees.
Piants attract these organisms by producing flowers that are bright
and colourful, smell nice and contain sugary nectar that the birds
and insects eat.

Once fertilised, the ova (eggs) become seeds and the ovary swells
LITERACY LINK @ and enlarges to become a fruit. The seeds in fruit can grow into new
if plants photosynthesise, do plants when conditions are suitable. For some plants, this can take

they need to respire? Write your years to happen.
answer as a short report.
What is the main purpose of flowers?

NUMERACY LINK &)

Anther
The seeds o‘f a desert cuctu_s Stamen

take up to siX years to grow into

new plants.

Stigma

) Style
Filament ————e

if a year is 365 days, how many
days go by in 6 years?

[

pistil

R

Figure 15.6 Flowers contain the

reproductive organs of the plant, Petai Y
The pistil contains the female T Ovary |
parts and the stamen contains Sepal
the male parts.
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© Stems and roots are for support, transport

and growth

People tend not to think about the stems and roots of flowering plants ~
it's the pretty, sweet-smelling flowers that getali the attention. But the
stem and roots perform many vital functions, and plants would collapse

and die without them.

The stem is the main body of the plant. It does similar things for
the plant that the skeletal and circulatory systems do for humans.

These include:

* Support - helping a plant to stand up and hold the weight of leaves,

flowers and fruit

* transport - connecting the root and shoot systems of the plant. Water,
sugar and other substances move through the stemn to provide each

system with its requirements

* growth - allowing buds to grow from the stem and form into new

branches, leaves or flowers.

Roots absorb water and other nutrients from the soil. Water is necessary
for photosynthesis and provides the plant with the fiuid that dissolves
and moves substances around its structure.

Another function of roots is to anchor a plant to the ground. Without

roots, trees would fall over in strong winds, and marine plants would

wash away in ocean currents.

What are the main Jfunctions of the stem and roots of a plant?

Photosynthesis happens in leaves

leaves could be called the solar panels of piants,
role is to perform photosynthesis. Leaves have many features that make

because their main

them perfect for carrying out this process. They are often flat, which
increases their surface areq, allowing them to absorb more sunlight.

They are thin, so carbon dioxide can travel easily into the cells from the
environment. Plants contain green pigments called chlorophyll which
absorb light energy from the Sun. Veins in plants allow water and other

substances needed for photosynthesis to travel to the leaf cells,
If you look at a leaf under microscope, you will probably notice
round pores called stomata. These open and close to allow plants

to exchange gdses, such as oxygen and carbon dioxide, with their
environment. Water can also pass through these pores and water
loss is sometimes an unwanted consequence of gas exchange.

What is the main function of leaves?

Figure 15.7 stomata are tiny pores on
the surface of leaves that allow plants

to exchange gases with their environment.

CHAPTER 15: BODY SYSTEMS

INVESTIGATION 15.4
Dissecting a flower

' SKILLS CHECK

@ | condescribe the main rotes
of the flower, stem, leaf and
root in the body system of

ad floweting plant.
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1 s s We all rely on body systems to move. These systems are made
L up of specialised organs and tissues, such as bones and

MUSCLES, muscles, working together.

Like other processes in the body, movement requires

B'.OOD AND a constant supply of energy. The circulatory system is vital

BONES to this energy production because it supplies all cells with
oxygen for respiration.

At the end of this lesson
1will be able to;

© The circulatory system moves materials
= describe the role of
the circulatory and around the bOdy

musculoskeletal systems
in maintaining a human as Your heart, blood vessels and blood make up your circulatory system.

a functioning multiceliular This system delivers oxygen, nutrients and other substances to every
organism. . .

tissue in your body. it also helps your body to remove waste products,
such as carbon dioxide.

Oxygen passes from the

lungs into the blood, and is then
transported through veins to the
heart. An adult human’s heart can

Figure15.8 The heart pumps
blood throughout the body.

?g._ f :

beat more than 115000 times a
day, making it the hardest working
muscle in the body.

The heart has two “filling’
chambers, called atrig, and two
‘pumping’ chambers, called
ventricles. Entry to these chambers
is controlied by special valves.

LITERACY LINK &

Oxygen-rich biood comes in
Interview someone in your .
class who has broken a bone through the CltrIQ,.IS pumped out
or domaged a muscle, Find through the ventricles, and is then

out what happened, how long distributed through arteries to the
it took to mend and what the rest of the body.
experience was like. )

What does the circulatory system do?

NUMERACY LINK @ © The skeletal system supports
A man's heart beats 115 417 times

one day. - and protects the body

Write this number in words.

The human skeletal system consists mostly of bones and cartilage -
a connective tissue that holds the bones together. Bones are made up
of living cells and so they need oxygen and nutrients to survive, grow
and repair.

Human bones come in all shapes and sizes. More than half of them are
in the hands and feet, The largest bone is called the femur, and it is in the
top part of the leg. The smailest bones - the stapes- are in the ears.

244 GOOD SCIENCE NSW STAGE 4
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Functions of the human skeleton include:

* Support ~ Without a skeleton, the human body wouldn‘t
be held upright and would collapse into a big biob of
tissue and water.

* protection — The brain is protected by the skuli,
the vertebrae protect the spinal cord and the ribs ‘
protect the heart and lungs. -

* muscle attachment - Muscles are attached ¥

to the bones by special fibres called tendons.

blood cell production - Red blood cells and

other blood components are made in the marrow A

at the centre of bones.

* Mineral storage - Vital elements such as calcium and phosphorus
are stored in the bones and released when they are needed.

 INVESTIGATION 15.5
. Dissecting a heart

What does the skeletal system do?

The muscular system allows the body to move

The main role of the muscular system is movement. Without working
muscles, you wouldn‘t be able to walk around, your heart wouldn't beat,
and food would take much longer to break down and mave through
your digestive system. Muscies let you smile when you're happy and
frown when you're not,

Much like the bones of the skeletal system, muscles can varyin
size and shape. The largest muscie in the Auman body is the giuteus
maximus - this is the scientific name for g muscle in the buttocks.

The smallest muscles are in the ear.

Muscles work by contracting and relaxing. When muscles contract,
the fibres in them shorten and thicken. When they refax, the fibres
become longer and thinner. Many muscles work in pairs to coordinate
body movements - when one contracts, the other relaxes. When the
biceps of your arm contracts, the triceps on the opposite side of your
arm relaxes, pulling the forearm up. When the biceps relaxes, the triceps
contracts, pulling the forearm down.

What does the muscular system do?

Figure 15.9 Muscles,

bones and blood Bone

work together

In systems that M

uscle

maintain essential SK"-LS CHECK

f i . . ;

unctions Vein @ | can describe the role
of the circulatory system.

Connecti

ﬂssur:a \n:hv:re @ | condescribe the role
of the skeletal system,

bone meets

muscle @ 1con describe the rofe

of the muscular system.
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l s 6 Did you know that cows have four stomachs? They need
® them to break down the tough plant material they eat.

Humans have just tomach, and as part of the
ENERGY IN, o e

digestive system it works closely with the excretory system
WASTE OUT to take food in, get all the things the body needs and get rid
of the rest. The respiratory system does something similar,

Atthe end of this lesson taking in oxygen and then getting rid of carbon dioxide.

1will be able to:

+ deseribe the role of the . R .
digestive, excretoty and @ The digestive system releases the nutrients
respiratory systems in .
maintaining a human as in food
a functioning multiceilular

organism. Think of your most recent meal and why you ate it. Were you hungry?
Did it just look yummy? Did you want to obtain the nutrients for
important ceflular processes? If you answered ‘yes’ to the third
question then your mind and your body are on the same page!

Humans and other animals need to consume food to obtain the
nutrients inside it. These are essential for energy production, growth,
tissue repdir and basically all other cellular processes. However, food
can't just move directly into the cells. It first needs to be broken down
into smalier molecules during digestion.

The digestive system in humans is made up of specialised organs that
break down food using mechanical (physical) and chemical processes.
Digestion begins in the mouth, as the teeth mechanically break food
into smaller pieces while enzymes work on reactions that dissolve them.

The food breaks into smaller and smaller pieces as it travels through the
stomach, and then the nutrients move into the small intestine, where
LITERACY LINK @ they are absorbed through the walls into the bloodstream.

summarise the roles of the Any undigested matter is
respiratory, digestive and
excretory systems into one

sentence each. Whet does the
digestive system do?

expelled from the body. Figure 15.10 The process of

digestion takes about 24 hour
and involves many processes
and organs,

NUMERACY LINK &

Tongue
Farmer Farrah feeds each of her Mouth
cows 20kg of feed each day. If Oesophagus
she has 13 cows, how much feed
will she need each day to keep
Liver Spleen
Gallbladder
Pancreas Large intestir
Small infestine Rectumn
Appendix Anus
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© The excretory system removes waste from
the body

Cells are constantly undergoing chemical reactions. These reactions
produce cell wastes that need to be removed from the body before
they build up and cause harm. The elimination of cell waste from the
body is called excretion. Most wastes leave the body in faeces or urine,
aithough some leave in sweat or the breath. ,

Specialised organs remove different types of celiular waste, and these
organs make up the excretory system. Many parts of the human body
have some role in excretion, including the skin, lungs and liver. However,
there are some specific organs that make up the excretory system:

+ The kidneys dare two bean-shaped organs behind the lower part
of your abdomen. They filter all blood to remove harmful wastes.
These wastes are then excreted in urine.

* The urinary bladder is the organ that collects the utine excreted
by the kidneys.

* The large intestine is where undigested food particles collect. Any
remaining usable water is absorbed through the wall of the intestine,
and the remaining solid waste is excreted through the rectum and
anus gs faeces.

..‘.’.'f.’}fi?.fl.?..‘?.s...f..’?.&’..?.’.‘..‘:‘.?.‘f.??.’.’.%’...*.“.J.’f.??..’!?t.f??.?
SKILLS CHECK
© The respiratory system processes oxygen @ | can describe the rofe

. of the digestive system.
Your respiratory system gathers and processes oxygen, a molecule

essential to life. You breathe in (inhale) oxygen with air, and release
carbon dioxide and water vdpour when you breathe out (exhale). This
gas exchange is only possible because of the special structures of the
respiratory system,

During inhaiation, air enters the nostrils or mouth and moves into the Figure 111 The human respiratory
trachea (windpipe). It then travels into two branching bronchi and into system is made up of airways that
smailer passageways called bronchioles. From here, the air is passed connect to the lungs.
into clusters of tiny air sacs called alveodi.

Each alveolus is moist, thin and contains
many tiny blood vesseis called capillaries, Nasal cavity

Oxygen from the air moves through the
walis of the alveoli and into the capiliaries,
where it is then transported in the blood
to the celis for aerobic respiration. At the
same time, carbon dioxide and water Lungs
move frorm the blood into the airways,

Where they then take the opposite route
to leave the system during exhalation. f/
f

® con describe the role
of the excretory system.

@ | can describe the rofe
of the respiratory system,

Bronchi

Trachea Bronchiole

Alveoli

What does the respiratory system do? /
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15.7

HUMAN
REPRODUCTION

Al the end of this lesson
| will be able to:

» oulline the role of the
reproductive system
in humans.

LITERACY LINK &

identify three adjectives
{describing words} in this
section. Suggest an alternative
word for each adjective you
identify.

NUMERACY LINK &

The average development
period for a human baby

is 40 weeks. How many days
are there in 40 weeks?

GOOD SCIENCE NSW STAGE 4

Most humans have either a male or female reproductive
system.

To produce a new human, d sperm from o male must find
its way to a female ovum (egg) and wiggle inside.

© The human reproductive system produces

new life

The function of the human reproductive system is the production of new
life. Before technology such as IVF, new life dlways began with sexual
intercourse between a male and a femaie. if sexual intercourse happens
around the time of ovulation, then the male sex cell (sperm) has a
chance to fertilise the female sex cell {ovum). The new single cell, or
zygote, quickly divides and becomes a ball of cells called an embryo.

About five days after fertilisation, the embryo moves out of the
fallopian tube into the uterus. It then embeds itself into the lining of the
uterus, where it receives nourishment from the blood vessels and can
develop into a foetus. The foetus then grows and develops, receiving
nutrients and removing wastes from the mother via the placenta and
the umbilical cord.

A human baby develops in the uterus for about 40 weeks. After this,
different hormones make the muscles of the uterus contract to push
the baby out through the vagina. The amniotic sac bursts, fluid is
expelied and then the baby is born. About a third of births in Australia
are by caesarian section, where a baby is removed surgically through
its mother's abdomen.

What is the role of the human :-eprog{g_ctive system?

© The male reproductive system

Humans mostly have the same organs — we ail have hearts, lungs and
brains. The only system that differs between humans is the reproductive
system, because male humans have different reproductive organs than
female humans.

The testes produce sperm (male sex celis) and the male hormone
testosterone. They are in the scrotum, which provides them with some
protection and allows them to stay at the right temperature while
outside of the body.

When ejaculation happens, sperm move from the testes through the
vas deferens (sperm duct) to the seminal gland, where seminai fluid
is added. This fluid contains mainly water and glucose to moisten and
feed the sperm. The prostate and Cowper’s glands both add male
hormones. The fiuid is now known as semen. Semen travels through

~ the urethra, a tube within the penis, to the outside.

What are the key parts of the meale regrl"g_‘c.iuctive system?
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Figure 15,12 The human male Bladder

reproductive system

Vas deferens
(sperm duct}

Prc;;ar:: Seminal gtand
Urethra Erectile tissue
Testes

Penis

The female reproductive system

The ovaries are the main organs of the female reproductive system.
They produce ova {(eggs) and the female hormone cestrogen. in a fertile
female, one ovum is usually released from one ovary each month,
during ovulation.

The ovum moves down the fallopian tube, If the egg does not meet
a sperm, it continues down the fallopian tube and moves through the
uterus. Hormones have made the lining of the uterus thicken with biood
and tissue.

If fertilisation does not happen, the ovum maoves out through the
vagina. The uterus lining breaks down and also moves out through
the vagina. This is known as menstruation or a period. On average,
this happens once every 28 days after the beginning of puberty and
lasts until menopause, which usually happens between the ages of
45 and 55,

What are the key parts of t{zg_ femfxle reproductive system?

Figure 15.13 The human female
reproductive system

Uterus

Fallopian
tube

Ovum (egg) SKILLS CHECK

® | can describe the role of the
human reproductive system.

Ovary

Vagina

@ | can compare the female
and male reproductive
systems.
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Multiceliular organisms make Animals gain their energy from gilucose and oxXygen,
energy through the process of j';:
respiration. _
cellular respirati glucose oxygen - carbon dioxide water energy g
g ® .t ' ) :'&
i ’ et . Plants use to capture energy from light and produce . 4
from carbon dioxide and water, ?
ke
. — o chiorophyli i
: "o~ “e“ carbon dioxide water : glucose oXyge:. 3
i ® ® light energy E
LU R 4
é’% 3
i
Flowers contain the repreductive organs of :
R plants. They reproduce with the help of
" ' ‘ Cells combine to make tissues, organs - wind, water or animals, which move
i . and organ systems. Animals can have pollen from the male to the female
T more than ten major body systems that - organs during pollination,

work together to support life,

A R .y S T organisms grow gnel
R P e e : o mature as their cells
B e o LR Ty divide. New celfs replar:

old or damaged celis,

Unlike other cells, sex nai:
{gametes) divide twice it
meiosis, producing celk:
with half the usual nuvik:
of chromosomes.

-
Qj

s
=

The excretory system
removes waste from
the body through
faeces, urine, sweat
and breathing.

The male reproductive
system generates sex
cells, which fertilse the
eggs created by the
female reproductive
system to create new life.

ot



-

CHAPTER 15: BODY S5YSTEMS

LEVEL 1

@ Bones must be both sirong and rigid as well as somewhat flexible. Suggest why.
{%} What do the equations for photosynthesis and cellular respiration * 77 i\\(
have in common? : ) T ST T

#5 Why do the musculor and skeletal systems need to work so closely together? 50xp

What is fhe role of the flower in ¢ flowering plant? - LEVEL 2

)
&P Draw a labelled diagram of the various parts of o flowering plant. * % 3%
% Explain how the respiratory and circuiatory systerms work together. i\\f ﬁ ﬁ

100xp
*;@ Describe the physical and cherical differences between the food LEVEL 3
that goes info your mouth and the waste that is eliminated. * % %

“ﬁ% What is respiration? When does it happen? Where does it happen? {f( sﬁ 1’?
150xp

Describe the role of the excretory system and suggest what could LEVEL 4
happen to sormeone with kidney failure. AW *

40 Give an example of two body systems that work together and * i} 'ﬁ(
discuss how they do so.

200xp

Explain why the male testes must be outside the human body.

%’@Q Label this diagram of the female reproductive system:

stéﬁs
* & *
* ok K

300xp
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BIOTECHNOLOGY -

f
-~} ?

LY
! ~ ¢ ?
3 LI ~
Developments in science and
technology happen every day. Many

new tools and devices improve our
&

lives in countless ways. Discoveries P

shape our knowledge and opinions, §
paving the way for even more i
¢ advances, especially in medicine ~
and biotechnology. J
; What scientific and technological
discoveries are you most excited about? The search
for 'super-Earths” (rocky planets twice the size of ours)?
The progression of artificial intelligence and robotics?
Growing replacement organs in laboratories? Gene
mapping and editing? The future of science and
technology seems limited only by our imaginations.

b2

How do social and
environmental influences
affect product design?

What scientific and technological
issues are relevant in daily life?

What attitudes do people

hold towards science and
technology?
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T
[

List three things you can see, three things you know and three
things you wonder about this image.

The ridiculous! Try to
substantiate (prove/support)
the {oliowing statement:

‘The world would be better
without sanitation and
waste treatment’.

B-A-R: What would Commonality: Write as many

you make bigger, points of commonaiity as you can
add and replace for between the spread of disease

d bionic leg? and an organ transplant.

THE LONGEST!

The longest organ transplant chain in history involves over 100 kidney
donors and recipients. It started in 2013 in Alabama, in the USA,
The average wait for a kidney is more than five years, so this long
transplant chain helps many people.

in the USA, an organ transplant chain begins with one person
who decides to donate an organ because they want to help others,
The person who receives the organ may have a relative who wanted
to help them but they weren't the right match. instead, this relative
then donates their organ to another patient and the chain goes on.




LIVING WORLD

16 l Nothing has caused more loss of human life than
® transmissible diseases. Historically, during some disease

TREAT'NG outbreaks, 10% of the world's population was wiped out.
Scientists have been vital in treating diseases, in some

DlSEASES cases completely eliminating them. They have made vaccines
' and antibiotics, and educated people about how diseases

At the end of this lesson spread, saving miliions of people from suffering and death.

1 will be able to:

- describe atleast one

example of how changes in © Transmissible diseases are passed from

scientific knowledge have
contributed to finding a person fo pel’SOI'I

sclution to a human hecdlth . . .
issue. Have you ever been home sick with ‘the flu'? Sometimes people say

that when they just have a bad cold, but the reai flu is a disease called
s influenza. This is a transmissible disease — one that passes from person

AN o to person. Diseases are transmitted in different ways —~ some transmit
o T through skin contact, others through tiny droplets in the air, or several
other ways. ’

There are different types or strains of influenza, and some are stronger
and more dangerous than others. In 1818, a strain calied the Spanish
flu killed 3—5% of people on Earth. That was between 50 and 100 million
people! One of the reasons so many people tragically died was that
there was no vaccine available to make people immune to influenza.

What is a transmissible disease?

atiny infectious agent thi : . ,

fﬁhltfpliés in its ‘h_o§t'_' S Figure 16,1 During the 1918
o ' : Spanish flu epidemic, hundreds
of patients were kept away from
the public in tents, warehouses
or hospital buildings.

LITERACY LINK &

Write an opinion piece about the
ethics of Edward Jenner testing
his smallpox vaccine on an
eight-year-old boy.

NUMERACY LINK &

10 peopie are infected with a
transmissible disease, and
4 more are infected every day.

Write an equation to modei

the spread of the disease, and
calculate how many people in
total are infected after 17 days.
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© Vaccines can prevent people from

INVESTIGATION 16,

CafChing diseases The contagion
Vaccines are medicines that can prevent people from catching diseases geme
in the first place. The vaccine is simiiar to the disease itself, so when a P
person is injected with it or swallows it, their immune system acts to fight ﬁ\ .
it off. The persen's body then usually ‘remembers’ the disease and - "\..
becomes immune to it. If the person comes in contact with the disease wj’ \
again, they can remain healthy. I@%
The first vaccine was discovered and developed at the end of the ”/fr',,/f'x
18th century by English doctor Edward Jenner. He lived at a time where a ”’/f.r,,/“’ e

disease called smallpox was Killing millions of people all around the world.
Jenner noticed that people who had been exposed to cowpox —

a very similar but much less dangerous disease — were immune to

smailpox. One day he borrowed the eight-year-old son of his gardener

and experimented on him. He rubbed pus from cowpox blisters into an

open wound on the boy's arm. Jenner's experiment worked, and the boy

became immune to smalipox!

How was the vaccine for smallpox developed?

© Antibiotics treat diseases caused by bacteria

Have you have ever cut yourself and then noticed the wound is red and
hot? It may have been infected with bacteria. Medicines called antibiotics
can treat many infections like this. Antibiotics are also able to treat
illnesses such as tuberculosis and pneumonia, which in the past have
killed millions of people.

The earliest antibiotics used types of fungus, such as mould, to fight
bacteria. There are records showing the use of mould in treating infections
in Ancient Greece and Egypt. People at that time may not have known the
. science behind it, but they knew that it worked. British scientist Alexander
Fleming was the first person to work out why moulds could treat infections,
and he invented the first antibiotic medicine, penicillin from a fungus, in
1928. Australian scientist Howard Florey and British scientist Ernst Chain
did more research to make this medicine in large amounts, so that it
could treat many people. e
3 Antibiotics have limitations, because they only work /
on bacteria. Disedses such as ceolds and influenza are ® &
i caused by viruses, tiny infectious agents even smaller |
than bacterig, so antibiotics have no effect on them.
Sometimes antibiotics are used too much or when
they shouldn’t be, which can cause them to lose their
effectiveness. Many doctors suggest aveiding the use

TpET T

SKILLS CHECK

@ con describe atleast

of antibiotics unless they are absolutely necessary. Figlure 16-2n ;Ziteriq one way that scientific
pale gree knowledge has contributed
What can be treated with antibiotics? cannoet grow near g

to solving a human health

the small discs of issue.

test antibiotics.
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l 6 2 We use water for many things: to produce food, to make goods
® in factories, and for cleaning and drinking. Clean water is

T"'E essential for health.
The biggest cities in the world began in places with easy

'MPORTANCE access to water. People living downriver often had health

OF CLEAN problems, because people upstream wetre polluting the water
i . borne diseases such as cholerd still cause
w ATER with waste. Water

the death of millions of people each year in places that do not

At the end of this lesson have effective ways to get rid of wastes.

1 wiil be able to:

- explain how evidence from © Sanitation programs keep water safe

a scientific discovery has
changed understanding and clean

and contributed to solving
a real world problem, sanitation is about keeping the environment — especiatly water -

e.g. hygiene, sewage clean and free of disease. As well as removing and treating wastes
treatment or biotechnology. such as sewage, it includes making sure water is safe for people to
drink. Without good sanitation, people can be exposed to waterborne
diseases, viruses, bacteria and parasites such as intestinal worms.

Good sanitation programs educate people about the importance
of hygiene. Do you wash your hands after using the bathrocom? Do

you have regular showers or baths? Do you help your family by doing

the dishes and wiping surfaces? All of these questions promote good
hygiene, keeping people healthy and preventing the spread of disease,

In the 19th century, English doctor John Snow identified that the
disease cholera came from contaminated water. Previously, it was
thought that the disease was due to ‘bad air’. His research led to
important findings in germ theory, disease transmission and sanitation,
and improve heaith around the world.

What does sanitation involve?

Figure 16.3
Washing your

LITERACY LINK &

Create a poster that gives tips on hands maintains
good hygiene for primary-aged health and
students. Ensure your poster is hygiene, not just

easy to understand. for yourself but
for everyone and

everything you

NUMERACY LINK @ contact,

A chemist tests 11 saumples of @ 0 @
bottied water for contaminants -

and records the following O Q
percentages: O |

0,0,0,0,1,1,2,2,3,4, 4,1

Remove the outlier from this
data set, then calculate its
mean, median and mode.
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O Sewage is treated before it is released

. " INVESTIGATION 16.2
to the environment Treating muddy

water

Can you imagine life without o toilet? In the 19th century, many people
would throw their waste straight out of the window onto the street,
or directly into waterways. Aside from smelling really bad, this is
dangerous! Wastes such as urine and faeces can contdin viruses,
bacteria and parasites. These cause serious diarrhoea, particularly
in children, This leads to millions of deaths each year in developing
countries where sanitation is poor,

Inthe late 19th century, British chemist Edward Frankland did some
experiments to treat sewage with chemicals. He wanted to make the
sewage safe to reledse into the environment. He found that by treating

the sewage and then letting it sit for a while, he was able to make it safe
to release.

Frankland's discoveries led to the development of large sewage
treatment plants, which are used throughout Australia. The sewage
is treated in @ number of steps, starting with removing objects such
as nappies, plastics and cotton buds. Air is pumped in to encourage
bacteria to start doing the hard work of breaking everything down.

Figure 16.4 Sewage treatment plants, like this one near Sydney,
treat wastewater so that it can be used for non-drinking
purposes such as flushing toilets and watering gardens,

SKILLS CHECK

® I can explain how the
understanding of sanitation
has improved ways of waste
management such as
sewage treatment.
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'6 3 Organ transplantation allows organs, such as the heart,
® kidneys and skin, to be given to someone who needs an organ

ORGAN because theirs is no longer working.

The biggest medical challenge in organ donation is an

TRANSPI-ANT organ being rejected after someone receives it. Developments
TECHNOLOGY in technology mean that donations are now more successful.

Atthe end of this lesson @ Technology has improved organ

i will be able to:

. describe, using examples, transplant medicine

how developments in

technology have contributed
to finding solutions to a and again over hundreds of years, but not very successfully. As doctors

contemporary issue, e.g. and scientists learnt more about the body, organ transplants became
organ transplantation.

Transplanting organs from one person to ancther has been tried again

more successful.

One problem for organ transplants is keeping the organs fresh and
healthy after being removed from the donor. Currently, organs are kept
in cold storage during transfer, but this can damage them. In recent
medical technology, scientists have made a system that copies the
conditions inside the human body, keeping organs fresh and capable
of ‘surviving’ as they're moved from the donor to the recipient.

How has technology led to more successful
organ transplantation?

LITERACY LINK &)

befend or criticise this statement:
‘Embryonic stem cells should

not be used to create organs for
organ transpiantation”.

NUMERACY LINK &

The chance of Ruben’s body
accepting his new kidney is 84%.
what is the chance of his body
rejecting the transplant?

Figure 16,5 Instead of freezing organs, the TransMedics Organ
Care System copies the conditions within the human body,
keeping the organ alive.,
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© The human body tries to reject

transplanted organs

As with any surgery, things can 9o wrong during organ transplants.
The major cause of problems during transplants is actually the human
immune system. The human body is always on the lookout for things
that shouldn't be there - that's how our immune systems protect us.
Unfortunately, these things include cells from something that would
be helpful - in this case, a donor organ.

To avoid this, doctors try to find a very close match between donor
and recipient, and anti-rejection medication can be used. The
medication tries to stop the body from attacking the new donor organ.

Peter Medawar, a British scientist, worked out why a person’s body
rejects an organ. This led to the first anti-rejection medication, and
he received a Nobel Prize for his work in 1960.

Why does the body try to reject donor organs?

Stem cells may allow new organs
to be grown

Current research into the use of some types of cell is exciting for the
future of organ transplant. Stem cells are cells that can produce any
other type of cell. They exist in some places in an adult human body,
but some of the most powerful stem ceils come from embryos.

The benefits are huge - imagine if you could grow a new beating
heart out of your own stem cells! You wouldn't have to worry about
organ rejection either. The new heart would have the same DNA as you,
SO your body would identify the heart as yours.

There are ethical concerns, though. if embryonic stem cells are used,
the embryo is destroyed afterwards. Some People consider this to be
loss of life, because the embryo could have developed into a baby.
.ng could stem cell ﬁﬁi‘?ﬁ_‘f? z‘:.]r.:.qngg organ transplantation?

Figure 16.8 In the near future, it may
be possible to grow new organs in o
laboratory, ready to transplant without
probiems to patients,

SKILLS CHECK

® | con explain how

developments in technology
have led to improvements in
organ transplantotion.
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16.4

OPINIONS
ABOUT
ORGAN
TRANSPLANTS

At the end of this lesson
| wiil be able to:

+ giveexamples to show
that groups of peeplein
society may use or weight
criteria differently in
making decisions about the
application of a solution to
o contemporary issue, e.g.
organ transplantation,

LITERACY LINK &

Create a pamphlet aimed

at encouraging people to
consider organ donation.

include information about the
importance of organ daonation
and what is involved in becoming
a donor.

NUMERACY LINK &

22 487 people responded to a
recent survey on their opinions
on organ transplants.

Round 22 467 to the nearest
hundred.

260

Choosing to be an organ donor, or to receive a transplanted
organ, isn't always a straightforward decision. Different groups
in society have different beliefs and opinions about organ

transplantation.

There are more people waiting for transplants than there
are organs available, so animal organs are sometimes used.
Also, some people sell organs illegally.

@ Organ transplantation raises concerns

There is d huge gap between how many organs are available and how
many people need them. in NSW, only about 17 in every million people
donate an organ. This raises several ethical questions, How do we best
select who receives an organ? Should we use organs from children?

Some people - living donors — choose to donate an organ such as
a kidney while they are still alive. Some decide that their organs may
be donated to others after they die. For potential living donors, there

can be pressure to donate an organ, and this can cause stress and
relationship issues. The family of a person who has died may be too

distressed to agree to the organ donation planned by that person.

What are some of the issues with organ transplantation?

© Organ trafficking is a worldwide problem

When there is a need for organs, this is a chance for the illegal sale
of human organs. This is also known as organ trafficking or trade.

organ trafficking can affect disadvantaged people who may need
money for themselves and their families — they may sell an organ such
as a kidney and become sick or die. Cases of kidnapping and stealing

organs have been reported all around the world. The price for some
organs has been reported to be as high as $150 000, or even more.

Why does organ trafficking happen?

GOOD SCIENCE NSW STAGE 4

Figure 16.7 The illegal buying
and selling of human organs
is a major problem in some
parts of the world.
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© The use of animal organs is controversial

There are many more people needing organs than there are donors.
Some people support the use of animal organs, like those of pigs or
baboons, for transplants. This is a field of medical research called
xenotransplantation. The Greek prefix xeno means ‘foreign’ or ‘different”.

Using animal organs in transplantation has never been entirely
successful, because the human body rejects them. The use of animals
in science and medicine has always been controversial. Peopie
concerned about the humane treatment of animals may not agree
with animal organ transplants.

Why is the use of animal organs controversial?

Figure 16.8 Should people use
the organs of other animals to
improve or save human lives?

O Some cultures and religious groups have
concerns about organ transplants

Different cuitures and religious groups have different attitudes about
many things, including medicine. They may have different ways of
thinking about the value of organ transplantation,

In many religions there is no objection to organ donation and organ
transplantation. Some groups support it, seeing organ donation as an
act of generosity or compassion. For some there are morai or spiritual

concerns. For example, some people believe that the body of a person SKILLS CHECK
who has died must remain complete, in readiness for an afterlife. Others @ ! can describe how different
Ay aceept an organ donation if the organ no longer contains biood groups In society make

decisions about organ
transplantation.
How can culture or religion affect decisions about @ 1 can give examples of the

organ' tr.‘cu'lsplantation'?. concerns of at least two
groups of people in society.

from the donor.
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Biotechnology
Transmissible diseases dare passed from person to person. They can be extremely
dangerous, but modern medical science hus developed ways to combat them.

4 Vaccines
prevent people
from catching
diseases.

Antibiotics B
treat diseases
caused by bacteria.

¥ Waterborne disedases like choiera still cause dedaths ¥ Sewage is treated to reduce its environmental
in places that lack adeguate sanitation. impact. Bacteria break down the organic
waste in sewage water so that the water
can be recycled for non-drinking purposes.

Many different organs and tissues can he
transplanted, from hearts and eyes to bone
matrow and skin. Modern organ transplant
technology allows donor organs to be preserved

and kept healthy. Theillegal buying »

and selling of human
organs is a major
problem in some
parts of the world.
Ssome cultures
and religions have
concerns about
organ transplants,
while other people
may have ethical
concerns.
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Give a definition of biotechnology in your own words.
riny LEVEL 1

@ Complete the following sentence: sanitafion is not only ensuring that * 72? ﬁ’
human waste like urine and faeces is safely disposed of, but also. .. i\\? iﬁ? ﬁi\(

ﬁ Give some basic advice for avoiding transmissible diseases.

50xp

@ Match the terms below 1o their definitions.

-"!-'_fgh's_rh{ssibléi Cells that can produce other kinds of cells and keep dividing.
[ immune Practices that support health and stop the spread of disease. LEVEL 2
Capable of being passed from one person fo another. * % ﬁ

Stem cells: Resistant to a particular iliness or disease. i:? .]J’? i}

Hygiene Waste water and excrement. 100xp

o Explain why antibiotics will not help someone who has a cold. LEVEL 3
o Explain how the discovery of the vaccine has improved human life, * & %
0 Describe the difference befween a vaccine and antibiotics. i:( i}( ﬁ

150xp

Explain how waoste is freated and made safe in Australia,

0 The Spanish flu wiped out around 3-5 % of the world’s population;
suggest how this was possible.

Describe some of the historic problems with organ transplants
that are now being addressed or improved due to improvements LEVEL 4

in technology. * % %
@ Explain stem cell science, including what stem cells are and how w 57 v

scientfists hope to use them in the future.
200xp

@ Describe some implications or considerations of organ transfer under LEVEL 5
the following sub-headings:
a  ethical xk ok

b culturgl * * *

¢ legdl ' ' 300xp
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MIXTURES |

If you eat pasta at home then you've probably seen mixtures
in action. You may have filtered pasta from water or thickened
a sauce by evaporation. If you had a soft drink with your pasta,
you may have drank a mixture called a solution.

Mixtures can be separated. When we make foods, chemicals
and medicines, we use separation techniques such as

” distiliation and chromatography. We use separation to sort

recycling from waste, clean up oil spills, and we separate
the parts of blood and dyes to help solve crimes.

&

LEARNING LINKS

L L L L Ty T P

What do you already know about mixtures?

How many mixtures have you
used today? List as many as
you can.

Wet pour rubber (often used
in playgrounds) is a mixture
of rubber granules and
polyurethane resin. How else
can mixtures be used in
innovative ways?

GOOD SCIENCE NSW STAGE 4




CHAPTER 3: MIXTURES
.
P +

List three things you can see, three things you know and three
things you wondet about this image.

N

CRITICAL + CREATIVE THINKING

Avaseany T T Y YY)

support this statement:
Different uses: List some The alphabet: Think of ‘From 2022, every home
wildly different uses for filter a word about mixtures
paper. Think of as many as for every letter of the
you can.

THE BIGGEST!

The biggest rubbish dump in the world probably isn't where
you think itis — it's in the ocean. The Great Pacific Garbage
Patch floats somewhere between Hawaii and California and
is estimated to be at least three-quarters of the size of New
South Wales. That's huge!

The ocean currents pull in more plastic every day, but there
is some good news - a clean-up of the floating dump beganin
2018 using floating ‘ocean scrapers’. These scrapers are made
out of recycled plastics from the garbage patch itself.




Water is vital for life on Earth = without water you couldn't
survive. our bodies need water, and so do the piants that
we eat. We need water for daily activities such as cooking
and washing.

Water is a solvent that can dissolve other substances.
We use it to extract minerals from underground and o make
At the end of this jesson medicines. Water is known as the universal solvent because

j wilt be able to o _—
R —— it dissolves more substances than any other liquid.
of water as d solvent in E-
daily life, industries and o Wateris a solvent tn dﬂlly life (_':

the environment.

A solvent is any substance, usually a liquid, that can dissolve other T
e

substances.
Water is a solvent, and it can dissolve many other substances —

solids, liquids and gases. When these substances dissolve, they are

called solutes, Water acts as a solvent in daily life in many ways:

. human survival: Water is an essential solvent for humans. Biood
is mostly water, and it carries nutrients and oxygen throughout

our bodies.
. preparing meais: Water dissolves spices, flavours and other
ingredients as food cooks.
. washing away dirt: Water acts as a solvent
for soaps and detergents when cleaning
dishes, clothes and ourselves.

LiTeRacy LINK &

: ing i -
Write a short story obout. |N:1 gin ) _ o solvent?
o country that has very limited CME e e
access to water.

By *
(I

NUMERACY LINK @ -
. " Figure 3.1 Water is a solvent for
' ' - important minerals in our bodies.
when we do intense exercise, we
lose water and minerals dissolved
in out sweat.

A swimming pool full of water
is 10m long, 8mwide and 1.6m
deep. What is its volume?

Formule: V = Iwh
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© Water is a solvent in the environment

Many essential elements such as iron, zinc and calcium are needed.
by plants and animats. They exist as minerals in rocks and soil. water
can dissolve many of these minerals, so plants can absorb them from
groundwater. Animals eat the plants, receive these essential nutrients,
and are able to survive.

The water in rivers, lakes and oceans contains dissolved oxygen that
is vital to fish and other animals. Similarly, water contains the dissolved
carbon dioxide that marine plants need.

What substances can water dissolve?

© Water is a solvent in industry

industries such as mining use water as a solvent to extract different
minerals and elemeants. ‘

Uranium is an eferment found in rocks located deep underground. it is
used as a fuel in the reactors of nuclear power plants and in powering
nuclear submarines. In Australia, the major uranium mines use water
as a solvent to remove the uranium from the rocks. Instead of digging
up the rocks to remove the uranium, acids are dissolved into water that
is then pumped into the rocks that contain the uranium. This solution
dissolves the uranium, and the acidic water is then pumped back to
the surface where it is processed to remove the uranium,

How is water used as a solvent in industry?

Figure 3.2 Water is often the
solvent used when medicines
are manufactured,

SKILLS CHECK

@ 1 con describe what
o solvent is.

@ | con state how water
is used as a solvent in
daily life, industry and
the environment.
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3 2 What's in a soft drink? What is dissolved and what are the
@ ingredients that make these drinks so tasty?

it all starts with water, a solvent that can dissolve many
SOI‘UTE’ substances. The ingredients of the soft drink ~ sugar, flavours

SOLVENT, and carbon dioxide for fizz — are solutes. They are dissolved 8

SOLUTION in the mixture, which is a solution.

At the end of this lesson @ Solutes dissolve in other substances

1 will be able to:

. deseribe aqueous mixtures A solute is any substance that can dissolve in another
in terms of solute, solvent and substance (the solvent). Solutes can begin as any of the
solution, three main states of matter:

+ solid: For example, sugar, salt and instant coffee

are all solutes that can digsolve in water.

+ liquidt: For example, cordial can dissclve

in water to make a sweet drink.
+ gas: For example, carban dioxide can
dissolve in soft drinks, which makes them fizzy.

substances that dissolve are said to be soluble.

substances that do not dissolve are called insoluble.
A substance that is inscluble in a solvent such as water
might be soluble in a different solvent such as an acid.

tht is a solute?

© Solvents dissolve solutes

A solvent is any substance, usually a liquid, that can
dissolve another substance (the solute).

Water is @ liquid that can dissolve cordial (another %
liquid), sugar (a solid), and fizzy carbon dicxide (o gas) X
in soft drinks. b

What (_:@255 a solvgnt do?

LITERACY LINK & 7 2

Figure 3.3 A solutionis a solute Sugar begins

Write a hypothesis for an ; : :
dis . . - =
issolved in a solvent to dissolve in e

investigation that explores
what happens if a ot of sugar water to form g
is dissolved in water compared solute /) a solution E: 2
to water with only a small _—* s e 3
quantity of sugar. include the

key terms dilute, concentration, ‘ - : -
solvent, solute.

tY

(e.g. sugar)

Solvent/ —— ¢ ! g
NUMERACY LINK @ e
When mixing cordial, Habib uses
one part cordial to five parts
water, Express this as a ratio.
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© Solutions are solutes in solvent

A solution is a mixture made up one or more solutes dissolved in INVESTIGATION 3.2
a solvent. A cup of coffee, for example, is a solution made up of: The Tyndall effect
- solutes — powdered coffee and perhaps sugar
+ ¢ solvent — water,

Any solution that has water as a solvent is called an aqueous solution.

What is a solution made up of?

O Solutions, suspensions and colloids

Not afl solutions are the same. Different solutes make different solutions.
Also, the amount of solute affects the solution:
« concentrated solution: a solution with a lot of solute. Putting
20 tablespoons of cordial in one glass of water gives you a
concentrated (and unpleasantly sweet) solution.
« dilute solution: a solution with a very small amount of solute.
Putting a quarter of a teaspoon of cordial in a large glass of
water makes a dilute (and not sweet encugh} solution.

Suspensions and colioids contain particies that behave differently

to those in solutions:

+ suspension: a mixture with large, insoluble particles that are spread
out evenly at first and eventually settie to the bottom. A snow globe,
with a mixture of plastic ‘'snow’ particies and water, is a suspension.

« colfoid: a mixture with tiny particles spread out evenly that never settle
to the bottom. Milk is a colloid because it contains tiny droplets of fat
in water,

How do particles in a suspension

Figure 3.4 The liquid
in asnow globe is

G suspension of
plastic particles in
warter.

SKILLS CHECK

@ | con explain and give
an example of a:

® solute

® solvent

® solution.




SHEMICAL WORLD

3.3

FILTERING
AND
DECANTING

At the end of this lesson
| wili be able to:

. relate a range of techniques
used to separate the
components of some
cormmeon mixtures to the
physical principles involved
in fiitration and decantation.

o
4 ;&t;fs«,a.

LITERACY LINK &

Draw and label a diagram
showing how to sepcrate the
parts of a mixture using filtration.

NUMERACY LINK &

An identical mixture of chatk and
water was separated by three
students. Student A ended up
with & grams of chalk, Student

B ended up with 5.5 grams of
chalk and Student C ended up
with 4.2 grams of chalk. What is
the average result?

40
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Imagine you are stranded in the bush, and the only source of
water is o muddy puddie. You scoop some water out with a
container, and you notice how dirty it is. After a while, the mud
sinks to the bottom of the mixture. You place a cloth over
another container and, without disturbing the mud, carefully
pour the liquid part of the mixture into the second container.

You've used decanting and filtering to separate the water
and mud. You survive!

Mixtures can be physically separated

In science, a mixture is two or more substances mixed together that

can be physically separated. Mixtures are all around us — conctete,

ait, mayonnaise, muddy water and sea water are all mixtures.
Some things are not mixtures. Oxygen, pure water and gold

are not mixtures — they are pure substances.

Mixtures can contain:
. soluble substances, which will dissolve, such as salt
« insoluble substances, which won't dissolve, such as sand.

Some substances will partly dissolve, meaning that some but
not all will dissolve into the solvent.

Scientists use information about solubility to help decide which
technique to use to separate a mixture.

What is a the difference | between a soluble

and msoluble substance‘?

Figure 3.5 Salt dissolves in water but
sand does not. They dre both mixtures.

Mixture of sand
and water

Salt water solution




CHAPTER 3: MIXTURES _

© Filiration separates liquids from solids

Filtration Is used to separate insoluble substances from liquids. The filter
acts like a sieve, using small holes to trap larger particles.

Figure 3.6 shows how filter paper can separate a chalk and water
mixture. The solid chalk particles get trapped in the filter paper
and the liquid water passes through the filter paper. The chalk left
in the filter paper is called the residue and the liquid that passes
through the filter paper is called the filtrate.

How does filtration separate solids and liguids?

Figure 3.6 A filter can be i)
used to separate chalk
partictes from water.

Funnel — %A S/ N Chalk

A particles

Filt
itter AN in water

paper _ “\
. Residue (chalk)

".
¥

Filtrate (water)

© Decanting separates sediments from liquids

Decanting can also be used to separate insoluble solids from liquids.
After an insoluble solid in a mixture setties to the bottom of a container,
the liquid can be poured out carefully, leaving the solid behind.

Think back to the ‘lost in the bush’' scenario at the start of this section.
The solid mud settled to the bottom of the container as a sediment.
When the water was poured out from the top, the mud was left behind.

_?__:{gm_qloes decar_t_tjf_r}_g S?Efﬁfjﬁ?e solids and liquids?

3
v @

INVESTIGATION 3.3
Purifying muddy
water

SKILLS CHECK

@ | can describe what filtration
and decanting are.

@ cansuggest waysto
separgte mixtures using
filtration and decanting.
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3 4 Many less economically developed countries do not have easy
® access to clean water, and the people there can get sick or die

w ATER frorm diseases carried in water. These countries do not have
good systems o manage their waste, creating serious health

F“.TRAT'ON and environmenta! hazards in waterways and onland. |

AND WASTE
MANAGEMENT

Australia has effective ways to purify water and manage
wastes. This is better for our heaith and the environment.

© Purification makes water safe fo drink

At the end of this lesson

will be able to: . - " , . B%
bwi b Before water is safe to drink, it must be purified. This process kills &

+ investigate the application bacteria and removes substances that are harmful. B |
of a physical separation ) ) . ' o &
technigue used in everyday in Australia, there are six main steps in water purification: ?
situations or industrial 1 screening: Water passes through rnesh screens to remove objects é
processes, for example, water such as twigs and leaves 3

i:l]tgtr;r:%lc:d softing waste 2 flocculation: A chemical called alum is added to the cloudy water
to make the smali floating particles clump together. These clumps

are called floc.

3 sedimentation: The floc is heavy and settles to the bottom of the tank
to form a sediment. This sediment is collected as sludge.

4 filtration: The water flows through tightly packed beds of different
sized pebbles, sand and crushed coal to trap and remove the fioc.

5 chemical treatment: Chemicals are added to the water. Fluoride is
added to help prevent tooth decay. Chlorine is added to the water
to kili harmful organisms such as bacteria. A chemicat is added
to reduce the acidity of the water.

6 aeration: Oxygen is added to the water to improve the smell

and colour.

LITERACY LINK &

Some people oppose the
addition of fluoride Into the

water system. Write o short letter . . . .
that could be published ina What steps are involved in water purification?

newspaper, giving your opinion.

When the water is safe to drink, it's distributed through pipes to homes,
schools, hospitals, businesses and countless other locations.

NUMERACY LINK &

A waste management plant
combines  litres of water with

3 litres of chemicals. Add the
fractions to find the total volume

of liquid.

Figure 3.7 A water
treatment plant has
many different section
for the different stage
such as chemical

treatment and aerd
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© Sewage is processed to reduce harm

to the environment

Sewage is semi-liquid human waste. When you flush the toilet, the
sewage goes into a sewerage system and is trected before it eventually
goes into the ocean.

Some countries do not have proper sewerage systems. Untreated
sewage is not good for human health and the natural environment,
so In more economically developed countries like Australia itis

processed before release.

figure 3.8 In some less economically
developed countries, human waste goes
into open sewers and is not treated.

In Australiq, there are six main steps in sewage treatment:

1 sewerage: A network of pipes moves sewage from homes and
businesses to sewage treatment plants.

2 screening: Screens at the plant act as a sieve and catch large objects,
which can be physically removed.

3 ageration: Air is pumped into tanks that hold the sewage. This feeds
bacteria, which break down the sewage.

4 settling: Other chemicals are added that cause the bacteria and
solids to settle to the bottom of the tank as thick sludge. This sludge
is removed and is used in soil and fertiliser products. :

S filtration: The sewage passes through a filter made from pebbles.
This traps more solids, which are removed.

8 disinfection: Special ultravioiet light or chlorine is used to kill harmful
bacteria in the sewage before it is released into the ocean.

SKILLS CHECK

@ | can describe how water
is purified.

@ 1 can describe how sewage
is treated.




*HEMICAL WORLD

3 s Australia is a country that experiences frequent droughts
®

EVAPORATION,
DISTILLATION

.

and water shortages. The country is surrounded by oceans; E '

howevet, salt water cannot be used by living things. One way

to use this resource is to separate the salt from the water.
Desalination is a process that uses separation techniques

CRYSTALUSA'"QN such as evaporation, distillation and crystaliisation to purify :
salt water. =
At the end of this lesson i’
1 will be able to: s . 5! |
. © Solids can be evaporated and crystallised
. relate a range of techniques . . i
used to separate the out of hC]UldS =
components of some e ]
common mixtures to the To separate a solid such as salt ﬁg '
Ph‘/Sicm principl?s |n\f0}\:ed from water, without keeping the 28
in each process, !nch..ldln.g liciuid. we can heat the mixture Figure 3.9 In the laboratory, a
evaporation, crystallisation quic solution of salt water can be heated
and distitlation. until the water boils and leaves until the water evaporates and the
the mixture as a gas. This method solid salt begins to crystallise.
is called evaporation.
Crystallisation - the formation Watet ————¢
of crystals of the substance that evaporates
was dissolved in the liquid - will start  from salt
to happen when most of the liquid wate_r
solution

has evaporated. smaller crystals

form if the liquid evaporates quickly, Sait
and larger crystals form if it crystals
evaporates slowly.

LITERACY LINK &

Identify three words from this
section that you are unfamiliar
with. Write definitions for each.

Figure 3.10 Salt evaporation ponds are
shallow artificial 'ponds’ designed to
extract salt from sea water. Natural salt
ponds are geological formations that
oceur naturally when water evaporates ’
and leaves behind a salt flat.

NuMerAcCY LINK &

In a laboratory distillation
process, 45 g saitis separated
per 100 ml of water. If you begin
the investigation with 500 ml

of water, how much salt do you
predict you wili have at the end?

GOOD SCIENCE NSW STAGE 4




CHAPTER 3: mi;*ruiiss

INVESTIGATION 3.5A
. g . * B ti
© Distillation can be used to purify water soltion
INVESTIGATION 3.58
\ Growing crystals

. . |
the salt water is heated in a glass flask. The water evaporates [/ : INVESTIGATION 3.5C

and the gas is captured. It is then cooled in d tube called / . Distillation (Teacher
a condenser, which has cool water flowing around it. / A demonstration)
This changes the gas to a liquid. This change is calied d A

condensation. The condensed liquid is collected in ; %

a different beaker, while the salt crystais remain in

Distillation can be used to separate pure water from salt, First, .

the flask. \\
Distillation can also be used to separate two liquids, h

such as water and alcohol. The physical property -' A

that allows these substances to be separated is

boiling point {(which is different for every substance).

What is distillation?

Figure 3.11 In alaboratory
distillation set-up, a Bunsen
burner heats a mixture and
evaporates the liquid. This
gas changes to a liquid in the

condenser.
Thermometer
Solution
water
ouﬂet
Condenser

/ / Cooling water
- Condensed liquid
\‘::\ /I (this is calied

\\ the 'distiliate')

SKILLS CHECK

Water inlet @ ! con describe the difference
between evaporation,
crystallisation and
distillation.
| can give examples of
situgtions in which ecich

Flask technigue could be used
to separate substances.

Bunsen burner
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. CHEMICAL WORLD

3.6

SEPARATING
EVERYDAY
MIXTURES

At the end of this lesson

Many everyday mixtures need to be separated before we use
them.

Oils need to be extracted from flowers, fruits and leaves
before perfumes can be made. Blood can be separated into
its different components of red blood cells, platelets, plasma
and white blood cells. These can be used to treat people with
certain medical conditions and to save lives in emergency
situations.

1will be able to: ‘f'f
© Oils can be extracted from plants 2

The leaves or flowers of plants such as eucalypt and lavender contain
sweet-smelling oiis. These oils can be extracted, using distillation, to

. investigate the application
of a physical separation
technique used in everyday
situations or industrial
processes, for example,
extracting pigments or oils

make perfumes.
When steam from boiling water is mixed with leaves or petalsina
flask, the oils are released as a gas. The mixture of oil and water vapour
is then channeled into a condenser and cooled, changing it into a
liquid. it is then separated using @ separating column, leaving the pure
essential oil and a floral or herbat water.

from plants, and separating
blood products.

Figure 332 pPerfumeis producedona
large scale, and the oils of different
plants are separated using distiliation.

LITERACY LINK @

Explain the word centrifuge
in ¢ very simple way that o
younger person would be
able to understand.

NUMERACY LINK &

i a centrifuge extracts  of the
material from % of a litre of liquid,

calculate x5 =

GOOD SCIENCE NSW STAGE 4
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-

Figure 3.13 Blood is separated into
components using a centrifuge.

- © Many useful components can

be separated from blood

Blood is a mixture that maintains life. It contains substances such as
red blood cells {which carry oxygen), white blood cells (which fight
infections), platelets (which help blood to clot) and plasma {which
carries nutrients).

The components of blood can be separated using a centrifuge.
When this machine spins quickly, the blood components separate into
different layers based on density. The heavier particles such as red
blood cells settle to the bottom, followed by platelets and white blood
cells. The lightest particies, such as plasma, remain on the top. These
individual components can be given to patients who have lost blood
or who have certain blood diseases.

What is a centrifuge used for?

SKILLS CHECK

@ 1 candescribe how oil can
be separated from plants.

@ | can describe how biood
is separated into its
components.
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Different mixtures can be separated to find out more about
their components or to use their components for different
purposes. Forensic scientists sometimes use a process called
chromatography to separate colours in inks and dyes to
compdre samples.

Sometimes mixtures do not mix well together and so a
separating funnel can be used to separate the components.
At the end of this lesson

willbe able to: @ Paper chromatography separates colours
« relate o range of techniques

used to separate the in mixtures

components of some ) .
common mixtures, including Many inks and dyes are made of a mixture of different colours. Paper

chromatography, to the chromatography is o separating technique that uses a solvent, such
physical principles involved in

as water, to separate the different colours.
each process.

A spot of ink or dye is placed on a strip of paper thatis touching a
solvent, such s water or methylated spirits, As the solvent travelis up
the paper, it will dissolve the ink or dye. The more soluble the colour in
the solvent, the further it is carried up the paper.

Inks or dyes that are not very soluble don't travel very far on the strip
of paper. Dyes that are very soluble in water will trave! further.

The result is that the ink or dye mixture separates into its pure
components, each of which will have a different colour.

How can colours in inks or dyes be separated?

LITERACY LINK

Write a step-by-step method for

Figure 3.14 Paper chromatography

an experiment that separates ;.:-.Skezf dst:[: o;tpaper to separate an Cotlour
the colours in textas using Y8 Spot. ‘ sepdardation
chromatography. of ink or dye

Wood or plastic

NUMERACY LINK &

A separating funnel contains

150 m of liquid. Convert 150 mL Beaker
to litres.

Formula: Tl = 0.001L Paper

Spot of ink

or dye

Water

¥:) GOOD SCIENCE NSW STAGE 4




CHAPTER 3: MIXTURES

o

INVESTIGATION 3,7A
Separating cotours

© A separating funnel can be used to separate using paper
. . . chromatography
liquids that don’t mix IKVESTIGATION
Many liquids will mix together easily, but some will not. Oil and water do :;:: ﬁﬁﬁ;ﬁfg}g
not easily mix - instead, the oil floats on top of the water. It's possible to liquids (Teacher
demonstration)

shake them and get them to mix, but they soon separate.
Liquids that will not mix together are immiscible. When two or more
immiscibie liquids are different densities, the liquids can be separated

using a separating funnel.

What cana sepqr_ating

Figure 315 Two
immiscible liquids

can be putinto a
separating funnel

and left to settle into }_
layers. When the tap

is opened, the liquid
at the bottom runs Waier
into the flask.
Separating
funnel

... Figure 36 Forensic
7*\ sclentists can use

chromategraphy to

rnatch pen and ink SKILLS CHECK
samples, or to compare

dyes in fibre samples. . @ | con explain how paper

chromatography works.

@® | con give some examples
of things thaot can
be separated using
chromatography.

[ can desctibe how o
separating funnel can
be used.




CHEMICAL WORLD

3 8 Oil is one of the most important materials used today. When
® refined, it fuels the engines of vehicles, powers factories to

CLEAN|NG produce electricity and is an ingredient in the manufacture
of plastics. However, its extraction, transport and use have

UP 0“. an impact on the environment.

SP"_LS The accidental release of crude oil into the environment is
called an oil spill. Oil spills in the ocean can have a significant

At the end of this lesson impact on ecosystems. Understanding the properties of oil
will be able to: and how it mixes with water and other chemicals has allowed
* investigate the application scientists to work out methods to clean up oil spills.

of o physical separation

technique used in everyday

situations or industrial © Oil spilis can be caused by different

processes, for example,

cleaning up oil spills. incidents

Oil spills into the marine environment can be caused by different events.
Crude oil is extracted by drilling it from reservoirs underground. Often
this is done from oil rigs in the oceans. if an accident happens during the

drilling or pumping process, crude oil can be released into the ocean.
Ships use oil as fuel. If a ship breaks down, runs aground, collides with

another ship or their tanks are damaged, the oil can leak into the water.
0il is transported by massive ships called oil tankers. If these ships are

damaged, the oil that they are carrying can spili into the environment.

How do oil spills happen?

© Oil spills can damage the environment
When oll is spilled into the ocean it forms a thin layer on the surface
known as an oil slick. Over time, the oil slick will spread out to cover a
large area. if it comes into contact with the shore line, the oil will stick to

LITERACY LINK &

Write o ‘how to’ information sheet

fo help communities clean up o
after an oil spitl. Include images and mix in with the sediments.

and information that are easy to The oil on the surface of the ocean stops oxygen and carbon dioxide
understand. gas from dissolving into the water from the atmosphere. If the levels
decrease enough, this can kill marine plants and animals.

NUMERACY LINK &

An oil spill covers a rectangular
region 20 m long and 12m wide.
What is the area of this region?

Formula; A = fw

Figure 3.7 Birds caughtin oil
spills can lose their ability to fly,
swim and float, and they can be
poisoned by the oil when they try
to clean themselves.
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© Oil spills can be contained and filtered

Oil slicks float on top of water because oil is less dense, and immiscible
with water. There are several different ways that oil slicks can be cleaned
up by taking advantage of these properties.

Floating boomns are used to contain off slicks. Devices cailed skimmers
are then used to scoop or suck oil from the surface of the water within
the enclosed areas. This oil can then be processed in a factory to
remove any sea water that was also collected.

Sorbent booms are a special type of boom that work in a similar way
to a disposable nappy, but they only absorb oil. The booms can then be
removed and disposed of.

If oi! hits the shore line it can be difficult to clean up. One way to
clean oil from the shore line is to wash the oil back into the water so
that it can be easily skimmed off the top. Another way is to remove
the contaminated sediment. This is either disposed of in landfill or
processed in factories to separate the oil from the sediment.

How are oil spllls contai ed up?

Figure 3.18 Floating
booms ure used to
contain oil spills on the
surface of water. The oil : o ERS
can then be skimmed i D?@l@fﬁit* NS
from the surface. ¢ ?@Cﬂ,‘?t@b}t i 1°J -

@Q&@,‘@Lmﬂ’\/[mﬂnabu ‘
ﬁnn}érod?(umlin@t-m’frﬁo]ttq )«o]l
' ﬁ:illﬁ

B Ic?iijtitln}\v'l“\fr!mon ) CHEMES
el Gl ER ARG R fne Y
) TP ATREH B, U KT A Y i
- loxsting Glsls i wstitaesi

‘ﬁ TSN D”i(‘j‘@no‘ﬁliﬂolili'm ARATONH
-luLF-JIOf-ram/\JHqﬁlim" Nt
ﬁﬂﬂi O(Ptc"l(q Rl e F BN OO IR

(EAE TG A EHE R A YA ot i
T R T e (IO W H LE BRI ERS LI LR T
T LSO CRE b IR A O T TC R LR R L
NG H B

SKILLS CHECK

@ | can explain how separation
technigques can be used o
clean up oii spills.
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ZEMICAL WORLD

3.9

SEPARATIONS
IN INDUSTRY

Af the end of this lesson
i will be able to:

. research how people in
different occupations use
understanding and skills
from across the disciplines
of science in carrying out

separation techniques.

LITERACY LINK &

Credte a mind map

that demonstrates your
understanding of these terms:
froth flotation, magnetic
flotation, ore, oil, fractional
distillation.

NUMERACY LINK &

A magnetic separator recovers
75% of the iron from ore.

if 1000 kg of ore goes through
the maching, how much iron
does it recover?

GOOD SCIENCE NSW STAGE 4

We obtain many useful resources from Earth, such as metals
and oil. Once raw materials have been extracted, they must
be processed to separate the useful material from the waste.

© Froth flotation uses water

to separate metals

Copper is used for electrical witing and plumbing pipes. Itis rarely found
in its pure form, instead it is found as a mineral ore called malachite.
Before copper can be purified, it must be separated from the other rocks
and material in the ore. This is done using froth flotation.

The mixture of unwanted material and copper is dug out of the ground
in solid lumps. These are crushed into afine powder, and mixed with
water and some detergent-like chemicals. Air is blown into the bottom
of the container, and the malachite is carried to the surface by the air
bubbles as it sticks to the chemicals. The waste sinks to the bottom of
the tank, unable to stick to the chemicals.

The malachite froth containing the copper is skimmed off the surface.

it's then further treated to extract pure copper.

How does froth flotation s

Figure 3.19 Froth flotation separates
copper minerals from waste rock.
Coppet minerals are attracted

to detergent-like chemicals and
skimmed off for further processing.
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CHAPTER 3: MIXTURES
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© Magnets are used to .
process iron ore . INVESTIGATION 3.9

Froth flotation
iron is another vital metat - it’s one of the main components used to '

make steel. It is magnetic and this property can be used to separate
minerals that contdin iron from waste rock.

Rock containing iron minerals is crushed into a fine powder then
dropped onto a conveyor belt. At the end of the conveyor belt, a
magnetic roller attracts the pieces containing iron. As the waste
rock reaches the roller, the non-magnetic pieces drop off the belt
immediately. The pigces containing the iron are carried further around
the belt and collected for processing.

How are magnets used to separate iron minerals from rock?
Figure 3.20 Magnetic

separation can be used to
process metais such as iron.

Ore powder

Conveyor belt

Roller

Roller with
magnet

et
(€ SepussiEE

Impurities
{not magnetic)

Magnetic ore

- © Crude oil is processed using
fractional distillation

Crude oil is a mixture of chemicais such as petrol, oil, kerosene and
diesel. Each of these chemicals is useful, so a process called fractional
distillation is used to separate them from the crude oil.

The crude oil is placed in a piece of equipment called a fractionating
column and then heated. As each liguid evaporates, it rises up the
column. As it rises, it cools, and when it cools to below its boiling point SKILLS CHECK
it becomes a liquid and leaves the column through a tube. Each liquid @ [ can describe separation

rises to a different height in the column, depending on its boiling point. techniques are used in the
mining industry.
How is crude oil separated into different liquids? @ 1 consuggest other
industrios where
knowledge of separation
techniques is important.
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CHAPTER SUMMARY

-, ~ %Solute solution
. solute othatis g {e.g. sugar} — b) & mixture made up of a solvent

dissolved by a solvent and a dissolved solute
. Solvenf

s(eg water) = i e ~  solution

Q

.~ solvent
o substance that
dissolves o solute

" water Is a solvent that 5 TO SEPARA

can dissolve other substances.

This raakes it vital in everything Filtering solid from liquid
from digesting food in your
stomach to mining sulphur
from underground rocks. pistillation Liquids with different boiling points

becanting solid sediment from liquid

Evaporation and Solid from a liquid solution, without keeping
crystallisation the liquid

Mixture
two or more substances Paper chromatography Colours
mixed together !
thatcan be ;
physicaily
separated

Physical separation is usetul
in the ‘real world".

cleaning up oil spills P

Colloid P

a mixture with tiny
particles spread out
evenly that never settle
to the bottom. Milk

is a colleid because

it contains tiny fat
droplets in water.

-« Suspension
a mixture with large,
insoluble particles
that are initially
spread out eveniy
and eventually settle
{o the bottom




* FINAL CHALLENGE *

CHAPTER 3: MIXTURES

o Define the following terms: solufe, solvent and solution.

e Briefly summarise how water acts as a solvent in everyday life, in the environment

and in industry.

9 Explain why decanting can assist filtration fo uliimaiely get cleaner water.

LEVEL

) EGA

W W

50xp

The following fable lists separating technigues and different types of mixjures. Draw an arrow
between the separating technique and the mixiure that would allow ifs separafion.

Filtration
 Decanting
Evaporation|
Distillation

Centrifugaiion

Magnetic separation
Separating flask

o Select one of the separation techniques above and write a step-by-step methaod

for its use.

fron filings mixed with sand.

Salty water from which you want to extract pure water.

A mixiure of fruit pulps floating in water.

Olf and water.

A solution containing dissolved salt, from which salt

needs to be kept.

Muddy water containing some sand.

A solution confaining sand and water.

LEVEL 2
* % 77
T W

100xp

o Identify two ways in which water purification and waste treahment are similar,

and iwo ways in which they are different.

o Compare and contrast disfiflation and evaporation separafing techniques.

e A snow globe is a suspension but a drink of cordial is a solution. Explain why.

LEVEL 3

* % K
W W

150xp

0 Write @ numbered method detailing the steps 1o extract oil from plants.

@ The components of blood are separated using a centrifuge. Suggest what physical
properties of blood make this possible.

LEVEL 4
* K *
) QAGAS

200xp

u froth flotation
h ragnetic separation
¢ fractional distiflation.

@ﬁ identify an occupation that would utilise the following processes:

LEVEL 5

x* Kk
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300xp




TERM 1 <20
ELEMENTS OF ART &
PRINCIPLES OF
DESIGN

LINE/COLOUR/VALUE/SHAPE/FORM/SIZE/TEXTURE/SPACE

These are the foundations (basics) of art & design that are
considered when creating a piece of work.

WELCOME!!!

Please write your
details here...

FULL NAME:

TEACHER

NAME:

EMAIL:




ELEMENTS OF ART

LINE

A line is an identifiable path created by a
point moving in space. It is one-dimensional
and can vary in width, dircction, and length,

SHAPE

Shape and form define objeets in space,
Shapes have two dimensians, height and
width,and are usualtly defined by lines,

VALUE

Value describes the brightness or darkness
of color. a gradient is a series of values
from datkest 1o lightesi.

FORM

Shape and form definc ohjccls in space.
Forms exist in three dimensions, with
height, width, and depih.

SPACE

TEXTURE

ipace in a work of art refers to a feeling of
depth or three dimeasions. It can also refer to-
the antist's use of the area within the picture.

The surface quality of an object that we sense
through touch: hard, soft, rough, smooik,
hairy, leathery, sharp, ete.

COLOR

Reflecred. light, Organized on a color wheel
with 3 pritmary colors, 3 secondary ¢olors
and 6 intermediate colors,

LINE

A line is when two points
are joined together




MOVEMENT,

CROSSHATCH, DESIGN, DIAGONAL,
HORIZONTAL, HUE, LINE,
POSITIVE SPACE, PRIMARY COLOURS,

FORM,
ROUGH, SECONDARY COLOURS, SHADE

PATTERN,

, BUMPY, COLOUR, CONTRAST,
FLUFFY,

EMPHASIS,
NEGATIVE SPACE NEUTRAL,

ART, BALANCE
ELEMENTS,
RHYTHM,

SPACE,

SMOOTH,

SHAPE,
, TEXTURE, THREE DIMENTIONAL, TINT, TWO

DIMENTIONAL, UNITY VALUE, VERTICAL, VISUAL

SPECTRUM, SPIRAL, TERTIARY COLOURS
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LINE

“A [ ine is a Dot that went for a walk” Paul Klee

Aline....

. Is the path of a moving point: horizontal, vertical, diagonal, contour, or a combination of these.
. is the mark left by a tool: brush, pencil, pen, etc.

» Defines the position and direction of a design, image or form.

. They may be curved, straight, thick, thin, smooth, long, short and so forth.

. Lines are used to create shape, pattern, texture, space, movement and optical illusion in design.

. The use of lines allows artist to demonstrate delicacy or force (see below).

. Curves may take us slowly uphill, or turn sharply twisting our mind as they turn.

. A line can express various moods and feelings.

Look around your class. Look at the edge of objects ... you are looking at lines!

04
AN

Stripe Song, by I. Seeley. 1981.

A}
D)

Qutline: Outlines show the edges of the shapes and forms being drawn.

Contour Line: Contour lines not only show the edges of the shapes being drawn;

they also go onto the surface of the object to help describe the 3-dimensional qualities of
the form.



Gesture Lines: They indicate action and physical movement. They are done quickly in
the form of a rough sketch as the model moves. Therefore they lack detail.

Line drawings of an apple.
See how the lines show the shape and three dimensionality of the apple,

Where the light is coming from depending on the amount of lines in certain sections; the more lines,
the darker it looks and visa versa... showing shadows and contours.



Cross Contour lines of a hand.

Three dimensional drawings using line

Activities

dimensionality, contours and shadows.

1. In your VAPD, draw an object (any object found in class) using line to show three
The above examples should help you with this activity.

The answer has already been given to you...

2. What is Line in Visual Aris? Hint...

multiple times & Write the answer in your VAPD.




The Colour Wheel is very helpful in art for many reasons.

o

It shows the difference between Primary (pure), Secondary (two mixed
together) & Tertiary colours (three or more mixed together).

It discusses the difference between warm (i.e. Red) and cool (i.e. Blue)
colours.

It shows the colours that are similar (analogous) and others that are
complete opposites (complimentary) i.e. Green vs Red or Yellow vs
Purple etc.

It helps you to decide what colours to mix together to get your preferred
colour.

It also describes what happens when you add, black, grey or white to
these colours.

Three colour sheets are attached on the next few pages.

1.
2.

3.

The first is a full sheet of what was discussed above

The second is a sample colour mixing explanation. This wheel is
available in class as well.

The third sheet has some colour definitions that you should memorise.



The Colour Wheel

Primary Colours (1)

RED . Primary colours can
not be mixed from
R the other colours, but
YELLOW - : they can be mixed to
e make all the other

colours in the
BLUE colour wheel.

Secondary Colours (2)
@ + = ( )ORANGE
.+ @ = @ GREEN

Q+@=0rrre

Secondary colours can be made by mixing
two primary cofours. They lie half way
between primary colours on the colour wheel,

Complementary Colours
Complementary colours lie opposite each other
on the colour wheel. For example:

M Green is the complementary of RED

' Purple is the complementary of YELLOW
= i Orange is the complementary of BLUE

A colour often appears brighter when placed
ad]acent to its complementary, Notice how
the inner squares appear more vivid in ‘the

; : column on the [eft.

Notice also that if a colour is WARM, its complementary colour
will be COOL.. Conversely, if a colour is COOL, then its
complementary colour will be WARM.

Warm / Cool
Colours

When painting, colours |
are often thought of as
being warm or cool.
The diagram left shows
which region on the
colour wheel is
considered warm and
which region is
considered cool.

Tertiary Colours

Colours made by mixing a primary colour with its complementary . + Q . RED-BROWN

colaur are called tertiary colours. Tertiary colours are neutral e .
colours such as browns and greys. In fact, almost any shade of T + . S YELLOW-BROWN 3
brown can be created by mixing a primary colour with’ its ’ !

complementary colour. Using varying amounts of each colour wiil N i
a4 S ey g am @+ =@ GREY-BROWN | .

produce different shades of brown.

Tertiary colours can also be made by combining all three primary
colours in varying amounts. The reason for this is that a primary
colour"s complementary can be made by mixing the other two
primary colours,

Mixing the colours above in different proportions
will result In different shades of tertiary colours.

Black, White and Grey
These neutral colours can be used to darken or flighten other colours, Adding white will make
a colour lighter (known as ﬁntmg) Addlng black will make a colour darker (known as shading).

T2 My B o 8




Color Dotinltlons:

Primary Colors: Red, yelio and
blue—cannot be mixed from any
othat calors,

Secendary Lolors: Two primary
colors mixed together resulling in
orangs, green and violel
Tertjary {Intermadiate} Colors:
One ptimary and one secondary
raeed logelher,

Aggressive {(Warm) Colors:
Rods, oranges and yellows:
Roceding {Cool} Colars:
Greons, blues and violets,

YELLOW
-t~—— WARM COLOBS

How To USE Color Wheel *

Select v color an the outtlde wheel.

Align  with & color on the Inside wheel,

" The mlxiure appears In the window,

SH0100 1005 —»
L3T01A

Hue; Angther nama for coler.
Tin1: Celor + White.

Tone: Color + Gray,

Shade: Color + Black.

Koy Color: Dominanl color in 2
color scheme or mixturp,
Neutral Gray: Combination ol
back and white,

Intengity or Chrome: The
brighiness or duliness of a celor.
Valita: The lightness of darknoss

i of acolorn




Color Terms

Hue

a gradation or variety of & golor.
Primary Color

a color, such as red, yellow, or blue, that . P .
cannot bemixed or created. Pl

Secondary Color

a color, such as orange, green, or violet,
produced by mixing two primary colors.

Value

the degree of lightness or darkness
in a color.

Complementary Color

one of a pair of primary or secondary colors
opposed to the other member of the pair on
a schematic chart orscale (color wheel).

Tone

the prevailing sffect of harmony of color
and values.

Saturation

the degree of chroma or purity of a color.

Deuteranope

red/green color deficient.

Tritanope

blue/ yellow color deficient.




The Visual Element of Colour has the strongest effect on our emotions. it is
the element we use to create the mood or atmosphere of an artwork.

There are many different approaches to the use of colour in art:

. Colour as light

« Colour as tone

. Colour as pattern

. Colour as form

. Colour as symbol

. Colour as movement
. Colour as harmony

« Colour as contrast

. Colour as mood

Artwork examples for each approach to colour are on the next few
pages...

Activity 1:

For each artwork, describe how light is used.

Write your answers as notes/mindmap on the sheet.

Try and use some of the words that you have learned about from the
previous sheets i.e. Tone, Hue, Value, Complimentary, Analogous etc...



Colour as Light

A gL Y

GIACOMO BALLA (187 1-1958)
Street Light, 1909 (cil on canvas)

Colour is what we see when light and an object come together at different
wavelengths, this is taught in the science of physics.

Colour is the sensation or feeling that is stimulated in our brain by different
wavelengths of light. One wavelength will stimulate our perception of red, another
orange, another yellow and so on through all the colours of the spectrum.

Giacomo Bella’s beautiful painting of a street lamp is a poetic impression that
represents the physical properties of light. At its centre, the bulb burns with a white
heat in the darkness of the night. Its radiant glow dissolves in concentric waves, each
of which diminish in intensity and change colour to suggest the different wavelengths of
the spectrum.



RENE MAGRITTE (1898-1967)
Empire of Light, 1954 (oil on canvas)

Colour as Tone (light & dark)

EMILE NOLDE (1867-1956)
Lake Lucerne, 1930 {watercolour on vellum)



Colour As Pattern

JUAN GRIS {1887-1927)
Violin and Checkerboard, 1913 (cil on canvas)

In 'Violin and Checkerboard' by Juan Gris, the artist uses different colours to
particular shapes, which create a pattern of forms arranged around the white
cloth at the centre of the painting. This pattern of colours leads the viewer's
eye in a clockwise motion around the picture. Colour distributed (used) as
irregular pattern, is often used as unifying (bringing together) elements in the

composition of artworks.



Colour as Form

ANDRE DERAIN (1880-1954)
Portrait of Matisse, 1905 (oil on canvas)

To create the illusion of form in a painting, artists traditionally added lighter
and darker pigments to the main colour of an object in order to render the
naturalistic effects of light and shade.



Colour as Harmony

EDGAR DEGAS (1834-1917)
Blue Dancers, 1899 (pastels)

Harmony is the compatibility, balance or progression of similar elements. 'Blue
Dancers' by Edgar Degas is a carefully composed pastel painting that
illustrates the harmony of colour.

The warm ochres of the background should clash with the cool blue dresses in
the foreground as they are opposite colours. However, Degas reconciles their
opposition with a clever harmony of their colours. He scumbles traces of blue
over the warm ochre background which is counterbalanced by the ochre
underpainting that beats beneath the biue dresses. This has the effect of
harmonising the foreground with the background but still retaining enough
confrast to stimulate our interest.



Colour as Contrast

Full artwork on next page




JOSEPH MALLORD WILLIAM TURNER (1775-1851)
The Burning of the Houses of Lords and Commons, 1835 (oil on canvas})

Few painters in the history of art capture the intensity of light and energy more
than Turner. In his first of two versions of 'The Burning of the Houses of Lords
and Commons' (1835), the visual elements of the painting are fuelled by a
collision of the classical elements of earth, air, fire and water using colour.

The composition of the work is divided into four sections, each of which
harbors one of the four classical elements. On the left the blazing oranges and
yellows of the burning buildings are set in opposition to the cold blues and
liiacs of the sky. The hot colours of the flames and their reflections (fire and
water) are intensified by the cold colours of the sky and bridge (earth and air).




Colour as Movement

i

'K

VICTOR VASARELY (1906-1997)
Vonal KSZ, 1968 (silkscreen print)

When you look at an abstract artwork your brain searches for signs of order to
try to make sense of the image. Victor Vasarely makes use of this to create an
impression of movement by combining graduated squares and sequential
colours. These lead the eye into and through the image with increasing and
decreasing acceleration (speed) to create the iliusion of a tunnel whose

dizzying perspective unfolds as they travel towards the vanishing point at its
centre.




Separation of Colour Progressions in Vonal KSZ, 1968 (silkscreen print)

The receding squares in this image form the shape of the movement while the
progression of colours determine its speed. In our illustration above we have
separated the alternate sequences of colours so that you can see their
relationship more clearly. You can now distinguish their tonal scale as one
sequence moves from dark through light to dark, while the other moves from
light through dark to light. The changing contrasts of these sequences form a
counter-change of tones and colours which give rise to the retinal roller
coaster ride that is 'Vonal KSZ'.

Colour as Symbol

VINCENT VAN GOGH (1853-1890)
The Polato Eaters, 1885 (oil on canvas}



This is Van Gogh's masterpiece from the first period of his work before he
moved fo Paris in 1886. 'The Potato Eaters' are a poor Dutch peasant family
sitting down to share their frugal evening meal. They are agricultural labourers
and the earthy greens and browns that Van Gogh uses to paint them
symbolize their closeness to and dependence on the land for their survival.
There is a unity of colour and texture between the hands and faces of the
peasants and the potatoes and coffee they are sharing. The dark sombre
tones of the work sympathetically reflect their humble existence and the artist's
respect for the quiet dignity of their labour.

Colour as Mood - Joy

VINCENT VAN GOGH (1853-1890)
Sunflowers, 1888 (oil on canvas)



For Van Gogh, yellow was the colour of joy and friendship. He painted a series
of at least seven sunflower pictures to decorate the rooms of his "Yellow
House'. These paintings were conceived as a welcome to his friend and fellow
painter Paul Gauguin with whom he dreamed of setting up a ‘Studio of the
South’[2] in Arles in the South of France.

In contrast with the sombre mood of 'The Potato Eaters’, 'SUnﬂowers' is one of
the most joyful paintings in the history of art.

Colour as Mood - Sadness

PABLO PICASSO (1881-1973)
The Old Guitarist, 1903-04 (oil on panel)

We often use the language of colour to describe our emotions. We talk of
being 'red' with rage or 'green’ with envy. If we are feeling good we are in the
'pink’ or if we are sad we've got the 'blues’. When Pablo Picasso painted 'The
Old Guitarist’ he was certainly suffering from the 'blues’. In fact, the main body
of his work between 1901-04 is now referred to as his 'Blue Period'.




Colour as Mood - Peace

GUSTAV KLIMT (1862-1918)
Isle on Lake Attersee, 1802 (oil on canvas)

There are few more peaceful pursuits than to sit at a lakeside and watch the
glimmer of light and colour on the surface of the water. Gustav Klimt conveys
that peaceful feeling of total relaxation and contentment in the way he focuses
his attention on the Impressionistic spectrum of turquoise and blue reflections
that gently merge into the soft waves of yellow sunlight.



Colour as Mood - Anxiety

EDVARD MUNCH (1863-1944)
The Scream, 1893 (oil, tempera and pastel on cardboard)

Activity: Highlight the words that describe emotion. What colours have been
used to describe this emotion?

'The Scream' by Edvard Munch has entered the public consciousness as an
emblem of anxiety. All its components combine to form an image of impending
doom; it is a panic attack in visual elements. The two main colours of the
painting are orange and blue, a lurid contrast from opposite ends of the
spectrum guaranteed to form a tense relationship. An anxious state of
agoraphobia is generated by the extended perspective of the bridge and the
haunting waves of sound that echo around the fjord. A stomach-churning
glimpse over the edge of the handrail initiates an attack of vertigo. A deep
sense of isolation and helplessness is experienced by the figure who is
holding his head to absorb the phobic assault from this environment, while his



path of escape is blocked by the spectral figures at one end of the bridge and

the mysterious border which channels the burning colour of the sky at the
other.

‘The figure is Munch himself. In his diary of 1892 he wrote, "/ was walking
along the road with two friends. The sun set. | felt a tinge of melancholy.
Suddenly the sky became a bloody red. | stopped, leaned against the railing,
dead tired. And | looked at the flaming clouds that hung like blood and a sword
over the blue-black fiord and city. My friends walked on. | stood there,
trembling with fright. And | felt a loud, unending scream piercing nature.”

Colour as Mood - Noise

GINO SEVERINI (1883-19686)
The Dance of the Pan-Pan at the Monico, 1908-1911/1959-1960 (240cm x 400cm, oil on canvas)



Activity 2: Colour in the following images using the type of colour
instructed under each square. Use the colour sheets/wheels to help you!
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Complimentary Analogous
Activity 3:

1. Draw your own object
2. Colour it in the colours that describe the mood you want the
audience to feel when looking at your artwork. | will fry and guess

whatitis @




The value scale is a system of organising lightness and darkness. It consists of nine
values ranging from white to black, with several shades of grey in between. These
shades of grey make up the most of a drawing, and help to create the illusion of
depth and three-dimensionality. It does include the ‘value’ of a colour, however,
other terms like ‘saturation’ & ‘tone’ are also used.

Value drawing can be used to create an image that feels so real and spacious that it
seems like you could reach right into it!

It helps us create believable space, mood, atmosphere and various "special effects" in
our pictures. It is an incredibly versatile tool when understood and used correctly!

So, what is value?

"Value" simply means how light or dark something is.

A drawing is said to be a value drawing when it is in black and white, when it has no
colour. Biack, white, and the many shades of grey in between the two are called values
(and sometimes tones or shades).

There are various techniques that can be used to add value or tone, to an
artwork, which include things like shading or hatching... let’s get into the depth
of the topic ©



Different grades of pencil

You use the different grades to create depth in your shading... the darker the
pencil, the more depth you add to the sketch.
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Such as...

Hatching
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value scaies using line

lightest (1) e?cample (crossTlatching) . darkest (6)

¢ross halching

hatching

scribbles f squiggles

zig zags

invent your own technique

combination of 2 or more techniques (from above examples)
Activities:

1. Copy the techniques from the previous page onto this page, it will give you practice in creating
depth with these techniques.

2. Add value/depth using at least one technique from above to the object given to you on the next page
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Remember... the aim of adding value to an artwork is to create the illusion of
depth and three-dimensionality.



FRANCIS CAMPBELL BOILEAU CADELL (1883-1937)
The Blue Fan, 1922 (oil on canvas)



In the visual arts, shape is a flat, enclosed area of an artwork created through lines,
textures, colours or an area enclosed by other shapes such as triangles, circles, and
squares. Likewise, a form can refer to a three-dimensional composition or object within
a three-dimensional composition.

Most of the art we see is two-dimensional: a drawing, a painting, a print or a
photograph which is usually viewed as a flat surface. Most two-dimensional art tries to
create the illusion of three dimensions by combining the visual elements to a greater or
lesser degree.

Within Applied arts or Visual Design, we see three-dimensional art being introduced as
sculpture, wearable art, ceramics, glass objects etc.

Activity: Name the shapes & Forms below:

Shapes



CUBISM

"Cubism is like standing at a certain point on a mountain and looking around. If you go higher,

things will look different; if you go lower, again they will look different. It is a point of view."
s

Cubism is the most famous style of art that used shape to portray objects within their artworks. Pablo
Picasso & Georges Braque were the most well known artists of the Cubist art period.

Activities:
1. List all of the shapes and forms you see in the two artworks below on the sheet.
2. Using your pencils (both graphite & coloured) to recreate one of the artworks on a full A4 page

in your VAPD. Use as many of the elements of art & principals of design you have learned
about in class.



Weeping Woman (Femme En Pleurs), 1937.

Pablo Picasso,
Oil Paint on Canvas

Tate Gallery, London



Violin and Palette, 1909.
Georges Braque
Oil on Canvas

Guggenheim, New York




SIZE

Size, within the elements of art and principles of design describes a few things, which
include:

o The measure of shapes, lines and the space in between them. This also includes
positive and negative space.

o Spatial placement & depth- this is a fancy way of discussing how to draw things
that are meant to be either close or far away; it creates a 3D effect.

o It also discusses the scale (size) of the artwork, which includes small and large
scale. All of these can change the way an artwork looks quite dramatically.

The artworks you see here have used
positive and negative space, size, scale

& spatial placement to create visual
effects.

POSITIVE SPACE NEGATIVE SPACE

L. - *The Fisherman,* Saul §{einberg, from: The Labyrin
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LARGE SCALE ARTWORK







ACTIVITY:

Within the squares provided, choose an object in the classroom and draw it in
two different sizes to see how it changes the artwork. Include other elements of
art within your final drawing.




TEXTURE

It is used to describe the way a three-dimensional work actually feels when touched. In
two-dimensional work, such as painting, it may refer to the visual "feel" of a piece.

It appeals to our sense of touch, which can evoke feelings of pleasure, discomfort, or
familiarity. Artists use this knowledge to elicit (make you feel) emotional responses
from people who view their work. The reasons for doing so vary greatly, but texture is a
fundamental (basic) element in many pieces of art.



Take rocks, for example. A real rock might feel rough or smooth and it definitely feels
hard when touched or picked up. A painter depicting (of) a rock would create the
illusions of these qualities through the use of other elements of art such as color, line,
and shape.

Textures are described in many different ways. Rough and smooth are two of the most
common, but they can be further defined. You might also hear words like coarse,
bumpy, rugged, fluffy, lumpy, or pebbly when referring to a rough surface. For smooth
surfaces, words like polished, velvety, slick, flat, and even can be used.

TEXTURE IN THREE-DIMENSIONAL ART

Three-dimensional artwork relies on texture and you cannot find a piece of sculpture or
pottery that does not include it. Fundamentally, the materials used give a piece of art
texture. That may be marble, bronze, clay, metal, or wood, but this sets the foundation
for the work feels if it were touched.

As the artist develops a piece of work, they can add more texture through technique.
One might sand, polish, or buff a surface smooth or they might give it a patina, bleach
it, gouge it, or otherwise rough it up.

Many times you will see texture used in patterns such a series of intersecting diagonals
lines that give a surface a basketweave look. Rectangles staggered in rows offer the
texture of a brick pattern and concentric, irregular ellipses may imitate the texture of
wood grain.

Three-dimensional artists often use a contrast of texture as well. One element of an
artwork may be smooth as glass while another element is rough and mangled. This
contradiction adds to the impact of the work and can help convey their message just as
strongly as a piece made of one uniform texture.




TEXTURE IN TWO-DIMENSIONAL ART

Artists working in a two-dimensional medium also work with texture and the texture
may either be real or implied. Photographers, for instance, almost always work with the
reality of texture when creating art. Yet, they can enhance or downplay that through the
manipulation of light and angle.

In painting, drawing, and printmaking, an artist often implies texture through the use of
brushstrokes lines as seen in crosshatching. When working with the impasto painting
technigue or with collage, the texture can be very real and dynamic.

Watercolor painter, Margaret Roseman, said, "/ aim for an abstract element of a
realistic subject and use texture to add interest and suggest depth.” This sums up the
way many two-dimensional artists feel about texture.

Texture is something that artists can play with through the manipulation of their
medium and materials. For instance, you can draw a rose on a rough textured paper
and it won't have the softness of one drawn on a smooth surface. Likewise, some
artists use less gesso to prime canvas because they want that texture to show through

the paint they apply to it.

TEXTURE IS EVERYWHERE

As in art, you can see {exture everywhere. To begin to correlate reality with the artwork
you see or create, take the time to really notice the textures around you. The smooth
leather of your chair, the coarse grains of the carpet, and the fluffy softness of the
clouds in the sky all invoke feelings.

As artists and those who appreciate it, regular exercise in recognizing texture can do
wonders for your experience.



ACTIVITY

In each square draw a different texture (see next page for examples)
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Year 7 — Technology Mandatory

Students have started looking at digital technologies and how they affect our lives.

Students are asked to read and complete the activities in the workbook.



c-"gS:* U RAN
=+ PARK
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Name: Class:

Technology Mandatory

Digital Technologies
Focus Area: DATA

01000100 01101001 01100111 01101001
01110100 01100001 01101 100 00100000
01010100 01100101 01100011 01101000
01101110 01101111 01101100 01101111
01100111 01101001 01100101 01110011
00100000 01101001 01110011 00100000
01000110 01010101 01001110 00100001




GLOSSARY

Complete the meaning of the following words in relation to computing:

hardware

software

processing

central processing unit (CPU)
storage device

operating system

analog data

digital data

. binary

10. bit
11.file format

12.bit-mapped graphics

13.vector graphics

14.Internet

15.world wide web

16. protocol

17.filter (Excel)

18.sort (Excel)

19. cell address or cell reference (Excel)
20.analyse

©ooNDOMWN =



- COMPUTER ROOM RULES

1. Do not logon to computers until told to do so. You are NOT to change the desktop image.
2. Use the Internet for schoolwork only.

3. Students are not to Save program, audio and video fileg on the school network without
teacher permission. :

4. Students are not to play computer games uniess it is part of the lesson.

5. Report all hardware and software problems to your teacher as soon as You notice them:.
Your teacher will note the problem so that it is fixed as 800N as possible.

6. Students are not to try to repair the computers themselves. No student is to unplug or plug
in any cable on the computer.,



FILE MANAGEMENT

When you use software, you often create pieces of data, which you want to keep. A piece of data
like this is called a file. |

Folders/ Directories — a group of files
Root Folders/ Root Directories — the main folders from where all other folders branch out.

A file manager is a program that shows you a list of your files and helps you organise them into
folders/ directories. E.g. Windows Explorer.

FILE ORGANISATION
THE TREE STRUCTURE
File 1
1
Folder 1 o
Digital
ROOT Technology | FLE2
U: Drive score.xIsx
Subfolder 2
Folder 2 , , ]
—r Engineering

English

FILE 1
—— gloassary.docx

Folder 3

Maths " FILE 2
Evaluation.docx

Folder 4

Science

Activity:

Organise your OneDrive so that you have a folder for all your subjects. Your Technology folder
have 2 subfolders called Digital Tech and Engineering.



NAMING DIRECTORIES/FOLDERS /FILES

» Filename should be short, no more than 30 characters long.
» It should be concise (short and to the point) and meaningful — should remind you of what is in
the file.

* Avoid using characters and symbols suchas . */: <> 7\ | & etc. because they make your
file unreadable to some software.

There are many types of files. The filename extension at the end of a filename tells you the file
type.

For example:
filename . ext
design - docx  -is a Word document
design . Xlsx -is an Excel spreadsheet
design . Jpg -is an image document

1. Name the folders/ directories that you can access on the school network.

2. What is the name of your personal folder on the U: drive?

3. Name the directory which is accessible by all year 7 students. Write your answer as it is seen

OnN your screen.




DIGITAL SYSTEMS

A digital system is a collection of hardware and software components. A computer is a digital
system. Information systems are digital systems that have been combined with data, processes
and people to coliect, organise and communicate information.

Hardware components of a computer system is the term used for all the things you can

, turn on, switch , or adjust.

Software

. A computer software or is a set of

telling the computer what to do.
« Operating System - is a set of programs that control and organise everything the computer

does. The school computer uses

. Applications Software — programs that let you do specific jobs such as writing, drawing, and

calculations. Three examples of applications software we use at school are

Activity:
1. What makes great software?

Criterion1

Criterion2

Criterion3

2. Compare and evaluate some software using the criteria from above.
« Chrome versus Internet Explorer
o Microsoft Word versus Google Docs




IPO CHART

Hardware components of a co puter system can be classified according to the type of work they
do. '

WDROCESSING and Conirol

INPUT devicej__, Central Processing Unit | oupuT deviceﬂ

4
STORAGE
devices

An input device collects data from the outside world and changes it into a form suitable for the
computer.

Processing and control — the CPU (Central Processing Unit) processes/changes the data
collected into information,

An output device gets information processed by the CPU and displays to the users.
A storage device stores datg and information for the computer system.
Input, output and storages are sometimes connected to the computer via cables using a port.

1. ldentify and name 3 examples of each of the following:
a. Input devices —
b. Output devices --
c. Storage devices —

2. Complete the table on storage devices.

 Storage | Picture I typical | When would you use it?Why?
, device - ' capacity A

i USB flash !‘

_memory . .

SDeard Tt G o
HoD i B e
sbo | L



3 Describe the function of each of the following ports.

Port Picture What is it used for?

USB

HDMI

VGA

Ethernet/LAN

Card slot

4. Complete the IPO chart to describe what happens you type up a message on your phone.

PROCESSING and

CONTROL :
INPUT — OUPUT

}

STORAGE




BINARY NUMBERS
Analog and digital data

Analog data

* Datathatis continuously changing is called analog data.

* Devices |ike mercury thermometer or voitmeter used to Mmeasure voltage are analog
representation of data,

Digital data

* Computer uses binary code or numbers which containg 2 digits - 0 and 1 to represent “off
and “on” of its circuit. :

Why do computers use binary numbers?

Binary to Decimal and Vice Versa

How to video: httos :!lwww.voutube.comiwatch?v=theSPPi22$

T 1

Calculations |




Binary and Hexadecimal

Use the converter to convert binary to hexadecimal
https:ff’www.rapidtabIes.com/convert/numberlbtnaw—to—hex.htm!

—

Binary number Hexadecimal number

01110000

10101111

00111010 ‘ | i

Why do computer scientists use hexadecimals?

Hexadecimal colour picker

https://htmlcoIorcodes.com/color—pickerl

Pick 3 colours and use snipping tool to make a screen shot of the colour and hexadecimal
number.

ASCII CODE
One way alphabets, symbols etc. can be represented in binary is by using the ASCII code system.

Activity:
Convert text to binary
1. Write a one word message to your friend in binary.
Use the foliowing website and convert your word into binary

http:llwww.unit—conversion.infoltexttoo!slconvert—text—to-binagd

2. When you receive your message, decode it using the following website

https:llonlinebinarvtools.com/convert—binarv—to-text

3. You might recognise some of these numbers from “computer talk”.
Decipher the message on the cover of your workbook’

10




UNICODE
Another way to represent characters, symbols etc, is by using Unicode system. It can represent
more characters and it is universal, can be used by any platform.,

Activity:

Use the following websites or find your own to work out the Unicode for the characters and emoji's
in the table. You add your own characters from your own language.

https://unicode-tabie_com/en:’#co hircl-character

https:/Aww.ch ineseconverter.co mien/convert/unicode

https:/iunicode.crq/emoii/c:harts/ful!~emoji~fist.h’sml

Characters or Unicode Characters or Unicode Characters Unicode
emoji emoji or emoji
T H ®)
E Letter in N
another @
language
C Letter in
another L}
language 2/




BINARY NUMBERS AND PROGRAMMING LANGUAGES

Complete the following passage about binary numbers in computing using the word bank provided.
Some of the missing words have been started for you.

Word bank
Binary Every Syntax
CIC++ Translator Theoretically
Computer Language Zero
Digital One
Efficient Programming languages
Computers have different , you may have heard of some of them such
as , HTML, Python or Scratch.
Regardless of what language you program in they all convert to when running through the
_ This is because computer processors only work at base leve! as “on” or “off".
They are a machine and only have or (off or on) as a state to calculate.

Computer, regardless of its age or specification works on binary at its core. You need to understand that

binary is like a counting system that can tell a computer what to do.

All a programming does is make the binary system easier to understand and use by acting as

a between plain human speak and computer speak. ltis _possible to

program a compufer using binary only, but this would be an enormous task and it is much more
using a programming language instead. These languages have dictionaries of commands, and

terminology preloaded for you to use.

12



REPRESENTING IMAGES IN DIGITAL FORM

Fill in the blanks using the following terms:

* Information presented in the form of pictures, , Paintings, diagrams,

photographs, charts etc, are termed

* There are two major types of graphics: bit-mapped graphics and vector graphics.
Bit-mapped graphics

* In bit-mapped graphics, the image is made of dots called . Each pixel has to be

stored, so the file size is and requires more . Bit-mapped

graphics can be by erasing or altering individual

s A program such as MS Paint creates bit-mapped graphics by telling the

computer how to display each pixel. Paint programs are good for producing and editing realistic
images that contain a lot of gradual colour changes, such as and

Vector graphics

* Invector graphics, the image s created using a number of such as straight

lines, and shapes. The file size is and requires

storage. Editing can be done by changing the characteristics of each

e A program such as lllustrator creates vector graphics by using objects. Draw

Programs are good for producing : , and )
—_— ——— —_—
Which program should | use?

| Eéraph'i'égm

ree-hand drawing of the autums scenery | T -

rY;
“The plan of 3 house
“A diagram of the equipments in my Science |
‘lab |

e oo L P
I
i
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CODING AN IMAGE ACTIVITY

Black and white image

1. Create an 8 X 8 square table in a document. Then duplicate the table on page 2to make 2
tables.

2. Use the fill bucket *{3 to create a black and white picture. Fill some squares with black and
leave others white on the first table on page1.

3. Now you are binary code writers. You need to develop a code for each line of the picture.
Each line of code should have 8 numbers (consisting of 0s and 1s, 0=black and 1=white).

4. Swap your code to the person next to you.

5. You are now acting as decoders, trying to put the picture back together using each line of
code from another student. Do this in the second table on page2. As a decoder, you are not
to refer to the original drawing.

6. Once finished, make comparisons with the original image. Discuss and try to debug any
problems.

Coloured image
Watch the video and complete the puzzie.

https://studio.code.orqls/pixeiation!staqelSipuzzlel 1

14



REPRESENTING SOUND IN DIGITAL FORM

Seeing sound

hitp :!/wav.scootle.edu.au/ecfviawianu 30Vindex.htmi

Click on each of the properties (frequency, wavelength, amplitude) and read the explanation.

Experiment with different frequency,

wavelength and amplitude, each time press ping, and watch
the wave ghanges

Sound fab Y .

Sound is produced when objects vibrate,

i
i
e

Ex\ ment with sound by changing

lhe&rl?hles and then selecting Ping. i The vibrations then travel as waves that carry energy from o
The \.‘WHOSCOPG shows us what the i ancther through a medium such as air, water or metal. Sound
souml waves {ook like, { travel through a vacuurm,

Note the effects of each change.

RTAIR

P

ID 'Fréqut. ey

i Wavérléhgl_h
@ Amplitude

HR W

[ Yo explore information about sound, seloct B

Analog sound

Sound travels in the form of waves.

Amplitude = loudness

Fnpityge

Wavelength is the length between 2 crests, and is h ‘ & “Wf
equal to length of one wave. k ’ ‘

Frequency is the number of waves that pass L
through a point in one second (Hz)

Frequency = pitch
The bigger the amplitude, the _ the sound.

Increasing wavelength, the frequency

The higher the frequency, the the pitch

15



Audio

Audio is digital sound. Sound in & waveform can be converted to binary numbers by an analog to
digital converter.

Analogue to digital converter (ADC) converts analogue signal into a digital signal that is
represented in binary.

The way we do this is dependent on two things:

s sample rate
« sample size (bit depth)

DIGITISING SOUND
Reference site: Sampling sound

This is an example of an analog sound waves

14 e
13
12 -

10 =ff-pd-et-rt et

OFRNWARBO~®W®

The process of digitising sound

Sampling sound wave by slicing the wave into samples. Each slice is represented in binary
" numbers.

16



< Thé number of samples per second is the sampling rate. The bit-depth or sample size is the
number of bits in the binary numbers. In this case it is 4-bit,

15 e 1111
14 - . g 1110
13 - ‘ 1101
12 - . 1100
11 1011
10 - 1010
g 1001
8 1000
7 D111
6 0110
5 . 0101
4 . 0100
3 . 0011
2. 0010
1 - 0001
0 - 0000
Questions:

How will If the sampling rate is increased (more samples are made)?

17



NETWORKING

The Internet, sometimes called simply "the Net," is @ worldwide system of computer networks - a
network of networks in which users at any one computer can, if they have permission, get
information from any other computer (and sometimes talk directly to users at other computers).

Fibre

Ethernet using
Cat5orcCatb

Network Diagram-Typical Simple Home Network

How data travels over the Internet?

All devices (computers, laptops, tablets, servers etc.) on the internet are assigned unigue
addresses, known as Internet Protocol (IP) addresses which look like this 203.58.212.99.

URL stands for Universal Resource Locator. URL's are web addresses that help you to locate
pages on the internet. Example: www.google.com.au, this is the Domain Name of Google’s server.

When you type in the URL, Domain Name Server (DNS) will convert www.googie.com.au to its IP
address, 216.58.212.99. This makes life easier as it is easier for us to remember URL to IP
address.

TCP/P

Protocols is a set of rules. Communication protocols allow us to communicate using the Internet.
TCP/IP is a common protocol used by devices on the Internet to communicate.

Activity:
1. What is the difference between the internet and the World Wide Web?

2. What is the function of the wireless router?

3 What does ISP stand for? What is the purpose of ISP?

18



4. Complete the table below
Medium Picture Speed Reliability ]
Twisted pair

Optic fibre

Coaxial cable

Wireless

5. Use this Telstra link to test the speed of your Internet connection,

hitps://speediest.te stra.com/

download speed upload speed

6. Refer to the diagram below and fill in the blanks using the word bank provided.

Word bank
wireless intercepted E23% ONS server
address bar IP address hiip://someserver,com
Data packets | destination M
encrypts unauthorised / @

Browser
192.5.6.111 | DNS server 192.5.6.111
Wi
Personal Protected ——

ik web server
gl 192.6.6.111
g2 (someserver.com)

information Access

| connection | transmitted

When the URL for somewhere.com is typed into the of the web browser, TCP/iP

contacts a

to get the IP address of somewhere.com. The DNS server replies by
__- TCP/IP then makes

to somewhere.com web server using the . TCP/IP helps to keep the

sending the IP address of somewhere.com which is

communication session going until it is terminated. TCP/IP put data such as iP address, messages

into the form of .50 that they can be _ to their _

Dataina _ hetwork is often protected by using WPA. WPA stands for ——
WPA is a security standard for users of cComputing devices equipped with wireless network
connections. WPA —— __ the data sent so that -. Person cannot understand
the data even if it is — . ___.ltis especially important when the data involved is g

person’'s password and .
-

19



Year 7 music:

http ://www.mrsvaccaro.com

password: anthony

Year 7 music>introduction to music

Click through the slideshow at the top of the pa

ge until you find the cloze passage
is". Copy into book and fill

"Music
in the missing words.

Keep clicking through the slideshow until you get to the
are written in black). Follow youtube link and complete t
the "narrative task" which will be 1 x

“Tubby the Tuba" page (questions
he questions, then click forward to
A4 page at least.

If there are any issues, I'm fine w

ith being emailed
directly...

beIinda.vaccaro@det.nsw.edu.au
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Week 8 and 9

You will need to do the following:

» Define what you think a ‘peer group’ is.

» Then complete the attached ‘Peer Groups’ sheet. This is where you will be reflecting on
how your reiationships with family and friends have changed over the past 5 years.

s Answer the following questions in your health book:

» How do adolescent relationships change as they grow and become more
independent?

«  Why do adolescents feel the need to become more independent?

¢ Complete the attached brainstorms around what different scenarios may cause conflict within
family members and friends.

» Conflict Resolution — Create a short story which represents you solving one of the
brainstormed scenarios, looking to provide three examples of how to successfully manage
the situation. Complete this story in your book.



Your peer group is a group of people with which you share something in common. They may be people of
your own age, your group of friends or just people with the same sporting interest or religious background.

Being part of a group can make experience seem a lot more fun. Going to the movies with friends is often
more enjoyable than going by yourself. Being with other people can also give you greater confidence when
trying new things. Being part of a group can make you feel more connected and you gain a sense of
belonging. Nobody likes to be left out and it is important to consider how other people are feeling when you
are confronted by somebody who perhaps doesn’t ‘fit in’.

As you move through your teenage years, friends often become more important. They provide company,
they can offer support through difficult times, they can give you greater confidence and often they are easier
to communicate with. Good friends have open and honest communication and with these friends, you know
that you can have differing opinions but still remain close.

@ ACTIVITY:

1. List three peer groups to which you belong. For each outline the reasons why you enjoy being a
member of that group.




2. Think back to when you were in primary school. List 3 peer groups to which you belonged back then,
and outline what you most enjoyed about each.

3. To speculate means to ponder or think about. Speculate as to why our peer group may change over
time.

Our peer group can have a powerful influence over us. They can influence our attitudes, behaviours,
appearances, values and interests. Often when we try to ‘fit in’ with the crowd, we might be pressured into
doing things that we would not normally try. We may get so used to doing what everyone else does that
we no longer do things that we used to enjoy by ourselves. Teenagers often feel they have to conform to

other people’s standards.




Brainstarm

Scenarios where
conflict may arise
between friends




Brainstorm

Scenarios where
conflict may arise
between family
members




Week 10 and 11

You will need to do the following:

» Complete the Teenage Responsibilities sheet which includes:
> Brainstorming the following
- ‘'What responsibilities do students have in at school?’
- 'What responsibilities do students have in at home?’
> Answering the following questions
- How have your responsibilities changed in the last few years?
- What have you had to do to manage these new responsibilities?
- How do you feel about the added responsibilities during adolescence? (positive, negative,
why?)

 Brainstorm what strategies and skills would help to manage an increase in responsibilities.

. Eormatwejésk - Choose two of your brainstormed strategies and evaluate the
effectiveness of the strategies in managing responsibilities. Complete attached sheet. The
below criteria is what will be used fo mark this task.

A Makes a judgment about whether or not each of the three strategies are effective.
Provides an ample amount of highly relevant positive and negative aspects of the
management strategies. Uses a range of relevant examples to support response

B Makes a judgment about whether or not each of the three strategies are effective.
Provides relevant positive and negative aspects of the management strategies. Uses
relevant examples to support response

C Provides positive and/or negative aspects of each strategy. Provides some examples
to support response

D Provides positive or negative aspects of some of the strategies

E Only provides one relevant point OR insufficient attempt at the task

» Timetable: Using a device (can also be done in books) you are to create a timetable of all
your responsibilities at home and at school. You are to start by listing all your
responsibilities e.g homework, sports training, clean their room, walk the dog, put the
rubbish out etc. This is then placed into a weekly calendar to organise how you can
manage each responsibility.



Teenage Responsibilities.
To become capable adults, teenagers need to learn to make good
decisions on their own. To be able to do this, teenagers are often tasked
| with more responsibility.

As a teenager at Cecil Hills you are responsible for your uniform,
| equipment, homework and behaviours. At home common responsibilities
B include ensuring your room is tidy and performing certain household

*Watches NetFlix i crores
stressfully =

responsibilities™

What responsibilities do students have at school? What responsibilities do students have at home?

W e~ N kW N
W 00 N @ Rk W N
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How have your responsibilities changed in the last few years?

What have you had to do to manage these new responsibilities?

How do you feel about the added responsibilities during adolescence? {positive, negative, why?)




Brainstorm

gy,

Strategies/skills to :
manage an increase in
responsibilities
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Special numbers, factors
and multiples

Topic 1: Odd, even, prime and composite numbers

QuesTion 14

a  List the first five even numbers.

b  How do you know that a number is even?

¢ List the first five odd numbers.

d How do know that a number is odd?

QuEesTion 2 Complete the following.

a  The sum of two even numbers is an number.

b The sum of two odd numbers is an number.

¢ The sum of an odd and even number is an number.
d  The product of any odd number and 2 is an number.

¢  The product of an odd number and an even number is an number.

QuEsTioN 3

a  Which is the only even prime number? _

b List all the prime numbers less than 25.

¢ List the prime numbers between 30 and 40.

QuesTion 4

a  All even numbers end in one of five digits. List them.

b All odd numbers end in one of five digits. List them.
¢ What is the next odd number after 9997

d  What is the next even number after 99997

e  The product of two odd numbers is an number.
f  The product of two even numbers is an number,
g The square of an odd number is an number,
The square of an even number is an number.
i The difference between two different odd numbers is an number.

j The difference between two different even numbers is an number.

Special numbers, factors and multiples
Mathletics Instant Workbooks - Sedes H Copyright @ 3P Leaming



Special numbers, factors
and multiples

Topic 2 - Divisibility tests

QuesTioN 1 Complete the following statements

a

b

h

If the number is even it is always divisible by
If the sum of the digits of a number is divisible by 3 then the whole number is divisible by ——

If the last 2 digits of a number is divisible by 4 then the whole number is divisible by

If the last digit is 5 or 0 then the whole number is divisible by

If the number is divisible by 2 and 3 then the whole number is divisible by

If the last 3 digits are divisible by 8 then the whole number is divisible by

If the sum of the digits is divisible by 9 then the whole number is divisible by

If the number ends in O then the whole number is divisible by

QuesTioN 2  List the numbers that are divisible by 2

a 284

b 641 c 832 d 968 e 38561

QuesTion 3 List the numbers that are divisible by 3

a 81

b 292 c 381 d 693 e 12657

QuesTioN 4 List the numbers that are divisible by 4

a 96

b 432 c 964 d 1062 e 3572

QuUESTION B  List the numbers that are divisible by 5

al2s

b 865 c 998 d 3560 e 92660

QuesTion 6  List the numbers that are divisible by 6

adz

b 375 ¢ 8532 d 1296 e 5184

QuesTion 7 List the numbers that are divisible by 8

a 312

b 264 c 3228 d 4192 e 6332

QuesTiIoN 8  List the numbers that are divisible by 9

a 219

b 864 c 1251 - d 6399 e 5864

QuEsTION 9 List the numbers that are divisible by 10

a 230

b 8640 ¢ 965 d 5008 e 9690

Special numbers, factors and multiples 2
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and multiples

Topic 3: Square numbers

L ]
QuesTion 1 ¢ e
o @ ® O o
@ ® o ® & o

a  Why are these called square numbers?

b Extend this pattern by two more terms.

c  What is the 7" square number?

d  What numbers are shown by the squares above?

QuesTion 2
1=1=12 L,.'.
14+3=4=22 ® o @
1+43+5=9=32 e o 0

a  Draw another diagram to show I + 3 4+ 5+ 7 + 9 = 52

b Write three more lines of the patterns given below.
i 1=1=12 it =72

1+3=4=22 1+2+1=22
1+3+5=9=32 1+2+3+2+1=32
1+3+547=16=42 14+2+3+4+3+2+1=42

QuesTioN 3  Write each of the following in the expanded form.

a 32= __ b 22=- _ c 2= _ d 142=
e 102=_ f 62= g 132=_ h 92=
i 42= _ jo12=_ k 2= _ I 202=

QuEsTioN 4 Write each of the following in the index form.

a 3x3= b 7x7= ¢ 1xl1= d 6x6=

e 5x5= f 2x2= g I9x9= h 12x12=
i §x8= J 10x10= ___ k 30x30= 1 25%x25=
m l1xI1l=__ n 15x15=__ 0 4x4=_ p 20x20=

Special numbers, factors and multiples
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Special numbers, factors
and multiples

Topic 4: Triangular numbers

QuesTion 1 ®
® o O
® ® ° e o ©
a Why are 1 -
b  Extend this pattern by two more terms.
¢ What is the 7% triangular number?
d  What numbers are shown by the triangles above?

e If the 3" triangular number is 1 + 2 + 3, write an expression for the

4% triangular number.

QuESTION 2 Write four more lines of the pattern given below.

1=1
1+2=3
1+2+3=6

1+2+3+4=10

QuesTion 3

List the first eight triangular numbers.

a
b Add the first two triangular numbers. What type of number do you get?

(9]

Add the next two triangular numbers. What type of number do you get?

=¥

Add any two consecutive triangular numbers. What type of number do you get?

Find two numbers that are both triangular and square and less than 40.

QuesTion 4 A dot diagram for the first three triangular numbers is drawn for you. Draw a similar
dot diagram for the first five triangular numbers.

special numbers, factors and multiples
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Special numbers, fact
and multiples

OIS

Topic 5: Factors

QUESTION 1 Is the first number a factor of the second? Write True or False.

b Write the next three numbers greater than 4 that have only two factors.

c Complete the statement ‘A prime number has only

QUuESTION B Use a factor tree to factorise each of the following numbers.

a 12 b 30

d 72 e 100

factors’.

Special numbers, factors and multiples
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a 3,12 ___ b 525 ¢ 8§ 32 d 5, 24
e 4,28 f 6 19 g 11, 121 3, 11
io7,23 o213 k 7,37 1 4,20
m 9,30 n 6, 30 o 9,32 p 7. 28
QuesTioN 2 Find all possible factors of each of the following numbers.
Number Factors Number Factors

a 18 g 24

b 29 h 120

c 48 i 144

d 63 i 169

e 52 k 96

f 100 | 84
QuesTion 3 Find the value of the missing factor.
a 3Ix_ =12 b __ x5=25 C 3><__=33-
d 7x__ =63 e _ _x4=32 - x6=42
g Ix__ =30 h _ x12=48 i 9x__ =45
1 Ix_ =27 k 3x__ =30 1 _ x7=49
QuesTion 4
a What number is a factor of every number?




Special numbers, factors
and multiples

Topic 6: The highest common factor (HCF)

QuesTion 1 Find the factors for each pair of numbers and underline the common factors.

a b c
Number Factors Number Factors Number Factors
4 6 10
6 8 20

QUESTION 2  Find the factors for each set of numbers and underline the common factors.

? Number Factors b Number Factors ¢ Number Factors
4 10 9
6 20 12
8 40 24
QuEesTION 3
a List all the factors of 8.
b List all the factors of 12.
c List the common factors of 8 and 12.
d  What is the highest common factor (HCF) of 8 and 12.
QuesTion 4 Cdmplete the following, underline the common factors and find the HCE.
a. Number Factors b Number Factors ¢ Number Factors
10 18 22
60 24 55
HCF = HCF = HCF =
d Number Factors | Number Factors t Number Factors
6 15 18
8 30 27
12 45 36
HCF = HCF = HCF =

Special numbers, factors and multiples
Mathletics Instant Workbooks - SerfiesH  Copyright @ 3P Learning




Special numbers, factors
and mulfiples

Topic 7: Multiples

QuesTion 1 List the next three multiples of each of the following numbers.

a 2, . , b 4, , , c 38,
d 3, e 7, . f 3,
g 6 ) h 9 , i 11,
QuEsTiON 2

a  Which of the following numbers are multiples of 3?
18, 24, 28, 36, 10, 15, 8, 23, 12, 42, 90

b  Are all whole numbers multiples of 17

¢ Are all even whole numbers multiples of 27
d If 3isa factor of 12, is 12 a multiple of 3?

¢ Isit possible to find the largest multiple of any whole number?

QuesTion 3 Is the first number a multiple of the second? Write True or False.

a 12,3 ————— b 36,9 ——— ¢ 48,16 — d 81,7
e 82 — —— f 155 —ou g 52,13 ——— h 72,11
i B86—— j 16,8 — g 27,8 —— 1 35,5
m 23,4——— n 11,6 ——— 56,8 ——— p 63,7
QuesTion 4
a  List all the multiples of 3 less than 14.
b List all the common multiples of 2 and 5 between 1 and 46,
¢ List all the multiples of 7 between 1 and 34.
QUESTION'S  List the first five multiples of the following numbers.
Number Multiples Number Multiples

a 15 d 10

b 20 e 40

c 25 f 12

Special numbers, factors and mulliples
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Special numbers, factors

and multiples

Topic 8: Lowest common multiple (LCM)

QuesTioN 1
a List the first eight multiples of 4.

b List the first eight multiples of 6.
¢ List the common multiples of 4 and 6 in parts a and b.

d  What is the lowest common multiple (LCM) of 4 and 67

QuESTION 2 List the first eight multiples for each pair of numbers and underline the common muitiples.

a Number Multiples b Number Multiples
2 2
3 5
c d
Number Multiples Number Multiples
2 3
4 4
Question 3 Find the first eight multiples for each set of numbers and underline the common multiples.
a b
Number Multiples Number Multiples
2 2
3 4
4 ' 6

QuesTion 4  Find the first five multiples for each set of numbers, underline the common multiples
and find the LCM.

a Number Multiples b Number Multiples
6 8
12 10
LCM = LCM =
¢ Number s Multiple d Number s Multiple
3 2
6 8
g 12
LCM = LCM =

$pecial numbers, factors and mulfiples
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Special numbers, factors
and multiples

Topic 9: Index notatic;n, Square roots and cube roots

QuESTION 1 Write each of the following in index form.

8 2x2x2x2= b 3x3x3= ¢ 4dx4x4=
d 5x5x5= € 2X2X2x2%x2= f 6x6x6x6=
QuesTion 2 Write each of the fo]lowing in the expanded form and evaluate,
a 2= b 32= ¢ 43=
d 53= e 6= f 72=
QuESTION 3 Complete the following tables.
Index Basic Index Basic
form Base Index numeral form Base Index numeral
a 22 h 3¢
b 3 i 82
c 62 i 52
d 28 k oes
e 72 | 25
f 10° m 43
1 15 n 92
g ]

QuEsTION 4 Complete the following,

a If1*=Ithen1= b 22 =4then/a = ¢ If3%2=9then/9 =

d If4%=16then/16 = e IfS$®=25then/25= f If6* =36then 36 =

g If1’=1then¥l = h If2° =8 then 38 = i 1£3% =27 then 37 =

QuesTION 3 Evaluate the following.

a 416 = b 49 = _ lc Ve = —_—
e JBl= £ V36 = 2 100=
i 3R i Yei- k ¥z~
rm 2= _ __  n %/R=_____

a < e (Va)- s ()

/

Special numbers, factors and multiples
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Special hnumbers, factors
and mulfiples

Topic 10: Problem solving with special numbers, factors and multiples

4 Write all one-digit odd numbers.

2 Write all one-digit even numbers.

3 Are there any even prime numbers? If so, write these.

4 Write all one-digit prime numbers.

5 1s 12 a factor of 487

RSN

6 7 is one factor of 56; what is the matching factor?

7 Write all factors of 18.

8 List four prime numbers between 30 and 45.

9 ‘What are the common factors of 12 and 30?

10 Find the highest common factor of 8 and 12.

e

11 Write the first three common multiples of 6 and 9.

12 Find the lowest common multiple of 6 and 9. -

13 Which of these — 2, 19, 29, 3%, 43, 59 — are prime numbers?

44 Write the first prime number greater than 10.

E————

15 Is 111 a prime number?

16 Write the first two numbers that are both triangular and square.

17 Which of the following numbers are factors of 247
1,2,3, 4,5, 6,7,89,10

48 Find the sum of the first four triangular numbers.

49 Eind the product of the first three square numbers.

20 Write the smallest prime number.

JE———

Special numbers, factors and mulliples
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Special numbers, factors and multiples
Unit Test PART A

Instructions This part consists of 12 multiple-choice questions
' Each question is worth 1 mark
Fiil in only ONE CIRCLE for each question
Calculators are NOT allowed

Time allowed: 15 minutes Total marks = 12

Marks

1 The sum of the all the Prime numbers between 6 and 20 is
® ® o © s ®
2 The sum of two consecutive odd numbers is 16. The smaller number is
® s v © ® >
3 The square root of 52 is

@ 3 ® 4 © s ® ¢

4  The sum of three consecutive even numbers is 24, The smallest is

® 4 ® s © s ® 10
S The highest common factor (HCF) of 8 and 12 is
2 ® 4 © s ® 12

6  The product of the first three triangular numbers is

@ 1 ®) 18 © 24

30

H

7 The sum of the first three Square numbers is

@ 10 ® n © 14

16

.

8  The sum of the first four Prime numbers greater than 3 is

@A 26 ®) 36 © 46

53

.

9  The first prime number greater than 15 is

®
®
®
® 16 ® 1 © 18 @ 1
®
®
®

.

10 The number of factors a prime number has is

® 1 ® 2 © s
11 The lowest common multiple (LCM) of 4 and 6 is

@ 4 ® ¢ © s
12 1f 7 is one factor of 63 then the matching factor is

@A 7 ® s © s

LN
=]

12

.

63

]

Total marks achieved for PART A 12

Special numbers, factors and muitiples
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Special numbers, factors and multiples
Unit Test

PART B

Instructions This part consists of 15 questions

Each question is worth 1 mark
Write answers in the answers-only column

Time allowed: 20 minutes

Total marks =15

10

11

12

13

14

15

Questions

List the first three even numbers.

How do you know that a number is odd?
Which is the only even prime number?
Write the first prime number greater than 20.
What is the 6 square number?

Write 7° in expanded form.

List the first four triangular numbers.

Write the next three numbers greater than 10 that have only
two factors.

Which of the following numbers are multiples of 47
2,4,6,8,10,12, 14, 16, 18, 20

List the common factors of 8 and 20.
Write 7 X 7 X 7 x 7 x 7 in the index form.
If 7% = 343 then find 3/343.

‘Write the product of the second triangular number and the
second square number.

Find the sum of the first five square numbers.

Find the sum of the first six triangular numbers.

Answers only

Marks

-

b

-

-

B

Total marks achieved for PART B

special numbers, factors and multiples
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Directed numbers

Topic 1: Plotting on number lines

QuesTion 1 Plot the following sets of points on the number line.

a {0, 2, 3, 5} 1 L L 1 L i ] ] 1 1
G 1 2 3 4 5 & 7 8 9

b {1, 3, 5, 7} L L L I L ] 1 1 L 1
0 1 2 3 4 5 3] 7 8 9

C [2, 4, 6, 8} 1 ' 1 t I 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9

d {0, 3, 6, 9} L L L L I L L L 1 )
0 1 2 3 4 5 6 7 8 9

e {2, 3, 4, 5, 6} ! L 1 i 1 L 1 1 L L
0 1 2 3 4 5 6 7 8 9

f [1, 4’ 5’ 7’ 8} 1 1 1 L L L 1 1 ] L
0 1 2 3 4 5 8 7 8 9

g {O, 1, 2, 3, 6} ! t ' 1 L I L 1 L 1
0 1 2 3 4 5 8 7 8 9

QuesTion 2 Graph each set on a Separate number line.

a  the odd numbers less than 6 : . . . : ; : : \ .
0 1 2 3 4 5 6 7 8 9
b the even numbers between 1 and § : ) : ! X ! . ! ' ;
0 1 2 3 4 5 6 7 g g
C the numbers from I to 5 L t ! 1 1 1 1 1 1 i
0 1 2 3 4 5 6 7 g g
d  the numbers between and including 2 and 7 . : ; ! L : \ . . :
0 1 2 3 4 5 & 7 8 9
e the nllmbers 2, 4, 5, 6, 8, 10 1 1 ) L 1 L s 1 1 1 l
0 1 2 3 4 5 8 7 8§ 9 10
f the numbers 1, 3, 5, 7, 9 ) 1 ) I L 1 1 1 1 L
0 1 2 3 4 5 6 7 8 9
g  the numbers 0, 2, 4,6, 8, 10 . \ \ . , \ . , \ . \
0 1 2 3 4 5§ 6 7 8 9 10
QuEesTion 3
- 1 1 1 ] 1 I I l_M_ 1 1 1 1 [l i 1 I : L 1 1 J
0 1 2 3 4 5 6 7 8 @ 10 11 12 1 14 15 16 17 18 19 20 21 22

Find the position of M if it moves

a 3 places to the right

b 5 places to the right

¢ 10 places 1o the right

d 7 places to the left

€ 8 places to the left

Directed numbers
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Directed numbers

Topic 2: Opposite directions — negative numbers

Question1  What is the opposite of each of the following statements?

a going up b  going east

¢  going north d depositing money
e winning $10 f three floors up

g 5° below zero h increase of $30

80 metres above sea level

s
Y

15 steps to the right

QuesTiION 2 In each of the following statements, write a directed number to show the size and
direction of the number.

a  Michelle deposited $30.
b  John walked 10 km to the east.
¢  The price came down by $12.

d  Michael took 80 steps backwards. — ———
e The water level dropped by 1 metre.

f I lost 15 points.

Question 3  Showing distance and direction, state where you would be from your starting point if
you travelled

a 8§ km east then 3 km west

b 10 km west the 6 km east

c 3 km north then 5 km south

d 18 km east then 13 km west

e 6 km east, 8 km west and then 5 km east

QuESTION 4 Write a number sentence for

a a deposit of $10 and a deposit of $5

b a deposit of $14 and a withdrawal of $9

¢ a withdrawal of $12 and a deposit of $20

d  a deposit of $6 and a deposit of $9

Directed numbers
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Directed numbers

Topic 3: Extending the number line

Use the number line to answer the following questions.

yd L L L L L 1 L 1 ' 1 ) ' L I I A 1 1 1

I LN
N 10 -9 8 -7 -6 5 4 -3 2 0 +1 42 43 4 15 468 47 +8 9 +10;

QuesTioN 1 Represent each of the following trips on the number line using a directed number (a
positive or negative number).

a from0to +3 b from +2 to +6
¢ from-3to +2 d from +3 to +7
e from -1 1o +6 f from -2 10 -8

QuEsTIoN 2 Circle the larger number.

a +8or+45 b Oor-3
¢ -3or+3 d +2or-7
e —-2or+6 f +8 or -8

QuEsTION 3 Use the number line to complete the following.

a 3-7= b 3+7= i ¢ 5+2=
d 2+4=__ _ e 8-5=__ f 9-3=
g ~l1+8=_ . h 6-3= _ i 6-8=
y 5-9=___ k 7-10= 1 —2-3=

QuesTioN 4 Arrange in ascending order.
a +1, +3, =2, =7, -1

b -3, -9, -2 3, 2 8

¢ 53 2 -1, -7, -3

d 2,-1,5 -4,8,9, -8

QuesTioN 8 Put > or < to make true sentences.

a 7 -3 b 5 -7 c 2 -4
d 4 8 e =6 6 f 3 -5
g -5___ 9 h -3 +3 i 7 9
J 8 -2 k -8 +2 1 —-6___ 7
Directed numbers 3

Mathlefics Instant Worklbooks ~ Sefies H - Copyright ® 3P Learning



Directed numbers

Topic 4: Addition of directed numbers

QuesTion 1 Find the sum of the following (use the number line if necessary).

a

d

g

+6 ++9 =

b

+5++1=

e

+6 4+ +5 =

QuESTION 2 Find each sum.

a

d

2

+3+-6=

+1 +—4 =

+1+-7=

QuesTion 3 Add the following.

a

d

g

~7++3=

64+l =

10+ +3 =

+2+43=

+2++4=

+2++8 =

2 +-6=

+2+-7=

2+ -1l =

-8 +4+2=

-T++2=

~12++d =

QuesTion 4  Find the answers to these additions.

a

d

g

24 -1=

b

-4+ -5=

e

-3+-3=

h

-2+-3=

—4 +-9=

=S5+-5=

QuESTION 5  Find the values of the following.

a

d

g

QuesTioN 6 Find the missing number.

a

d

17 +42+ 43 =

—16+49 =

b

e

+5+-3+-2=

+4+

+5 +

= +1

=47

=-12

h

b

€

h

+19 +-3 =

8+ 4=

12442 +45=

+-7=0

+3 4+ -8 =

+84++3=

Directed numbers

c

f

. Mathletics Instant Workbooks —Series H  Copyright © 3P Learning

+l +43=

+1 + 47 =

+1 ++10=

+1+-5=

+3+-8=

+2+-9=

-9 ++3=

-8+43=

18 ++6=

-2+-4=

4+ -12 =

—8 +-8 =

+15+-8=
-10+-5=

-8+ +3=

—24-3=

+9+—6=

I



Directed numbers

Topic 5: Subtraction of directed numbers

QuesTion 1 Find the answers for the following questions,

a 6-3=__ _ b 8-5=
d +T—45=__ e +90—-33=
g +3-(G=+D= h  +15-+8=

f

i

9-2=
+7 —+5=
+10 - +7 =

QuesTon 2 Complete these subtractions (use the number line if necessary).

a +5--2=__ b +8--3=__
d +6—~-3=___ e +7--4=
g +8——4: h +4—'-2=—-——___

QuesTioN 3 Find each difference.

a =17-+3= b 8-+2=__
d “15-43=_ € —O-4d=__
g -10-+5= h -12—-48=

QuEsTION 4 Find the answers for the following subtractions.

a 4-3=__ b —5--3=
d —6--—2=__ e ~T——6=__
g -8~-—d4= h 6-4=_

QUESTION §  Find the values of the following.

a -8--8= b +20-+10=
d -17-+8= e -23--23-=
g -71--7= h -16-+3=

QuesTion 6 Simplify the following.

a 8-12= b ~S+2=__
d 8-(6)=__ e S5-(-9=
g 9-9=__ h -7-10=__

Direcled numbers
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c

f

9— () =

+10--5 =

—

9--6=____

=10 - +4 =

Y9-45=_ _

“T—4d=__

S~=2=__

8--3=_

10— -5 =

+15--3=__
—15——12=_____
~-19—-45=

—5-7=

D=8 =

6-15=__



Directed numbers

Topic 6: Multiplication of directed numbers

Question 1 Multiply the following.

a +3Ix+2= b +1x+6= ¢ +1x43=
d +H4x+9= e +Ix+b= f +3x+8=
g +1x+9= h +1x+15 i +llx+2=

QuesTion 2 Work out the following.

a +3Ix-2= b +5%x-3= c +4x-9=
d +4x-8= e +Tx—-4= f +5x-7=
g +6x-3= h +3x-7= i +8x-9=

QuesTioN 3 Find the answers to the following.

a —-3Ix+4= h —4x4l= ¢ Sx+ll=_ -
d -5S5x+6= e -—bx+d= f —Ix4+2=
g =3x+ll= h -3x4+8= i —4x+6=
QuesTioN 4 Simplify.

a -3X-4= b -4x-12= ¢ -8x-9=
d -2x-5= e -3x-5= f -5x-1=
g -Hx-T= h —4x-8= i —-6x—-8=
QuESTION 8 Find each product.

a +3x+9= b -5x+8= ¢ —Ox+l=
d +7x-3=__ _ e -8x-7= f +7x—-6=
g —Sx-12=____ h +3x+12= i +10x+9 =

QuesTion & Complete the following tables.

a b c
X | +8 | -10| -5 X |-8|-7|-3 X | +6)-12] -9
+7 +6 =7
-6 -5 +8

Directed numbers
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Directed numbers

Topic 7: Division of directed numbers

Question 1  Divide the following.

a +20++4= b 4+24++6= : ¢ +36+49=
d +81++49= e +49 47 = f +24+43=
g +24+48= h +20+45= i +56+48=

QuesTion 2  Work out the following divisions.

a +12+-2= b +9+-3= ¢ 415+ 5=
d +15+-3= e +18+-2= f  +12--3=
g +18+-0= h +12+-1= i +21 + =3 =

QuesTion 3 Simplify the following.

a =36++4= b -24+46= ¢ -36++12=
d -27++49= e -27++27=_ = = f _S5+45=
g -24+48= h -36-+43= I 27++3=

QUESTIONd Ifg = —4,b =2, ¢c=4and d = -8, find the value of the folIowing.

a a+b= b c+d= € ac+d=
d c+d= e a+b= f ¢+p=
g a+b= h d+ab= i d+e=

QuesTion & Fill in the missing number.

a —40+ =-10 b —121+411=_ _ c 9+43=
d +~=9 =44 € 449+ -7 = f +-3=-9
g -64+-8= h +63++49= i 21+47=

QuesTioN 6 Simplify the following.

a —45+-0= b -60++3= ¢ -20++10=
d +35+-5= e +H20+-12=___ = f —60+420=
g ¥2++13=__ = 00000 h 33+-11=__ -80+ 4=

Directed numbers
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Directed numbers

Topic 8: The four operations with directed numbers

QuesTion 1 Find answers to the following.

a -7+-8=___ b +9+43= +11+423 =
d -9-+43= . e ~—16—+4= 36— +8=
g T-B=____ h -9--5= 19— 18 =
QuesTioN 2  Find the value of the following.
a =-18++3= b -24-+-12= +34 = -2 =
d -5--10= e —6+-13= 8 —(=6) =
g +19+-3= h +8+-2= +16+ -5 =
QuesTioN 3 Work out the following.
a -30+-3= b +63+-9= —68 + 4=
d -16x—-6= e —064+48= -88 +-11=
g +8x-3= h -81++9%9= —36+—-6=
QuesTtion 4 Simplify the following.
a (#H3x+d)x42= b +9-+dx-4= —200+-100%x 2=
d (5-2)yx-3=____ e —60+-10x3= B+-T+-9=
g 12+(2x-=____ h (5-5)x-2= 8+ (~4+8)=
QuesTioN 5  Fill in the missing number.
a 454+-6=__ b __ _ +3=-12 +12 — =+15
d +3x-9=_ e = +41=- -8 - =-6
g +8x-3=_ h +8x-3= +6 X =-54
QuesTion 6  Complete the following tables.
a b
+ +4 —6 -8 | +10 | -3 X -3 +4 -2 +6 -5
D +3
+7 —7
-5 —4

Direcied numbers
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Directed numbers

Topic 9: Graphing a table of values

QuesTioN 1 Complete each table using the given rule and then plot the ordered pairs on a number plane.

a y=x+3 b y=2x-2
x 10| 1]f2 3 x 01 1]2 3
J y
y 7T
—= Ll
e — 3
€ y=2x d y = 7
x1 01123 [0l 1)z2]3
J y
4 J
b > x e — S
QuESTION 2 Complete the table of values for each graph.
a I LN
5 e . 5 - L]
a4 . sl .
3 4= L] 3 4= L]
24+ . 2. .
T4 9
1 ! 1 X ) ! > R s L
o 1 2 3 '4 s :5 x < 0 :1 =2 13 |4 ;5 I6 o %
x X
J ¥
QuesTION 3 Complete the table of values for the following rules.
a y=3x+4 Ylr|ef6|7]9 b n=2m+s mlojljz|3|4
Y n

Direcled numbers 9
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Directed numbers

Topic 10: Table of values and the number plane

QuesTioNn 1  Complete each table of values and then plot each set of ordered pairsona number plane.

a y=x b y=-x
x|-21-110(1]2 x |-21-1]0[|1]2
y _ y
y’l\ }11\
} } } > X i } —t > X
: 1
¢ y=x+1 d y=x-1
x |[-2|-1]0]1l]2 x|=2]-1104)11]2
y y
yAa yA4
t—t > X f t t —— X
-|. 4
y a d
c = =2
2 y=a
x1-4]-21012 |4 x|-2]-1l011]2
y y
YT y A
i > X —t +—1 > X
’ T
Directed numbers 10

mathletics Instant Workbooks - Series H Copyright @ 3P Learning



Directed numbers

Topic 11: The number plane

Pe

Me

v

o
o ==

10

QuesTioN 1 Write down the coordinates of the following points shown in the above number plane.

a A
e E
i I
m M
Q
u

b
f
J

n

r

v

B

< P 2 <« T

¢ C
g G
k K
o O
s S8
w W

d
h
1

= T

w

QUESTION 2 Write down the letter used to name each of the following points.

a (5, -2

e (2,2

i (54
m {-6,2)

q (5,3)

u  (-3,-5

b

f
i
n

0, -3)
3.-2)
0, 0)
4, 3)
(-2, 3)
(7, -2)

¢ (3,1

g G4

k (-6,-1)
o (7,2)

s (-4, 4)

w (8,4

Directed numbers

Mothletics instant Workbooks - Series H Copyright @ 3P Learning
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Directed numbers

Topic 12: Problem solving with directed numbers

1

10

11

12

13

14

15

Where would I be after a trip of 3 km south followed by a trip of 5 km north?

What will be the net result of a deposit of $500 in my account followed by a withdrawal of
$700?

Two numbers have a product of 30 and their sum is ~11. What ar¢ the numbers?

If the sum of two numbers is —1 and their product is -6, find the numbers.

‘1 am a negative number divisible by 5 and greater than —7. What am I?

Find the sum of a profit of $8000 and a loss of $13 000.

The temperature fell 3 degrees during the day and fell another 6 degrees during the night. What
was the total change in temperature?

What is the combined effect of a gain in weight of 4 kg and then a loss of 6 kg.

Start with an integer, 3, subtract 9 from it and multiply the result by —2. What is the answer?

If 2 more than ~5 is added to the product of 3 and 7, what is the result?

Multiply 5 and =3 and then add 6 to this result. What is the final answer?

Divide —30 by —3 and then multiply this result by —2. What is the answer?

Which of the integers, —8, —6, —2, 3, 9, is closest to zero on the number line?

From the integers, —6, —3, -1, 2, 8, find the three integers whose sum is —2.

Find the two numbers whose sum is =7 and product is 12.

Directed numbers 12
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Directed numbers

Unit Test PART A
Instructions This part consists of 12 multiple-choice questions
Each question is worth 1 mark
Fill in only ONE CIRCLE for each question
Calculators are NOT allowed
Time allowed: 15 Mminutes Total marks = 12
Marks

1 =32+ +18 equals

@A -n +50
2 6+-3+-] equals

@ -8 -10
3 +5-—p equals

@ +1 ~11
4 (-2) equals

® s -6
5 —-9--9 equals

18 0

6 (-6 x 4] + 8 equals

A -16 +16

7 =5~ (6 — ~1) equals
-10 12

8 -8+-2x-3 equals
@ 14 ~14

9 Ifa--—3andb=—2then(a-f—l:-)2
@A 25 1

10 Ifx:Zandy:—Sthenxy+63quals
A -4 16

11 -6x-5+—2 equals
@A 15 30

12 +36 =+ +4 + —3 equals

@ 3 ® -3

©
©

©

equals

©
©
©
©
©
©
©
©
©

+10

+1

+6

32

-12

-15

12

)
)

®

®
®

)

®
®
®
®
)
©

50

+8

81

18

-12

Directed numbers

Total marks achieved for PART A 12
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Directed numbers
Unit Test

PART B

Instructions

This part consists of 15 questions
Each guestion is worth 1 mark
Write answers in the answers-only column

Time allowed: 20 minutes

Total marks = 15

10

11

12

13

14

15

Questions

-5+7—8=

(-8 +3-1=
~7+-9=
9% +7 =
(67 + (-1 + 97
—3X-=5=
—2X-3X-4=
-l6+8=
-35+-7=

60 +—6 =
—7+8+(—2):
(4—17)><(—1+3].—_
8+ (-3)+3-8=
4+ (- 4=

—ax[-27+(3-12) =

Answers only Marks

EEE EEE

Total marks achieved for PART B

Directed numbers

14
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Special numbers, factors and multiples

Topic 1: Odd, even, prime and composite numbers

QuesTion 1 Complete the following sentences with “even’ or “odd!

a  The product of an odd number and 2 is always

b The product of an even number and 2 is always

¢ Anodd number multiplied by 1 is always

d  Aneven number multiplied by 1 is always

e  Adding 1 to an even number always gives an number,

f  The sum of two odd numbers gives an number,

g  Adding zero to an even number always gives an number,
h  Between 4 and 6 there is only an number.

QuesTioN 2

a  Which is the only even prime number?

b Write the even numbers between 2 and 12,

¢ Write all the prime numbers jess than 15,

d  All even numbers end in one of five digits. List them.

e  All odd numbers end in one of five digits. List them,

QuEsTION 3 Complete the foliowing.

a  The product of two odd numbers is an number,

b The product of two even numbers is an number,

¢ The square of an odd number js an number,

d  The square of an even number is an humber,

e  The difference between two odd numbers js an number.
£ The difference between two even numbers is an number,
QUESTION4  Answer the following.

a  What is the next odd number after 98997

b What is the next even number after 99 9997

¢ The product of an odd number and an even number js an number,

Special numbers, factors and muiliiples
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Special numbers, faciors and multiples

Topic 2: Square numbers

Question 1

]

a Extend this pattern by two more terms.

b What is the 7th square number?

¢ Write the numbers shown by the above squares.

d Why are these called square numbers?

QuesTion2  Extend the following patterns by three more lines.

a 1=1 b 1=1
1+3=4 14+2+1=4
1+3+5=9 j+2+3+2+1=9

QuesTioN3  Write each of the following in index form.

a 2x2= b 85x85= c 16x16=
d 12x12= e 59x59= f 5x5=

g 48x48= h 3x3= i 68x68-=
Jj 31x31-= k 14x14= i 103%x103 =

QuesTion 4 Write each of the following in expanded form.

a 4= b 20%= ¢ 92%=
d 822= e §2= f 72=
g %= h 5= i 50%=
Jj 1= k482 = | 312=
QuEsTION B

a  Write the square number that we get when the first 8 odd numbers are added.

b  Square numbers can be written as the sum of numbers.

Special numbers, tactors and multiples
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Special numbers, factors and multiples

Topic 3: Triangular numbers

.

a  Extend the pattern by two more terms,

QuesTioN 1

b What is the 7t triangular number?

¢ Write the numbers shown by the above triangles.

d  Why are these called triangular numbers?

QuESTION2  Extend the fallowing pattern by 5 more lines,

1=1
1+2=3
1+2+3=6

QuesTion 3

a  List the first ten triangular numbers.

b Add the first two triangular numbers, What kind of number do you get?

¢ Add any two consecutive triangular numbers. What kind of number do you get?

d  Find a number that is both a triangular number and a square number.,

QuesTioN 4

a  Which numbers are triangular between 10 and 407

b Adot diagram for the 3rd triangular number is drawn for you in Question 1.
Draw a similar dot diagram for another triangular number,

Speclal numbers, factors and muitiples
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Special numbers, factors and mulfiples

Topic 4: Factors

QuesTion 1

a Is 1 a factor of 107

b s 2 a factor of 107

¢ Is5 a factor of 107

d Is 10 a factor of 107

e How many factors of 10 are there? List them.

QuesTioN 2 Find the factors of the following numbers.

a 16 ‘ b 108
¢ 200 | d 24

e 72 f 256
g 225 h 500

QuesTion 3  Find the value of the missing factor.

a 5x =75 b x5=85 ¢ 3Ix =57
d 3x =84 e x2=52 f % 6 =54
g 13x =65 h x 15 = 60 i 9x =108
Jj 4x =36 k x 3 =39 1 x71=133
QuesTioN 4

a What is a prime number?

b How many factors does a prime number have?

¢ What number is a factor of every number?

d Write all the prime numbers between 10 and 30.

QuesTion B Use a factor tree to factorise each of the following.
a 27 b 63 ¢ 108

special numbets, factors and multiples
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special numbers, factors and multiples

Topic 5: The highest common factor (HCF)

QuesTion 1 Find the factors for each pair of numbers and circle the common factors.

a 8 b 12

12 16

QuesTion 2 Find the factors for each set of numbers and circle the common factors.

a 8 b 12
10 16
12 18
QuesTion 3

a List all the factors of 12.

b List all the factors of 18,

¢ List the common factors of 12 and 18.

d  What is the highest common factor (HCF) of 12 and 187

QuesTion4  Find the highest common factor (HCF) of the following.

a 12 and 30 b 21 and 84

¢ 4,8and16 d 14, 21 and 28

Special numbers, factors and multiples
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Special numbers, factors and multiples

Topic 6: Multiples

QuesTion1  Give the first three multiples of each of the following numbers.

a 4 b 5 ¢ 10
d 13 e 11 f 14
g 15 h 25 i 20
QuesTioN 2

a List the first seven multiples of 6.

b List the first seven multiples of 4.

¢ What are the common multiples of 4 and 67

d  What is the lowest common multiple (LCM)?

QuEesTION 3

a  Write any six multiples of 5.

b List all the multipies of 7 between 10 and 60.

¢ List all the multiples of 5 up to and including 80.

QuesTion 4 List the first five multiples of the following numbers.

a 2 b 3
c 4 d B8
e B f 9
g 10 h 12
QuUESTION S

a  Are all whole numbers multiples of 17

b  Are all even whole numbers multiples of 27

¢ Write the smallest multiple of any whole number.

Special numbers, factors and multiples
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Special numbers, factors and multiples

Topic 7: Lowest common multiple (LCM)

QuesTion 1

a  List the first seven multiples of 6.

b List the first seven muitiples of 9.

¢ List the common multiples of 6 and 9.

d  What is the lowest common multiple {LCM) of 6 and 97

QuesTioN2  List the first eight muitiples for each set of numbers and circle the common multiples.

a 6and8 b 2and12

¢ 3, 4andB d 6, 8and 12

QuesTion 3 List the first five multiples for each set of numbers, circle the common multiples and find the

LCM.
a 12and 16 b 15and 20
LCM = LEM =
. ¢ 4,6and12 d 6, 12 and 24
LCM = LCM =

Speclal numbers, factors and multiples
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Special numbers, factors and multiples

Topic 8: Index notation, square roots and cube roots

QuesTionT  Write each of the following in expanded form.

a & b 9
c 5 d 28
e 45 f 7

QuesTioN 2  Write each of the following in index form.

a 3x3Ix3Ix3Ix3Ix3 b ITx7IxTxTxTxTxTIx]
¢ 15x715x15x15 d 21x21x21x21x21
e 81 xB81x81 f 36x36x36x36

QuesTion3  Complete the following table.

Index form Base Index Basic numeral
a 122
b g
c 38
d 16°
e 27

QuesTiond4  Complete the following.

If 52 = 25 then V25 =

o

a |f32=9thenw/—=

If 152 = 225 then V225 =

=1

¢ |F72 =49 then V49 =

If 6% = 216 then V216 =

-

e If 43 = 64 then V64 =

QuesTioN S Evaluate the following.

a 9= b 144 = ¢ Y8= d 19 =
e 121= f 256 = g 169 = h 41000 =
i a00=_  j a5=_ k V3= | V758 =
m (+8) = n (Vi6) = o (V27) = p (VEa) =

Special numbers, factors and multiples
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Special numbers, factors and multiples

Topic 9: Problem solving with special numbers, factors and multiples

1 Is 14 a factor of 567

9 is one factor of 72. What is the other factor?

Write all the factors of 24.

QN

Are there any even prime numbers? If so, list them,

S List all one-digit prime numbers.

6 What are the common factors of 24 and 327

7 Find the highest common factor (HCF) of 18 and 42.

8  Write the first three common multiples of 8 and 12.

9  Find the lowest common muttiple (LCM) of 8 and 12.

10 Find the first five square numbers.

11 Find the first five triangular numbers.

12 Find the first two numbers which are both triangular and square.

13 Find all the multiples of 2 between 15 and 35.

14 Find the lowest common multiple (LCM) of 6, 9 and 12.

15 Find ali the composite numbers between 10 and 40.

Special numbers, factors and multiples
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Special numbers, factors and multiples
Topic Test PART A

Instructions This part consists of 12 multiple-choice guestions

Each question is worth 1 mark
Fill in only ONE GIRCLE for each guestion
Calculators are NOT allowed

Time allowed: 15 minutes Total marks = 12
Marks

1 The square root of 6 is

@ 3 4 © 5 ® 6 1
2 The sum of the first three triangular numbers is

@ 10 18 © 24 ® 30 1
3  The sum of the first three square numbers is

@ 14 18 © 24 ® 30 1
4 The sum of the first five prime numbers is

@A 14 18 © 28 ® 30 1
5 The sum of the first five prime numbers greater than 3is

@ 26 36 © 46 ® 53 1
6 The next prime number greater than 13 is

@ 16 17 - © 18 ® 19 m
7  The number of factors a prime number has is

@ 1 2 © 3 ® 4 1
8 The lowest common multiple of 6 and 8 is

@ 12 24 © 36 ® 48 1
9 |f7 is one factor of B4, the other factor is

@ 6 12 © 24 D 42 1

40 The sum of two consecutive odd numbers is 24. The smaller number is
@ 5 7 © o ® 1 1

special numbers, factors and multiples
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Special numbers, factors and muitiples

Topic Test PART A confinved

Marks
11 The sum of three connsecutive even numbers is 30. The smaller number is
@ 4 6 © s ® 10 1
12 The sum of two consecutive triangular numbers is
@ a prime number an odd number  © an even number ) a square number 1
13 The only even prime number is _
@ 2 4 © 6 ® s 1
14 The first two numbers that are both triangular and square are
@A land4 Tand 9 © 1and1s ® 1and 36 1
15 The sum of all one-digit odd numbers is
@ a triangular number a square number
© a prime number ® an even number 1
Total marks achieved for PART A 15
Special numbers, factors and mulliples
Mathletics Insiant Workbooks — SeriesH2 Copyright ® 3P Learning 1 1



Special numbers, factors aond multiples

Topic Test PART B

Instructions This part consists of 15 questions
Each question is worth 1 mark
Write answers in the answers-only column

Time allowed: 20 minutes Total marks =15
Questions Answers only  |Marks

1 List the first four odd numbers. 1
2  How do you know if a number is even? 1
3 How many even prime numbers are there? 1
4 Write the next prime number greater than 59. 1
5 What is the 8th square number? 1
6 Write 9% in expanded form. 1
7 List the first six triangular numbers. 1
8 Write the next three numbers greater than 20 that have only

two factors. 1
9 Which of the following numbers are multiples of 37

4,6, 8,10, 12, 14, 16, 18, 20, 22, 24, 26 1
10 List the common factors of 24 and 36. 1
11 Write 9 x 9x 9% 9x 9x 9% 9x9x9 in index form. 1
12 1f 9* = 729 then find 1729 1
13 Write the product of the third triangular number and the fourth

square number. 1
14 Find the sum of the first seven square numbers. 1
15 Find the sum of the first eight triangular numbers. 1

Total marks achieved for PART B 15
special numbers, factors and multiples
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Speciq| numbers, factors ang Mmultiples
Topic Test PART C

Instructions This part consists of 4 questions
Each question is worth 5 marks
Show all Necessary

Time allowed: 20 minutes Total marks = 20

Questions Marks

Marks
T Write each of the fo] lowing in expanded form,

a 2=
b &%=
Write in index form.

¢ 8x8x8x8x8x8=
_—
d 12x12x12x12x12x12x12=
—_—
e 9x9x9x9x9x9x9x9x9x9= []
_—

2 Use a factor tree to factorise each of the following numbers.
a 18 b 24 c 120

5]

3  Evaluate the following.
a 3= _— b 54 c 9=
_— —_—
d 196 = e 517 - E

o o

Ly

List all the factors of 16.
List all the factors of 24.
List the common factors of 16 and 24.
e S

(=3

Find the highest common factor (HCF) of 16 ang 24,
e Find the lowest common multiple (LCM) of 16 and 24.

Total marks achieved for PART C

Special numbers, factors and multiples
Moathletics Instant Workbooks - Series H2 Copyright ® 3p Learning 1 3




Stages of life and perceptions of liveability

People at different ages perceive liveability differently. Based on age, life stages have a big impact
on choice of place to live. '

Life stage | Characteristics

» Children need childcare facilities, playgrounds and a safe and healthy environment.
» Growing family relocate to a bigger house in a 'better’ suburbs,
= Children have no choice, but influence the choices made by parents and caregivers.

* Move from small towns to regional centres and cities where higher education facilities are
available,

* Live at home to save money for travel.
» Go oversess to live and study.
» Share a house with friends close to university.

¢ DINKS: (double income no kids) buy a city apartment or a house in the suburbs and commute;
travel and work overseas. '

» Stay single, live in an apartment.
¢ Kippers (kids in parents’ pockets) kids return home, no moving or downsizing.
= Marriage, family, mortgage in the suburbs.

» Sell up, buy a mobile home, become a ‘grey nomad’ for a few years.
» Empty nesters: sell their house in the suburbs and downsize to a city apartment.
* Move to a retirement home or move in with children.

* Make a tree change or a sea change.

1. Study the table. Which living options would you choose for each of the three stages of life
when you are no longer a dependent child and why?

2. Predict which life stage dominates the population of Oran Park. Give your reasons why,
providing evidence of facilities in Oran Park.

OPHS Online learning 2020 1



Oran Park Town Life Stages

Visit hittps://www.oran parktown.com.au/why-oran-park/testimonials/

Watch the 4 videos

CHRIS & EMMA JAYSON & JODIE KELLY & ELLENA IAN AND CHERYL

an Park Kuﬁwn Ian.. :

X5

For each testimonial answer the following questions:
1. Describe the family unit
2. Why have these people moved into Oran Park?
3. What facllities do they use at Oran Park?

Chris and Emma Jayson and Jodie

Kelly and Ellena lan and Cheryl

What do these testimonials tell buyers about Oran Park?

Why is it important to have a variety of people from different life stages living in Oran Park?




| Population profiles

Population profiles reflect the liveability Bab ;
of places for different age and lifestyle - =
groups. These ‘pyramids of age’ heip 60 - 64 I
councils plan facilities to meet the o d = Q
demands of each group in their a2 I ——
populations. Planning age-friendly 3530 .
places for the older generations and 25-29 =
liveable communities that are inclusive  15-19
of all age groups are current trends e
0-4

across the globe. 10 08 06 04 02 00 02 04 06 08

What has Oran Park done to be inclusive of all age groups in society. Use examples to support
your answer.

Study the 2016 population statistics for Oran Park, NSW and Australia and complete the activities.
Complete the 2016 Population Statistics graph for Oran Park and Australia.

Graph Oran Park on the |eft side of the graph, Australia on the right side of the graph.

Note: add 80—84 years and 85 years and over fogether.

After completing your graph, answer questions 1-4 in your Geography book.
4. What are the main differences and similarities between the graphs?
5. What are the main characteristics of the population of Australia?
6. What are the main characteristics of the population of Oran Park?
7. What services and facilities would be needed and why?

OPHS



Age Oran Park % New South Wales % Australia %
Medtan age 28 . 38 - 38 -
04 years ' " 594 125 465135 62 1,464,779 63
59 years 448 84 478,184 6.4 1,502,646 g4
10-14 years . 283 59 443008 59 1,397,183 6.0
15-19 yeass 237 50 448,425 60 1421595 6.1
20-24 years _ 286 60 488,673 65 1,666,793 6.7
25-29 years ' 552 118 527161 70 1,664,602 7.1
30-34 years o o B0 128 540,360 72 1,703,847 73
35-30 vears ' 484 101 499,724 87 1,581.679 6.7
4044 years ' 30 a7 503,16% 67 1583257 6.8
45-48 years . o L2077 43 492440 68 1581455 68
50-54 years _ . 150 34 485546 65 1,523,554 85
55-59 years o o ' 3 3 469,726 63 1454337 62
60-54 years o ' 148 a4 420044 56 1,299,357 56
65-869 years 12 23 384,470 8.4 1,188,909 5.1
70-74 years o : ] 13 202556 39 8B7,716 38
75-79 years ‘ ' 0 o8 217,308 29 852,857 2.8
80-84years o ST S 3 o 155806 21 460549 20
85 yaars and over 19 04 167,506 2.2 486,842 2.1

The median age of people in Cran Perk (State Suburbs) was 29 years. Children agad 0 - 14 years made up 27.8% of the pepulation ard people aged 65 years and over

made up 5.6% of the population.

2016 Population statistics

Oran Park

Australia

80+

75-79

70-74

65-69

60-64

55-59

50-54

45-49

40-44

35-39

30-34

25-29

20-24

15-19

10-14

5-9

0-4
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Geography Skills: Gem Island

Rnoff |1
(M}G 5/ Istand NZ;;WS _____

\k/ A
AT A /Rt
/'/Q,,’:k’/.// A

B,
%5

N TN Kendal
Smugg\@?\\ \ 1 il 4 ol
Cave ) / I n'n /| Easter
Fisharman’s|/ w4 /. |3 w |Bay
Beach / / - \\
N P
—1 ert N A Hzrries
* Reef
Cove N Bay 7 o *
*
e 95 2 a5 96 a7 98 29 30 31 37 33 34 35 36
: 1Scale1:21000003 \ /225 Trig point ="~ River o Dense woodland
“Wometres 165  Spotheight o Sand dunes; beach , Scatterer'i trees
Contour interval; 50 metres 507 Contour line ~%-- Track; bridge
Yr % Lighthouse; submerged rock

Gem Island



% Activities
Knowledge
1 Why are maps imporiant?

2 What are the five essential features of a good map?

3 How many figures do the following have:
i anarea reference ii agrid reference?

Skills

All the following questions will help you build map-reading skills.
They are based on the map of Gem Island in 1.15.

Using the legend

Write the scale of the map in words,

Draw the symbol used for sand dunes.

Draw the symbol used for a lighthouse.

What colour is used for dense woodland? _
How many submerged rocks are there on the map?

L 00 N o G s

How many rivers are there on the map?

10 Record three ways in which height can be shown on a map.
11 Name one of the tracks found on the island.

12 Is there a bridge in Lindale?

13 Name an area of dense woodfand.

Direction

14 What is the correct term for the symbot on the map showing
direction?

15 What is the direction from Lindale to Coniston?
16 What is the direction from Coniston to Smugglers Cave?

17 What is the direction from The Knoll on Scout Island to
Heiries Reef?

18 What is the direction from Kendal Hill o the jetty?

19 Whal is the direction from the lighthouse to Hidden Cove?
20 On which side of the island is Easter Bay?

21 On which side of the island is Sandy Beach?

22 Which point on the map is the furthest west?

23 If you watked north from Kendal Hill to the coast would you
pass through trees?

Locating feattiras

24 What human feature would you find in the grid square at
these area references:

a 2350 h 2853 c 3451 d 25567
25 What physical features would you find in the grid square with

these area references:

a 3545 b 3051 ¢ 2256 d 23477

26 What is the area reference for:
a8 Smugglers Cave
b the top of Lookout Hill
¢ the trig point on Kendal Hill
d the highest point on Scout Island
e Nab Point?

27 What feature is found at each of these grid references:
a 340470 b 270565 ¢ 259565
d 326501 e 2135977

28 What s the grid reference of each of the following features:
a the trig point on Kendal Hill
b the spot height on The Knoll
¢ the submerged rock nearest to Scout Island
d the building nearest the bridge in Coniston
¢ the building nearest the jetty in Lindale?

Distance

29 Give the dislance in a straight line from the trianguiation point
on Kendal Hill to each of the following:

a the spot height on Lookout Hill

b the spot height on Scout Island

¢ the building at Fisherman’s Beach
d  the lighthouse

e the southern end of the jetty.

30 What is the shortest distance across The Narrows?

31 What is the distance along the Coastal Way from
Smugglers Cave to the bridge in Coniston?

32 How far is it along the coast from Smugglers Cave to
Hidden Cove?

33 How far is it around the coast of Scout lsland‘?
Relief

34 What is the height of the trig Point on Kendal Hill?
35 What is the height of the sumrmit of Lookout Hill?

36 What is the height of the summit of The Knolf on Scout
Island? '

37 How high is the High Way at 3205357
38 How high is the Coastal Way at 2525507
Treasure trail

39 Start at the lighthouse, fravel north-west for 6 kifometres,
then nerth jor 5.5 kilometres, Follow the track heading
north-west until you reach a human feature. From there
travel directly west for three kilometres and then dig for the
treasure. Where did you dig?

40 Draw your own treasure map. (Remember BOLTS.)

Topographic Map Skills




B HSIE Faculty

Year 7 Assessment Task 1
Term 1 2020

"DETALS

Topic: Place and Liveability: Assessing the liveability of a place

Date of issue: Term 1, Week 7 (at the fieldtrip) Due date: Term 1, Week 10 (in your Geography class)
Monday 9 March Tuesday 31 March
o Period 4 (7T, 7D) o Period 1(7G), Period 2 (7E)
Tuesday 10 March Wednesday 1 April
o Period 2 (7P) o Period 1 (7S), Period 3 (7T and 7D)
Wednesday 11 March Thursday 2 April
o Period 1 (7A), Perlod 2 (7G), Period 3 (78) o Period 1(7A), Period 3 (7P, 7Q)
Thursday 12 March
o Period 4 {7E, 7Q)

Type of task: Report (hand in)

 TASK DESCRIPTION

This term in Geography, you have been studying the topic Place and liveability.

in this unit you have been learning about what factors enhance and reduce liveability. You have been using this
knowledge to develop your own perception of liveability in Oran Park.

For your assessment fask, you are required to write a report (850 words) on the following question:
Assess the factors that enhance and reduce the liveability of Oran Park.

You have been provided with the opportunity fo engage in fieldwork and visit the Oran Park Sales and Infarmation
Centre. You will be given ONE [esson to prepare your assessment. Use your excursion notes and the scaffold
provided to help you prepare your task. However, more time will need to be spent at hame completing this task.

The report requires you to define liveability and to understand the factors that affect the liveability at Oran Park. To
successfully assess the liveability, you are required to:

o make a judgement on TWQ factors that enhance liveability at Oran Park
o make a judgement on TWO factors that reduce liveability at Oran Park




Factors that affect iiveability of Oran Park

Environmental Social Cultural Economic Infrastructure
» Climate: » Law and order » Places of » Employment o Quality of road
temperature o Level of crime worship opportunities access
and humidity Level of petty | * Community » Affordable * Availability of public
* Quality of urban crime recreational housing transport
design facilities
| o Alcohol-related _ * Access to * Transport
¢ Architecture disorder + Entertainment shops and interchanges
* Streetscapes o Graffiti and venues department s Quality
o Parks and vandalism » Public libraries stores telecommunications
ardens Restaurants * Service Infrastructure
S _ o Personal ) stations and ©
» Maintenance of safety e Licenses clubs mechanics * Reliable utilities —
public spaces » Education * Ethnic diversity | , yardware \S'V:v'fgé:'em“Clty,
o Choice of outlets Cvl d
¢ Cycleways an
schools » Personal e
. . g pathways
o Quality public services such .
schools as hairdressers | * Maintenance of
Opportuniti public schools and
© fo':?)(;s'tml 1es hospitals
school
education
* Healthcare
o Accessto
dentists and
doctors
o Availability of
private
healthcare
o Quality of
public
healthcare
o Age care
facilities

Your report must include the following parts:
Section A Include a map with BOLTS and graphs to support your writing where necessary.

* Introduction: Define liveability and why is it important. Describe the features, characteristics and location of
Oran Park (150 words)

Section B Include four annotated photographs, one for each liveability factor

» Paragraph 2: Describe enhancing liveability factor 1, explain how it increases liveability for people and their
wellbeing (150 words) :

¢ Paragraph 3: Describe enhancing liveability factor 2, explain how it increases liveability for people and their
wellbeing (150 words)

» Paragraph 4: Describe reducing liveability factor 1, explain how it decreases liveability for people and their
wellbeing (150 words)

» Paragraph 5. Describe reducing liveability factor 2, explain how it decreases liveability for people and their
wellbeing (150 words)

SectionC

 Conclusion: Make an assessment — is Oran Park liveable based on your chosen liveability factors? (100
words)




NESA TERMINOLOGY

Assess -make a judgement of value, quality, outcomes, résults or size
Define - state meaning and identify essential qualities
Describe - provide characteristics and features

Explain - relate cause and effect; make the relationships between things evident; provide why and/or how

| MARKING CRITERIA

You will be assessed on how well you:
» demonstrate knowledge and understanding of the factors that affect liveability at Oran Park
* process geographical information such as maps, photographs, graphs and fieldwork notes
* present a logical and cohesive response using appropriate geographical terminology

— e e

: OUTCOMES TO BE AEéESS‘;ED R M% | 7 i

GE4-1 - locates and describes the diverse features and characteristics of a range of places and environments
GE4-3 - explains how interactions and connections between people, places and environments result in change
GE4-6 - explains differences in human wellbeing

GE4-7 — acquires and processes geographical information by selecting and using geographical tools for inguiry

GE4-8 - communicates geographical information using a variety of strategies

 SUBMISSION INSTRJCTIONS R

You are to hand your assessment task to your teacher during your Geography lesson on the due date that relates
to your class. Any submissions after this time will be considered to be Iate.

You are to submit your report on paper, size 12 font, double spaced (to provide space for teacher feedback).

IEVhat do I doifl am absent?

If you are absent the day of an assessment task or examination, you MUST:
* report to the teacher or head teacher of the faculty on the first day of return to school
* supply a suitable explanation e.g. letter, doctor’s certificate

The Head Teacher will decide and advise you whether:
» you will sit for a substitute task, OR |
s can submit the task late, OR
s be given an estimate, OR

» _the task will be recorded as a Non-Attempt
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Oran Park £84 %
An assessment of the liveobility of Oren Park ( -"‘

g

What does Oran Park have to offer?

Oran Park Town Centre Projects

Factors that affect liveability in
Oran Park
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Environmental factors

* Climate: temperature and humidity
* Quality of urban design

* Architecture

* Streetscape

* Parks and gardens

* Maintenance of public spaces

S

Environmental factors

Bt Quaityar W
uthap design
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Social factors

B
Be
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Healthcare

Social factors

Law and order

* Level of violent crime

* Level of petty crime

* Alechol-related diserder
* Graffiti and vandalism

* Personal safety

Social factors Education

v * Choice of schools
AR * Quality public schools

* Opportunities for post-sehaol
education

Social factors

o)

Healthcare

« Access to local dentists and
dectars

* Avallability of private healthcare
* Quality of public healthcare
* Aged care facilities

Cultural factors

* Places of worship

* Community recreational facilities
+ Entertainment venues

* Public libraries

* Restaurants

* Licensed tlubs

+ Ethnic diversity
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Licensed clubs

Ethnie
diveraity

Economic factors

* Employrnent opportunities

= Affordable housing

* Access to shops and department stores
* Service stations and mechanics

* Hardware outlets

* Personal services such as hairdressers

Aucesatorhoprand  EEREOREECEE ..
3

daparimentiteres -
e Perranalveniens

o et doat marwn TE

e

Infrastructure factors

* Quality of road access

+ Availability of public transpart

* Transport interchanges and commuter parking
» Quality telecommunications

* Infrastructure

* Reliability of utilities ~ water, electricity, sewage
* Cyleways and pathways

* Maintenance of public schocls




What factors
enhance liveability
at Oran Park?

ORAN PARK
TOWI

What factors
reduce liveability
at Oran Park?

16/03/2020
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Getaway Island Activities:

1. What type of map is Getaway Island?

2. What is the contour interval of this map? Explain the 2 ways you can work this out

3. Whatis the spot height of Peak Hill?

4. What is the scale of this map?

5. What human activity is located at:
a) AR2262 -

b) AR2758 -

6. Use the legend to identify the physical features at:
a) GR253634 -

b) GR284609 -

7. What is the height of the land at
a) PointA-

b) GR229656 -

c) GR240602 -

8. Whatis the direction of
a} Peak Hill to the Marina -

b) Marina to Wide Bay -

8. Describe {features, direction, topography of the la nd) your journey if you travelled from
Peak Hill to Duck Arm




Year 7 work for English

* Students have an assessment task to work on. (See attached.)

» There is a scaffold booklet to help them with each section of
this assessment task. The can choose to use the scaffold
booklet or they can work independently on each section of
their assessment.

o If they finish the task there are some literacy exercises for them
to work on.

o If they finish the literacy exercises we would suggest reading a
book or articles of their choice.



English Facuity

Year 7 Assessment Task 1
Term 1 2020

STUDENT NAME

Topic: Identity — Self, School and Community

Due date: Date of issue:

23 March, 2020 ot March, 2020

7A, 7D, 7E, 7G, 7P, 7S, 7T 7A, 7D, 7E, 7G, 7P, 7S, 7T
24 March, 2020 10t March, 2020

7Q 7Q

Type of task: Portfolio of work (reading and writing)

TASK DESCRIPTION

This term in English, you have been studying the topic fdentity — Self, School and Community.

In this unit, you have been learning about different ways that identity can be represented in texts. You have been
using this knowledge to respond to and compose different types of texts.

For your assessment task, you are required to submit a portfolio of four texts:
o Letter
+ Information report
« Interview script
» Descriplive passage

You will be given time during lessons to complete your texts, however, some time may need to be spent at home
polishing your work.

Text One: Letter

You are to write a letter to your future self. You are to describe your hopes and wishes for the future. You are to write
as if you are talking to yourself and predict what the future may bring. You will be given time in class to compose
your letter.

Tips:
» Ask yourself questions
» Use the words “l hope”

« Write in the first person using the words “l and me”




Text Two Information report

" You are to compose an information report on a topic that is of personal interest to you. Your toplc needs to be
discussed in class with your teacher. You will have time in class to investigate, interpret research and compose your
report.

Tips:
Your information report must include:
¢ Introduction
+ Sub-heading Cne
» Sub-heading Two
+ Sub-heading Three
= Conclusion
+ Bibliography

Text Three: Interview script

You are to compose a script for an interview. You are to spend time in class researching the daily life of a 12-13-
year-old person in a different country. You are then to apply this research so that you can compose an interview with
an imagined young person from your chosen country. Your interview is to address both questions and answers.

Tips:
» You need to use the appropriate interview format
e You are to create a ‘voice’ for both the interviewer and the interviewee

« You are to ask questions that address what a day in their life would be like

Text Four: Descriptive_passage

You are to compose a passage that describes one physical place in the school. You will be given time in class to
explore this place and compose your piece. Your passage should be written so that the reader can imagine actually
being there.

Tips:
« Use descriptive language such as adjectives

¢ You need to appeal to all five senses

« Choose a place that you enjoy spending time

NESA TERMINOLOGY
Apply - use, utilise, employ in a particular situation

Describe - provide characteristics and features

Interpret - draw meaning from
Investigate — plan, inquire into and draw conclusions about

Predict - suggest what may happen based on available information

MARKING CRITERIA :

You will be assessed on how well you:

o structure each of your texis

s use language to express yourself

¢ consider the audience and purpose of your texts
» edit and publish your work




B OUTCOMES TO BE ASSESSED ‘

EN4-1A - responds to and composes texts for understanding, interpretation, critical analysis, imaginative expression
and pleasure

EN4-2A - effectively uses a widening range of processes, skills, s{rategies and knowledge for responding to and
composing texts in different media and technologies

EN4-3B - uses and describes language forms, features and structures of texts appropriate to a range of purposes,
audiences and contexts

EN4-8D - identifies, considers and appreciates cultural expression in texts

SUBMISSION INSTRUCTIONS )

You are to hand your assessment task to your teacher during your English lesson on the due date that relates to
your class. Any submissions after this time will be considered to be late.

You are to submit your portfolio on paper (either handwritten or typed).

What do | do if | am absent?

If you are absent the day of an assessment task or examination, you MUST:
« report to the teacher or head teacher of the faculty on the first day of return to school
« supply a suitable explanation e.g. letter, doctor's certificate

The Head Teacher will decide and advise you whether:
» you will sit for a substitute task, OR
+ can submit the task late, OR
¢ be given an estimate, OR
s the task will be recorded as a Non-Attempt




" MARKING GUIDELINES

Qutcome Grade Performance Descriptor
EN4-1A - responds to and composes A Compo§es arange of texts that demonstrate an outstanding and
texls for understanding, interpretation, sophisticated use of tone and structure
critical analysis, imaginative . .
axpression and pleasure B Composes a range of texts that demonstrate a highly accomplished use
of tone and structure
c Composes a range of texts that demonstrate appropriate tone and
structure
D Composes texts that show a basic use of tone and structure
E Composes texts that show a limited use of tone and structure
ENG-2A - effectively uses a widening A Presen.ts a portfolio of texts that 'reflect an outstanding ability to plan, draft
range of processes, skills, strategies and edit responses to create polished texts
d knowledge f ding to and
ismpgz;:; ts,zs?r: ﬁ;‘;ﬁ;‘m‘?fedia B Presents a portfolio of texts that reflect a highly developed ability to plan,
and technologies draft and edit responses to create polished texis
c Presents a portfolio of texts that reflect a sound ability to plan, draft and
edit responses to create polished texts
D Presents a portfolio of texts that reflect a basic ability to plan, draft and
edit responses to create polished texts
E Presents a portfolio of texts that reflect limited ability to plan, draft and
edit responses to create polished texis
EN4-3B - uses and describes A Demonstrates skilful control of language appropriate to audience and
language forms, features and purpose
structures of texts appropriate to a . B .
range of purposes, audlences and B Demonstrates highly effective control of language appropriate to
contexts audience and purpose
c Demonstrates satisfactory control of language appropriate to audience
and purpose
D Demonstrates basic control of language with minor consideration of
audience and purpose
E Demonstrates limited control of language with little or no consideration of
audience and purpose
EN4-8D - identifies, considers and A Composes texts that skilfully consider cultural expression
appreciates cultural expression in
texts B Composes texts that thoughtfully consider cultural expression
c Composes texts that appropriately consider cultural expression
D Composes texts that attempt to consider cultural expression
E Composes texts that make little or no attempt to consider cultural

expression
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Areas where you have performed weli:

Areas where you need to improve:
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A Letter to Myself

Write a letter to yourself that you can read at the end of the year. It will be really interesting to
see how much you have changed and achieved in one school year.

Take notes under these headings to help you write your letter.

Your likes/dislikes about school:

Your favourite/least favourite subject:

Things you are good at:

Things you find challenging:

@ Fage 1 of 2 visit twinkl.com @




A Letter to Myself

Is there anything you would like to learn or are looking
forward to learning?

Do you have any goals for this year?

How will you reach your goals?

@ Page 2 of 2 visit twinkl.com 1
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“Letter to Mysel” Task

For this task you will be writing a letter to your future self, sealing it in
an envelope and getting it returned at the end of the year. I suggest
that you write at least 1-2 pages to your future self. You must write in
paragraphs.

Here are some thoughtful topics you should address:

ME, NOW: my hopes, fears, dreams, intentions, goals, probiems,
concerns, likes, dislikes, joys, frustrations: what T like about myself;
what T don't like about myself; what I'm proud of; what T think about:

what bothers me; who I am, efc.

« MY WORLD: a description of my home, bedroom, school, neighborhood,
town; my favorite places to go; chores, allowance, pet(s), possessions,
clothes, religion, current events; FAVORITES: books, music groups,

movies, TV, etc. Include a map of your room, street, etc.

« WHAT I DO: my hobbies, pastimes, sports, school activities; what T do
when I'm alone; what I do with friends; favorite snacks and foods:
chores; how I spend my weekends and vacations; special activities T do,
organizations I belong to, etc.

 PEOPLE IN MY LIFE: my family, siblings, aunts and uncles,
grandparents, friends, best friend(s), teachers, the opposite sex, "him"
or "her,” who T like, people I'd like to know better, people T admire and
respect, important people in my life, people who annoy me, etc.

« MY PAST: where I was born, where I lived, growing up, childhood
accidents, childhood memories, schools I attended, previous pets, frips
I've taken, important events in my life so far, former friends, former

teachers, teams I played on, previous romances, etc.

MY FUTURE: predictions, what I want to do, my long range goals, what
I'm looking forward to; what I'm dreading: my goals, my hopes and fears
for the world; summer vacation, high school, college, marriage,
employment, etc.




Narne:

ALEBTTER TO
FUTURE 52/ J

Wrile a leller 1o your {ulure self 1o be Oopened and Fead on he fast day of
SChool Be sure lo answet each of Ihe {ollowing questions so you can
see how Much you've learned and grown by fhe end of this school year.
*Remember 1o use proper leller {ormal (incdude a greeling, fhe dale, and 3
cosing). Include proper punclualion fike Capitalizalion and periods.

What do you like and dislike about school?
What are you looking foruard 1o his year?
Whatis your favorile subject? Why?

What subjed is difficult for you? Why?
Whal are your sitengihs in school? Whal are your falenls oulside of
SChool?

What would you like o learn lhis year?

Whal are your academic goals? Whal are YOUF goals oulside of school?
How will You work o successiully reach your goals?
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Information
Report



Introduction

The purpose of this reportis to ...

List points in order using the words firstly, secondly and thirdly to stort your sentences (one sentence
per point}

Body Paragraph 1 -Subheading 1

Discuss Topic 1 in paragraph form {topic sentence, expand, give evidence/provide an example,
explain, conclude paragraph).

Body Paragraph 2 - Subheading 2

Discuss Topic 2 in paragraph form (topic sentence, expand, give evidence/provide an example,
explain, conclude paragraph).

Body Paragraph 3 - Subheading 3

Discuss Topic 3 in paragraph form (topic sentence, expand, give evidence/provide an example,
explain, conclude paragraph).

Conclusion
This report has shown that ...

List your points in order using the words firstly, secondly and finally to start your sentences.




Oodgeroo Noonuceal — An Australian Poet

Introduciion

The purpose of this report is to provide information about the Australian poet called Oodgeroo
Noonuccal. Oodgeroo was previously known as Kath Walker. She wrote many intriguing poems
and many children study her poetry at school. Oodgeroo had an interesting childhood, she used
poetry to express messages and one of her poems is called, “Then and Now.”

Oodgeroo’s Childhood

Oodgeroo was born in 1920. She grew up on Stradbroke Island in Queensland. She was an
Indigenous Australian and was of the Noonuccal tribe. She left school when she was thirteen
because she had to support her family. She worked as a house keeper/servant. When she was
sixteen she wanted to become a nurse but she was not allowed to study nursing because she was
Aboriginal. She served in the women’s service of the army in World Warlias a telephone operator.

Poetry and Oodgeroo’s Message

Oodgeroo became involved in Aboriginal rights after the war. She wanted to change the way
society treated Indigenous Australians and stop the racism. She wrote poems to express her
message. Her poems are about indigenous Australians maintaining faith in their traditions and
culture despite racism, losing land and changing times.

A Poem —“Then and Now"

“Then and Now” is a poem Oodgeroo wrote. It is quite moving. It is about experiences with her
tribe and she compares her memories to the present day. She longs for the past, a time when she
felt free to be herself, and values her culture. An important line in the poem is, “Better when | had
nothing but happiness.” This tells readers she misses the past, when she did not have to live in the
city or wear shoes and dresses.

Conclusion

Oodgerco Noonuccal is an amazing Australian poet. She led an interesting life, expressed her
strong views in her poems and wrote “Then and Now.” Sadly, Oodgeroo passed away in 1993. Ali
Australians shouid read her work.
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LEIGH SALES: What was your childhood like in Australia? Did you fit in? Was it an easy childhood? Did you adapt
once your family settled in?

ANH DO: Yeah, | mean, you know, there's differences and all that, but it's all part of the fun, isn't it? | was a
Vietnamese kid with a mullet hair cut. | had all Westie mates, and, geez, a Vietnamese guy with a mullet doesn't
work; no wonder [ couldn't get a girlfriend for so many years.

LEIGH SALES: You did a law degree. | know a lot of comedians with law degrees. What is so unappealing to people
about the law that it's preferable to stand up in front of a drunken crowd and try to make people laugh?

ANH DO: Well, | reckon a lot of people go into law... like, | went into it after watching movies like a Few Good Men.
Tom Cruise, "You can't handle the truth!" and being all cool and performing. It's not like that at all. You're going
through contracts that thick, and then you discover stand-up and you go, "Hey, wait a minute, this is like that." And
that's why | reckon a lot of lawyers turn into comedians.

LEIGH SALES: So how did you discover stand-up?

ANH DO: | was just sort of watching stand-up with some friends and my friend, he turned to me and said, "You're
funnier than this guy, Anh." And | said, "No, I'm not." But in my head  went, "l reckon | am". The next time we went
to see stand-up, | put my name down to go up and do a little stage-time, and it went well from there.

LEIGH SALES: We should take about your dad - we've talked about your mum, obviously, who is a very central figure
in your life - but your dad less so. Why is that?

ANH DO: My father, he left the family when | was 13, so mum looked after us. | didn't see my father for many years,
you know, until 1 was 22 years old. When I was a kid my father used to say "Anh, if you find the right woman marry
her, look how happy me and your mum are." He loved my mum very much, but a little thing called the Vietnam War
got in the way and he started drinking and he left the family. Now he's matured and he's a great guy, you know. |
missed him very much and didn't talk to him for eight, nine years, but I'm really glad I've reconnected with him.

LEIGH SALES: Yesterday, the Government announced its so called "Malaysia solution". You've always been pretty
keen not to buy into the politics of the whole asylum seeker issue, and that's obviously a very deliberate choice that
you've made. Why is that?

ANH DO: Because | don't know enough about all the policies and... do you know what | mean? And people will quote
me. I'm not really interested in politics at all, so I kind of just stay out of it.

LEIGH SALES: Do people pressure you at all to be like a refugee advocate, or do you see yourself in that way at all?
ANH DO: Yeah, people do pressure me lots. Just like you're daing now a little bit.

LEIGH SALES: No, | mean to be sort of a spokesperson for that cause, if you know what | mean?

ANH DO: Yeah, definitely, definitely. | do alot, and | don't want to because I'm a comedian and, you know, that's...
I'm much more comfortable making people laugh than being a political activist or, you know, something that carries

more responsibility. That's why | wouldn't have made a good lawyer. | don't like the responsibility.

LEIGH SALES: Do you ever wonder how your life might have turned out if your parents hadn't had the courage to get
on that boat?

ANH DO: Yeah, | do, | do. They had to because, you know, because of their association with the ANZACs and the
Australians, their lives were in danger. But | go back to Vietnam and my mum goes back, and she works for charities,
and | do a little bit too... and we're very grateful, you know, I'm very grateful that I'm here, very, very much so.

LEIGH SALES: Anh Do, congratulations very much on your award and thanks for making time to speak to us today.

ANH DO: Thank you, Leigh.
https://www.abc.net.au/?.SO/anh-do—honoured~bv—maior-Fiterarv—prize/ZS.’L 1660
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The purpose of a Description is to provide detail to to show the reader what you are referring to. Use detail
and words to allow the reader to picture what you are describing. A description is the organised manner in
which the details are presented (usually in the form of a paragraph}.

Opening/Topic
Sentence —

State the topic

' % Provide h;rd_d'etafljh a structured’
Tl sentenges L




Opening Sentence

Start the paragraph with a topic sentence that identifies the item/topic/subject and (if
necessary) explain the significance of this .

Continue your paragraph by describing the item in three to five sentences, Focus on one
detail per sentence. (Consider - appearance, texture, scent, sound, taste)

Detail 1—
Detail 2 -
Detail 3 -
Detail 4 -

Detail 5 -

Conclude

Finish the description with a closing remark.




Descriptive Pa ragraph

The following paragraph, titled "My Pet Goldfish," follows the basic structure of opening/ topic
sentence, supporting sentences (about the details), and a conclusion,

My Pet Goldfish

In the rectangular tank on top of my bookshelf swims my delightful pet goldfish, Jelly. His tail is
quite long and delicate. |t jg now grey and white in colour with white tips on the end as he is getting
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unit 2 PRONOUNS

Pronouns stand in place of nouns.

Exampie .
John is a young boy. John is only three years old.
John is a young boy. He is only three years old.

He
(proﬂoun)

The word you can
stand for one of .
more than one.
‘Both of you can

1

g0..

Persenal pronouns refer to people, animals or objects.

Examples
Mary hit the ball. She hit it. Bill and.Bob caught a lizard. They put ifin a box.
Mr and Mrs Black went to see a film. They enjoyed it.

The doers of the actions (Mary, Bill and Bob, and Mr and Mrs Black) are called subjects. The
pronouns (she, they and they) that replace them are subjective pronouns. The receivers of the
actions (ball, lizard, film) are called ebjects. The pronouns (it, it and it) that replace them are
ohjective pronouns. '

Person Subjective Jhjective Passessive
(doer) (receiver) (owner)

First person singular — one of | me my/mine

Second person singular — one of you you' your/fyours

Third person singular —male he him his

Third person singular — female she her her/hers

Third person singular it it its

First person plural — mare than one we us our/oufs

Second person plural — more than cne you you your/yours

Third person plural — more than cne they them their/theirs

Always check that your meaning is clear when you use pronouns.

Example

F R -1

‘Jack told Andrew that his father had met with an accident.’

It is unclear whose father has had an accident. Punctuation and direct speech would make
the meaning clear.



This is clearer:

Jack told Andrew, ‘Your father has met with an accident,” or Sometimes

Jack told Andrew, ‘My father has met with an accident.’ using pronouns
can make your

meaning unclear.
Other types of pronouns

Emphatic pronouns are used to emphasise the involvement of the person or thing named by
the subjective {doer) pronoun.

g PP I "L i,:,n?u I Zi." ":‘ =-'H‘;ﬂ;;;‘..r.‘a=‘r-_’-y:ﬁ'*"'
I lﬁﬁ &ﬁ Sy ;‘%ﬁﬁt‘. ;vl-ar.“. I Eig 5
First myself ourselves [
Second yourself yourselves
Third ~ himself " themselves
herself

itself

l mj}seh‘saw him push her out of line.

We shall plan our holiday trip ourselves.
You must clean up your room yourself. s
You must provide the backpacks yourselves. :
My brother blamed me, but he did it himseff. “"
They had fo carry their luggage themseives. G
The girl insisted she wanted to go by herself. Il
The watch itseff was of little value. e
i
Note: These same words can also act as reflexive pronouns when the su bject of the verb
(the doer) is also the object (the receiver) of the verb. :
5
He shot himself. - Eg
: | hurt myseff. z
i Interrogative pronouns ask questions. They interrogate. . «»_5;}5“—
For people, use who, whom, whose.
Who is knocking? {subjective} R
Whom did you meet in Bali? (objective) i
Whose book is this? (possessive) ey
For things use what. B
What was that noise? s
For people or things when the choice B
is restricted, use which.
Which of you did that? ;
>
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Test yourself

Subjective  Doer I you he she it we you they

Objective  Receiver me you him her it us me them

: @ Select personal pronouns from the table above to fill the gaps.
‘ a Sandra and Troy picked some apples.

: found in the orchard.
’ b Corey and David met Maria.

- ks met _ in the mall.
¢ Samantha drew a picture of her dog.

drew a picture of
d Abdul and | met Franz and Ang.

met at the school gate.
e Asha ate an ice-cream.

ate slowly.

© Underline the correct pronoun in the brackets:.
‘a  (We, us} met (they, them).
b (Her, she) left (we, us).
¢ (Him, he) beat (me, I).
d (I, me) saw (she, her).

© Fill in the correct emphatic pronouns in the following sentences.
a The small boy said, ‘l must learn to tie my shoelaces N

The Prime Minister presented the medals.
Although she was small, Ann opened the door

]
c
d The boys insisted on cooking the dinner .
e 'You must solve the riddle . the wizard said.

@ Fillin the correct interrogative pronouns in the following sentences.
a do you plan to meet in Sydney?
is that outside the window?

homework is this?

b
[H
d do you want to do next?
e of you broke the window?

Writing challenge
Write a description of a party. Make sure you include a variety of pronouns in your story. When you

have completed vour description, underline all the pronouns. Example: We had masses of balloons.
They were all the colours of the rainbow.

Essential English Skills Year 7
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Extend voursel?

Pronouns can also show ownership. These are called possessive pronouns.
(Refer to the table of pronouns at the start of this unit.)

That IS my book. That book is mine.
That is our house. That house is ours.

(1] Change the following sentences to match the examples above.
.. That is his football. That football is Ais.

That is your car. ___ )

That is her dressing gown. __ —
That is their shop.
That is its kennel.
That is our town. _

i L O T

@ Fill in the correct interrogative pronouns in the following sentences.
. areyou?
did you say?

bicycle is this?

of them won the prize?

__are you going to meet?

o+ I — TR T — p ]

__do you want to do?

(3] Change these sentences as directed. (Refer to the table on page 6 if you are unsure.)
et Change “He rides his bicycle’ (third person singular) to first person plural.
+ ‘We ride our bicycles.’

a | shall be happy to be on my own. (Change to third person plural.)

b You are in control of your life. (Change fo first person singular.)

c They always remember o brlng their sports clothes. (Change fo third person singular.
Note: This can be either he or she.)

@ Write three sentences that show emphatic pronouns acting as reflexive pronouns.
ooz They taught themselves how to ski.

a — . ) -

b —

c

Writing challenge
Write a short story about a scary adventure. Underline subjective proneuns in one colour, objective in
ancther, possessive in a third colour and emphatic in a fourth colour.




Pronouns can be emphatic to stress an idea.
sxampiz | can do it myself

. myself  yourself himself herself itself ourselves yourselves themselves

@ Choose pronouns from the box to make these sentences emphatic.
a  Mrs Smith lives right in the village

b I can tie my shoe iaces
¢ She will buy all the food but you can prepare it
d

The train was badly damaged but the passengers

were not hurt.

e We saw the prime minister , ot a photograph.

© Insert the correct pronouns in these sentences.
£xamyla: The secretary of the club hopes that all members will pay their membership fees

promptly.
a The directors wish all employees a happy holiday and hope that
will return to work refreshed.
b The school principal assured the parents that would do
best to see that children received a sound
education. .
¢ The art gallery is preparing for annual exhibition by local artists .
and hopes that will invite all . friends to
attend.

© Complete these partly changed instructions in this way.
a You will have your deposit returned to you when you return the hire car in good
condition.

When hirers return cars in good condition,

b When you visit the golf club you should not walk on the greens in street shoes.
Visitors to the golf club should not

@ Write three short sentences, each of which should contain two interrogative pronouns.
Zxampla: 'Who was knocking and what did he/she want?'

QO O

interaction challengs
Use Microsoft PowerPoint to teach the class what you have learned about pronouns. Create a series of
slides highlighting the different pronouns you now know about.

Essential English Skills Year 7



unit 3 VERBS AND VERB TENSES

Verbs express action. They are doing, being and having words.

Examples
jump, think, am, exist, have, own

All verbs have a form that does not tell past, present or future. This is called the infinitive (of
the verb). It is always made up of two words: fo and the verb.
Tenses tell us when the action took place.

Present tense Past tense Future tense

(Happening now or from (Has already happened) (Still has to happen)
time to time)

[ run, you run, he/shefit runs I ran, you ran, he/shefit ran I shal run, you will run
we run, you run, they run we ran, you ran, they ran he/she/it will run

we shall run, you will
run, they will run

A verb can be just one word, or sometimes more than one word.
Present: | run or | am running (present continuous — keeps on going)

. Past: | ran or| was running (past continuous — kept on for some time)

! | Future: | shall run or i shall be running (future continuous — will keep on)

Complete and helping verbs

Verbs can be divided into complete (finite) verbs (those that make sense on their own) and
helping (auxiliary) verbs. Helping verbs are used to make infinitives or present participles
(ending in ing) and past participles (e.g. shown, chosen, mown) into complete verbs.

Examples oo

Not 'l to make a cake’ but 'l have to make a cake’. Not‘| cooking a cake’ but 'l am
cooking a cake'.

Not 'l mown the lawn’ but ‘| have mown the lawn’.

;i Sometimes more than one helper is needed to make a complete verb.
Example
b "When he finishes the marathon James will have been running for over two hours.’
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Types of tenses

. Present -

Simple run ran shall/will run

Continuous is running was running shall/will be
running

Complete (petfect) have run had run shall/witl have run

Compiete (perfect) have been running fad been running shall/will have been

continuous running

Functions of verbs

All verbs have specific functions called moods. Verbs change their form when they change their
function. Understanding this is important,
Verbs can state facts, impose conditions or give orders.

Functions of verfis Present fense Past tense Future tense

Stating a fact work worked shall/will work
(indicative mood)
imposing limits should work should have worked should/would reptaces
{conditional mood) would work would have worked shall/will
Expressing a command, Let us (let's} work
request or entreaty (First person)
{imperative mood) Let him/herfit/them work,
{Third person)
Work! Come! -

(Second person)
(the subject (you) is implied
but not written)

Exaimieias

)

1 Stating a fact (indicative)

Present 1walk to the shops.

Past She went 1o the party yesterday.
Future  They will buy a new car next week.

2 Imposing limits (conditional)

Present A new car would run better than this one.

Past The light should have worked as | put in a new globe.
Future  They would win more if they trained harder.

3 Expressing eommands, requests, entreaties (imperatives}
Present

Let's (let us) not argue. (entreating/begging)

Come here! (command)

Please let him come to your party. (request)




@ Use all present tense verbs to show what these people do.

a A plumber - . pipes. b Anauthor =~ books.
¢ Anathlete == races. d Amechanic == cars.
e Aburglar =~ from houses. f Asurgeon .. . . operations.
g Asurfer . the big rollers. h  Abotanist =~ .. plants.

@ Underline the verbs in these sentences, :
(Remember that a verb can be more than one word.)

a Most test cricketers bat well.
b A guest speaker is coming to school assembly this week.
The footballer kicked a magnificent goal.

3

d  The camp was cancelled because of the fire danger,

Choose the best verb from the box to com plete each sentence.
whirred grow slithered thought was climbing

a Manytall trees _ , in the Tasmanian forests.

b The mountaineer _ .. inthe French Alps.

¢ The helicopter . across the sky.

d I'was so tired | ‘ I would not be able to finish the race.
e The python . . silently through the undergrowth.

@ Use present, past or future tense verbs to complete these sentences. (Remember that a verb
can be more than one word.)

a Yesterday,| o the dirty car.

b Tomorrow, the weather -~ . . fineand sunny.

¢ At present, my sister ‘ foo young to get her licence.

d  When my grandmother o .young, she , in Greece.

@ ldentify whether the following sentences are stating a fact, imposing a limit, or expressing a
command, request or entreaty.

a Stop talking! L _ S
b He will be selected in the basketball team.

Writing nhailsnge

Inairied vonr

Unit 3 Verbs and verb tenses
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xtend yourself

Helping verbs

To be and to have make the main helping verbs (auxiliaries).

Heiping verk ) to be to have mmw_:“"i“
Present am, is, are has, have

Past was, were had _
Future shall, will shall have, will have
Other helping verbs

should be/have can ought

could be/have do, did dare

may be/have need used

might befhave must (have to)

sxaingples

You need to do (helper + infinitive = verb) your work.

He should arrive (helper + present tense = verb) soon.
He was running {helper + present participle = verb) fast.
She had chosen (helper + past participle = verb) a book.

@ Use a one-word verb to describe what the following do.
Srample: glass breaks

a vegetables , b bees
¢ flowers d ice
e elastic f soldiers

€ Rhyming jokes. You fill in the verb!
Evample: Did you ever see a flower glower?

a Have you ever heard a deer 7
b Have you ever seen a pig ?

¢ Have you ever heard a giraffe ?
d Have you ever heard a king 7

e Have you ever seen a mango ?

© Write a suitable sentence to illustrate the following verb functions.
a Imposing limits

b Expressing a request

¢ Stating a fact

Writing challenge
Select an Olympic event and describe what happens before, during and after it.

Essential English Skills Year 7



Ordinary verbs can be regular — that is, they follow the same pattern for first, second and third
person and most tenses (like run). They can also be irregular - that is, they change like the
examples below.

memwmeﬁfifﬁﬁf[fff)f}l|My'fﬂ]fff]lh",fgffﬂffiﬁhwﬁﬂﬁ,ifﬁ

Pasttense . Mete oo Thowght el Mthew
Pastpartlclple lhaveeaten Ihavebought lhavefallen Ihavethrown
Futuretense Isha]]eat oo .. shallbuy Ishall fa]l o ]shallthrow -

Partlmples (part verbs) can be present, endlng in ing (talklng, catchlng) or past with various
endings (shown, crept). Helpers (auxiliaries) must be added to complete the verb. '

@ Complete this table. Present participles sometimes drop or double a letter before adding ing.
Past participles have irregular endings.

Infinitive Present participle Past participle

toc chunse o S chnosmg
o freeze e e S
htn hlte e e bmng VR s
T R -r'drmkmg R

‘toforget e ..._.._fmgeﬁmg o

@ Fill the gaps below using correct verb forms. This may mean mcludlng any of those forms
described on this or the preceding pages.

| had left school later than usual as | had been watching the football match in progress on the
oval. Darkclouds .. ___ __ overhead.Sconlighting __  and thunder

. Torrential rain ___ ... __ downand soon deep puddles began
—attheedgesoftheroad. ! asrapidlyas! . .

onmybicycte ... ___beingdrenched. After| ___ ___ home,

- .. Quiickly. ] _mydog, Max,who

thunderstorms, ______ shelter under mybed. | himoutand we sat

together in front of the firewhich __________ inthe fireplace.

Writlag challsngn
|\L.l N I.IﬂT \ BTN
EYERT G soinedl

o e e B gy e L. B e e e e
Cperionnance, e kacal show, an unsual coorhng

U S AN OF aoijooe,

ikt fash
: wileh, o Cait base e ke
Wrps s, all volr subeecis, This allows VO L G

s F T S D T N B U S (ol P R ot ar . . . .
LIRS WS 0 SAANOT S0 T GG o ooty wsrhes in L:‘.,‘-,'El BRI R I L A R PRRCIR T AN

to bnng brlngmg brought ,
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