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Activities

* Discussing laboratory rules.
Discussing and drawing laboratory

Learning objectives

Explain laboratory rules.
Identify laboratory apparatus.

. Demonstrate the use of laboratory apparatus
apparatus. = Taking readings from laboratory
apparatus

Scientists need to do practical work and experiments to enable them to understand the world around
as. In Combined Science Form 1, you will also be doing many practical activities and experiments in
1 science laboratory, in a classroom and outside the classroom. Your teacher may demonstrale some
of these experiments or you may do them yoursell. You will use matenals, chemicals, apparatus and

t.‘t!lll]:‘ltl'l(l"!!

In this topic, you will find out about some laboratory apparatus and how to use them. There is a
danger that acaidents and injunes can happen, so it is important that you [ind out about safety rules in

the laboratory.

Laboratory rules Something interesting
There are safety symbols that are

Science experiments are an important part of

the subject Combined Science. Conducting used to show hazards with laboratory

experiments will help you to understand what chemicals. It 1s important to make a

scientists do and how they work. Doing the note of these when using chemicals and

experiments will also help you to understand take the appropriate safety measures.

science concepts more easily Containers of chemicals have the
following warning signs on them to warn

you of their potential danger.

AAA

Corrosive Toxic Flammable

In the science laboratory, there are many
potentially dangerous chemicals. Some of the
experiments that you will do involve lighting gas
burners and using chemicals and sharp objects

The apparatus is also very expensive and needs to
be taken proper care of. There are laboratory salety
rules that you need to follow to avoid accidents
and injuries when you are working in the science

laboratory,

apparatus: equipment used in scientific experiments and practical activities
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Activity 1.1 Assignment

dotiiy 1.1 Assignment =

Discussing safety in the laboratory
Work with a partner

Discuss unsale and safe behaviour in
the laboratory.

You will need:

poster paper
coloured pens or pencils

Study Figure 1.1 showing learners
working in a science laboratory
List the unsafe activities shown in
the picture and explain why each

IT.

is unsale

State whether the following

statements are true or [alse:

a) The science laboratory is a
good place for playing jokes
on your [riends :

b) Spi“td chemicals should be Figure 1 1 Some unsafe activities in the science laboratory.
wiped up immediately

¢) It is unnecessary to report minor accidents in
the laboratory.

d) Doing your own experiments, not given by the
teacher, 1s a good creative activity

e) Chemicals should never be tasted.

[) There should be a first aid kit in the laboratory

Discuss and decide on some rules for your science

classroom or science laboratory. Write down at

least three rules and share these with the class

As a class make a poster showing the laboratory

safety rules you all agreed on. Display the rules on

the wall in the science laboratory for everybody to
see.

Figure 1.2 A safety rules poster
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Laboratory apparatus

- different pieces ol .lltp.n.‘lhn and ﬂunpmpnr in science experiments In mhlnnd
» Mal i . v

2 W il ohserve things, measure II'IIT'I"L:‘- heat lhlllﬁ.‘t and mix and separate ll]lllgs In the next
¥ s !‘l

bout some ol the ﬂllp.ll’d'[lh that you will use,

We us
Science y

aviey vou W ill fil'ld out a
: {0 '

Answer the following questions

| You will use several different picces of apparatus in Combined Science.
C :

;) Study Figure 1.3. In your group, discuss what each piece of apparatus is used for
ur own. make labelled drawings of any [ive pieces of apparatus.

h) On w« :
HE —_— | 1 | ..I
e riaaaRaan s & - | .
- an) | - | I 3 (- -
+ i | )
| :: | IrI L
| ; f | | ¥ :
L .- + 3 ! it rg \_‘_____‘____, | :i #
crucible GiIiiaaiiiiiiiiiiy beaker |4l |
o 7
tripod stand wire gauze . s
i testtube measuring =3
lJ] e — cylinder retort stand

i J : . N |
IZ’ \ | \ ' % 4
‘\ tongs ZJ ——
\ safety glasses balance

burner
Figure 1.3 Laboratory apparatus

c) Copy the following table. Complete the information in the table about the names and

uses of different pieces of laboratory apparatus

Laboratory apparatus Use

test tube | TR SRR

thermometer used to measure temperature
Mker . e .-.'- -:-' = !-I_-u_. .r"-‘ s
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In Topic 15 Measurements, you will discover how to accurately measure length, mass, time and
temperature. In the next activity you will learn how to accurately use a measunng cylinder.

Activity 1.3 Experiment

Taking accurate measurements with apparatus Work with a partner
This experiment will help you 1o take accurate measurements with a measuring cylinder

You will need:
* ameasuring cylinder *  water

Method

1. Pour water into the measuring cylinder

2. Look at the level of the water from the side of the
cylinder Keep your eyes in line with the meniscus
of the water. Read the volume of water from the bottom
edge of the meniscus,

3. Make a note of the reading on the scale of the

measuring cylinder. Figure 1.4 Reading v;iumc accurately
[rom a measuring cylinder

=L AN

Questions
1. A measuring cylinder is used to measure the volume of a liquid.
a) What was the volume of water that you measured in the measuring cylinder?
b) Describe to your partner how you would take an accurate reading using a measuring

cylinder.
Draw a diagram to show how to take an accurate reading from a measuring cylinder.
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y  We can also determine the mass of a liguid

. % ’ S Il}.
| \\- }l”. ll 1"' Hus wa l]tl YOu s l' l“(ii'\“l( tlll 1'1-"' ‘lI lI'll W |.||'|| Il tl]'. I'll d ‘.]l'l
a . .

cvlinder?

. , . . asuring
h) Write down step-by-step instructions on how to measure the mass of water in a measuring
)

cyvhnder

- e —
e e e e e e e e
F

Word help

meniscus: the curved upper surface of a liquid in a tube

Science laboratones contain chemicals which can be dangerous, and expensive apparatus
that can be broken, so it is important to have laboratory rules to avoid any accidents

e There are different safety symbols that warn about hazardous laboratory chemicals

« There are many pieces of apparatus that are used in science laboratories, such as test tubes
beakers, thermometers, measuring cylinders, funnels, Bunsen burners, crucibles, spatulas

and magnifying lenses

* Each piece of apparatus should be salely used for a specific task.

e
Topic assessment
Answer the [ollowing questions
L. There are safety rules in a science laboratory.

a) State two things that you should not do in a science laboratory 2]

b) State two things that you should do in a science laboratory (2]
2. There are several potentially dangerous things in a science laboratory,

) Give two examples of dangerous things

b) Explain why these things are dangerous [2]
3. State what each of the following pieces of apparatus are used for

) Measuring cylinder

b) Spirit burner

¢) Crucible

d) Wire gauze

¢) Evaporating dish [5]
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Cell membrane

The cell membrane is a layer that
surrounds the outside of the ¢ !l+["l-l'~lll

It is living. The cell membrane gives the
cell its -.h_““- and holds the content ol the

cell 'lugq,;[h“ i Lnnl[\‘rl\- the movement ol

substances into and out of the cell

Nucleus

The nucleus 1s the control centre ol the
cell It is a round organelle found in the
middle of animal cells and on the side of

plant cells

Structure of a plant cell

Plant cells consist of cytoplasm, a cell
membrane, a nucleus and organelles
However. they also have a cell wall on
the outside of the cell membrane and
special organelles called chloroplasts

and vacuoles

Cell wall

The cell wall is a tough, rigid outer
layer The cell wall is made of a
substance called cellulose. The cell
wall is non-living. The cell wall gives
the cell its regular shape and protects
the structures inside the cell. The ngid

cell wall also supports the plant

——

nucleus
cell

membrane

cytoplasm

organelles

Figure 2 1 Generval structure of a cell

cell wall
chloroplast

. cell
r’/ membrane
nucleus ’ ' | cytoplasm
\_“\-‘-‘ .
i ] mitochondria
permanent {1}
vacuole e
with cell

Figure 2 2 Basic structure of a plant cell

Word help

cgllulose: the substance from which cell walls are made; forms part of fibre in our

diet
rigid: unable to bend
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shloroplasts
I'I]l‘l'-‘l‘t“*l" are ._-rnl\ |.|und In pl,lﬂl cells. They are urp.llh'”t 5 1n which {ood is made h\; a process
alled photosynthesis You learnt about photosynthesis in Grade 7 and you will learn more about

hotosynthesis in Forms 2 and 3

'acuole
‘he permanent vacuole is usually found in the centre of plant cells. It is used to store substances and
- filled with a liquid called cell sap. When the vacuole is [ull, it helps to keep the cell firm

Activity 2.1 Cooperative learning

Observing plant cells Work with a partner
Do an investigation to observe omon cells with a bioviewer.

You will need:

a bioviewer with slides of onion cells or any plant cells

Method

Follow the instructions

1. Use a bioviewer to observe the slide of onion
cells. You should see plant cells that look like
the photograph of onion cells in Figure 2.3
This photograph of onion cells was taken
through a microscope.

Observe the onion cells on the bioviewer shde
or in Figure 2.3, which shows a photograph of

()

e e

onion cells. Figure 2.3 Phul-ngraph of onion cells as seen un
a microscope (magnification 100x)

Word help

cell sap: a liquid found inside the vacuole, which consists of water with dissolved
substances in it

magnification: the amount by which something is made larger

photosynthesis: a process in plants used to make food from sunlight, water and
carbon dioxide
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Observations
1. Make an accurate drawing of three onion cells

Give the drawing a heading

=

4. Label these parts on the drawing

\ plasim
3 Idenuly the tollow ing parts ol the onon cells: nud leus. cell w all ,lllfl cyl P

Structure of an animal cell

A\ll animal cells consist of cytoplasm, a cell riclous
; membrane =
cell membrane, a nucleus and organelles ;
Figure 2.4 shows the structure of an
i cell _____organelles
ANmal €
~——cytoplasm

Figure 2 4 Basic structure of an animal cell

Activity 2.2 Cooperative learning

Observing animal cells  Work with a partnes
You will need:

Method

Follow the instructions

L. Use a bioviewer to observe a slide of human
cheek cells. You should see animal cells
that look like the photograph of human

& cheek cells in Figure 2.5, This photograph

of human cheek cells was taken through a

microscope.

!‘-l

Observe the human cheek cells on the
bioviewer slide or in Figure 2.5, which shows
a photograph of human cheek cells

Do an investigation to observe human cheek cells with a bioviewer

a bioviewer with slides of human cheek cells or anv animal cells l

-

Q‘ ‘-.'

Figure 2.5 Photograph of human check cells as
seen under a microscope (magnification 100x)
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Observations
l Make an accurate drawing ol thre

|IIIIII.II|. chet | cells ns |-|r ll\lll ”'||--|_-|;I'| P INiCro -anrl

2 Give the drawing a heading
3, Idenuly the lollowing parts of the cheek cells: nucleus; cell me mbrane and cytoplasm

Label these parts on the drawing

Comparing plant and animal cells
Plant cells and animal cells have the same basic structure. Plant and animal cells have a « ell

membrane, cytoplasm and a nucleus

Plant cells differ from animal cells as they have a cell wall The cell wall gives the plant cell a regular
shape, while animal cells have an irregular shape. Plant cells have a large permanent vac uole. In

animal cells vacuoles are temporary or absent. Table 2.1 summarises the dilferences berween Piu‘m

and animal cells
Tuble 2.1 Differences between plant and animal cells

‘Shape Regular, llexible Irregular, rigid

Present, made of cellulose  Absent

Cell wall
Vacuole Large, permanent Small if present, usually temporary
Chloroplasts Present Absent

Activity 2.3 Investigation

Work with a partner

Comparing plant and animal cells
Do an investigation to find the similanities and dilferences between plant and animal cells

You will need:

* abioviewer

* bioviewer slides of human cheek cells
or a photograph of human cheek cells

¢  bioviewer slides of omon cells ora
photograph of onion cells (see Figure
2.3)

(see Figure 2.5)

Method

Follow the instructions
I. Compare the structure of cheek cells and onion cells, Observe the cells through the bioviewer.

Study the photograph of the onion cells (Figure 2.3) and the photograph of the cheek cells
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. anlon cells and CNEE:
| 1 S L ERLY! s alsi reler LD AT drawings | I the u
| TUTT £
made in Activity 2.1 and Actvity 1 i hame (he OULET ers and 1
s I | il LR |
When comparing the cells, L ok at features such as the STHE
i i I ! 1
ciructiures found i the cell

d planit ells
In 1 Lable, mec wid th dillerenees hetween anin al ar L

SN ikl
- : helow the tabl
+  Wnie down the similarities betwecn animal and plant eells b

0 L LILE o e

Answ el thi quc >ons

|  Name three structures that are found in all cells
y  Name [wo structurnes that ar only found in r'!.mi cells
Descnbe two differences between an onion e 11 and 2 human cheek cell that can be secn under

d MICroscopc

Activity 2.5 Research
The discovery of cells

Work on yvour own

Seientists only found out about the existence of cells in plants and animals after the invention of
the microscope This was more than 400 years ago The first microscopes did not look anything

like our modern ones Scientists could observe very litile using these microscopes, compared to
today

Do research on the Internet or in the library 10 lind out about the discovery of cells Include
information about when the word cell was first used and by whom.

Write a report of one page in your exercise book 1lustrate your report.

Word help

permanent: always present
temporary: not always present

== =
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e All cells, both plant and anmimal, consist ol a jelly-like substance called cytoplasm, in which
onganclles are suspended

+ Plant cells consist ol a cytoplasm and organelles such as n cell wall, cell membrane, nus leus
mitochondna, vacuoles and chloroplasis. Each ol these organelles has a dillerent function

e A plants cell wall s non-hiving and 1& made lrom cellulose

« Vacuoles are filled with cell sap and are used to store substances

« Chloroplasts are organelles that make [ood by photosynthesis

« Animal cells consist of cytoplasm and organelles such as a cell membrane, nucleus and
mitochondna

» Plant and animal cells dilfer in various ways, such as their shape, the presence or absence ais
cell wall and chloroplasts, and the size of their vacuole l

_

Topic assessment

Answer the questions.

1. All living things are made up of cells
a) Draw and label an animal cell, for example a human cheek cell as seen under a microscope

3]
b) Plant cells dilfer from animal cells. List two structures found in plant cells that are not
found in animal cells (2]
2 Plant cells have a large organclle suspended in the middle of the cell
a) Name this structure. 12]
b) What liquid is found inside this structure? (1)
3. A plant cell has a tough, rigid structure as the outside layer.
a) Name this structure. 111
b) What is the function of this structure? (1]
4. Plant and animal cells are enclosed by a living layer.
a) Name this layer. (1]
b) What is the function of this layer? [1]
[Total marks: 12]
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Topic 3 Nutrition

Learning objectives Activities
Naming different kinds of foods

* Define a talanced diet. y _ _ .
v+ List the components of a balanced +  Identifying the nutrients in foods
diet. + Discussing the functions of nutrients

*  Name the functions of nutrients.

In Junior S¢ tence and Ted frr|.l|'4||.:\_ vioul e arnt -II"L'LH sources ol IiH'II, the importance of food Tor the |.:“_1 y
and what a balanced diet is You also lea; nt about somi cating disorders, for example anorexia and
obesity. You learnt how 'mproper eating habits might lead o deficiency disease s, such as scurvy and
nckets

In this topic, vou will learn more about the components of a balanced dict, and the nutrients that a

balanced diet should supply

Nutrition and diet

Nutrition 1s the process of providing ood that is necessary for good health and growth. Nutrition
1s one ol the processes that all liv ing things need to survive. Nutrients are chemical substances that
living things need to live. Animals get their nutnients from the food that they eat Plants gel nutnents
from the air, water and soil

Your diet consists of all the food and liquids that vou eat and drink. In this topic you will learn
types ol nutrients and how to have a healthy balanced diet

A balanced diet

aboui

Humans need different nutrients in their diets to provide

* energy for different activities such ac
walking and running

* building blocks for growth and repair

Word help

. :]tl;l:tif::l-;ra to keep us health balgnced diet: a diet that contains different

A XLy Nutrients as well as water and fibre |
The fLmd We gal Shﬂu;d rﬂrm part of a d'elt: thE fﬂﬂd that a DETSUI'I' Eats |
balanced diet. A balanced diet consists nutrition: the process of providing or getting
of different nutrients in the correct the food needed for good health and growth |
amounts as well as enough energy for nutrients: chemical substances in food

your daily activities

e
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components of a balanced diet Indigenous knowledge

A halanced dier contains the correct types The national dish of Zimbabwe |s sadza. It

is made with mealie-meal from maize and is
cooked slowly until thick, ke porridge. Sadza
is eaten with relish. The relish could be a stew
participate in sport you will need more energy made from vegetables or nyama (meat) such as
foods, such as whole grains and healthy oils beef or chicken

than a person who is not actuve. Look at the

foodd pyramid in Figure 3.1 It shows the

woes and relative amounts of dilferent foods

mT.s balanced diet. Water and libre are also

BAEAY I ICONS 10 8 e et constipation: a condition whereby a person |

finds it difficult to empty their bowels

fibre: food found in plants that cannot be

digested by human beings

immune system: a system that protects our

bodies from invasive, harmful organisms such

as bacteria and viruses

relative: in this context, the amounts of foods

that should be eaten in proportion to other

foods

serving: a quantity of food suitable for one |

person
eSS

and amounts of differént foods The types
and amounts of [ood required depend on

vour level of acuviry I you are actuive and

The [ood py rarmid shows that you also need
regalar exercise and that you need to control

Vour .'.Lh‘;hl

sugary dnnks

and sweels red meat

dairy

| —
nuts, seeds, beans e o

R fish, poultry and eggs

! healthy fats and olls such as olive ol
vegetables S

and fruit . whole grains such as brown rce,

wholewheat pasta and oats

il
% g water
Figure 3.1 This food pyramid shows all the types of food for a balanced diet
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the | yods that --‘n-u|’.j b enlen 1n

study Flgure 3 and answer the questions ' LLLLL
|  Explain w hat @ halanced diet 1 (he highest amounis according 1o the
3 List two foods that are k) riumid
21 whole grains . Name 1w ather non-lood related laciors
that are shown In the pyramid

b} dairy

3 List lh!’t:r Ir'll.ui-? that -h-ill]i'l e Tl dina

l't'.]l.l m'l:d diet

Food nutrients and their functions Something interesting

Foods contain different nutnents The types of nutnents You can remember the types
are carbohydrates, proteins, fats. vitamins, fibre, mineral of nutrients by learning this

<alts and water For exa mple, milk contains proteins, mnemonic.
fats, mineral salts and vilamins while potatoes contain Can Philip Find Very Filling Magi

carbohydrates, vilamins and mineral salts. N utrients have Watermelon?
diflferent functions in our bodies. Study the followang table
{hat shows these functions

Table 3 1 Nutrients, their functions and sources

ﬂshtggﬁpchltkm.mlﬂt.m g
cheese, peas, meat, beans

Needed for growth and repair
of cells in our bodies

fe

_"l.. £
ol 0 SR T
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Answer the questions
L

digestive system; prevents
constipation, heart disease

and some types of cancer

Look at the pictures of different foods in
Figure 3.3 Make a hist of the nutrnients that
each of the foods shown in the pictures
contains.

List.
a) one function of carbohydrates

b) two functions of fats

¢} one function of vitamins

d) two functions of proteins

Name two foods that

a) contain proteins

b) contain mineral salts

¢) provide energy,

Explain what could happen 1o a young
child il he or she did not ear enough [ruit
and vegetables

Explain why water is important in a
balanced diet
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When we purchase processed loods, it is always good to look at the nutritional value/. OMposition
- T ¥ " - |
ol the food. The nutritional value/composition Is given in a label on the packaging For “admple, we

can see how much sugar, lat or salt is contained in a serving of cereal

Activity 3.3 Investigation

- —

Analyse the nutritional value of food Work in a group

1. Collect the empty packaging [rom three processed foods, for example a cereal box, a pasta
packet or a jam jar On each container, find the label that gives information about the mutriente
in the lfood in the container

| =)

Copy the table below Use the nutrient information on the container to complete the
inlormation F

% daily value per serving*
proteins carbohydrates |fats vitamins r

Name ol food

* This is a guide to the nutnents in one serving of lood. For example, if the label lists 30% for carhohydrates this

means that one serving provides you with 30% of the carbohydrates you need in a day

3. Which food would be most likely 1o form part of a balanced diet? Explain your answer

You have learnt that foods contain different nutnents in differing amounts. For example, the amount
ol carbohydrates in bananas and maize meal 1s different

Activity 3.4 Investigation

Analyse data about the amount of carbohydrates in food Work on your own
Study Table 3.2. It shows the amount of carbohydrates in 100 g of ten different foods.

Table 3 2 Carbohydrate content in different types of food

Food Carbohydrates per Food Carbohydrates per
100 100 g

yams S el T groumidinuts 10
 bananagR | RRSSeATT
milk (cow " SNSRI = " 70
Ccarrots Y RO WRb T ?

1. Which two foods listed in the table provide the most energy?

e
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{{ carrods conlain only a small amount of ¢ arbohydrates sugges| two

P

”Illl".‘ n{'("l\..l['
’ ¥ Tlulntn 5
that thev contati .

Goat meat does not contain any carbohydrates. Give one reason why we need to ear

- . - 'l'l
4 Use the information in Table 3 2 o draw a bar graph to show the amonnt of carba
the ten different loods. Remember to label the axes and use a suitahle scale

al
l]-"p il rates in

ceryone cats different foods but these loods are not always healthy It is important to .]n;||~,,--.,
i 4 i - £
the food you cal to check that you are caung a balanced diet

Activity 3.5 Assignment

Comparing dicts  Work in a group 2 Study the lists and discuss what each
person has eaten. Is it a balanced diet?
You will need: Is it healthy? Why or why not?
« poster paper 3. Use some of the foods and drinks in I
« coloured pencils or wax crayons your lists 1o design three balanced
meals for a day Include a moming and
| Talk about what each person has eaten over alternoon snack
the past day Make a list of all the foods and 4 Make a poster showing a food pyramid
I dninks each person has eaten since yesterday similar to Figure 3 1 10 show all the
for breakfast, snack. lunch and dinner Not foods that you have included in the
evervone in the group may have had three balanced meals for the day
main meals i the day Some may have had 5 Search the Internet for information on
more, smaller meals or snacks healthy eating habuts

“

» Humans need dilferent nutrients in their diet 1o provide them with energy, butlding blocks for

growth and repair of cells and to keep them healthy

« A balanced diet consists of a variety of different types of [ood and provides the right amounts of
nutrients necessary for good health

» Different people need different types and amounts of nutrients, depending on their age and
level of acuvity

* The main food notrients 1n a balanced diet are carbohydrates, proteins, fats, vitamins, mineral
salts, [ibre and water
o Carbohydrates and lats are importani [or supplying energy

Proteins are needed f[or growth and repair

Vitamins and mineral salts keep us healthy

Fibre helps move [ood through the digestive system

2 a 8 9

Water is important for chemical reactions in the body

B i
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Topic assessment

Answer the questions

1. Figure 3.4 is a pie chart that shows the amounts ol the nutrients in maize meal Use the
d other 3%
fats ‘-I"V']

information o answer the questions

a) Name the main nutrient in maize meal

(1]

b} What percentage of the total nutrients in

maire meal is

i g ., protein? |2]
¢) Suggest two nutrienis that would be

included in ‘Other in the pic chart (2]

Figure 3.4

2. The following table shows the meals that two learners ate in one day Study the information and

answer the questions.
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Deline the ternms

a)
| diet
i, balanced diet
11, nutrie ni lﬁ]
b) {.  Which learner, A or B has a balanced diet? Explain your answer 131
ii. Draw a table like the one helow to classily the foods in Learner As day into cach
of the four nutrient groups {8l
[Carbohydrates | Proteins Fats Vitamins and
mineral salts
i Inte which food groups do most of Learner Bs food fall? 121
v Name two foods in Learner As diet which are high in fibre (2]
v Give two reasons why [ibre is important in a balanced diet. (2]
vi. If you had to give Learner B advice on how to improve his or her diet, what
would you say? Write at least three sentences. 3]
[ Total marks: 30]
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Topic 4 The respiratory system

Learning objectives Activities

« State the percentage composition of
ar

*  ldentify respiratory gases

+ Discussing the composition of ajr

+  Comparing oxygen in inhaled and
exhaled air experiment

Describe the test for carbon dioxide gas

Blowing into lime water or bi{:art:-nnma
+ Test for oxygen gas

indicator

Using glowing wooden Sphint to tast
for oxyagen

In Grade 7 vou learnt about the human re 5

Nratory system: This system s
cutside into our bodies Air 15 made

up or composed of several pases. incl
in the air we breathe in, and we then

used 1o ’H:'lr\.*,_': air IT.,,-:.; the

uding oxyegen
dioxide. We use up oxygen

i | J-T'l.k_'l Carhy T3]

pnu.ll_l-. E u..lri'-nn t!ln'-:lt.!l.' 'Ih.li e
breathe out Taking air into our body is called inhalation Expelling air out of our body i< alled
exhalation This process of inhalation and exhalation 1s called bre

athing

In this wopic, you will build on w hat you learnt in Grade 7. Y

ou will learn abour
and you will also perform some tests

Lo Invesugate the presence of 2ASCS N air
Air and respiratory gases

The air around us is made up or
oxygen and carbon dioxide

the composition of ar

l..'I(lTI]-{‘IU*-.L'I_i ol a mixture of pases, I'I"L(hldi'l‘lu the respiratory pases

The composition of air

The amount of each Bas in the air is different and 1« recorded as a
whole is 100%, then each £as 1s

percentage of the whole So if the
expressed as a PerCentage out of 100 This
composition of air

Is called the percentage

inhalation: the pProcess of breathj

ng in
percentage: an amoynt out

percentage compositign:
-'m‘“‘-.‘
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are 4.1 shows the percentage composition ol gases (n alr Nitrogen and oxygen make up the larges
of air. while there is very little carbon dioxide in air. Other gases in lude argon, ozone and
ater vapour in the air varies depending on where you are on Earth and the

Fig
percentages |

pethane [ he amount of w
m
rime of day

< Including argon 0.9% and carbondioxide 0,03%

other gase

Fieure 4.1 Pic chart to show percentage Figure 4 2 Polluted air contains many harmful
UTE i L y

BAsES
composition af air

Air that is polluted will have a different gas
composition compared with clean, unpolluted air
In polluted air, there will be a higher percentage of
harmful gases such as carbon monoxide, nitrogen
oxide and sulfur dioxide.

Activity 4.1

Answer the questions,
I, Study Figure 4.1 that shows the percentage composition of air.
a) Name the main gas in air.
b) Name two respiratory gases shown in the pie chart
Use the information in Figure 4.1 to draw a table that shows the percentage composition of
air.

a) Explain why the percentage composition of air can vary.
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Respiratory gases

Oxygen and carbon dioxide are the rl‘hpimlun' RAascs, Fhe air we breathe in, or inhale, hy t hig|
e en
axygon contenl .lth] n low L.11hnn L!'qunlt content Hu‘ alr we breathe out, aor es hale e ) hl--h

E

carbon dioxide content and low oxy gen content

It is important to note that breathing and respiration are dilferent. Breathing is a process used 1
move air into and out of our bodies. Respiration involves chemical reactions that take place insid,

all living cells. Energy 1s made by the reactions of respiranon Oxygen 1s needed for respiration and
carbon dioxide is produced . You will learn more about respiration in Form 4

Table 4.1 Table to show the approximate percentage of respiratory gases In inhaled and exhaled air

L [%ininhaledair _________|%inexhaledair
Oxygen 21 16
D S i S N R ey

|

We can test air to find out (f the respiratory gases are present in the air

Oxygen in air Something interesting
It is possible to test for the presence of oxygen in

air To test for the presence of oxygen, a glowing When oxygen was first discovered more
splint is used. A splint is a thin, wooden stick than 250 years ago, it was named ‘fire
When a matenal burns 1t uses up oxygen and air’ because it made things burn,

produces carbon dioxide Burming is also called
combustion. In the next activity you will discover
what happens to a glowing splint if oxygen is
present

Word help

combustion: burning a substance with oxygen; heat and light are made

respiratory gases: the gases oxygen and carbon dioxide, which are important in the
reactions of respiration

respiration: a series of chemical reactions used by cells to make eneray: OX i
and carbon dioxide is produced gy. oxygen is needed

splint: a thin piece of wood

m

—— R T e W
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You will need
. 1 coniainel (with hd) w ith anr insidi
« matches or a lighter

- aw -__lq'\q,]n n ‘-E,"!'_n'l

Method
Follow the instructions
1 Have the conlainer with air ready

-

'~-~'l_'|._1"'."il-i"L

b

Observations and results

I Dt::-tﬂf.‘-d.‘ what you observe

Conclusion

Give a conclusion for the demonstration

Questions

Answer the questions

e ol

splint inside. Explain your answer

Testing for oxygen in aly Work is a class

] [ lor oxyeen in i
1."']1_-1_‘1"-t A L!kr.'l ST TaLie) lhl [ | ] i i

I s Observe what happens to the glowing splint

Figure 4.3 A glowing splint is used to test

for the presence of axygen

y  Use a match or highter to light the wooden splint. Let the splint burn for a few

Blow the splint so that the wood 1s not on lire but just glowing

+  Hold the contamer upside down and take the lid off Hold the glowing splint in the container

Explain why a glowing splint can be used to test for oxygen
Explain why you held the container upside down before you placed the glowing splint inside
Suggest what would happen if you had blown air into the container belore placing the glowing

It 1s also possible to find out how much of the air consists of oxygen

E
r
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Activity 4.3 Demonstration

Determine the percentage of oxygen in alr  Work as o class
Observe a demonstration on how to determine the percentage of oxygen in air

You will need:

« ashallow trough . a small candle
*  matches . waler
e atesttube . a measuring cylinder
« stcky putty . a marking pen
A. Start of experiment A. End of experiment
" :
air |
T |
. 1 1 1 candle
flame out an { |
amount of sk '
i cande water in marked i I e g
stcky putty test tube teval of mark on :
wter L measunng i e
J‘ cylinder !
l:rw-:rh

Figure 4 4 Apparatus used to measure the amount of exygen in air

Method

Follow the instructions
1. Fill the test tube with water to the top. Pour the water into the measuning cylinder and record

the volume of the test tube in millilitres
2 Stick the candle in the middle of a shallow trough using sticky putty
3. Carelully pour some water into the trough
4 Light the candle and place the test tube upside down over the candle so that it rests on the

bottom of the trough
5. The candle flame will go out as soon as the oxygen in the test tube is used up. The
water should rise up the test tube. When the flame on the candle goes out, measure the

height of the water in the test tube using a marking pen.
6. Remove the test tube from the trough and fill it with water up to the mark that you made

Measure the volume of water in the test tube.

I
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the volumes in a rable similar 1o the ont below

- R{' g_'q.ﬂ'll

e —————

Jume of water 1o the test tube at start ol
volu

periment (ml)
L

water after candle Name goes oul (ml)

: jon and results : follow
Observall _ g by the burning candle Use the lollowing
e xvgen that was uscd up by tie w
. . the percentage ol oxyy
Calculate

formula

volume of water at slfart = a
Volume of water Jfter lame goes out = b

a=b 100 = percentage of oxygen In air
a

The result is the percentage of oxygen 1n the air

Questions

Answer the questions
1 Name the gas that was used up by the burning candle

3 ‘What happened to the water in the trough when the candle was burming’
3 The result of the calculation 1s the percentage of oxygen in air

2) What was the percentage of oxygen in this investigaton?

' b) Is the percentage the same as n Figure 4.1/

¢) Discuss and then suggest any reason w

hy the percentage might not be the same

Carbon dioxide in air

It is possible to test for the presence of carbon dioxide

in air Lime water can be used to show that
carbon dioxide 1s present in a s

ample of gas. Lime water is a clear, colourless liquid that turns a
cloudy-white colour in the presence of carbon dioxide

Activity 4.4 Experiment

Testing for carbon dioxide in exhaled air Work with a partner
Do an experiment (o test for the presence of carbon dioxide in exhaled air

You will need:
* two test tubes or small transparent *  drinking straws
containers *  lime water
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Mtllmd

F*L'I”O“‘ ’«l
{. Place aboul

. ipstructions
R in {wo

10 ml ol colourless lime water

hale (blow)

tubes =
»  Take a deep breath 10 and then gentiy * X |
i through . drinking syraw Into the clear lime ¥ ater in 0N
of the test fubes
3. Qbserve the colour change in the lime waltet
Observations and results
the lime walet helore and alter

Describe the colour change in

the t:rpfﬂlﬂfm

Conclusion

Give a conclusion for the experiment.

Questions

Answer the quesuons.
1. Explain why two test tubes of lime W

2. Suggest what would happen 1© the lime water 10 the test

after some nme Explain your answer.
3. 1fyou exhaled 1nto an empty test ube and

happen’ Explain your answer

ater were used.

« The percentage composition of air is 78 %
dioxide and the remainder 15 made u

ozone and methane.
e Breathing is a process that moves air into an
+ Respiration is series of chemical reactions L

gases to create energy and waste.

. We breathe in air with a high oxygen con
carbon dioxide content.

presence of oxygen.

cloudy-white in the presence of carbon dioxide.

tube that yo

then inserted a glowing splint, what W

nitrogen, 21 % oXygen, 0.03 % carbon
p of small amounts of other

d out of our bodies.
hat take place in living cells, and use

« Oxygen and carbon dioxide are known as respiratory gases.
rent and we breathe out air with a high

. We can test for oxygen in the air using a glowing splint, as the splint

« We can tes :
t for the presence of carbon dioxide using clear limewater, as it will turn

__—______,_._.———-—-_'_-__...—:
Lime water 15 used Lo
of carbon

Figure ¥ 5
(est for the presence

dioxide

u did not exhale 1nto

ould

gases such as argon.

will ignite in the

_——4
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Topic 5 Transport systems '
Learning objectives Activities
Demonstrating water movement in a

+  Descrnibe water movement in plants. .
plant using potassium permanganate/

. components of blood stating the
Mms of E:Ch compo.nent_ methylan& blue/coloured solution
. Observing components of blood on
slides

In Grade 7 vou learnt about the structure and function of the human circulatory system. You learnt
that the circulatory system consists of the heart, blood vessels and blood Blood is important [or
1ses and nutrients to and from the cells

transporting substances such as respiratory g

Blood 1s pumped through blood vessels by the action of the heart. So the human circulatory system is

a transport syvstem

Plants also have a transport system. They have special cells that are used to transport water and

nutrients throughout the plant

In this topic, you will learn about how substances move in plants and ammals. You wall also extend

your knowledge of blood, which is part of the human transport system

Transport mechanisms

All living cells need a supply of oxygen and nutrients Waste products such as carbon dioxide need 1o
be removed from the cells. For these substances to be transported they need to be in a solation. The
nutrients and the gases (oxygen and carbon dioxide) are soluble and dissolve in water

Word help

diffusion: the movement of particles from an area of high concentration to an area of low

concentration

solution: a mixture in which a substance is dissolved in a liquid
transport: move something from one place to another
' waste products: unwanted substances that are produced in an organism (plant or animal)
| and need to be removed

|
|

g

BFIDD
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piffusion
il ”lf!'“L"l! |.'|l [TOess of dillusion

mals substomces in a solution are Imnspone
T hesa r-.ll11l les have ¢ nerg _||n1 MmN .|;1|l1||r! I :.uu‘l-u.n

In plants and ani
Liguids andd gases an made up of tiny particles
directions 1n the ="‘|"'“"| OF s, Lisss i =oluble solid sutbstance
fas and =olid pamcles then move between the water pariicles, Dilfusion is the movemend of particles ol

are in a high concentration (0 an area w Have

salid substances and gases from an area where they
Diffusion happens until the substances are evenly s

Cimutrients) can dissolve in waler, The

lj'q_-\_n-]‘lt'\. l"J
e ad

iy AFE 10 3 lower conceniranon

The activily demonsirates the diflusion of o soluble solid in a Iu{l.rh.] Lwaler)

Activity 5.1 Experiment

Work In a group

pemonstrate diffusion

Do an cXpe niment o demonstrate dailfusion

You will need:

| gt..].-u- t"'l.'.lLﬂ:r - i "'F'n"UL.II or ..‘1-.““"
« methylene blue

. wAlErT

Method
Follow the mstrucuons

1. Fill a beaker w ith water
y  Place one Or (WO Cry <tals of methylene blue at the bottom of the beaker using the spatula or

-».:'Iﬂl'rr'i
r =

f
crystal o - methylene blue
—  solution

methylene blue —— | [

Figure 5.1 Demonsirating diffusion

3. Ohserve what happens to the methylene blue crystal

(Observations and results
Describe what you observe
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Answer the ollowing questions
1. Name the process that vou have shown in the experiment
2. Complete the following sentences using the following words

lower high diffused

The methylene blue crystal particles were ina _ concentration when they were first
place in the water After a time, the particles __ towards an area where they were in a

concentration

Osmosis

Plants need 1o take up water from the soil. This is done through the process of osmosis

Osmosis is a special type of diffusion. It is the movement of water particles through a cell
membrane from a solution where they are in a higher concentration to a solution where they
are in a lower concentration

artial
Study Figure 5.2 on the next page. There are two pure water I;ama:bie sugar solution
Compartments. The one compartment contains pure (high water membrane (lower water
water. Pure water has a high concentration of water concerntration) \ concerntration)
particles because there are no substances dissolved N \ l / (
in it. The other compartment is a sugar solution The i 0 °0 o
concentration of water particles in the sugar solution o g R
is lower than in the pure water. Therefore the water ‘:'o ':’0'3 ) E ° 0
particles will move by osmosis from the pure water 00 o _1'{3. © O,
(high concentration of water) through the partially L/ DS
permeable membrane o the sugar solution with a °©oo olOo Yo
lower concentration of water. Figure 5.2 Osmosis is the movement of water

through a membrane
4

concentration: the amount of a substance when it is mixed with another substance
osmosis: movement of water molecules through a membrane from a high
concentration to a lower concentration

partially permeable membrane: a membrane that allows through only particles of
Certain substances and not others.

particle: a very small part or bit that makes up matter

__'_—_-———__——___
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is [‘||.-,¢,.-.||_.-|_¢j nuLnents move into and out u!

fransport in plants

fransport in plants takes place by diffusion and osmos

ci.‘”-\ th

movement of water in plants

rough the plant by diffusion and water moves by osmosis

shsorb water from the soil by osmosis In the soil outside the plant the concentration of water

1 the plant cells in the root halrs, Water (rom the soil enlers a plant through its root

plant=
is higher than ir

hmrs
Word help
root hairs: tiny extensions of cells
in plant rools through which water
moves
root hairs

Figure 5.3 Waler moves through osmosis into

a root through root harirs

Activity 5.2 Experiment
The movement of water in plants  Work in a group
: , Safety
Do an expenment 1o observe the movement of water in plants
For health and safety

reasons, we do not use
actual human blood.

You will need:

« two containers large enough to hold the * waler

plant stalks « potassium permanganate
« ascalpel, sharp kmife or blade « potted plants such as celery, kale, rape or
* ahand lens leeks

35
_— d:ﬂ—gi‘
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Follow the instructions
1. Make up about 250 ml coloured solution by dissolving a lew potassium permanganare . rystals

in water in a containen
Place a freshly cut |\Li||t stalk in the container
Leave the plant stalks for a day or two

L by

Carelully cur a cross-section through the stalk using the scalpel. See Figure 54 ¢ utting acron
15 called a cross section or transverse section
5. Observe the stalk slice with a hand lens. The stalk slice should look like | igure 5.5

| : = =t
|
:'- : At |,
|
|

Figure 5.4 A cross-section (transverse) scction Figure 5.5 View of cross-section of stalk

using a hand lens
Observations and results
l.  What do you observe inside the slice of the plant stalk?
2. Draw a diagram of the cross-section of the stalk Label the diagram

Questions

Answer the following questions

I. Explain what has happened to the coloured water

2. By what process did the coloured water move into the plant?

Transport in humans

You have already learnt that the transport system in humans is the circulatory system
Substances such as oxygen, carbon dioxide and nutrients move around the body. These substances ar

dissolved in the blood or they are carried in special blood cells,

Components of blood and their functions

Blood consists of the following parts:
* Plasma:

This is the liquid part of blood. Plasma consists of water, dissolved substances such as
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‘-,\‘\gl;ﬂ and nutrients and waste Pll‘hllll s sug h s :
carbon dioxide Something interesting

plood cells: There are two types of blood cells

L]

le’-PfHﬂtd in the plasma, namely red and white There are 30 billion red biood

hlﬂlﬂd i ’ 'l"

0

k!

cells in a teaspoon of blood.

It takes less than a minute for a
drop of blood to travel from the
heart, through your body, and
back to the heart again

e i —— . —

Red blood cells do not have a nucleus They
are made up ol a special substance called
haemoglobin Hacmoglobin is a red pigment
and gives blood its red colour It carries

——

axyaen and carbon dioxide around the body
White blood cells are larger than the red blood cells and there are fewer of them in the blood

White blood cells have a nucleus. The function of the white blood cells is 10 defend the body
against invading organisms that could cause diseases

Platelets. Platelets are cell fragments Platelets are the smallest of the blood cells They play a role
in blood clotting and therefore prevent blood loss alter an injury

red blood cell

white blood cell

g ——plasma
plateleis___@.—

®

Figure 5.6 The components of bload

Word help

blood smear: a thin layer of blood on a slide
cell fragments: pieces of cells that have broken off
dissolved: when a solid becomes part of a liquid and forms a solution

haemoglobin: a red pigment found in red blood cells
suspended: floating

- R e e T ——

I . S S T T

———
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a slide of human blood and denuly the components of blaad

In the next acuvity vou will ohserve

Safety

For health and safety
reasons, we do not uss

Observing blood Work on your own U
heerve human blaod under & MICTOSCOPE actual human blood,

al human blood should not be used at

Activity 5.3 Investigation

Do aAn ins estigation o
sote For salety reasons re

school

You will need:

= a2 bioviewel s« slides of human blood

Method

Follow the instructions
1. Use a bioviewer o ohserve the slide of human blood. You <hould see blood as shown in the

phumgraph ol a blood smear in Figure 57 This photograph was taken of human blood as

seen through a microscope

Figure 5 7 Photograph of a blood smear as seen under a microscope

Observe the blood smear on the bioviewer slide or in Figure 3.7

a) Make an accurate drawing of a few cells as seen in the blood smear.

b) Give the drawing a heading,

¢) ldentify the following parts in the blood smear cells: red blood cells, white blood cells

It

and platelets.
d) Label these parts on the drawing
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Answer the questions
‘1, Deline the following terms
a) Diffusion

b} Osmosis

Name two substances in humans that are transported
a) to cells

k) awav from cells

Write 2 i""“ﬂ”‘lﬁh in your own words to descrihe how water moves inwo a plant from the

L ¥

soil
Blood consists of different components including red and white blood cells

a) Give the main function of
. red blood cells
i white blood cells

il p!zu::'luts

b) Name three substances that may be dissolved in plasma

summary -

Substances such as oxygen and nutrients need to be transported to all living cells
waste products, such as carbon dioxide, need to be transported away from them
Animals have a circulatory system that transports substances around their bodies
Plants have a transport system consisting of special cells that form tubes inside the

plant
» Liquids and gases
concentration to an area where they

diffusion
» Water particles can move through a partially permeable membrane from a solution

where they are in a high concentration to a solution where they are in a lower
concentration. This process is called osmosis

+ Plants absorb water from the soil into their roots by osmosis.

In animals, substances are transported when they are dissolved in blood

Blood consists of red blood cells, white blood cells, a liquid called plasma and cell

fragments called platelets.
J « Red blood cells are important in transporting oxXygen around the body, while white

blood cells play a role in protecting us from disease.

—______,_—-—-—-——J

can move in a solution from an area where they are in a high
are in a lower concentration. This process is called

# T ——
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Topic 6 Reproductive systems

Learning objectives Activities

. Describe the structure of a simple flower Observing a flower using a hand fens
. Describe pollination and fertiisation. or bloviewer O
. State the signs of puberty. * Emphaslising pre-menstrual symptoms

such as period pain e

All organisms reproduce. Reproduction is the production of new organisms called offspring You
learnt aboul repreduction in earlier Grades. There are two types of reproduction. asexual and sexual
reproduction. Offspring produced by asexual reproduction have only one parent, whereas in sexual

reproduction (Wo parents are involved

tn Grade 3 you learnt about the different parts of a plant and their funcuons You learnt that the
flower is the part of the plant that is involved in reproduction. In Grade 3, you extended your

knowledge and found out about different types of reproduction in plants and animals In Grade 6, you
focused on the human reproductive system, puberty and pregnancy

In this topic, you will learn about sexual reproduction in plants and animals

Reproduction in plants and animals

Sexual reproduction involves the joining together of sex cells called gametes. The male gamete joins
the female gamete in a process called fertilisation, After fertilisation, a new organism grows

There are reproductive structures in plants and animals that are specialised to produce gametes

There are also specialised structures for the process of [ertilisation

Asexual reproduction Sexual reproduction
> male sex cell female sex cell
\ ) parent / \ (
\___/ organism \ ) \
]; ; ""-«:-:"'. j b _‘?T__F_,,
J’"‘.F_--‘-"-_ . » "‘"'-\, - g F P
( \ new e S
\ // organism ( \ new
e , ) organism
N,

Figure 6.1 The difference between asexual and sexual reproduction

.
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Reproduction structures and processes in plants

The Nower is the sexual reproduction organ In plants. The {lower's structure makes it well suited fo,
sexual reproduction

General structure of a flower

The outer part of a [lower is made up of sepals These are green, leal-like structures that protect the
flower while it is growing as a bud. The petals form inside the sepals. The petals are often brightly
coloured. The male and female reproductive structures form inside the petals.

«  The male part of a lower is called the stamen Each stamen consists of a thin stalk or filamen:
and a swollen end at the top called the anther. Pollen grains containing the male sex cells form
inside the anthers

«  The female part of a flower is called the carpel. It consists of the stigma, the style and the ovary
The stigma is a swollen, sticky structure at the top. The style is a stalk that joins the stigma 10 the
ovary Inside the ovary are ovales Each ovule contains a female sex cell

Figure 6 2 The structure of a flower

Word help

fertilisation: joining or fusion of male and female sex cells
gametes: sex cells

offspring: a young plant or animal

specialised: designed or adapted for a certain function
sepals: green, leaf-like structures that protect the flower bud

e e e
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petals: often brightly coloured strue

stamen: the male fures that surround the reproductive parts of a flower
2 part of a lower, made up of the filament and anther

filament: the stalk that supports the anther, part of the stamen
anther: produces the pollen grains. part of the stamen

pollen: made in the anther; contains the male sex cells

carpel: the female part of the flower

stigma: sticky part of the carpel: receives pollen grains

style: a stalk that supports the stigma

ovary: the swollen part at the base of the carpel; contains ovules
ovule: contains the female sex cell; becomes a seed after fertilisation

Answer the questions

The flower is the reproductive structure of a lowenng plant
1. Name the male part of the flower

2 Name the two pans of the male pan of the flower
3 Describe the function of the male part of the flower
4 Complete the sentences below

The female part of the flower is called the _ It consists of three parts, the
. the and the Inside the are ovules
that contain the

Describe the function of the female part of the llower
What is the function of the petals of the flower?

In the next activity, you will examine the different parts of a flower

Activity 6.2 Investigation

Observing the structure of a flower Waork on your own

Do an investigation to observe the structure of a flower and the reproductive structures.

- ,#_ P 3
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You will need: poos 1
¢ large Nowers such as hibiscus o o razor hlade or scalpe
«  ahand lens

Method

Follow the instructions

1. Examine the flower. Use Figure 6.2 10 help you identify the parts. Identily the sepals, petals
stamens and carpel

Find the stamens. Touch the top of the anthers with your finger What do you observe on youy
finger?

3. Find the carpel Touch the top with your finger. What do you Safety

obscrve on your [inger? Warning! Be careful
4. Carefully cut the Nower in half, lengthways, [rom top to bottom.  ynan yysing a sharp

Cutting lengthways is called a longitudinal section cutting tool.
5 Look at the ovary with a hand lens 1dentify the ovules ) _ '

P

Observations

1. When you touched the stamens, what did you
observe on your finger?

When you touched the carpel, what did you
observe on your [inger?

[

| 3. Make an accurate drawing of the longitudinal

section ol the flower

a) Give your drawing a heading

b) Label the following parts. sepals, petals,
stamen, anther, hlament, carpel. stigma,
style, ovary and ovules

1
!
i
|
i
1
{

Pollination and fertilisation

Pollination and fertilisation are processes in sexual reproduction in plants. Both these processes take
place during sexual reproduction in plants to produce seeds that will grow into new plants.

Pollination

Pollination is the process by which pollen is transferred [rom the stamen (male part) to the carpel
(female part) of a flower. Pollen grains contain the male sex cells The male sex cells need to be

carried to the carpel for sexual reproduction to take place. Pollen is transferred by pollinating agents

such as wind, birds or insects. Insects are attracted to the brightly coloured flower petals. You learnt
about pollinating agents in Grade 5
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pellipation can ke place (11 1w Wilh
wllin

N’cll’-pulll’lm'linn is the U

s STIM
her [lower oN the s
s rnsler of pollen from the stamen of a Nower on one plant to the ¢ arpel

ansler ol |"'”' n from the stamen 1o the carpel on the same Nower o
plant. (See Figure © )
anid L

L] 'I li‘\\'l.ill[l‘ll‘ll[“l s tl |
a i ant [
r it Ik llll'\ S TINE 1\1'! sl | |lg i [ |
i naiin |

.'Il '!ITM"‘-'!L"
f—* : SRR carpel
A
stamen - . i
.
I
Figure 6.4 5 I{-pollination
#__,,,..--'——-—-___
” '\
/ A carpel

T
¥ Bl A
.'_ ¢ 1 F_'I"r
f [}
b )
. -II .‘l ¥ {
- = B

Figure 6.5 ( ross-pollination

Word help

fruit: the ovary that becomes swollen after fertilisation and contains the seeds
fuse: join together

germinate: when a seed begins to grow into a new plant

longitudinal section: when an object is cut vertically, along its length
pollination: when the pollen from the stamen reaches the carpel

pollinating agents: something that moves pollen from the anthers to the stigma, for
example insects, wind, birds

zygote: the first cell that forms when a male and female sex cell join at fertilisation
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Fertilisation

In sexual reproduction, fertil
flowering plants, the male sex t«
the ovule during
You investigated germ

During pollimation, the
grain, down the style
and fases with the female sex cell (egg €€
grows inside the ovule to

of the female and male sex cells. In
1e female gamete inside

a new plant will grow

the joining together
ins mus
he sced germinates

psanon is
(1s inside the pollen gra
a seed When t

{ join with tl

fertilisation. This [orms
ination of seeds in Grade 0

pollen tube grows out of the pollen

moves down the pollen tube
The zygote

land on the sticky stigma A

| into an ovule. A male sex cell
1) inside the ovule. A cell called a zygote lorms

ounding ovary becomes the fruit

pollen grains
into the ovary anc

form a seed. The surr

pollen grains
pollen tube
male sex cell
occurs in the ovule

fertilisation

gvary
female sex cell

(egg cell)

Figure 6.6 Fertilisation takes place in the ovule

1o

Answer the questions

L i

place dunng sexual reproduction

Pollination and fertilisation are different processes that take

in plants
a) Explain the diffe
b) After fertilisation, W

Name two pollinating agenis
Explain the difference between sell- and cross-pollination

Explain why a flowers petals are often brightly coloured.
Search the Internet for information on how different types of flow

rence between pollination and fertilisation.
hich part of the [lower forms the seeds and which part forms the [ruit?

ers are pollinated.
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Reproduction in humans

imans reproduce sexually .
Humar ! | : \" 1ally: You learnt about the stru tire of the male and lemale productive
pEsms N LGInae N 1 Wil Yy
Eynict i |, i h plants, you may rem mber that human reproduction also involves 1he
n ol maie and ler
fusion i nale d lemale sex ¢¢ s, In this se¢ ton, yvou will extend vour knowle l|!_.‘,_ isf '|lllhl My You

1} also find out about same :
wi LS0Ime symproms girls can e sperience during the menstrual oycle

Puberty

When the body of a human I'rl'lllﬂ | 3 preparing Lo II'PH'HJI.II. £, many thu‘“{.\ ke 1".1~ ¢ llormones
bring about these changes. This is called puberty. Puberty Is a time of sextal maturation when
physical and emotional changes take place Puberty occurs at different ages in boys and girls. These
changes happen at different times in differen people and occur gradually aver a period of two 1o five
years Puberty Is a natural step in every person’s development .

Physical changes in boys during puberty

The _.'.'h‘- sical Ch-]'nﬂ',':-" in males include the gruw:h ol lacial body and puhu hair The body becomes
more muscular and the voice deepens The pents becomes larger and wider The skin may become oily
which can cause pimples. Males may also sweat more during puberty. Figure 6.7 shows the physical

changes that occur in males at puberry

_facial hair

skin becomas olly ——

voice changes hair grows
on chest and
Increased o

swaating
pubic hair grows

penis and testes
muscular body grow larger

starts to develop

Figure 6.7 Physical changes in males during puberty

Physical changes In giris during puberty

The physical changes in females include larger breasts, the growth of pubic and underarm hair and
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Wi
. dening of hips. Menstraation or periods stan The skin may become oily, which can cause pimples
igure 68 shows the physical changes that oceor in females

_ hips get

wider
hair grows

under arms

Flgure 6 8 Physical changes in females duning puberry

Pre-menstrual symptoms

Menstruation, or periods, begins in girls at puberty Menstruation occurs about once a month Tt 1s the
Now of blood from a girls vagina. Sometimes, just before menstruation girls experience cramps calied
period pains as well as other symptoms These are called pre-menstrual symptoms (FMS) These may

happen a week or more belore menstruation

hormones: chemical substances that bring about changes in the body
menstruation: the loss of blood in females each month after puberty

period pains: cramps that can occur Just before menstruation

puberty: a time when changes occur in males and females in preparation for
reproduction

e —

T ——— e T e e

————— = ——TT

B St —
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some Of these symploms an

o changes I mosd
e soensitivity in the breasts
L AL ne

s wianling to cal Ceriain loods lcravings)

«  (ncreased hunger and thirst
s tliredness

Pre-mensirual symptoms can usually be re leved by talang painkillers Il a girl has serious pre
menstroal pains, she should ger hy Ip from o health worker o doctos

Soudy Figure 6 9 that shows changes in the human body during puberty Answer the questions that

folliow

Pubst! and
bcly hair

Figure 6.9 Chart to show changes that take place during puberty in females and males

| Draw a table 1o compare the physical changes thar take place dunng puberty in males and

females
2 State two similanties between males and females that happen during puberty
3. State two differences between males and females that happen duning puberty
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| *  Sexual reproduction takes place in bath plants and animals. 1t involves the joinine 1
/ together of gameles in a process called lertilisation ' =

| *  The structure of a Nower is well sulted to its role as the reproductive organ of plane

\ *  Pollination 1s the process by which pollen, containing the male sex cell, is H.;r.i-.i-.-,lr., a4 1
| wind birds or insects from the anther to the stigma in a flower =
] *  The male sex cell inside pollen fuses with the female gamete inside the ovule of a flowey

A zygote forms and the ovule develops into a seed that can germinate into a new E.L,I,”‘

]' * Puberty is the tme in the life of girls and boys when changes in their body takes place
| preparing them for reproduction .
| »  Sometimes girls experience pre-menstrual symptoms such as period pains, before

‘ menstruation

t L

: Topic assessment

j Answer the questions

| 1. Flowers are the reproductive organs in flowering plants

! a) Name the three parts of the carpels (31
; b) Name the two parts of the stamens 2]

¢) In which structure are the.
i male sex cells produced

| i female sex cells produced? 121
': 2. Define pollination 12]
§ 3. Define [erilisation 121
: 4 Draw a diagram to show how [ertilisation occurs in flowering plants 151
l 5 Puberty is a stage in a human’s life duning which many changes take place

a) State any two changes that happen in males during puberty l
, b) State any two changes that happen in [emales during puberty |
¢) Explain the term ‘menstruation’ [
d) Describe three symptoms that girls can experience just before menstruation

OCCUrs. 3]
. | Total marks: 25]

—_—
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Topic 7 Health and diseases

Learning objectives Activities

« Des=cribe a healthy person * Discussing the state of a healthy

+  State the mportance of parsonal person
hygiene » Cleaning classrooms

+  List ways of disposing litter or + Carrying out simple disinfection of
wasle, stating their advantages and drains
disadvaniages. * Discussing the cleaning of a toilet

. mtfﬂ methods of lransmission of * Picking up and hupﬂng waste
diseases *  Discussing methods of disease

fransmisslon

You have learnt about dillerent aspects of health and disease in earlier grades A healrhy person looks
alter thexr body and also makes sure that thair environment is clean

Discases arc easily spread or transmitted in unclean or unhygienic conditions In Grade 4 you found
out how easy 1t 1s [or cholera 1o spread {rom one person 1o another In Grade 5, you discovered thar
some diseases are spread during unprotected sex These are called sexually transmitted discases
Epidemic diseases such as Ebola and influenza (Mu) are diseases that spread quickly through a wh
community. You discussed how 1o prevent and control epidemics in Grade 7 You also found out

about chronic diseases These are diseases that ]'ll.ftlifﬂl.' live with [or a Iung timie lor L"M!I'I'I.]‘tl.?. diabetes
asthma and high blood pressure

e

In this topic, you will explore types of hyglene such as personal and food hygicne You will INvesugate
hy, giene in your home and a1 school and vou will find out aboul waste dll_'i['llﬁn.ll You will also extend

your knowledge of some diseases such as Ebola and cholera You will discuss how they are spread and
how they can be prevented

Health, hygiene and disease

Health, hygiene and disease are all connected Healthy people pracnise good hygiene, w
that their bodies and their homes are clean and diseases do not spread in their
can occur in unhygienic places

Being healthy

hich means
environment Disease

We all want to be healthy and well ‘Wellness happens when we look after our physical. mental and
social well-being
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Physical wellness means having a healthy body Regular excreise and a balanced dier molr o
bavilies heslihy You learmt ahout i balanced diet in Topic 3

A mmemtally well peson can cope e
= Mental wellmess meais a persons gmotional wellbeing ally ¥ '\ cope better

with everyduy stresses at school, work and hame :
s Social welliess means (hat a person (s able 10 have good relaionshilps with other peaple. The
person is ﬂrril'l.'lu:ll-. fulfitled and can alsi coninbute posiily cly (o the coiimmiamity

Socinl health

Golting along with othars
Loving relationahips
Closa friands

Giving and accepling heip

SOCIAL

Mental health

How well your
How you leel about

yourself MENTAL PHYSICAL Lo e
Recogmise achievements Egl:::m et
Leamn from your mistakes

5
Happy and content -

Figure 7 1 Physical, mental and soctal health are important for our wellness

Word help

«<hronic diseases: diseases that people live with for a long time .
concept map: a diagram that is used to show information and how pieces of
information and |deas are connected

*epidemic: a disease that easily spreads In a community

¢ hygiene: cleanlinass

«sexually transmitted diseases: diseases such as HIV/Aids that are spread by
sexual contact

¢ transmitted: passed from one person to another

vunhygienic: not clean

» well-being: a person’s state of health and happiness
sWwellness: a person’s state of health
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Activity 7.1 Discussion

What docs it mcan 1o be well and healihy ! Warrk in a group
Discuss what it means 1o be well and healths

Ik alsaui the difl AT :
Ta Erent a peols il we nis S arch ilie tnie rnel lor information on wellness

Weariass wluar o
g3 ather learniers in your group do 1o keep healthy in these different s pects
Draw & CoRcepl map (o show the issues vou have Jdiseussed

H*-:.Ir'l h]I,_L. 1 []1' (gl | -\.II 1Ill i r.l""'
—
e

personal and food hygiene

l‘hi“' né Imeans !u_‘i' {'I:Ilu; WOV s ” -|r1|.| YUUTn cnvimmnmenl []l;,lll l’,pn.m} !1|_‘rn.:|u_|| i

| lood hyglene are

|||'!I-|Llrl_.i."ll 1o i"‘“:'i'l:[” the "{‘H'Jd ol disease

personal hygiene

Pt"-l'\l:'mﬂ h"!"fﬁt tnvolvies r.ﬂ-.m;; care of your own body, i involves doing things
that maintain your health and well-being. For example, you should shower or bath every day, brush

vour teeth twice 3 day and wash your hands after going to the toilet and be lore preparing food T i

important (¢ take care of your own personal hygiene so that you can be healthy If you do not loak

in your daily lile

alter your personal hygiene, it is easy lor diseases 1o spread
[

Cilip your nalls
Keep your nals Wash your hair Change your
short and claan at Wash your hair clothas
all timees often and keep | Pul on clean
f naat and Lidy | clothes every day
Cha:nge 'y iy

clothes | thay
are dirty or wel

Wash your hands:
alter going to the
loilel

before and after
ealing

alter playing with
pets

after playing outside
after brushing your
huaur

aftar blowing your
nose

Brush your teeth |  Take a shower or bath
[ Bath or shaowar al leasl onca

Al jeast twice a day —in | =
the moming and befone a oay

o bed at nighl f Ghlﬁgg your undenyaar
you go 1o g 7

Figure 7.2 Persomal hygiene is imporiant to stay health)

e et
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Food hygiene

Food hygiene means handling, serving, storing and cooking food in a way that prevenis the

Spréad of
disease. A person with dirty hands can spread bacteria, viruses and parasites around the kitchen and
onto food These harmiyl germs can contaminate food and, (L1 is eaten, it can cause food !'llll'm:_m"-'a
It is important that a person who is working with food washes his or her hands with soap and w ales

before starting o prepare food and after touching raw food such as meat, poultry and vegetables

Food should be stored at the cormect 1o mperature and should be cooked correcily according 1o th
Instruction labels on the food packet. Food that has passed its expiry date should not be eaten
should be cooked all the way I..HI‘LH.H.:]'I and pre-c ooked lood should be reheated only Once

\lr -1

Answer the questions
1. Define the following terms
a) Epidemic

b) Chronic discases

¢) Contaminated

d) Hygiene

There are three areas that affect the overall wellbeing of a person

a) Name these three areas

b) For each of these areas, explain what a person should do to remain well

3. State three things that we can do every day to maintain good personal hygiene
+. Suggest three methods of practising good food hyglene

(&%)

ﬁ

Word help

= contaminate: to make something dirty or to mix disease-causing organisms with food or
drink, which can be dangerous to health

« expiry date: the date, shown on food packaging, by when food must be eaten

«food hygiene: handling, serving, storing and cooking food in a way that prevents disease from
spreading

~food poisoning: an iliness caused by bacteria in food; causes vomiting and diarrhoea
*personal hygiene: cleansing and maintaining (grooming) of our body to prevent disease

«parasites: organisms that live In or on another organism, for example ticks, fleas, the malaria
parasite

< tabulate: to place information in a table
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In the next activity, you will analyse information about hygiene and health

Activity 7.3 Discussion

Discuss hygiene and health  Work in a group

Study Figure 73 It shows some of the ways that we can keep clean and stay healthy, Each colour
block suggests a different way that we can stay healthy

Baa
posilrve
[ gty
Alsiarys help
others
Clean your tesih alte

every meal

ap belome
¥ edting lood

Srd oY ueSen (M Doaket

thal iz

pra g

. i and dooked
Wash frosh - 41 cormecily
fruit bedons

' Keop ngeinads and
1cona's syl and clean

Check expry
dales on lood
and drink

VWash yoiur Body daily

Nl 0 o wialer Wear shoes o4

sandas if you can

Figure 7 3 Personal and food hygiene help us to stay healthy

L. In your group, discuss the information in Figure 7.3
2. In your exercise hook, draw a table like the one that follows

Good personal | Good food hygiene | Good mental and
 bygiene social health

3. Use Figure 7 3 1o tabulate the things that people can do to stay healthy You may have some
extra ideas of your own, Add these 1o your list,
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Environmental hygiene

e refers to the cleanliness of the plac
work using cleaning chemicals, as

Em'i.mmn:nlal hygien es where we live and work It means

leaning surfaces where people live and
of rubbich and waste. Good environmental hygiene prevents the

well as regularly removing

-,irrr..ni ol diseases

Hygiene at home and at school

It 1s important that the arcas w here we live
healthy Diseases are spread in dirty, unhygienic places

siudy or work are clean and hygienic so that we can stay

Indigenous knowledge

People who live in rural areas of
Zimbabwe need to fetch water from
wells, boreholes and rivers. Water
is carried by women to viliages,
often over great distances. The
water Is used for cooking, dnnking
and bathing. Sometimes the water

Activity 7.4 Investigation

Investigating the cleanliness of the classroom
I Work wath a partner

Do an investigauon to determine the cleanliness
of your classroom. Find out if 1t 1s really clean and

how to keep 1t clean

You will need: is boiled to kill disease-causing

* 2 hand lens organisms. Women traditionally clean

o plastic gloves, if available the clay floors and walls of their

* pencil and paper homes by rubbing soil onto them.
Some herbs can be added to the soil

Method to polish the floor.

Follow the istructions 2

Part A

1 Check your science classroom. Look for signs that show 1t has not been cleaned yesterday or
today You can look for dust, litter, cobwebs and other dint ; ;
« Run vour flinger along the windowsill, the comer of the floor, a desk and sa on
« Look [or cobwebs in corners, near windows and doors
s Check the windows.
« Check the apparatus and equipment.

Word help

environmental hygiene: maintalning and improvi
that affect the well-being (health) of people - - oo conditons
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¢ Check the wastepaper basket/rubbish bin
. l'.'l‘u:'l.‘k the shelves and ¢ l||1h._1,1|-l|q
2 Record what you lind/observe

Part B
Ia Discuss with your partner why the rooms should be cleaned every day and how they can be
cleaned
¢ Find out from the teacher or the school stalf when the classrooms are cleaned
Part C

Share vour results/findings with the class

Questions

Answer the questions

1. List the places that were not clean

2. Suggest why some places in the science laboratory were not clean
3. How often are the classrooms cleaned?

4 Make suggestions on how the class can keep the classroom clean

In the next activity, you will work in groups and have a cleaning day at school

Activity 7.5 Cooperative learning

Cleaning the classroom!  Work in a group
Arrange a cleaning day your the school You need to clean the science classroom,

You will need:

* plastc gloves

* brooms, mops, dusters and cloths
* water and buckets

* detergents or cleaning liquid

Method
Follow the instructions

I, Organise yourselves into groups. Allocate a cleaning task
to each group. Examples of cleaning tasks that might be
required in the classroom:

*  Washing windows

*  Cleaning the tables, chairs and other furniture ..
*  Cleaning the apparatus and equipment in the science dt? ‘
laboratory
Figure 7.4 Cleaning the classroom
k.
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s Cleaning the shelves and cupboards
«  Picking up litrer and cleaning the waste paper basket/rubbish bin

« Sweeping the floor

= Mopping the lloor
2 Each group must choose the correct cleaning material and equipment to carry out the cleaning

sk they are responsible for
3 Decide on the best order to perform the different cleaning tasks

floor should be left untl last

Sweeping and mopping the

Questions

Answer the questions I
. Explain why the order of cleaning tas
3 in a table. list the cleaning equipment and the tasks that |

-

ks should be considered
t is used for

#—
ets Work with a partner

Activity 7.6 Simulation

rmation pamphlet about cleaning drains and toil

Make an info

Have a discussion and make an information pamphlet on drain and toilet hygiene

You will need:

- pI-.._ll.ll'l:‘u

« paper

e coloured pencils
= pens

« glue

= JESOuUrTce materal

Method

1 Do some research on the Internel ot in the library
nd find out what kind of germs are found
sround dirty drains and toilets. Also find out
what the purpose of a disinfectant is and which
kind of disinlectants can be used in drains and in

1oilets.
Discuss how you would clean a drain and a toilet

Talk about the equipment you W ould use‘and

e

how you would use 1t
3 Make an information pamphlet that explains the
importance of hygiene in drains and toilets Figure 7.5 Cleaning the tollet
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The information par Ty :
inlo 1on pamphlet should also (nclude step-hy-step guidance on how to clean drains I
and toilets.
3. Present the informaton in the pamphlet to the rest of the class

Questions
1. What is the purpose ol a disinfectant?

2 Make suggestions on how the class can keep the toilets and drains clean
R —————————————————————————————————————————

Disposing of litter and waste Something interesting

Most people make a lot of litter and waste in their daily

lives Litter is small picces ol rubbish that are left lying

around. Waste refers to any matenal that is unwanted

There are different kinds of waste including

+ domestic or houschold waste or garbage

» industrial waste, for example building and mining waste

Humans need to reduce, recycle and
reuse.
We need to reduce the amount
of materials that we take from our
environment.
Some matenals can be made

. blﬂlhhm:m:::;;l;; I:.:-}j,m;qr“mm e Vs into something else instead of
o i being thrown away. This is called
recycling.
¥ DT £ le ve ‘ I els
hm;:mm mlf“: I:r L;Jm[\ L vegetable .tmi :L;II: pee : . Many things can be reused, for
- 3 ow - , at hive -
an nATurally broken ‘\\n Yy Organisms tha can Lhe Example g'ESS jars and pl‘:';IStIC
sotl. This waste is called biodegradable waste Plastics and e

building materials cannot be broken down naturally and are
called non-biodegradable M e e el

All this waste needs to be removed or disposed of Since there 1s only a certain amount of land on
Eanth that can be used [or waste disposal, humans need to find ways to reduce the amount of waste

they produce.

biodegradable: materials like leaves, vegetables and fruits that can be broken down by
micro-organisms
detergents: chemicals that remove dirt; used for cleaning

«+disinfectant: a chemical liquid that kills bactena

«disposed: thrown away
landfill site: a huge man-made hole into which rubbish is placed

«litter; rubbish such as paper. lins and bottles that are |eft lying around
non-blodegradable: materials like plastic, metal and glass that cannot be broken dow

n by

micro-organisms
waste: unwanted materials
AR
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Methods of l.lhru.'r',ing solid waste inclode burying, buming and recyching

Burying waste
N | Mos1 domestic waste s buried in a place called a landfGll site Landhill shtes are usually situated

outside 1owns A landlill 1s a huge hole that s filled with waste and then covered with soil Landfill

i. need 10 be carclully managed 1o make sure harmful chemicals and materials that produce danger

| gases are not buned These harmlul substances can move downwards in the ground and enter
underground water supplics Non-biodegradable waste that 15 made in homes should not be buri
the garden, but rather ken 10 a landfill dump, where it can be properly disposed of

i

Figure 7 & Burying of waste in a landfill

Biodegradable waste such as uncooked vegetables and fruits, leaves and grass cuttings can be placed
in a hole in the ground or a compost bin and used 1o make compost Compost can be used (o [erulise
soil for crop and garden planis

s
..b ‘:..J"E;; ‘hf‘i f

Fiyure 77 .H.-Jklnll.: u.-mp.n.l_lmnl i"l-dfg,fuldqtnl'|| wiaile

e —— —
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Burning

Many people burm houschold waste in a hole or bin in their
s,-ll'l.lf‘l'l.i '“Lh'l-"'ut:h hum""‘g reduces the volume of waste,
burning can produce harmlul chemicals, cause bush fires
and produce large amounts of smoke

Figure 7 B Burning waste produces harmful pases and smoke

Recycling

Recycling means 1o use waste matenals to make other
products. Waste paper, plastic, metal and glass can be
recycled. Recycling reduces the amount of waste that
needs to be disposed of Waste for recycling is usually
sorted into recycling bins

Figure 7 9 Recycling reduces production of waste

In the next activity vou will find out about recycling plastic in Zimbabwe.

Activity 7.7 Case study

Recycling in Zimbabwe  Work on your own
In Zimbabwe, plastic and paper are recycled as a business Peaple are paid 1o collect plastic This
earns them up to about 50 cents per kg The collected plastic is processed into other useable plastic

materials such as bags

Fap:r. cans iﬁd 31355 materials are recy cled in dilferent cOmpanies across E][ﬂ"lﬂh“ﬁ‘ The website
referenced below has a list of such companies. Get involved! Contact one in your area if vou want
to help

(Source: http//www ema co zw/index php/2014-06-12-03-51-59/2014-06-12-1 2-03-26/reports-a-

publications/59-recycling-companies-database/file himl)
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Figure 7 10 Recyi ling o wilsle

e eycled
1. List threc materials that can be recy L
2, Suggest two reasons why recycling is Hmpx *I

. | " |
3. Aperson collects 40 kg of plastic and sells 1L I

L1 Lt = o

in Zimbabwe
y recycling firm According to the

Id he or she garn

jsposal has 115 adv

Each method of wastc d

and disadvantages
Table 7 1 The advantages and disadvantages of different waste disposal methods

_m_ Harmful chemicals from waste can
m I get into ground water

iy Finding a suitable site for a landfll

may be difficult
Recycling  Provides an income for some people  Could be unhygienic
" Reduces pollution S

Activity 7.8 Simulation
Sorting recyclable  Work in a group

Do a simulation activity and sort recyclable waste materials

You will need:

« plastic gloves PR P
tol
* six large containers in which to place waste 5 cloth or plasnc
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Method

| Do SOMmic FESCAL, h on e viling in Zimybalw

I el ot al
Ut about dilferent com Tanies that colle
~l‘t‘c|l‘h recyclable wastg I ha lect

Preparc Six large bins labelled Glass Paper, & rap metal, Tin
{'_,HL-” all the waste rom the s hool ruhhish i
Thnﬂ"' 111.1 Wasic Oon a I_1I|_‘_| 1'!1_]-.||| Al ,I.-.lh

Sort the waste into the <ix bins

Plastic and i Yrpanis

Ill. ¢l on thi gronind I|IT orting

( L-.,n_r-[.,_l fl'li. tLl'u vani .|rr'|p1\ Inics 10 come

O W e e e

.'If'nl [ |1”| Ch !.|'||- FELVi |.1'|""!| Wl
Use the biodegradable waste o ma ks compi

==

a1 Tor th sChoo] :._[H'ef-'l!

T T e ——

Methods of disease transmission

are healthy, you should not have any ind o °
H vou 1 ] b 1”' ol dhs ase. In earlier L‘_I_ui- S, You learnl about somi
discases for example malana and chal, i '

) :
|. ISEASS ATE Causy {! h1'_ MIC TS .IFLI Organisms _11'“‘1. a%
bacteria, protozoa lungi and viruses Disease Causing orpanis

ms arc called pathogens

DL“'"-'J""-“; can l|"'|.'_" \.P[r_'.].l.l aor tl,]ll‘-r11|i1,l_'\,j Ly |-!'."'"|'||L' in kj'l”'.'h'T‘lI wavs |

0OT |.'\r1|11p||._' h'., COnLact walen [ |I|_|
or ”'lﬂ'rli!,;h lhl'-- alr Somi dise 505 dTE Lransmitted 1o pcop

i t I le by other organisms, uwsually other anmmals
-~ {animails ) URat frransmit disease- = '
Organisms =LALsINg microscopic organisms are called vectors. 1f you

ITgANLSM IS 'r..”'lH“lI[Ile_ VOu can -pl-t-l,'i it '.t"'l_l["-ul,:” [rom 1-.1{.”.1L.‘
infected and getung the disease In this section you will |earn ah

how they are fransmitted

know how the pathogen/discase-causing «

ut some Infections discases and

Cholera

Chalera is caused by a bacterium. Infection with this bac lerium causes senous diarrhoea that can be

fatal within a few hours il left untreated. Cholera can spread from one person o another in food or
waler, especially il it s contaminated with faeces from an infected person To prevent the spread of
cholera, 1t 1s important to wash your hands alter going to the toilet, drink clean water and practise
good food hygiene

Word help

pathogens: disease-causing organisms
yvectors: organisms like mosquitoes that carry diseases from one person to another
* Infected: when a person has a disease-causing organism in his or her body
vinfectious: a disease that can be spread from one person to another

transmitted: spread
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g quickly through ;

Ebola
< eaused by a virus, 101 casily . Ebola VIf

II:‘:LL.h.-:n ane infected person (o another ;:fﬂan’ﬁ hndﬁ: and it 18 gasily transmitteq

sereon by coughing and sneezing. 1t 1s other peopi@

5[:»-.1 ‘I"fde d.::-.u_a,;;+,11|1t-l~' with body = :;mr a 5:-::.3 periﬂd of ume in 2015 and

fluids, such as hlood or mucus, o with 2016, over 25 000 pﬂﬂplu in Wesl Alrica

any surface conmminated with these fuids weare IHTEC'Ed with the Ebola virus

from an infec ted person The spread of « Ten lhﬂﬂﬂﬂnd of these penple Shac. Some

Ebola is difficult o i'"""""“ SOMmE ways of these waore health workers.

[0 preve nt Ebola from hpn.',ldl!ll_h_', includs « Medical SCIBI"IHEtE and ﬂhal’mac&uticm

washing hands, not cating bushmeat companies have been working hard to
with the develop mﬂdiﬂﬂtiﬂﬂ!ﬁ vaccine to reduce

of this deadly

1nd staying away from people

infection

Malaria

rd b1

Malaria is caused by proto

is the vector that rransmits the

to humans whe
hlood. Using mosquilo repelle

malaria

infectsd mosquits
bites human

parasites
eniter blood

» protozoa pa

nan infected m

or prevent the spread
disease.

live inside certain mosquiloes [he mosquile

[ he parasites
04 I'Llr-lt-.l[l' 15 transmiticd

asite to humans. The proto
and transfers the p
)squito met can help to prevent the spread

par AsIlES

arasite into the persons

'“~;.|I|1I!i‘I hites a P« ~on

ni and sle ping under a me

malaria parasites develop
inside the body

infected mosqulito
bites human

Figury : :
gure 711 Transmission of malarial parasite

_‘
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Bilharzia

Bilharzia 1s caused by the bilharzia parasite which is a type of worm called a blood Muke There are

.jl“h'“-‘r“ types ol blood Mukes that cause bilharzia De ["-'”lh“i-', on the Lype, & ither the intestines or the

bladder is alled ted

People become infected through direct contact w ith contaminated fresh water where certain types of
water snail live. The snails are the vector and transmit the worm that causes the disease
rhe evele begins when an infected person urinates or defecates in fresh water. The infected person

n:'lt.‘-l"tl-'?" the CEgs ol the P.II‘.HI[L‘ neo Illt‘. waler

The eggs hatch and uny larvae are released into the water The larvae enter the [resh water snail
and develop into worms. The worms are released into the water and inlect a person that comes nto
conlact “lth them

The worms bore through the person's skin and enter into the bloodstream/blood vessels. The worms
live in the blood. There they travel through the blood vessels to the bowel and bladder

The worms mature in the person’s body They reproduce and produce eggs These eggs pass through
the walls of the bladder, intestine or both. They leave the body through the person’s urine or facces.

It is not possible 1o become infected with bilharzia by a person who is infected A person can only
be infected through contaminated water that has the snails living in it. Bilharzia can be prevented by
not uninating, delecating, washing or swimming in [resh water containing the fresh water snals thai
transmit the worms that causes the disease

1. Infected person urinates
‘or defecates in water.

5. Young worms go Into
another person.

\“‘-._ 2. Eggs pass into the water
gk ..,/ unine or faeces.

Figure 7.12 Transmission of the bilharzia parasite
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Typhoid

[yphoidd tever is coused b S Ver g, \ ' {
[ er is caused by a bacterium 1t is very infectious, which means that it can Casily spread.
from one person to the next. An infected person can pass the bactenium oul ol their body in thelr
t"{l'l_l'\-‘ Ii SOMOONe ¢ _|'|I|~ r11|.\|_] 0ol t.lfl"l\"- 1! .I1t| l]’]_]r 15 & IITlr:".n”]r”"] A% ||}] .”[L( r‘.llj l.ll"l,l"':, ht ’H‘h‘ e [I
become infected with the bacterium and develop typhoid lever Ty phoid can be prevented by drig

¢lean warer and pracusing good personal and lood hygiene

Activity 7.9

Answer the questions

1. Some microscopic organisms cause discase. What 15 the term used lor a discase-causing
organism’?

Name one disease that is caused by

al avirus
b) a bactenum

¢) aparasite
3 Personal hygicne plays an important part in being healthy What part does personal hygiene

play in prevenung the transmission of discases such as cholera, Ebola and ryphoid?
4 Draw a table like the one below. Complete the table to show the causes of cholera, Ebola,

malaria, bilharzia and typhoid and how they are rransmitted

Name of discase | Type of organism Vector Method of mmm%

Word help

bore: pierce, puncture 3
bushmeat: the meat of wild animals, such as monkeys and bats, slaughtered for food
. defecates: discharges faeces (excrement) from the body
diarrhoea: an lliness In which a person releases watery faeces :
faeces: the solid waste passed out of the body through the digestive system (anus)
intestines: the bowels or gut
larvae: immature stage of some organisms
mucus: a slimy, yellow substance produced by some parts of the human body

A

« transmission: the spread (of disease) from one person to another or from animals u
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Activity 7.10 Cooperative learning

Make a poster about a disease  Work in a group

.H".IL'.‘ an lnl."rTil.]'llrt.' T"ll.'!‘ﬁl'.' .‘i‘“l'll” ane ﬂ.{ ll"' i|l|||'|'|,l,'|'|'|FI. IHHE A5 |.h|i'-|1tr“ i'-\.”Ll m;hru. Hih‘”h
,1|u| L Phl.”i..l

You will need:

o large sheets ol paper or cand
e coloured prnnl-: or paints

»  plotures [rom magazines or the intemet

Method o
Follow the mstructions ;
1 Choose one of the discases you have learnt aboul Search the Internet for information about g

the disease
3 Plan and make a colourful poster giving information about the disease and how i'r.irupuﬂ.
The poster should not have much writing — just enough to inform and advise
3. Display the posters around the school

Summary

« A healthy person is physically, socially and mentally well

« Personal hygiene means keeping clean and healthy. It involves doing things s iy
brushing your teeth, washing your hair and hands, showenng, weanngclun cle h |
and clipping your nails,

« Food hygiene means handling, serving, storing and cooking food in a mr ha
the spread of discase :

+ Environmental hygiene means keeping the places where we live and wor

e Itis important that we correctly dispose of litter and waste such as house
industrial waste and sewage. 1

* There are three ways to dispose of solid waste - burying, burning and |
of these has advantages and disadvantages.

* Disease-causing organisms called pathogens can be spmnd_hy -
and by physical contact.

* Infectious diseases such as cholera, Ebola, bilharzia md yphoid are caw
plthng:ns and are spread in different ways. |
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Chemistry

B

9

10

12

13

Separation

Matter

Acids, bases and salts

Industrial processes

Dxidation

Organic chemistry

. fdantifyﬂ'letl'uum

mixtures

Describe the properties of sofj
liquids and gases in terms dﬂf‘ %
kinetic

* Identify mixtures, almm

compounds.

Identify metals and nan-metals on
the periodic table,

and blue litmus.

* List properties of acids and basas.

Outline the production of peanut
butter

Outline the production of oil ﬁnm
peanut butter,
State uses of oll

» State conditions necessary for

rusting
Explain methods of preventing
rusting.

« Identify forms of fuel. :
+ Compare the efficiency of different

fuals.

Topic p T

*  Stale methods of separating

* ldentify acids and bases using red

[
|

9
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earning objectives
te methods of separating

science and Technology you learnt the difference between pure and impure matenals, A pure
ane that consists ol only one type of substance. For example, pure water consists only

{ water. An impure matcnal contains particles of different substances. Mixtures are

hev consist of more than one type ol substance

1o Jurkar
mat rﬂaﬂ s
ol particles ©

gmpure materials as
For cxample, air 1s a mixture of different gases and soil is a mixture of
o ! .

different types &l p

articles, onganisms, water and gases

The substances in 3 rmixture do not chemically combine together, which

means (hat they are easy 1o scparate In Grade 4. you learnit about some

Wiays 10 separalc mixtures For example, n mixture ol sand and waler
1'1“' b wpd”'fd into sand and water by filtration You also found out 7
L —

about purifying water by [iltration and distillation

Figure 8.1 Soll 15 an example of a mixiure

in this topic, you will extend your knowledge of mixtures and types of mixtures and find out aboul

e Ways 1o separale mixiurcs

Mixtures

A mixture is made up of two or more substances that have dillerent [Ih}‘!mlﬂl.l properties A physical
property is 3 characteristic of a substance that can be seen and measured, for example density

hardness, boiling point or size of particles The physical propertles of the components of the mixture
do not change when they are mixed. In some mixtures the dillerent substances are still clearly vasible

alter mixing. The substances that make up the mixture can be scparated from the maxture

Word help

density: the mass of a substance relative to its volume; how compact a substance Is
mixtures: when two or more substances are mixed together but can be separated through
physical means because no chemical changes have taken place

physical properties: characteristics of substances that can be seen and measured, such

as size, density and mass
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Types of mixtures

A mixmre can be made up ol

* twosolics mixed, for l.'.\-IIT'i[.'llr salt and sand iron flings and sulfur, sand and stones

« an insoluble solid and a hiquid, for example sand and water

¢ two liguids, lor example oll and waier

2 FWa Or more gascs, for e "h'IHIJ'I'lL' ar consisis ol NUroOPen. OXYEen carbon dioxide, rir By drd
waler vapour

« asoluble solid and a liquid, for example water and sali form a solution

Solutions

in Grade 6, you found out about solunons. A solution 15 a mixture ol a soluble sohid. called the solyy,
and a hquid, called the solvent The solid dissolves in the liquid This forms a mixture in which the
salid is not visible. For example, w hen salt dissolves in water, this results in a salt solution. The sall

. e~ - / viersal solve e s v subsian
pﬂrhiht:‘- can na !ﬂngcrh seen in the waler. Wiater 1S a univer al solvent because many suk laNces e

dissolve in watcr

solute particles
are mixed avanly
| mn tha solvent
I"'Ill

solute particles
dissolve in the

sohvant

Figure 8.2 Solute particles are mixed evenly in a selution.

dissolves: the physical process that occurs when solid particles become evenly spaced
between liquid particles

Insoluble: a solute (solid) that will not dissolve in a solvent (liquid)

soluble; able to dissolve

solution: mixture of liquids and solids in which the solid can no longer be seen

lnil.l_t__-: a solid substance that is mixed into a solution
luh_npt: the liquid part of a solution

: . e — e o =

-
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WEIIWN‘.' su | Fut e crvstals are lely to stand in w T —

hrcak up 0o smaller particles 1o mix with he bt cy dissp

until the whole mixture (solution) is pale blue W
ﬂl‘tﬂlffl'l thie silvemi The ‘w"'llll parti los

throughout the solvent

Ive very slowly
Ehe particles then g el o
el '*-"|'-|I'|1.; e s

e Crystals fieg

i I*"r'ﬂﬂ,h ih
Lantinue 1 ute Particles “priead |I|' i
C L0 Moy l|!'||.||.-.| .”l!ﬂ |]1r-|| = I T rh['

= EYEmn ) .r'“”“.ll'

" [ M ol a l1|l-|-u!‘1|4.' substance can dissolyve N waler the oluthon i
- ML salurated

Dissolving 1= a physical change and as such no new <yber \ces dre | '
EES are formed s :
salvent keep their properties This change can also be ey ersed For exa LY Uy
) N Example g !
snd the water in which 1 was dissolved can by ceparaied again I it or

Separation methods

Ia mixinnes the dillerent substances are still clearly visihily altey Mixing and k
5 SN Tan by

b lr1|||,- lfl-.t

.|1|||11 '|||J!.

eparated In

colutions. the solute 15 not visible in the solvent but the substances =, |
- C s Parated

The components ol a mixture can be s¢ parated by dilleren: separation methods. T}
used -i-t‘pfl'ld'» an the type of mixture and the physical propenties of the subst ic method thay
. SULSLANL 5%

, in the ;
Separation methods physically separate mixtures no chemical rea tions ke pla Lty

Physical separation methods include liltration, magnetism, winnowine decanting and
T rl A g T C% J‘r‘l"r.'l’.

Filtration -

Filtration 18 a method used to separate a mixture consi sing ol a liquid and an insoluhble lid T
i o + e 0 O

LN

cn;:rnpit. sandy water, which consists ol solid SOl partic les and waler Thi Pt les of the olid
> X > Lan
still be seen. The mixture can be strained through Milter paper to separate the solid soil particles fran
; om
the water

F[l‘h“_r p.]ru:r acls ||.L:' A 'II'I-!' sieve It allows |!I..|1|||:f"- an ~|I*ﬂ-l_||1| L I.! '.ul'l-\.h'llh s with [‘.Il’llk les ol 3 cortain
size 1o pass through it and collect in a collecting container These particles are called the filtrate The
particles of the insoluble substance cannot passthrough the filter paper and so they remain in the

filier paper This 1s called the residue o

Word help
I

filter paper: a porous material used to separate mixtures of solids and liquids
filtrate: the liquld and dissolved substances that passes through the filter in the filtration !
procaess

physical change: a change in a substance that can be reversed l
mut_:l__ut: the solid that remains in the filter paper alter the filtration process
saturated: a solution that contains the maximum number of soluble particles

i

Y e === . —=
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Activity 8.1 Experiment

Separating sand and water by filoration W
Do an experiment 1o Investigale ustng filtratic
solid (sand) and a hquid (water)

fork in a group

i s 4 method 1o separate @ mixture ol an insolubl,

You will necd:

L a fl.lllnrt . one |;-I|1,r|11|.|r1 u[ ‘h'”.l.i
= apiece of filter paper = water

* abeaker

= acollecting container

* ateaspoon

Method

Follow the instructions

1 1. Half ill the beaker with water

" 2 Add one teaspoon of sand 1o the beaker Stir the water and sand mixture well

3 Fold a prece of filter paper as shown in Figure 8.3 Place the filter into a funnel

funnel

o~

beaker

P -

Hold the comer
of the filter paper
and form into a
cone

Fold tha paper Fold in halt
in hatf again

Place the cone
into the funnel

Figure 8.3 Folding filter paper for filtration

4 Place the funnel into a collecting beaker
5. Pour the mixture into the funnel and allow the hquid 1o pass through

filter paper =

funnal ——

Figure 5.4 Separating a mixture of sand and warer by filtration
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arhons and resulis
w ot the mxine looked ke belore It w

what dil the liquict that came throagh the ilier paper (lilirste) ok like? s

jdenttfy the solid particles (residue) that remained in the filer paper

y
: ["ir"f”H L L] pumui ||1|:uuﬂ|1 1he il
1
1 T s ilye s

o separate the sand mixiure

4

Wre you able ¢

Questions

Answer the g
What Lill'll-! ol substances can be _L-|1_1|.111|_J| by liltration?

eslinons

|
- W hat Pn;'ll.‘-l‘ﬂll:'.\ ol the sand are used 1o s parate ||-u wand Waler mixture?
; Complete the sentences by filling in the missing words

grdisafan solid and can thevelorebe by liltration. The
l.hr‘JUﬂh the filter paper and into the collection container is called the ___

— Thesand was
“.lPhln:'d in the filter paper and 15 « alled the ;
k

lhguid tha passes,

Answer the questions
| Tealeaves can be separated from hot water by [ltration. Name the following in the tea and
water mixture
a) The hilrrate
bl The residue
B ugbeL Oy very small bactena can sometimes pass through filter paper duning water
purification

Magnetism |~ =~

A magnet can be used to separate mixtures if one substance in the mixture s magnetic and the other

cuhstance 15 nol magnetic For example, a mixture ol wron lilings and sullur powder

In the next activity you will separate fron filings from sulfur using a magnel

Word help

magnet: a material, such as a metal, that is able to attract other magnetic substances

—= e —

S

il —#
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Activity 8.3 Experiment

lings anc tner
tron and sulfur Work with a par - iron filings are magneti
!l:r:l:f::ﬂmtm to separate iron filings and sulfur out of a mixture The iron filing gneti
and the sulfur is not magnetic

You will need:
*  amagnet * iron filings
* paper « sulfur powder

*  2aleaspoon

Method
Follow the instructions

1. Mix small amounts of iron filings and sulfur powder on
a piece ol paper

1 Hold the magnet close to the mixture as shown in
Figure 8.5

magnet

mixture of iron

filings and sulfur
Observations and results

Describe what happened when you held the magnet over By - RNHEnge

the mixture on the piece of pape L \‘
piee of peper X

Conclusion

Figure 8 5 Separating iron and sulfur
Write a conclusion for this experiment 'k R =\ e sl

with a magnet
Questions
Answer the questions

l. Complete the [ollow INg sentences by filling in the missing words

TORLSE S — in the mixture WEre attracted to the magnet and the
method of separaton is known as

was not This

Poud

Could this mixture of yron i
YOUT answier

3 Which of the following mixiiire
: & Mixtures can be separated
-an be s using : ?
a) Oil and water i o
b) lronnals ina sandpit

) Copper scrapings from salt
d) Sand and water

lings and sulfur powder have been separated by filtration? Explain
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~ Winnowing

that is used to separate a mixture of
o sclids of different mass by using
wind. Farmers often use this method
separate lighter chaff particles from
i:avi:t utdl;sn{gmn Chall is the dry
scaly part that surrounds a seed. The
chaff particles are carried away by the
wind. The heavier seeds of grain are

Indigenous Knowledge

Winnowing is a separation method Winnowing baskets, weaved

by women, are traditionally
used in Zimbabwe for
winnowing grain. This Tonga
basket has a reinforced rim
that aliows larger amounts of
grain to be winnowed.

A traditional Tonga winnowing basker

separated from the chafl, .~ " —

miture of
chaff and
grain

lighter chall

heaviar grain

Figure 8.6 Winnow ing I8 used to separate chaff from grain

Activity 8.4 Experiment
&Iﬂlliul sand and sawdnst by winnowing

Bhier substance, by winnowing

You wil] need;

Sawdust or powdered dry leaves

a sheel of paper .

Word help

Work in a group
0 8n experiment to separate sand, the heavier substance, and sawdust (or powderce o

san

winnowing: a method for

separating heavier and lighter
components of a mixture by wind |
or by blowing air |
chaff: the dry leaf-like structures y
around seeds

T ——
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Follow the instructions.

Observations and resulis
Record your observauons
l. Do both components

place on the ground?

Is there 3 component that blows away?

Did the wind separate the two components?
Complete the following sentences

b

The dry, crushed leaves or sawdust were
carmied them away
Conclusion
Write a conclusion for (he experiment
Questions
Answer the questions
I, Explain what winnowing is

2 Suggest where winnowing would be used
3. Explain why the sawdus was carried a

of the sand and sawdust (or powdered le

—_—

way by the wind

1. Mixa handful of sand with g hand(ul of sawdust or powdered dry leaves on the sheet of paper

1 Take the mixture outside onto an open piece of ground A light breeze should be blowing

3. Hold the sheet of paper contaming the mixture, at shoulder height. Tilt it slightly so that the
mixture slides off slowly and the wind can blow th

rough the mixture

aves) mixture fall onto the sarme

than the sand and 50 the

Decanting ¢

-~

Decanting is a method to S€parate a mixture of two
liquids with different densities,

Water has a greater density than oll When mixed with
water, oil will float on the surface of the water, The less
dense liquid can then be carefully poured off the top,

Activity 8.5 Experiment

Separating oil from water by decanting  Work with
Do an Pt[ﬂff:mtm Lo separate a mixture of two lquids

You will need:
caler

= wbes viinder -

a measunng cy

waler

ol
.

e —————
Word help _

decanting: a separation method |

used to separate liquids of different |
densities

|
T e

a D“rl"f‘r

ol differem densities

-
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Method

fFollow the instructions

1. Half fill the beaker with water

3 Add the same amount of oil to the water and
stir well

3 Leave the oily water mixture to stand until
the oil Moats to the surface

4 Carcfully decant the oil into the empty

measunng cylinder

Observations and results
Record your observations liquids with different densities,

) Describe the water alter the oil had been stirred into 1t

2 Describe what happened to the oil and water mixture when you let it stand for some time.

Conclusion
Whrite a conclusion for this experniment

Questions

Answer the questions
1 CI.'II'I.'IPIET.E the sentences below by lilling in the missing words

Pecanting is a method used to separate two liguids wath different ______ in @ mixture
The 1S and sinks to the bottom The oil can then be

1‘-.!-

Honey has a greater density than water Which lhiquid ci uld be decanted from a mixture of
honey and water?

Evaporation =

Evaporation is a process during which a liquid is heated and changes to a gas When liquid water
i heated, it changes Lo gascous watcr vapoul You learnt about evaporauon in Junior Science and

T(‘cﬁllufus‘r Evaporation takes place laster in hot, dry and windy conditions

Evaporation can be used as a method to separate wo substances in a solution. One substance
the solute. is dissolved in a liquid, the solvent For example, il a substance such as salt (solute) s
dissolved in water (solvent). then when the water evaporates the salt will be left behind as crystals

Word help

erystals: solid pieces of a substance that have a special arrangement of particles, can form
after evaporation
#vaporation: the process that occurs when a liquid is heated and changes {0 4 gas

9aseous: being like a gas, having properties of a gas
e :
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Table salt is produced through the process of evaporation. Energy from the Sun is used 1o EVApOrare

. l sea water or water lrom salt kikes
i
1
Bl ]
X | !
L1
]
'
%
1 3
]
;' | Figure 8 8 Evaporation over a sali lake to produce table salt
:' In the mext activiry, vou will separate salt from a salt solution using evaporation
: 1 Activity 8.6 Experiment
|

Separating a soluble solid (salt) from a solvent (water) by evaporation Work in a group
Perlorm an sxpenment to recover salt (soluble solid) from a solvent (water) in a solution through

R ———
SR —

I cvaporation
You will need:
=  abeaker * aDBunsen burner
* two evaporating dishes *  alteaspoon
= a npod stand * sall
*  wire gauze *  waler water .
Method vapour T\ | ; |
Follow the instructions sall _H_kl {I ) || evaporation
1. Half [ll the beaker with water solution ——dish
2. Add live teaspoons of salt to the water and stir e T CE T
unul the salt has dissolved Bunsen ___

3. Continue adding salt 1o the water a little ar a time, burner = tipod
until no more salt will dissolve. This s a saturated

solution
4. Pour some of the saturated solution into eac h of

§ - W 5 v .
the two evaps rating dishes Figure 8 9 Evaporation is used to separate sall

[ wiiler
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5 Place one evaporating dish in a warm_ dny place for a lew days, Place the other ey
dish on the stand over the Bunsen burner

& Heat the salt solution slowly unul the water has eviporated

aporaling

Ohservations and results:

1. Deseribe what happens to the water as it is heated in the e vaporating dish on the Bunsen
burner

2 E:\"pljlm why the evaporation of water from the salt solution in the warm. dry If"l-l'-'l‘ took
longer

Conclusion
Write a conclusion for the experiment

Questions
Complete the following sentences by filling in the missing words
I. When mixed together, the salt ( ) dissolved in the water | } 1o
form a salt - I
2 Excess salt was added to make a solution
Evaporanon happenecd when the solution was placed over the Bunsen burner This
is because there was more that made the water (Liquid) turn into a
more quickly
4 Evaporanon was for the solution lelt in a warm place

Activity 8.7
*

Answer the questions.
I. Define the following terms
a) Decanting
b) Solution
¢} Evaporanon
2. Explain how you would separate the following mixtures
a) A solution of sugar and water
b) Sand and iron hilings
¢) A mixture of sand and a salt solution to obtain the sand
3 Describe how you could separate small metal pins from sand

_#
T e
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- —— e e e
substances that have dilferent physical

= Mixtures are made up of two or more difl nt

F-.‘.-i'it“.".h_:-

‘ "-'.'ﬂ_l!l”.”l I~ an L\Hl]F ]t' |'|I L] il t g MNss LT ] 3 l I &
. a MU '.Il]t COnsi 15 '.'I LT Itl C% L ]
. 4 b : [ 1 |~ i I 1 ] A
i |Ji-‘_ solvent! ' i l i iule) I-lr"i | 1“_'”'71
4]"1’. e 4re various Wass o "Ili"_li.“l{ llll_'l'l"”"lli"i‘llll‘!1l" l'|r

amixture,
winnowing

such as hiltration magnetism

4 T . B il
decanting and evaporation. The method yvou choose depends on the physical

Properiaes

ol the mixtures COmponents

‘ Filtration is 3 S
' Filtration 1s used to scparate a mixture that consists of a liquid and

an insoluble solid
o Magnetism i1s used

1 Separate a magnetic substance from a non-magnetic subst
Winnowing uses the wind to se parate a mixture of vwo solids of di
0 Dec

ance
Herent masses
e : =

anung can be used Lo separate two liquids with different densities

- sl " .
Evaporation is used to separate two substances in a solution_ such a< salt in water

Topic assessment

Answer the questions

1

Id

Sugar water 1s a mixture of sugar and water. Which substance 1s
a) the soluie
b} the solvent
c) the solution? (3]
During an experiment, a teacher accidentally drops some steel drawing pins into a bowl of sugar
Suggest two methods that could be used to remove the drawing pins frorm the sugar Briefly
explain each method (6]
Grive the correct term for each of the following
a) The liquid passing through filter paper
b} A substance that can dissolve in a liquid
¢) Matenal deposited onto a filtes
d) A method used o separate two liquids of different densites
ri A method used to separate the chalf from seeds
[) The process that causes water to change [rom a liquid to a gas when it is heated
g) The process that occurs when a liquid evaporates and crystals are teft behind
{71
[ Total marks: 16}
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Topic 9 Matter

Learning objectives

s Activities
uu Identify the three states of matter

Identifying the three states using salt,
water and air

*  Compressing gas in a syringe
solids, liquids and gases,

A Describe the properties of solids, liquids
- and gases in terms of the kinetic theory.

"+ Describe the arrangement of particles In

Carrying out experiments on heating:
* lce

* candle wax

* lodine crystals

Discussing particle arrangement in
solids, liquids and gases

Dissolving potassium permanganate
crystals in water

* Describe the factors that affect solubility. ~ »

* Identify mixtures, elements and *  Mixing iron and sulfur, sand and maize
compounds. grains
= Heating the iron and sulfur
*  Ider T:é?é’ and non-metals on the * Identifying elements on the Perodic

Table

Manter is all around us. You learnt about matter \n Grade 5 and vou discos cred that matter can exist
in different states or forms called solids, liquids and gases In Grade 6, you found out that matter

15 made up of particles called atoms Elements can be chemically combined (bonded) to form
compounds In Grade 4, vou also explored mixtures that are [ormed when different substances are

mixed together. The components of a mixture are not chemically combined and so. as you iny estigated
In Topic 8 Separation, they can be separaled

In this 1opic you will focus on how the arrangement and energy of particles of matter changes states

You will explore elements, compounds and mixtures in more detail You will analyse how elements are
arranged in the penodic 1able

Matter

E\'th'th|ng around you is made up of matter Matter takes up space and has mass. There are four
important assumptions about matter tha help scientists explain many things that you see around you
* All matter is made up of particles

There are [orces of attraction between the panicles

The particles are in constant motion

There are spaces between the particles
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atoms: the smaliest particles ofa hemicaly react together

elements: the simplest uaits olﬂﬂmsm mixed together; can be separated by physica

components
methods into their separate and volume (occupies space)

m‘:"ﬁ'ﬂ*’ﬂ "’:: m“mﬂ, a material; measured In unils such as grams or kilograms

mmdwmm
states: forms

ﬂ—-—_—"—"—‘ I e ———
The three states of matter

Matter exists i (hree different phases or states: solid, liquid and gas. The difference between thes,
states 1s the energy and arrangement of the particles

e ——

In the next sctivity you will identify the states of different substances

Activity 9.1 Expeniment

Identifying the three states of matter  Work in pairs
Do an experiment 1o identify the three states ol matter
You will need: Sults (sohd)
* 2 beaker
* asynnge
*  water F&R
s slones R
"‘-..;'_-AF =
Hdhﬂd 1'||!'.|||.._1. sl
Follow the instructions
1. Pull the plunger out of the syringe so that it 1s full of air (gas) Push the \ ‘
plunger in whilst holding your finger in [ront of the nozzle 1# F
2. Observe the water in the beaker Over a basin, tip the beaker and pour the water ou 1
3. Hold some stones in your hand. Try 1o bend or squash them Witer (Hiquu
Observations and resulis f
1. Observe each staie of matter. Can you leel the gas (air) against your linger?
Does the water (liquid) pour? Can you change the shape of the stone (solid)? I |
2 Identify each of the matenals as a solid liquid or gas. Give a reason for your answer ' |
Conclusion 174"'.
Write a conclusion {or the expenment. |-,j..u- i I1
=
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i Activity 9 |, you saw that solids, liquids and gases log

properties of solids, liquids and gases
The propertics ol each state of m
make up the matter

The particles that make up matter are constantly m

arranged in a partucular way and the particles

Kinenc energy =
s Particles in a solid state have the least amount

k
properties oF characteristics ' and feel diflerent. They eack have differen

atter depend on the arrangement and the energy of the particles that

oving, In each state of matter. the particles are
have a certain amount

energy [n_Tﬂg@;H'lj__t_:ﬂtrg}._}_'gu_m'.l learn more about kinetic energ

of movement energy or kinetie
AR particles in matter have

ol kinetic energy They v i
and they are packed closely together B

o Particles in a hiquid state have medium
small spaces between them

« Particles in a gascous state have the greatest amount
have large spaces berween them

Particles in a solid such as an ice Particles in a liquid such as
cube are tightly packed together waler are loosely arranged
and vibrate in one position and move over each other

Figurr 9.2 Particles are arranged differently in solids, liquids and gases

amounts of kinetic energy. They move slowly and have

ol kinetic energy. They move rapidly and

Particles in a gas such as

water vapour ars far apart
and move in all directions.

Table 9.1 summarises how particles are arranged and how particles move in solids. hiquids and gases

Table 9 1 Arrangement and movement of particles in cach state of matter

e T e
Particles are closely packed,  Particles touch one another,
naregular pattern. Very but with larger spaces between

small spaces between the the particles than in a solid
Particles.

A solid has a fixed sha and A I-1quid takes the ul;npe of the
Iﬂﬂ container it 15 in and can flow
d be poured.

! i E 1]
shightly
e S

Particles are far apart with

very large spaces between
them

?
4

A gas fills the container it is
in and can escape from the
container if 1l 18 not
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Activity 9.2 Experiment

Compressing a solid. a liga
Do an experiment 1o (nvestigale whether a st

id and a gas Work with a partner
lid. Higuid or gas can be compressed

You will need

. ‘water o three 50 ml plastic syminges

o sal
e .
Method
Fallow the instruciions e i i
. Pull the plunger oul to the maximum I =
volume so thar the synnge |5 full of atr gl .
(gZas) [ e
) Completely lose off the nozzle ol the e Bt e
syTinge with your hnger Push the plunger —bhmliras
' down as far as it will go '
1. Fill the syringe with waler Close ofl the ins e
nozzle with your finger and push the [ e,
| plunger down_ as in Step 2 SEE
} | 4  Pour salt in the syminge Close ofl the l e o
{ nozzle with your finger and push the
) plunger down, as ih Suep 2
a Figure 9.8 Compressing alr, waler ard sali
| Observations and results
I Record vour ohservations in a table How lar can you push in the plunger when a solid, hguid o
gas 15 in the syninge?
!
I Conclusion
§ Write a conclusion lor the expeniment
| {
i Questions
| | Complete the sentences below by llling in the correct word
a) Theamangementol _____  insolds, hiquids and gases determine how much the
material can be compressed
k ¥
I bl ‘l'-"v. hi ::ﬂ.:.::att_i!:* mmi:::::[lj:ixir:dn w,l forced closer together |
—— sed because there are very spaces helw

the particles ol a solid

it  Liguids can be &
1:1 b h{' ‘I'I]'Ill"l Ll'lr“r.”i "-"‘!rl.l s [I'Il L‘F-IL'.: 9 ]lf_ (Y Cen Il“. .FI"“ LIk ll £ AT _||L|.I

bigger than in
o — and the particles can move around one another

1 Lafisls CAll D
[ nilS he L11lT||'F1If.1:1-r:_l a lot as there are very

a 1h
articles of 2 gas Whe = Spaccs between
I F el W hnfl I.hr g-h [ r““ll'lll":\_'-fd_ |hl. r'-'”“\hﬁ MOV elaser togell

take up
P space; the volums
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[ ]

Marter is made up of moving particles, Answer the foll

al Explain why gases are able 1o (il the container -”“mp‘ b gl
container Ey ure in. w

b E\[‘Lllﬂ why 2olids cannol ¢h

¢) Explain why liquids can ch

hatever ()ie size of the

ange their volume

ange their sh \pe b I"”'I' thieir volume

I ] I-I C ne ". Ill. tl'i.“ YO W |I.i il. L LSS LIH_ irrangr
% i L L|| Ime il lit l" ATy ' - L 11
5 - L = In '|-H

s, liquids and Eases

Activity 9.3 Discussion

Discussing particle arrangement in soljd

Have a discussion about Il'lg" % “q“id‘ ¥ o
lave a ¢ on abg ¢ particle arrangement in solid
discussion tn a table, including

1 adiagram ol particles in cach state of matter
1  adescripuion of how the particles behave in cach state of

3. adescription of how the particles are arrange

ork in a Eroup
s lquids and gases Sumim

Arise Your

maller
d 1n each state of matler

The Kinetic Theory

Scientists use theories 10 explain certain phenomena in nature
can be used 1o explain the changes of states of m

substance move and have kinetic energy

A theory called the Kinetic Theory

atter The Kinetic Theory states that all particles in a

Change of state

Matter can change [rom one state 1o another when it is heated or cooled This is called change of
Stale.

When heating a matenal the heat energy gives the particles in the matenal more kineuc energy The
greater the iemperature of a matenal, the faster the panicles move

In solids. the particles are close together and vibrate 1l a sohid s heated (energy added), the
particles gain kinetic energy and move faster and further apart The solid changes into a liguid
This is called melting.
* Ina liquid, the particles are loosely arrange d and move over cach other. The particles move laster
- - ¥ |.
than in a solid 1f the liquid 15 heated, the particles gain more Kinetic energy, maove faster and 1
- " i . AL I
[unhgr AW Imm i h ..1]1.:1 '[hl ||'J_l“'-:| h-.l-ll'.. .II'I".|- |\.Ir1l|_h-. arc .I|'||L 0 BN .iih. frum I.|1- url:l Ul
the liquid 1o form a gas This is called evaporation | ik vt |
i . X . ns C B 2
* Ina gas, the particles are far apart and move randomly and very fast in all direction
heated 1t will try 1o lake up more space
f . . . 1 1 om Lhi
*  With heating, some matter can change I AR Lo 1
hecoming a liquid. This is called sublimation When cooled, the g el

This is called deposition

calid state into the gas siate without st
e | '\l"h"—]

e S ———
T : ﬁ
s - =
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i When a material is cosrled, heat enerngy Is removed The particles move slower and closer together ang

it | change state. The particles have less kinetic energy

r: = When a gas is cooled, the particles have less kinetic energy and do not move so fastand far apar,
F - The particles move closer together and the gas changes state to form a hquid This is called

'[. . condensation

] *  When a liquid 1s cooled the particles have less kinetic energy The particles in a liquid move

| [ slower and closer lq,]up:ih;_r The 1|.{;|L||:| Lh:]l'lﬂ{“-q state to form a solid This is called 5l]|idiﬁ.':ng ar
11 freezing

18

i Word help

It

; :|. change of state: change from one form to another, for example liquid to solid [

condensation: a process that causes a gas to change o a liquid when it is cooled
evaporation: a process that causes a liquid to change to a gas state when it gains energy
freezing/solidifying: a process that causes a liquid to change to a solid when it is cooled
kinetic energy: the energy of a moving object

meilting: a change from solid to liquid by gaining heat energy

physical change: a changs that can be reversed

phenomenon: an occurrence; something that happens

! sublimation: a process that causes a solid o change to a gas when it is heated

! deposition: a process that causes a gas to change to a solid when cooled

i theory: a scientific explanation for events based on experiments and research
1

.

vibrate: make very small movements

—— e ———— e . s

T ——— E =y — — ——

The changes in state of water are summarised in | igure 9 4

hotler

R S ——

meiting evaporation

r il

Ay
1]
W

. .:fzf ¢ (f .. ) _-'Waii!f' vVapour
+ 39 5 5
e F = - P et
solid P liauid - EDII:IEF_ i
Ireezing condenaation
colder

Figure 9.4 The changes in stale of water
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Answer the questions

| Which state of matter has particles with the moast kinetic energy !
3 Water 15 \n two ©tates when it boils in a ketile

Ilqulii and EAs | \,lr'l_]”] hiw ihi partic les in the
RAS Stale escape from the bailing water
3 Descnbe what nappens and then -_':-.|1'|.|||l| how 1 11,1]1-]:1. ns \n cach ol the lollowing ¢ xamples
a)l A block of ice is heated

b Melied candle wax is lelt 1o cool
¢) Water boils

C'fp_n'gtl.'tg stalc h‘_u' hfﬂ“l’l_‘."‘_ T L"l"-‘h“g a substance L] m
3 physical change A physical change occurs when

the lorm ol a substance changes without changing its
chemical composition, For example, water as a solid
{ice) has the same particles as water in a iquid state and

as water in the gas siate (water vapour) Change
ol state 5 temporary and can be reversed

Be careful when heating iodine, as
the fumes give off a very strong smell
You should wear safety glasses when
doing this expenment

Activity 9.5 Experiment

e
In the next acuvity, you will invesngate the changes in state of different substances

Experiment Lo investigate the change in states of matter  Work in a group

Do an expenment to investigate the change in state of matier |
You will need:

* abheaker

* jodine crystals
*  ice cubes .

spatula
*  matches or lighter * acandle holder
s golton wool * acandle
* spint or Bunsen burner * gvaporalion dish
Method

Follow the instruclions

Part A: Change in state of water

1. Place an\ce cube in a beaker

2. Heat the beaker containing the lce cube over the spirit or Bunsen burner

3 Continue hr.tl:lng gntil you have observed two different changes in state. Change in sgate from
ice 1o liguid and from liquid to gas (water viapour)

Pan B: f.h.llllgr ol state In candle wax
L. Place a candle in a candlestick holder
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w moments

“Light the candle and let it burn for a 1:‘
Alow out the candle flame and allow th
What happens to the state of the candle wax
a) when the flame is 7 H i
b) a few minures after the flame has stopped burfl 2

¢ Wax o« ool

4 b

Part C: Change in state of lodine crystals

1 Add two or three iodine crystals to the evaporaiion
dish using a spatula. Place the glass filter flunnel over
the iodine crystals |

2 Place a plug into the top of the glass filter funnel lodine cryainls £ —

3 Place the iodine crystals over the spirit or Bunsen burner

4. Light the spint or Bunsen burner and heal

glass fier (T gL [—
indine vapour

the 1odine crystals _ \
5. What do you ohserve in the glass filter funnel? Bunsen burner _J 1 \
\

A Remove the funnel from the Mlame and let it cool

Observations and results . = ;
Complete the table below Figure 9 5 Heating solid 1odine to show
sublimation
P rvoms L S g gt et s
Helmgee™ " Solidice . twform____ water
Solid crystals 10 form a purple gas (vapour).

Liquid candle wax solidifies into solid wax.
Conclusion
Write a conclusion for the experiment

Questions

1. Complete the sentences below by filling i the missing words 1o describe

a) When a solid 15 heated 1t forms a
b) On further heaung, the liquid
c) Il cooled, a gas wall form a

d) When heating iodine crystals they turn directly into a

the changes in state
This process 1s called
to form a

This process 1s called
2. When the iodine gas s cooled, what change of st

ale ocours?
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Solubility and dissolving

| Topic 8 Separation, you learnt about solutions A

""'I"-‘“'l'“ IS0 mixiure I-II d 5

olute dissolved ina
eolveni

ﬂuhmh is the pr perny ol o subziance (thi solute) that allpws i 1o disgolve in the
substance does not dissolve in a solvent it is Insoluble Wh na substance dissol
solable W hien no more solute can be dissolved in the

solvent. When o

et ina solvent i (s

b 'l' enl rh. '.1|‘l_:|_|. i1l 1% "aturate |

Activity 9.6 Experiment

investigating the solubility of different substances Work with a partner
Do an CXpe nmcnl 10 investagali 1I'||; solubiliiy of dillere nt substances

You will necd
o (wo test ubes
s wo Irst tube stoppers/corks

» aspatula

* poussium permanganate or copper sullate crystals
e sand

[ WHANT wWaler

Method

Follow the instructions

1. Hall-fill both rest tubes with warm water
i |

Add two spatulas of potassium permanganate or copper sullate crystals w one test wube and
two spatulas ol sand to the other test tube
3. Cork the test tubes and shake gently

Observations and resulis

Record what vou observe Which substances dissolve in water and which do not?

Conclusions

Wriie a n_mnl_his.mn for gln, cxpenment

Questions

Fill in the missing words

1. The potassium pummnu.m.ﬂl crvsials ) ~_in the water and lorm a me purple
salutlon. Potassium permanganate is _ __ In walcr

-

& My
2 Sand did not dissolve in the water and remains as a solid al the bottom ol the test wbe. Sandis

| et in waler.

e —

I - T -
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Solubility and dissolving

{n Topic B Separation, you leammt about solutions. A solution is a mixture of a solute dissolved in a
solvent.

Solability 15 the property of a substance (the solute) that allows it to dissolve in the solvent When a
cuhstance does not dissolve in a solvent it is insoluble. When a substance dissolves in a solvent it is
soluble When no more solute can be dissolved in the solvent the solution is saturated

Activity 9.6 Experiment

Investigating the solubility of dilferent substances Work with a partner
Do an experiment to investigate the solubility of different substances

You will need:
s two test tubes

» two test tube stoppers/corks |
* aspatula
* potssium permanganate or copper sulfate crystals
* sand 1
*  warm water
Method
Follow the instructions
L. Hall-hll both test rubes with warm water
L Add two spatulas of potassium permanganate or copper sullate crystals 1o one test tube and
two spatulas of sand o the other test tube
3  Cork the test tubes and shake gently
Observations and results I
Record what vou observe Which substances dissolve in water and which do nor?

Conclusions

Write g conclusion for this experiment

Questions

Fill in the missing words

1 The potassium permanganate crystals in the water and lorm a pmll-. purpli
salution. Porassium permanganateis __ in water “ -
2 Sand did not dissolve in the water and remains as a solid at the bottom ol the test tube Sand Is
_In waler
T— e
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Factors affecting solubility and rate of dissolving

Some solutes have a higher solubility than others. This means that they dissolve easier

in a particular solvent The speed (time taken) at which a solute dissolves is known a« the rate
dissolving. The faster a solute dissolves, the faster the rate of dissolving

and li’lllr;k“

iaf

There are factors that affect the rate at which a solute dissolves. these include particle size
temperature and stirming

Particle size

The rate at which a solute dissolves depends on the size of the solute particles. Dissoly Ing depends
on solvent particles colliding with the outer surface of the solute particles. A solute dissolves faser
when ground into small particles. This is because more surface area Is exposed. Fine icing sy gAT with
smaller sugar grains dissolves faster than white granulated sugar, which is coarser and has larger Sugar
grains

Word help

insoluble: will not dissolve in a solvent '
rate: the speed at which something happens

solubility: the amount of solute that will dissolve In 100 g of water or other solvent
soluble: dissolves in a solvent

surface area: the outside area of an object
m

beaker —
solvent—
ata v, | AL .‘ (%] ...
L]
small medium large
particles particles

particles
Figure 9.6 Particle size affects rate of dissol ing

Temperature Something interesting
Heating a solvent gives the panicles more kinetic energy

ith golute
This makes the solvent particles mave more rapidly and Ataulutlnn MKt {8 Samr?md :annol
Iha.‘h.‘[un' collide with the solule F"JIHL]L':. more r_\|1|_-|"| andd ata paﬁ|CU|Elr !Empﬂrﬂ ure

th more force become more saturated at a higher
“:, ker temperature.
"'I T KT

—

This means that the solute will dissnlve
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Stirring

Dissolving will happen more quickly when the solvent is stirred, The stirring allows the particles of
'Ih‘ solvent ﬂl'h’.!. sielile 10 -..'ullrgl.; Imore ""!-li.. n

Activity 9.7 Experiment

Investigating factors that affect the rate of dissq
Do an expenment to investigate the factors that aff

You will need-

« small plastic or glass bottles with lids or
test tubes with corks/stoppers

Iving Work i a group
cct the rate of dissolving

* aplass rod

*  matches or a lighter
* spint or Bunsen burner *  waler
» atinan *  white granulated SURATr Caslor sugar
* aspatula |

and cing sugar
* awatch or cell phone with a seconds umer

Method-

Follow the instructions

Fart A: The effect of particle size on rate of dissols ing

I Hall-iil) three bottles or test tubes with water

2. Add wwo spatilas of white sugar (large particles) 1o one test tube two spatulas of castor sugar
(medium particles) 1o the second and two spatulas of icing sugar (small paruicles) to the third

3. Purthe siopper into the test tube and gently shake all three test tubes

Tirme how long each type of sugar takes 1o dissolve in the water

Part B: The effect of stirring on rate of dissolving
1. Halt-fill three bottles or 1est tubes with water

L Add two spatulas of white sugar to each test tube and put in the stoppers

3 Leave one st lube 1o stand unsg red, use the g‘.hw rod 1o stir the second 1est tube ance and
contmmuously sur the last one

4

Time how long it takes the sugar o dissolve in each test tube For the second and third
1est tubes, time how long it takes from when the siirming is stopped untl all the sugar has

dissolved

Part C The effect of temperature on rate of dissolving I [

L. Baoll some water in a tin can. Hall-fill one test tube with hot water and a second test tube with
cold water

L Add wo spatulas of white sugar 1o each and put in the stoppers ! ;

3. Leave the test tubes to stand and time how long it takes unul all the sugar 1s dissolved

Observations and results
For paris A B and C, record your results in a table
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Conclusion

i ' ‘fiment
\Write a conclusion for each part of the expe

Questions »
Explain why the solubility of sugar changes

1 when the emperature is higher |
3 when the different types of sugar are used
3. when the solution is stirred

Activity 9.8

Read the information about a rate of dissolving experiment and answer the questions

In an experiment, six students dissolved five grams of two different samples, A and B. of the same
substance in water at 25 °C. They repeated the experiment at 70 °C The table below gives their
results

Table 9.2 Time taken to dissolve (seconds)

Nime taken a1 25°C (s) Time taken at 70 °C (s)

Student
Sample A Sample B Sample A Sample B
p

_m!ﬁf Ty #;12'_"'; =t :ﬂk;_

15 5
-mmu@ﬁgl-tﬁﬂ 'T ﬂ:r".i.ﬁzi &'u-' .y ol ey _-?
E

“mT:- -lf T k) T!ﬁ.'i T © s

1  Which sample 1s
a) more soluble at 25 °C?
b} more soluble a1 70 °C?

e | "-]IW

Which sample do you think is finely ground? Explain your answei

Explain why the difference in the size of the particles ol the substance allects the rate of
dissolving

Suggest why samples A and B dissolve more quickly at 70 °C than at 25 °C
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Mixtures, elements and compounds

you learnt about mixtures in Grade 4 and you extended vour knowledge about types ol mixtures in
Topic 8 Separation. You have alsa described methods (o separating the components of mixtures In
Grade 6 you learnt about the structure of the atom and discussed elements and compounds. In this
opic YOU will identily mixtures. elements and compounds based on their properties

Mixtures

A mixture is an impure substance that consists of two or more suhbst

different substances are still visible after mixing, {or example, sand and maize kermels Mixing does
not chll‘lﬂf the properues of each substance. No chemical !1.i:‘|gt_- tnkes [‘.n|.-tu: when the two substanc £5
are mixed

ances, In some mixtures the

Sabstances in a mixture can be separated by physical methods The method of separation depends on
the properties of the substances in the mixture

There are diflerent types of mixtures: solid in a solid (sand and maize
and water) and solid in liquid (sand in water/mud)
change in the mixture

Activity 9.9 Experiment

kernels), liquid in a liguid (o1l

[he properties of each of these substances do not

i
“
Investigating properties of mixtures Work with a pariner
Do an experiment to investigate the properties of mixtures Mixtures can be separated by
physical means
You will need:
| *  1wo test tubes * sulfur powder
* @ magnet *  sand
. {nn:r:ps * mamze kernels
* ron filings
Method
Follow the instructions
Part A: Mixing sulfur and iron filings
L. Mix equal volumes of iron filings and sulfur powder in a test wbe

Use the magnet 10 separate the mixture

Fl'ln B: Mixing sand and maize

Mix equal volumes of sand and maize kernels in the second test tube
Using the lorceps, separate the sand {rom the maize kernels

Scanned by CamScanner



servil ults ¥
O i L Id see in hoth mixtures

i Ibl Tlln‘ \\I’l]t \|I|l |"|'|I_.
e § | . b
- 'n,lu ?l‘l- (LR

alter mixing?

Conclusions

i\ i In
Write a conclusion for the experiment

estions

?ﬂ Describe what you could sec in |

2 Did the components of mixtures A and B | —_

; Was 11 pﬂﬂﬁlb]l: 10 separate the cnm]mm'.nt'.-'- of mixtures A and [
. Wa S :

mixtures A and B
ook the same before and after mixing them togethey

Elements and compounds

An element is  pure substance thal is mact up of atoms of only one rype We cannot use chemical
An .

means to break an elemnent down into simpler substances. The smallest particle in an element is an
L

atom. Examples of elements are iron and sulfur

Figure 9.7a) Irom is an clement and consists b) Sulfur is an element and consists only
only of iron atoms of sulfur atoms

Sometimes elements bond in a chemical reaction to form a new substance This new substance &
a mmpﬂund. A mmPuund 15 a pure 5u|JE.'L.1nl..l: made up n[ WO Or more dillerent elements that art

chemically bonded. Compounds are therefore made up of more than one kind of atom Che atoms

Fil

combined together chemically Atoms in a compound can only be separated by chemi 21 means
b - 'r.1. |i
example, the elements iron and sulfur can react chemically to form the compound tron sulfid

sulfide 1s different 10 the original mixture of iron and sulfur and it cannot be physically sepal )
iron and sulfur.

Properties of a compound

* Compounds have their own chemical and
the elements that make them up
Compounds are the result of 4
new substance, It is

- Aifler
physical properties. These properties ar dif

chemicgl change thai happens when two ciibstances
> C 1 o
permanent change and it cannot be voversed
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activity 9.10

Apswer the questions
|, Drawa table like the one below Place the
hydrogen, sand, water, tron sulfate.

‘“”““"'H-*. substances into the correct column
copper, carbon dioxide. chlorine

1 Copper and chlorine atoms can be bondi
a) Isthis a physical or a chemical chang
b Copper and chlonne are '
¢) Copper chlorideisa

d to form copper chloride
p
-

In the next expeniment you will mvesugate the
reachion

properties of a compound formed by a chemical

Investigating propertics of compounds  Work as 4 class
Do an exXpernmment Lo Invesligate the properties ol comp

ounds. Compounds cannot be separated by
physical means. They can only be separated chemically

You will need:

* pne test tube * ron filings

* aspirit or Bunsen burner * sullur powder
* clothes peg or tongs

Method

Follow the instructons

1. Mix equal volumes of iron filings and sullur powder in a test tube

L Hold the test tube with the clothes peg or tongs and heat the bottom of the test tube over the
burner.

3. Stop heating as soon as the mixture begins to glow

;- Observe what happens to the mixture

When the test tube is cool. hold a magnet near the solid

Observations and results

I Write down what the iron filings and sulfur look like belore
heating,

s 1t possible to separate the iron filings from the sulfur before

and afrer heating?

| 3. Could you see the iron filings in the mixture belore and

chemically to form ron sulfide
alter heating?
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Conclustons

Write a conclusion for the experiment

ng in the MISsIng words

 change takes place, which causes a glow, 4ng
__ beseparated [rom the sulfur using a magne
_ changes always result in the lormation of a new

Complete. the following sentence by filli
| Om heating the iron and sulfur, a

black solid & formed. The fron
2 The experiment shows that __

subsiance. A change may not occur W he
energy, there is a chemical change

n twi substances are mixed. but when supplied b

-_E-.:

The periodic table

The Russian chemist Dmitn lvanoye
Mendeleev (1834-1907) devised
the periodic table of the elemeants

in 1869. He arranged the elements
The pq-nndu uable thows the name ol each element, known atthattime ina regular patier
s chemical symbal and atomic number The atomic according to their properties. He al
number i< the number of protons in the nucleus of the  realised that the table was .r.,;,:,r_r:.'_.'__
atom of a particular element. The elements are organised and left gaps for as yet undisco, ,: ,
inio columns and rows based on the structure of therr elaments

atoms and their properties

. Metals

. Non-metals
. Semi-metals

The periodic table of the elements is a table that shows
the classification of chemical elements Figure 9.9 shows
the penodic wuble

Word help

—

atomic number
the number
protans in Lhe
nucleus

of a part
elament
protons: |
charged |

nsice al

Figure 9.9 The periodic rably of elemenys
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The elements in the periodic tble (see Figure 9.9) are

mewlloids and non-metals

«  Metals are armanged on the lefi-hand side of the

« Non-metals are lound on the far right-hand

s  Semi-metals are found in the region betwee
shown in green,

» Each element has its own name, symbol, atomic and Position on the period 1able

arranged into three main categories;
table. These elements are shown in red.

side of the 1able These clemenis are shown in blue
n the metals and non- -metals. These elements are

Atomic number ——r-a \ N _

Chemical symbol ——-——0

Oxygen

Figure 9 10 The description of each element s given in the periodic table

Chamical name

Elements of the periodic table

Each element has its own chemical symbol The 1able below

lists the first 20 elements of the peniodic
table hased on their atomic numbers. their symbols and

an interesting fact about each element

Table 9.2 The first 20 elements of the periodic table

AT T
ki m Syvmbaol Interesting fuct

,L.- l ~ Hydrogen H The most abundant element on Earth and the
T atmosphere
~ Makes balloons float in the air
Lightest of all metals
© Very expensive and toxic

Used in bleach

_ mﬁ  Found in ail living things

Makes up 78% of air
mrr‘}' ‘Makes up about 21% of air

Maost chemically reactive cltmmi

- A gas used to light up neon signs '

Gnn ﬁf lwn clcn‘n‘.nts m lnble sall an[‘Il

o _
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Used in mirrors, coins and glements of some

aircrafls T

Used in cells during enericy production
ﬁﬂ 2
One of two elements in table salt (NaCl)
Makes up about 1% of air

T

Activity 9.12 Individualisation

1dentifying clements on the periodic table W ork on your own
Use Table 9.2 1o identify the first twenty clements based on atomic number in the periodic tabl
(Figure 9.9). Classify them into metals, metalloids or non-metals. Record your answer in a tabl
Search the Internet for information on the periodic table

1. What is the most abundant element on Eanth and in the atmosphere?

2 In the perindic table, metals are found on the hand side of the table and non
metals are found om the hand side of the table

3. Most elements on the peniodic table are metals. True or false?

Which element does the symbol B represent on the penodic table?

Matter 1s made up of particles called atoms. These atoms have spaces between them, are in
constant molion and are attracted to each other

The Kinetic Theory states that all particles in a substance move and have energy

Matter exists in three states. solid, liquid and gas. Each of these states has different properiics

::lnns of how its particles are arranged and the amount of energy in each particle
nu,crlcan change from one state to another when it 1s heated or cooled
o melung occurs when a solid is heated and changes to a liquid state

evaporation occ
4 curs when particles in a liquid are heated and change 1o a gas state

o some solid ;
matter when heated can change 10 a gas in a process called sublimation

when malter in .
e l: Eifissalf Is cooled, 1t can change 1o a liquid state by condensation
o ;q cooled it can change 10 a solid by solidifying or freezing

lubllity relers 1o a property of a substance that allows it 10 diss

[he rate of dissalving is affected by particle size, temperature |
A mixture is an impure substance th ' ature an

olve in a solvent
d stirnng

Al COonsists o ’ . 1
- - - 315 £ { IWD Or more '-""Uh“-““_{& whic h L!_'H'-]"l'"'";‘)

e ——————————————
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without any chemical changes taking place The components in a mixture can be separated by
P!“‘HL"H-' miethods

» An element, for example iron or sulphur, is 2 pure substance made up of only ane type of
particle. '

o When elements bond together in chemical reactions o new substance is lormed called a
compound. An example is iron sulfide

W ‘Ih(' p{nl."ﬂjh: T:lhlf Llﬂ:ﬁ'ﬁlhfil I'I-IH Ihf_ l.hl.'"!]l, .'i] L“L"l'l]l._['lr'-', .-'_I'!IJ\.I.'“ 1O SCleniisls ol I'llft'l."nl It
metals, non-metats and mewalloids

] rhl' M, l-.hln.il'lﬂk.ﬂ- symbal and atomic number Tor cach L'll meni are .._!I-.”__.'” on thie tahle

g

Topic assessment

Answer the questions

1. Define the lollowing 1erms

a) Soblimanon

b} Evaporanion

¢} Solubilny

d} Compound

e] Atom

When a substance changes state, there is a change in its panicles CTIENE)

] Describe the energy change when a substance changes from a solid to a liquid |2]
b) What is this process called?

3 The diagram below shows a summary of changes of state

pdd haal

l I 2 sublimatas 4 ‘ I

sublimalés

A————
remove heal

Figure 9.11 Summary of changes in state

2} Name the processes at 1, 2 and 3 on the diagram
b) Provide a label [or the arrow marked 4 4]
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ST 1 g how the particles 47,
4 Some sugar is dissolved in water Which diagram in Figure Y 12 shows how the particles 4

=

arranged m a solution?

® _©
o o 0 o o
Qo ﬂ?:s Duﬁ o O o oo o 20 20,0
° o 20 © S o¥o"0
A B C D
sugar particle @ water particle
Figure 9.12

Complete the following sentences
a) A dissolves in a to make a solution
b} When no more solute can dissolve in a given solvent, the solution is said 1o be

List three factors that affect the solubility of solutes.

The periodic table classifies elements

a) Name the three main groups of clements

b) 1. Which clements are found to the right of the periodic table?
. Which elements are found to the left of the periodic table?

1]

131
4|

[3]
[1]
|1]

| Total marks: 30|
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'-u.l*i ¢ 10 Acids, bases and salts

objectives Activities
d bases using red and

- P

* Dipping litmus paper in HC/, NaOH,
H.O, CuSO,, tap water

_ have always known that lemons and Vinegar taste sour, but it was only in the 1700s that i il
discovered that lemons and vinegar both contain acids Bases for example milk of magnesis: are A0
imporant chemicals, Bases taste bitter and feel soapy 1o the touch Many Rous T u:h-:mh::.ls e
acids or bases, and we use acids and bases every day at school and at home In this topic, you will find
out about ways to 1dentify acids and bases and some of their properties E

Acids and bases

Acids and bases can be harmful and corrosive, so it is imporant that we have a way of identifying them. It
iﬁﬁnﬂlmidtnuf}- an acid or a bhase by looking at it You have 1o use an acid-hase indicator An indicator
chamges 10 dilferent colours when added to an acid or a base

identify acids and bases

An indicator called litmus paper is used 1o find out whether something is an acid or a base When
#cids are in a solution, they turn blue litmus red. When bases are in a solution they tum red litmus
blie. Substances are called nentral when they neither acidic nor basic When an acid and a base react,
ﬂ“:" neatralise cach other to form salt The resulting calt will be a solid and it could be acidic, hasic

4

or neutral. You will learn about neutralisation reactions in Form 2

Both red and blue litmus paper should be used to test a selution 1f the colour ol the litmus does not
thange the result is inconchisive This means that it does not indicate that the substance is an acid or

a base.
an acid wms bue
litmus paper ed
a basa wms red Iitmus
Péper blue -5_____%_-_‘_‘;. \ I'.
P ILJi‘ . ,_LI
I ﬂl. .

) [ il d II'I !
Flgure 101 Litmus paper 15 s d to test whether a solution Iy an ai ul o1
mj
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Figure 10.2 Many acids and hases are found in our homes

WG

POWDIR

Something lntaresting

Our stomach has a vary sirong
acid to halp digest ous food. iy
IS tan times more acidic than
lamon

Something interesting

We use many substances
that are bases or aclds in oy
homes. For example. clear: J.
chemicals base, vitamin C
tablets and orange |uice

acids: commosive, sour-tasting solutions with certain chemical properties
bases: solutions that are soapy to the touch and have certain chemical properties
corrasive: able 10 damage a substance by chemical reactions

inconclusive: not a definite result

indicator: a substance that changes o a different colour in the presence of acids and bas
litmus paper: a paper that is used to test whether a substance Is an acid or a base

neutral; neither acidic nor basic

neutralise: to make a substance neither acidic nor basic

neutralisation: a reaction that happens when an acid and a b

neutral solution

e e e — o

a56 area mixed to form a
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| 1dentifying acids and bases using litmus paper
Do an experiment to identify acids and bases using litmus paper

Work with a partner

You will need:

» red and blue litmus paper e  distilled HO

o [ive test tubes =  COpper 5Ll|i'.'|l|' solution

e dilute h‘ll.'drt'u;hlnrif, acid *  [ap waler

» sodium hydroxide solution :1“1'::"“::I"":‘I'I'E‘:!:ﬂ"r:“ :
Method

Follow the instructions

1. Place 2 small amount of ecach substance to be tested into each ol the live test tubes
2 In front of each test tube, place one picce of red and one piece of blue litmus paper
3. Dip both red and blue litmus papers into cach solution

4. Observe any colour changes

Observations and results
Record your results in a table

Conclusion
White a conclusion by [illing tn the missing words in the sentences below

.: ! b h

Hydrochlonc acid is an example of an and it turms blue hitmus dium
. — Litmus paper isan

Ill xide is an example of a _ o

and can be used 1o tell us 1l something 15

and it turns red Hiumus =

Al ||!||_ T ]‘l.lqlL

Questions 7 &
i\

Answer the questions .‘_-.' ‘]\1"
1 What colour does blue litmus turn in an & Id 1

2 What colour does blue litmus turn in o base 11,(.1"'“

| a L) 4.
3 What colour does red litmus turn in lhas \ 9 /
4 wld? \ . 2
¢ What colour does red litmus turn in an | dd o b \ L;/f'
s I% il . -

i ‘%E“ﬂu‘l!u!hﬂld”i”& nol |L'|||,=|_l_|' 1|'lr| III|||II| |'| ||h Illl'|1 | | ¥

h

Properties of acids and bases

Itis sometimes possible to tell the difference

and bases

{s and , (a base)

JIME

I-IL.:|1_i cen acic

- sre AN LI.:IE:"
} -,“,,-.||||-.|I| {CH F']rm”h“-_ b sir 50115
& Lhe prop to neutralise {nair =

by their propertics Table 10.1 list
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Turns blue litmus red

t .. fruits, hydmchlonic acds,

sullunic acds

-

Answer the questions
1. Whal can be used to test il a solution is acidic or basic? 1 xplain
2 Acids and bases can react with each other

'3 a) What 1s formed when an acid and a base react?
¢ b) What s the name of this reaction?
| 3. Which ol the lollowing is an « xample of an acid?
i Tap water
. Copper sulfate
' . Milk of magnes<ia

v Sodium hvdroxids
4 Il asolution is soapy, it s most hikel
9 Anunknown liquid turns blue liimus paper red and has a sharp smell that can bum the nose
Is it acidic or basic?
Search the Internet for information wids and basis

0 used 1ol cul

I'l'd[ﬂl s Ane i il IHIIHI:I I su LANCE 18 an ai ||.I'l'F 1 i"d“l' HJ"‘L'\ in Hﬂlulll..‘ﬂ
turm red litmus paper blue and n solution turn blue litmus paper red

o Asuhmn".clh'“ Is ncither an a ko I D illed a neutral h.‘lli'l‘-I”ll C

Acids and bases can be distinguished | ich other, as they have different properiies
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Topic assessment

Arnswer the questions
L m#mmmlﬂﬂ!ﬂmﬂtul|:||vir“.|lu The resulis wer
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Topic 11 Industrial processes

Learning objectives Activities

= Owthine the production of paanut *  Preparing peanut butter
butter Pressing peanut buttér to producs o
»  Oufiine the production of oll from peanut
butter

» State uses of oil

An Indu=tral process involves dilferent steps to manulacture a product and is carried out on a veny

large scale In Zimbabwe. the production of peanut butter is un example ol an industrial process

Processing peanuts
Something interesting

Peanuts have a relatively low yweld of
about 500 kg/hectare of land, but they are
a vilal part ol the diet in rural Zimbabwe
« A nutis a fruit that has a hard outer
covering. Although peanuts are called
supplement their household income Peanut nuts they are actually legumes. Peanuts
grow underground, unlike nuts like

burter 15 a sandwich spread that is made [rom
ground, dned and roasted peanuts walnuts and almonds that grow on trees i

-

Indigenous knowledge |

= Crop rotation Is a farming practice
Different crops are grown e@ach growing
season in the same fiald. This reduces the

impact of harmful plant pests and
diseases

Peanuts are grown as grain legumes and also
2: an oil crop. as Lhey have a high ail contem
In Zimbabwe peanuts are mainly grown in
Manicaland and Mashonaland East Peanut:
are plten farmed by women Throuigh the sale
of peanuis and peanut butler, women can

T —————

."a;;-urr {11 Prani FII',.unl lion iy impormani in £ It

In Topic 3 Nutntion, you learnt the value of a diet that is made up ol notritious foods Peanuts have
signilicant nutritlonal value They are nch in protein fats and oils, carbohydrates, libre, vitamin
B phmphnmm and rom Peanuts are a good rotation erap and they are also used in animal feed

production

ln 1014, Timbabwe |'|-l|"|.J1.I'1.l.'d B4 GO0 toins ol [reanuls I make pranut Fuitier Ldovi In Shona, {dlakd in
Ndebele). the peanut ‘nuts’ need 10 he prcessed
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Production of peanut butter Indigenous knowledge

Figure 11 2 shows the differemt steps in the production of Intercropping Is commonly used
peanut butter. The process begins with cleaning and shelling 5 pyral Zimbabwe. This is where
the peanuts. They are then graded. roasted and ground, cooled  more than one crop Is planted
and then packaged as the end product. Each ol these steps on the same piece of land. For

example, when maize, cowpeas, |
peanuts and pumpkins are all
grown together on one piece of

land This ensures that the soil is

needs a *‘F"""_‘l“: plece ol equipment, suc h as a winnowing
hasker You learmt about winnowing in Topic 8 Separanon A
sheller and a pesnit butter making machine are also needed

[ H-‘? Ans J kept covered and protected from
- the hot sun, so retaining some
[ Gwang J moisture and keeping parasitic
l infections under control
Roazing and bianching
;
e Entrepreneurship
| +— [ Aading ingresents Starting a peanut butter manufactunng |
|  Cooing business in Zimbabwe could be a
Jr good Idea Before starting, a thorough
feasibility study and market research
FParking
must be carried out.

Fizture 112 Flow chart (o show pa.-dutu.-u of peanul hutten
Word help

carbohydrates: a food group that is important as an energy source for the body

fats and oils: nutrients that supply energy to our bodies
fibre: indigestible material in our diet that helps food to move through the digestive system

grade: sort according to quality

iron: an essential mineral involved Iin transporting oxygen

legumes: a type of plant, such as beans, peas and lentils, that is a source of protein i
i

nutritious: high in nutrients
mutritional value: the quantity and quality of nutrients in a food, including the amount of

energy it contains

Protein: a nutrient that is essential for building muscle, skin and bones

ph:}:t::hnmua; an essential mineral In our diet

o en 1 CP-82rop that is grown at a different time to other crops on the same land to

reduce the impaey o diseases and pests

—‘__-k_'lln--d_\_
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Sl'll"lnﬂ pﬂﬂnuts _R_—.m__un shiniled pamy gy

At the start of the shelling process, farm martenals
such as sticks and stones are removed by passing
the peamuits over a series of sieves Small maler il
passes through the sieve and larger pieces stay on
lop Once the peanuts have bheen sieved. they are
shelled Spectal shelling machines can be used
Shelling involves removing the peanut shells with
the least damage 1o the s eds inside (the raw
peanuts). Al an indusmal level, the peanuts pass
hetween a series of rollers where the peanut shells
arc gently cracked The cracked peanuts are then
repeatedly passed over screens and blowers, where Floe L3 K pitat A i
they are shaken, gently tumbled and air-blown untl

all the shells are removed Another option would by
to shell the peanuts by hand and use a winnowing
basket 10 separate the lighter shells from the
peanuts

Roasting peanuts

The peanuis are roasted In special ovens ar 180 °C for
about 10 minutes This process destroys cenain enzymes
in the peanuts that may produce bad flavours. Roasting
also enhances the colour, llavour and texture of the

peanuts.

Figure 11 4 A peanut roasting oven

Grinding peanuts and making peanut butter
Another machine rubs the peanuts hetween rubber belis w remove the outer skin around each peanut
The result is peanuls that are p-‘llt‘r in colour than they were with skins This s called hlunching

Word help

roasted: cooked by exposing to heat In an oven or over a fire for a long nme
enzymes: protein molecules that speed up chemical reactions in calls
blanching: changing the colour of anmethmg

—— - -l AR S
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The poanuts are then ground in a grnding machine twice

predium gromd, and the second 1o a line smooth texture

Ihe st time reduces the nuts 1o g

One grinding would produce 100 much heat

and would damage the flavour The peanuts are ground alone first and then ingredients are added 1o

them like salt, swectener and stabiliser The stabiliser Stopa the il Irom separating oul ol the peanuLs

lo make crunchy peanut butter. incomplete grinding is u

sed The roasted peanuts can also be graund

with a2 gnading stone (gunvefimbokodi) or pesile and mortas

i-x e

ncusizal greding machena

Figunr 11.3

Packaging peanut butter

Afrer grin ding. the peanul butter & cooled and taken o a lilling machine where the cormect amount ol
The jars are

peanut burter is poared into jars An automatic capping machine places a id on each jar

sealed and labelled. Thev are packed into boxes ready o

Fipurr 11 6 Packaged peanut butter made in Zimbabowe

Activity 11.1 Simulation

pesila mostar

Girinding machines a) industrial grinding machine b) domestic grinding stone and ¢) pestle and mortar

b lrJ:h[lnlr'll_'d to stores lor sale

Work in a group

Preparing peanui bulter
Make peanut butter [rom raw pranuls

You will need.

* awinnowing baskel >
' & rodsier 4
s asheller I

* & peanut buricr making machine or
grinding stone (guyo/imbokoda)

pestle and morar

L ‘,I'H.'II'I'n

two clean glass jam jars
raw peanults (groundniies)

Scanned by CamScanner

111



Method

Follow the mistructions
L. Using your hands, shell the peanuts
2 Pour all the peanuts into the winnowing basket. Using your fingers, remove the husk by

crushing and rolling the peanuis gently Try not 1o break the peanut inside

3. Stand outside. While gently Nicking the winnowing basket, use the wind o separate th; lighter
husks Irom the peanuis
Conunue steps 2 and 3 unuil only peanuts are lelt in the baskel

5

Lay the peanuls on a tray and dry them in the sun for one clay
& Pre-heat the roaster 1o 180 *C

Place the tray into the pre-heated roaster and roast the peanuts for 10 minutes or unul slightly
godden

8. Allow the peanus 10 cool

#  Scparate the peanuts into two batches

Place the first hall onto the grinding stone and £
11. With the other hall use the pestle and mortar 1o
bulter is made

nnd untl smooth peanut butter i1s made
crush the peanuts, unul crunchy peanu

L2 Taste each of the peanut hutters. Add salt if necessan

13 Spoon the peanut butter into two clean jam jars and relngerate Keep some for Activity | 1.2

Observations and resulis

Describe the taste and texture of the two peanut butters

Conclusion

Write a conclusion for this expeniment by Olling in the missing words

Using our hands, we ___the peanuts throwing away the ’
peanuts. Then the paanuis wer

We used two methods 10 grind the peanuis

—_ and keeping the
which gives them the correct colour and
The smoothess peanut butter w

S—

as made using the

—

Questions

Answer the questions

l.  Explain each of the MAjor processing steps in prosdug
i

Ing peanut butter
= duggest why commercially produced peanut buter 15 smoother than that produced in the
laboratory

b, Search the Internet for information on how 1o make peanul butter
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Method

Follow the instructions

1. Using your hands shell the peanuts

2 Pour all the peanuts inte the winnowing basket. Lsing your fingers, remove the husk by
crushing and rolling the peanuts gently Try not to break the peanul in: ide

1 Smnd outside. While gently Micking the winnowing basket use the wind Lo separate the lighter
husks from the peanuts

4 Continue steps 2 and 3 unul only peanuts are left in the hasket

5. Lay the peanuts on a iray and dry them in the sun for one day

& Pre-hea the roaster o 180 °C

7. Place the tray into the pre-heated roaster and roast the peanuts lor 10 minutes or unul slightly
golden

8. Allow the peanuts 1o cool

Q. Scparate the peanuts info two batches

10 Place the first half onto the grninding stone and gnind until smooth peanut butter is made
11. With the other hall, use the pestle and monar to crush the peanuts, until crunchy peanul
butter s made

Taste each of the peanul butters Add salt il necessany

13, Spoon the peanut butter into two clean jam jars and refrigerate. Keep some for Acuwity 112

12

Observations and results
Describe the taste and texture of the iwo peanut bulters

Conclusion

Write a conclusion for this experiment by hilling in the missing words

Using our hands, we _________ the peanuts, throwing away the _____ and keeping the
peanuts. Then the peanuls were which gives them the correct colour and ___

We used two methods to grind the peanuts. The smoothest peanut butter was made wsing the

Questions
Answer the gquestions
. Explain each of the major processing steps in producing peanut buiter

1 Suggest why commercially produced peanut butter is smoother than that produced in the
laboratory

3. Search the Internet lor information on how to make peanut butter
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production of peanut oil

Peatiuls lave a !llqh oll content of 45-55%, Pros ll|i11-p| lois of
enenD This oil can be extracied direg tly Troim the clean shelled
peAnuls UsIng af ot} press or indirectly from peanut burter using
the decanting scparation method learnt in fopic B Separation
peanut oil is commaonly

U.'\-I‘d n !,hi.‘ kitchen o Im ng and |1._;L“.:|_.| ot 1s _“{‘l'_.kl to a dish ta
g:‘l'r (@ muEy Mavour. Peanut ol can also be used as Mminssag il

Activity 11.2 Simulation

Something interesting |

T
Peanut oil can also be made '
using an o/l press as shown in |
Figure 11.7 Alot more oilis |
obtained than the separation ’
mathod that you used In i
Activity 11 2 |

e e ——— —

Pressing peanut butter to produce oil Work in a group
Make peanut oil from peanut buttes

You will necd.
« smooth and crunchy peanug » aclean jam jar
butter made 1n Activity 11 1

Method
Follow the instructions
1 Place the peanut butter in the fridge in a jar

i
-
}

Observations and resulis

oil look hke?
Comclusion

learmt im Topic B Separation

Questions

Answer the questions

I What is the percentage of oil in peanuts?

1 Was there a diflerence in the amount of oil pro

I s0, suggest a reason

Afier a lew days the oil should have separated out and formed a layer on top
Slowly tip the jar containing the peanut butter and pour the layer ol o1l into the clean jam jar

Record the volume of o1l produced [rom the smooth and the crunchy peanur butter What did the

The oul contained in peanuts can be s parated using the separating technique called

.
duced from smooth and crunchy peanut butter

e e e e e

113
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Uses of peanut oll

Peanut oil has many potential uses. including

» Cooking oil - it has a high burning and smoking point
 Baking

o Skin moistunser

» Bahy care products such as nappy rash cream

« Massage oil — it has a light and nutty smell
Figure 11 7 An oll press is wied to pr sdiicd Peanu

Answer Lhe questions
1 Name the scparation methods used in peanut butter and peanut butier otl production

Suggest two reasons for roasting peanuis
Where are peanuts grown in Zimbabwe?

Processing peanuts into peanut butter and peanut oil is an industnal process in

Zimbabwe
e Peanuts are legumes that are rich in nutrients and are grown in Manicaland and

Mashonaland East

* Dunng peanul butter production, peanuts are cleaned, shelled, graded, roasted,
blanched and ground before being packaged into jars

e Peanut oil is extracted from peanuts using an o1l press or [rom peanut butter using

decanting

Topic assessment

Answer the questions

1. For peanut butter production 1o be most profitable, every pan of the peanut should be put to
use Suggest a use for the husks of the peanui Il

2 Name the sieps in the production of peanut butter from shelling the peanuts to the final

product Write a short description for each step. Choose either the industrial process or the

domestic process (9]
[ Total marks: 10}

___-d
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oic 12 Oxidation

Learning objectives Activities

. State conditions necessary for rusting, * Carrying out experments 1o

. Explain methods of preventing Investigate conditions necessary for
pusting rusting

\aterials can chang when they are exposed to different condiijons For example. wood can break

Joun i 4r stays wet for o long time In Junior Scien e anid Tei hnology Grade 6 you Tound out shout

¥ & 1oy rarerals when 1l .
what happeins to Ak ¢ WihEn 1hey are exposed 1o heat, waler, ad tils and oxygen

o srpcviliane Girode 5 - .
R o Faln | '.l,‘ i FI i i ATl .1I-|1||1 h_.-.u |-H|r1 tivsls anil |.|,|..,' to malniam IIII'II'I

)

| TEALINE i 1 '
b AN olling Ereasig cli aringe and Jrainie e You aleri learni aboui the haracri ristics ol ;T""il

# 3 i ] [l "
worage boililics, such as go M ventilation, In this wpic, we will further iny estigate how 1o protect

—etals from reactions such as misting

Rusting

vioat matenals are subjected 10 cormosion and decay by sunlight, water, polluilon, living organisms

hictena, fungl, termites) ani fire
1 i

[ ;rn_'- el can gormonde in a F‘i.I-F'-.JI_Ul.Ir way, called rult““u lron ang =teel .-_1,-.|||, rust when thes are
HT-"":ll' [ Waler _1||.1| ur Bust 15 a brown, [laky material that |.I||=~. ofl as the iron surlace :.'_"I'.IIj'll.'I"'r

- 4
CLRTORCS

guseing i an example of an oxidation reaction. When iron and stecl come into contact with water
;F--! QEXyEen in 1he ..ll:l'l'll'l"-['h'l.' rc Ihl.' LM s l‘\id*'ﬁt’d L ’L'lrrn 1 -|1I~,|-|J|_‘ .|11.|1 |-.:||.:.'|.|.|1 4% rast _-\n-l ITOn
et will -FLF]L]”J”-, rust and disintegrate of 1 is h""-.sh“-t'd.‘l to oxygen and motsture for a long time

The chemical reaction in words is Word help

corrosion: damage o an object as a
'r-.r.-- + OXYEEN + waler — iron oxide (rus rasull of a chemical reaction

decay: the breakdown of dead organic
matter by micro-organisms such as
bactena and fungl

rusting: comrosion of a malenal containing
iron by the formation of iron oxide
oxidation reaction: a reaction in which
oxygen is added to a substance, or the
reaction with axygen

Fgeer 121 Irom and steel will rust over (ime oxidised: when a substance has lost

electrons
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troplating
Elec ; Something interesting
ectroplating, an elecing current is used o deposit a thin

In cl

Lwer of & non-corroding me tal onto the surface
LIyt i

ol an iron or Shiny bicycle handlebars are |
-."-.'rl! “bk'-".li

made by electroplating stee|

|."||_‘-_‘_1.'|I"'E'r|.|1 ing (LY "-b-'l'lh‘ I'\'l. A C h:_ nc 1! !I‘.“H res ‘-—“H{ I.I ."l'lrlt.h l:.hromﬂ]m

dectrolysis. For electrolysis to happen three components are

- wer source, electrode an e - [, e
nee Jdetl 2 F,‘r., cr si 1 el I.ll"\ 'H!l! an llﬂllml}‘.f 1\.5 hr nan :_l|'| e current is p.i'ﬁr'l.l EII'I'['TI_!IL"_I'I a
alt solunon which 15 an elecuralyvie, the saly decomposes into simpler substances

The ron-containing item to be electroplated is suspended in an electrolytic solution made from the
saltof a non-corroding metal. A block of silver or chromium is also suspended in the solution When

gn elecine current 1S passc d through the solution, chromium or silver will he deposited onto the iron-

contaning iem

The negative electrode is the object that should be electroplated. The positive clectrode is the metal
that should be coated The electrolyte should be a solution of the coating metal such as i1ts metal
mtrate or sulfate

Word help

electrolysis: the breakdown of a compound into its elements when an electric current passes
through a solution containing that compound
alectrode: a conductor through which electncity can pass

electrolyte: a solution that can conduct electricity i
negative electrode: the negative rod that carries electric cuent into a solution .
positive electrode: the positive rod that cames electric current out of a solution |

Scanned by CamScanner
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Figure 124 shows how a metal spoon can be clectroplated with silver The metal spoon 15 connecied
to the negative electirods of the power supply. A plece ol silver is connected 1o the positive electrode

The electrolvie is a silver nitrate salution

+ —_
positive *III —_— negalivie
i,
'-ll'l €T
{ ’
———— melal spoon
—

sthver goes into solunon — ==

é—% silver L!I'l'\-'l'\lll.'l.l on spoon

silver nirrate solution — 88 |
(elecirolyield

Figure 12 4 Electroplating a spoon with silyer

Electroplating 1s useful for coating a cheaper metal such as iron or copper with a more EXpensive one
such as silver or chromium

f'h"""' 125 Chrome plating protects iron from rusiing and males i
took mare sltractivie
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Activity 12.1 Experiment

Experiment 1o investigate conditions necessary for rusting Work with & parmer

Do an expenmenl 1o Investigaie the condivons necescary [or nisting

You will necd:
#  three tion nails *  ihree te=1 tubes
« (esi tube rack

* arubber stopper
»  cocking ol solid caldium chlonde
*  Ap waler *  boiled water
tas] Pube —
ol —=
tap waler —
bolled
Wl i
nall | ——
CAIET —
1 3 chionde a
Flgure 126 lesting the comaditions [or rusting

Method 1

Fallow the instructions
|  Setup the test tubes as in Figure 12 6
2 a) Intestrube 1 place o nail in tap water and leave it open 1o the air
b) Intest tube 2 place a nail in botled water and cover it with a layer ol o1l o keep the air

ol T’.mll.ng WAIET ICMoves DXVECD from it
£) I test rube 3, place a nail and a small amount of calcium chlonde The calcium chloride
removes molsture from the air. Place a stopper on this test tuhe
1  Leave the iest rubes [or several days

Dbservations and resulis

Record vour abservanions in a table

Conclusion

Write a concluston by completing the sentences below

Thematlintapwater _______ becauseboth __________and ________ ‘were present

The laver of o1l in test tube 2 pres ented any _____ [rom coming into the boiled water and so

this nail did mot

. — e —

N
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[ he calcium chlonde the "'""“"i"l LRy '|lL"'Ill-lllh;l|-'|I|||}JI.|I! |Ill'|'--I|.|Jl'|Jl|

* o

the lack ol _

Doesilons

AnEWEr U Quesiions

I Explain why only the nail in tést tube 1 rusted

2 Sugpcst whi the nail in test tube Y did not mas

L Il the calcium chlonde was not present. would the nail in air rust?
4 F\PLJ". the luncuion ol Lhe 0k L|||.|_l.. il ¥ s iuhe 2

T — -
__ﬁ

Arswet Lhe questions

l For nesiing to occur two conditions dre necessan

al Name these two conditions

h

i Wrie down a word quation to show what h.‘ip]'l{:n_i when iron rusts
Rusting occurs by a chemical reaction

Will rusting occur Ml only one of these conditions is present?

Rusting is an example of an reaciion

Iron and steel abjects can corrode and rust when they are exposed 1o water and air =

Rusting of iron and steel occurs when an oxidation reaction takes place berween the menal

OXVIEN and water This reaciion forms iron oxide, which 15 also known as rusi

»  (Ohbjects need to be protected against rusting and this 1s usually done by covering theim with a
substance 1o prevent them coming into contact with air and water

s Methods used 1o prevent rusting include

painting an object with ol grease or paint

galvanising the object by coatng it with a layer ol metal that does not react with oxygen

such as zing

tlectroplaning an object with a non-corroding metal suc h as silver or chromium, using

elecuralysis

i - S — —

Topic assessment

Answer the questions.

1. Rusting occurs when a chemical reaction takes place
2] What is the name of the reaction that causes rusting? (1l
b} State two conditions that are needed for rusung 1 occur |21

SEES———
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ke Jll_'||1|'1|||| WS T 'i-l.t;til|1 rusting

o) Name (lvree different meth als 1hat can be wsedd 1o prevent rusting Bl
b Electroplating occurs when one metal is eovered by a thin layer of anvher metal. using
glectroly s Diraw a labelled diagram 1o show how lectroplating works, using a tap and
hromium 1o coal the Lap (6]
4 larmer has an ron gandening lork Lisi three wityvs in whisch he can maintain the ek alter
Leping (n a modst Deld | 3]
Galvanised steel s often used when rusting needs 1o be prevented. Explain this technigoe. (3]
Explain why a new car does not cust immediately 2]

[Total marks: 20|
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Topic 13 Organic chemistry

Learning objectives Activities

= Identity forms of fuel « Discussing forms of fuel .
« Compare the efficiancy of diferent «  Carrying out experiments o compans |
fueis. the efficiency of luels |

In Junior Scuemce and To chnology . you discussed different aspects of fuels In Grade 3 you foand
out that fuels exist as solids, iquids or gases. In Grade 4, you demonstrated that fuels bumn in
the presence ol oxygen This is called combustion Fucls can be classified as renewable and non-
renewable enemgy sources In Grade 5 you found out that renewable fuels can be replaced once they
have been used up, whereas non-renewable [uels cannot You will learn more about this in Topic 17

Encrpy. In Grade 6, you focused on the sustainable vse of lucls

Organic chemistry Is a branch of chemistry that invelves the study of organic compounds Examples
ol organic compounds include carbohvdraies, fats and proteins You leamt about these in Topic 3
Nutrition Faels are also organic compounds. All [uels can burn to produce energy Examples of fuels

include paraffin petrol, diesel, wood, gas and oul

In this topic. vou will be introduced 1o organic chemistry and wake a deeper look at dillerent forms of

fuel You will also compare the clliciency ol dillerent luels

Fuels

All organisms are made up ol organic compounds
Organic compounds contain carbon and hydrogen
and someumes nitrogen, sullur and phosphorus
Organic compounds such as ¢ arbohydrates and
fats can be stored in plants and animals Organic

F_l"lllbpl_'i‘ll'ld_'r S1O0TE CNCTEY which we I.-.'”||I1I USC

Same Organii .‘-‘lm[hun.'l-. conLain only 1_'.:Ifl‘hrr1

and hydrogen atoms These compounds are called
hydrocarbons All fuels such as wood petrol oil and

roaking gas are hydrocarbons Fuels are a source ol

cnergy When a fuel burns in the presence of oxygen

the *,In!l‘l.i thrmiﬂ1 energy is conv erted 1o heat
containing carbon can

energy Almost any material
+xveen |s present, as i fuel to release
b taeed, AT % Figure 131 A fuel is a sourte of hedl EETID

stored cnergy when it burns

—
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forms of fuel

Indigenous knowledge

puels can be In a8 solid liquid of gaseous state. The Hwange coal seams are

Yol bearmit ;hml 1|“H.' Ihll. ¢ &lales ol m iier i ﬂ["l:"m‘anﬂEhf 10 metmes thick th.—_..f
fopic 9 Wattet coal reserves in Zimbabwe occur

| al Lumbimbi, Gokwe, Panhalonga,
ol fuels Inchude wood and coal 1n rura) Beitbridge and near Triangle

e Zimbabwe, trecs are chopped down for — . ; i
wordd 28B4 "h"'"rl fuel that s easy 10 ohiain
from Lhe emArenmani The carcless cutiing down
of indigenous trees in lange arcas of Zimhabwe
"l:h'a‘t-.d:fﬂmllﬁﬂn causing daomage to the
eornnmeni. § oul i mined

s Timbabrae. Coal 15 lormed by the

semmains of plants that lived thousands
W yeaTy 420

S R

Figure 132 Coul t5 @ solid fuel and s mined in Zimbabwe

Liquid fuels include petrol, diesel paraliin and
ol Most fuels are ohtained from petroleum ol
Petroleum s a liguid that 15 extracted from the
ground and 15 relined 10 produce luel Peuolcum
& lormed by the remains of small animals and
plants that lived thousands ol years ago

Figure 113 Petrol is a Nguld fucl

Word help

coak a fuel nch in carbon, which comes from plant remains

chemical energy: energy which |s released dunng a chamical reaction
combustion: the burning of substances in the presence af oxygen
deforestation: cutting down trees without replacing them

fuels: substances that produce heat energy

heat energy: energy which causes a rise in temperature, it comes from tha Sun, burming I’

of fuals and electrical energy in healing elements

— e ——

Scanned by CamScanner



hydrocarbons: omganc compounds made up
of only hydrogen and carbon

arganic compound: a compound (ha! contains
carbon and hywdrogen and sometimes nilrogen
phosphorus and sullur aloms

petroleum: a iguid luel that comes from small

plant and armal remains

Gase=sus [uel such s cooking mas s a mixture of dillercni pases

i i found naturally in combination with petrolewm and

natural gas. Gaseous fuel is stored under pressure as a ligued in
Y 1 - " : s L LPG ) s D | '

B &) inder I”H”d r-“rnh””l o, Pl s | mduced during Figure 3 4 Geaneious fuels are wored
ol refining and natural gas processing. Liquid petraleum gas is an a ligutd in ovlinders

mcetly used & cooking and heating fucl

Something interesting

» Liquid petmieumn gas (LPG) is commonly used for cooking It is made of a flammable
mixture of riatural gases. (‘Flammable’ means that the material ignites and burns easily )

+ Coal, petroleum and natural gas are fuels that were formed millions of years ago. Dunng
that time plants lived in shallow seas. When these plants died, they sank to the seafloor
and became mixed with other materials that became buned under layers ol rock. Under
great pressure and heal over millions of years these plants transformead inlo coal,
petrolsum and natural gas. Today, these fuels are mined and drilled from below the
Earth's surface When they are burni, they release their stored enemgy

Discussing lorms of fuel Work ina group
Discuss dillerend forms of Tuel and their use

o Collect pictures of dilTferent lorms of fuel

o Classify the fuels into solids, liguids and gases and make a posicr to show Lhi
dillereni lorms of fuel

¢ Do research on the Internet or the library about different forms ol fuel

efficiency (of a fuel): the amount of heal energy released when a fuel burns
inefficient: not producing the most possible heat energy !

R e — — PR RN
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efficiency of different fuels

Something Interesting

energy in Vhe Toel i converted 1o heat energy during Fuel afficiency in vehicies refers [0
combrsdion the distance a vehicle can travel par
unit of fuel Fuel-efficiant vehicles
require less fual to go a cerain
distance Using less fuel means that
lass carbon dioxide is produced and
=0 Lhere s less alr pollution. The
cost of running a vehicle will also be
reduced Diasel Is a more efficient

forl elliciency relers to bow well the stored « hemibial

wasad 14 an inclliclent fuel because it burns quickly
sl dises 1Ot | roduce a lot ol heat ens ey A ol ol the
—p— gasied when buming wood Coal has a higher
carbon content than wood and therefore when coal
combines with exvgen dunng combustion it has a

higher heating valug

Liguad fucls. such as petrol and diesel are mare fuel than petrol. This means thal
cMctent fucls than solid fuels. They do not produce the fuei economy of a vehicle using
amoke Tike wood does Gaseous fucls are the most diesel is higher than one using petrol

elficlent tuels

In the next activity, you will compare the elliciency of different fuels by comparing how much heat
encrgy bs released from a burning fuel

Activity 13.2 Experiment

Comparing the elliciency of luels Work in a group
Do an expenment o compare the ellictency ol fuels

e PP P i —

Db o ——

AN — -

I
| |

|
—"

Flgure 113 Apparanus used 10 find et the efficiency of o fuel

Scanned by CamScanner



You will need

*  DMunsen bamer ' o heaker

*  oogs " inpod siand and gaie;

*  in plate ® ety laired spirits Paralfin and malh-,rtmﬂ
*  Wenbcr ¥ meibiylaied Tt haarnes spints ars ﬂﬂmma_bm

= matches or lighter *  ihermometer Be careful when using g
*  stop waich *  parallin flame near them

*  wioad e —
Method

Follow the inatructions

| Tace 100 ml of water in the beaker and w1t up the apparaius as shown in Figure 1315
Use 30 ml parailin in the spint bumner

Record the temperature of the warer

Light the spinit burner and start the stop watch

Eecord the tr_n‘.prn!urr ol the warer alver 10 MLl es

Repeat steps | 1o 4 using 50 ml of methylared spirits in the spint bumer. Record the resulis
Repeal steps | to 4, using a Bunsen bumer

G0 putside and use a 1in plate 1o pack a small wood fire Set up the inpod, beaker and
thermometer as belore Light the fire

8 Record the temperature alier 10 minutes

Observations and resulis
Record the resulis in s 1able

= N W e

Fuel Initlal temperature (°C) | Final temperature alter 10 minutes (°C)

paraflin
methylated spirits

gas

wiosd

Conclusion

Write a conclusion lor this experimen

Questions

Answer the questions
I Which luel was the least eflickent? How did you come 10 this conclusion?
£ Suggest some ways in which you could improve the accuricy of your results

e __“

Scanned by CamScanner



* - e
Lswtl the quehions — - m

| Ency 13 X leased when hydrocarbans are hurned
31 What i the name of the Proces thay wkes pla,

Bt Whai ubstance in air meacis with a by gy

malleren fuels have different eMicien, ies

o) What Is meant by fuel elliciency;

bt Which lorm el Tuel is the most ellictent?

whemn s h'. |!u-|_'.|l+u|r'| hurms on aire?
drocarban when it ums?

Explain why

.h_-...-—-_ =
_ e
x n n } = —
o Organix COnipRIis ds contain carbon and |y drogen and sometimes nitrogen, sulphur and
rhg—-,phl."iﬂ_"ll"

. anl:. i ;‘.T'anlL h"l- drl."l_.'l.‘l I."I.'I-H_i. lh.]l contaln ....“1" ) rt'\hﬁ

» Faels contain stored encrgy that is released when they burn in the presence of oxygen
. Solid fucls include wood and coal Ilq'.llkf fuels include petrol
EasCOUS fuels include methane propanc or a mixture ol

and hydrogen

diesel. paraflin and oil and

gases like hiquid petrolenm gas (LPG)
« Lapmd petroleum gas is stored under presure in gas cvlinders and s used [or cooking and heanmg

o [Dfferent fuels have differing fuel efliciencics depending on how well they produce heat enengy during
combustion. Gaseous luels are the most eflicient, followed bny liquid fucls and then solid fuels [

e— - - — — —
Topic assessment
Answer the questions

{  Fuels release heat energy when they combust
4} Name three lorms of fuel ,

bl Give an example of a fuel in each form (6]
1 Complete the following sentences by filling in the missing words
2) Dunng combustuon. energy is converted to Energy 121

bl Combustion happens in the presence of

¢) Omganic compounds that contain hydrogen and carbon are called
1 Some [uels are more efficient than others

a) Explain what is meant by [uel efficiency 13]

b} Explain why coal is mare ellicient as a fuel than wood 12]

¢! Inan experiment to compare the efliciency of different fuels, what measurement was taken
to do the comparison? Il

4 Wood 15 an easily obtainahble fuel in the rural areas of Zimbabwe However, the cutting down of
trees (s leading 10 deforestanon

a) Explain what deforestation is (1]

b) Suggest how deforestation can he prevenied (1]
¢) Suggest an aliernative source of fuel that would be appropriate in the rural areas of

Zimbabwe and why it would be suitable 12

| Total marks: 20|

SCIFy4| o=
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Term

Topic Topic Learn .

" Data presantation * Present dala in the form of tallies, tablas
and bar graphs.

*  Interpret data presented in the form of

u-tlﬂullulhlrgmph;,
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ropic 14 Data presentation

Learning objectives Activities |

. present data in the form of tallies. tables *  Collecting and presanting data In the
and bar graphs. farm of tallies. tables and bar graphs
= Class surveys
*  Fieldinp to local store
. Ipterprel data presentad in the form of " Interpreting data from a bar graph

mies, ablas and bar graphs

pata means information. such as Lacs and sianisties Sctentlsts eollect dsta when they perform

erreriments and do research In Grade 4, you collecied data aboul the weather over a lew days You

sememrird information about the 1o mperalure on a graph Sclentists can look at or interpret data and i
e it 1o make conclasions aboutl their expenment For e cample from your graph of the average
pmperature of an arca. you could see which day was the hoitest and which was the coalest

ih= 1opic, vou will learm about same of the wayvs o present the daia that you collect

Ways to present data |

When sciennsts do experiments and investigavons, they collect information This is the result of

new investigation Sometimes the results are numbers, for example the ave MAge lemperanire over a |
szek. This s called quantitative data Sometimes the resulis are observations. for example cats are [
mafe sggresave al mght, which is when they like to hunt Aggression would be a guality that can be

mezuted exactly Thes s called qualitative data

sieetisls nzed 1o decide what would be the best visual or graphic way to present data In I]'u-,u:rl:q;
vou will find out about ways 1o present quantitative data |

Collecting and presenting data |
Thers are several wass 1o present the data that you collect duning investigations and expenments

Warys 10 present data inclode tallics. 1ables and har graphs |

i

conclusions: statements made about the results of an investigation

data: information

inerpret: understand and explain the meaning ol

qualitative data: information made up of words. shows qualities rather than numbers
fuantitative data: inlormation made up of numbers, can ba measured

T —
B —

e e —— e ey S
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People admire this 7 meires high veplica of (he
Isharngo bone on the Muni Square in D russels

The ariginal carved lone, found by explorer Jean

de Hetnzelin de Brancourt tn 1960 in the Delgian
Congo, dales back 22 000 years, and is ihe firse prow
of mathematical knowledge of humans

rl'l::l"r 141 A r'hl'fl‘ aof a tallv on a bone thai is abowi 35 000 veary old

Tallies
A tally is an easy way of showing how often something happens. This is called the frequency Tally
charts are some of the oldest known methods ol presenting data. Figure 14.1 shows an example of an

ancient tally on a bone that was found inthe Belgian Congo

Study the wally char shown in Figure 14 2 The chart tallies the transport types used by learners to

travel 1o school

tramsport e [1aty | frequensy |
£ -___d_:'-f. -_— o ;

PR S
Car 1] 2
SRR R ) (LA R ey

Bus

Figure 4.2 A wally chart af raniport types wsed by ledrmers

When deing a tally, you make four vertical lines and then one horizonial line across the four vertical
|.Il"l.r'i 1o show five counts You then leave a Spacc and continue m_lk”u: more vertical lines .iiﬂd n
harizontal line. Each group of hines counts for five Notice how the number of people walking is

Scanned by CamScanner



?-...,.'l:'l."'.'. v T S
e
art 10 | o out the towal number of children in the class by adding together the total tallies in

g column of ol the frequuencies in the third column

ey

g

Tables

. a bl - .
qring data in A whle helps to make It clear and easy 1o read and understand. A table should

hgve 4 descriplive heading Fach row and column should be lubselled For example, imaguoe
4 survey o find oul what the favourite [ruit of the learners in your class is You can present
like the one below

=
paan®
_—
slis 10 A Lable

e T

favourilc Lypes of Truit of le

of favourite [fruil of friends/the class

FopuT 4.4 '||'|-I-I"I.I'L

Bar graphs

4 bat graph (also called
bars of different heights on a pair of axes. We can use

Figure 14 3 to draw a bar graph

a bar chart) is a visual display of data on 2 graph Bar graphs have vertical

the information presented in the ablein

The heights of the bars show the values represented in the table

4 '|I - i l %! i &
ompleted ally blocks and then four vertical lines, which wlly 14, You can also use

\ bar graph 1s a good way 1o show the Irequency e .
of wmething. By looking at the bar graph in
Figare 14 4 we can easily see that hananas are

the most popular [ruit and apples are the least 3
popular Bar graphs are used when the data is in

goups or categories, for example days of the E
wrek, [ypes ol transpor. 1ypes aof Frult etc There i i

are spaces between the bars of the bar graph

Word help o

tally: a record of an amount of something

f . i
requency: the number of times something 5 = p— mania smple
OCCurs
types of fruhl
Categories: groups Figure |4 4 Bar graph to show leamers’ favourite fruit
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Rules for drawing bar graphs

-

Activity 14.1 Investigation

|

4. Draw and label a bar graph wath the number ol learners up the y-axis and the types of music

Questions
Answer the guestions Lse the data on the bar graph 1o determine the answers

Daw o aves one horizontal axis (1he @ avis and one venical axiy [the v axis)

Th BrCiles OF Caleomices abways go on the x axis |
Label the v axis Ip this case 11 is hlu- of frui |
[se a ruler vo measure and mark equal spaces on the ¥ axis, one space lor cach type of frui
Remember to leave a space berween each bar on the axis Wrile the name ol the fruit under cach
space on The x axms

Libel ibe vertical or v axis In this case, i 18 the number ol learners

Mark off 2 scale on the v axis For example, you could make one centimetre represent one learnee
Draw vour bars on the graph using the Jdaw from the able

You can eolour in the bars using coloured pencils or wax crayons

Conducting a survey Work as a class
Conduct a survey Lo Nind cut whach rypes of music are the most |H-|H;I|,|I: amaong leamers in

the class

You will need

* @pen * g ruler

* paper

Mcihod

Follow the imstroctions

I, Decide om four of the most common categones of music for example jazz, hip-hop, rap
kwaito E_.Iai"{l or pop

] Conduct a survey to [ind out learners’ lavounite music, either throngh a questionnaire or by

asking each learner verbally
1. Keep a tally as you count Make a table wath the types of music as a heading for each column

Fecord the number of learners who favour each rvpe of musi

along the v-axis

Mame
a) the most popular type of music in your class
b) the least popular type of Thusic in your class
Calculate the difference in the nember of learners who Tike
a) pop and rap
~ b) pop and gospel
' n how you could calculate the total number of learners in your class using the dat

&rsph. B

aon
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(| aclivity, Youl will work in groups 1o conduict a survey in a local store
il L]

gltll‘ pusiest hours af the Il‘H."i\.'l slore Work ina groupn

[x ||'|r1ll.rl|"|~- a local store 1o investigate the busiest hours at the stor
1 ¥

a pens | 3 '.ht'l'"""'l or notebook

»-mhf-d

Ealliow the Inslructions

) [0 8 SLOTE NICAT yOur 5 hool Get permission from the storeawner OF Store manager (o
¥

..|d|u-.1 a survey in the store over a lew hours
1

s Count the number of customers that enter the store during each hour that you are there by
aaking a tally ¢ hart

1 Afiera few hours, add up the wallies for each hour and record the number in your tally chan
+ Draw a table with clearly labelled columns and rows to show the data that you have collected

¥

. LUse the data in the table (o create a bar graph showing the number of customers visiting the

aore duning cach hour Reler to the rules for drawing bar graphs on page 134. The hours
hould be recorded on the x axis and the number of customers on the v axis

#

tipntists analyse data in bar graphs o get intormation. In the next activity. you will analyse data
idoul 1h1: armount ol s UEArT 0 ljl!l'l rent [oods

Scanned by CamScanner



da et [

Aclivity 14.3 Assignment
Analysing data on a bar graph

Study the bar graph in | igure 143 Answer the questions tha follow

Work with a Parine

e e— et i

g o=
-

souls ¢ hocolale bread

type of food

panut butier ce-Cream

Flpere 14.5

Jucstions

Aruwer Lhe queEstions Lise the data on the har .:,'_I.li'll io determine the answers

Which food has

aj thl" mirsl sugarr

b) the least sugar?

What would be a suitable vtle Tor this bar graph?
How many catcgones are there in this bar chan?

¥ hat Is the percentage of sugar in

a) soda?

b) bread?

I sugar in chocolate and peanut butier?

what is the dference in the percentage

Draw a table of the dara given in the har ¢ hiar
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nling data
Tallies are five lines (four vertical and one di

show the frequency ol something occurnng
demonstrate how many leamers 1o travel to

1
L4

4 Tihlf""‘ pnsisl of rows ang I..U'|lllllt|.~, and are
understand

Bar graphs are used when data is (n categories They cons
different heights on a pair ol axes There

.;umph'. there must be spaces between the bars

]

agonally across) thay

For example, you can use tallies 1o
school by car very day

'Lir,r{] fin "l_‘li.-["' Ll--“l.l i Il-_.Jr Jnd EaASY 10

ist of verucal barg of l
arc rules for drawing bar graphs. For

, : T —
“,'.ﬂ“-'\l."l L'l.'”' Cl 1..||.|.|"'||L-".H|| lj.”.l rllﬂn 1|-|"|.|'l||”..r““.“._. ! I.“ lj.][] n I:d { I"I
_ ] CEQS o be
press nted in @ way that it can be interpreqe and viewed by arher weople
- ] .-I
The | sllowing are suime of the methods of prese peop

are used tn

pmm—
Topic assessment

-l your neighbourhood knows Il needs more

gmens jud for those hours

[rew 2 table to show the information helow

Wrie-11-00 i il

1HR=12:00 il

| M- 1300 i Bt |

10-1400 in )

4001 500 Il

L% the data in the 1able 10 draw 2 bar graph

Usz the bar graph 10 determine

i which hour s the busiest time

ol Bow many custaomers were served in total for the day
I What avice woald you give 1o the restaurant owner about hiring wajlers?

waiters but cannot afford o hire any lora
&8 & You help them out by telling them you can work out their busiest times o

that they can hire

18]
18]

12}
12]
| Total marks: 20)
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Learning objectives Activities

*  Estimate physical quantities *  Estimating length. time. mass and
i temparnture

- appropriate instruments for ¢ Taking measurements at differeny Pl
maasuring phyeical quantibes '

*  Moasure accurately *  Measuring length, tima, 1emparan e,

*  ldently types of emors in measuremeant. and mass

* FAead an instrument scale (o the nearss|
division

*  identity units including SI unis,

rl II ¥ L5 50 | L i i =
0 do expeniments and lind out about the world around us 111 impsarant 1o e able 1o make s ir
LR UITRYR

S 1 1= ! e g
vorid wll Aim aboul Imstruamenis LHAT S0U can s 1o M EAS IF'I|_" i
mass, Lemmperature and time You will find out which units

Mmcasuremenl Ir this I-=['-||

ol measurement are used You will alis

frarn how 1o make sumn ihal your AN T TRCAsUMTMENLS are accuraic

Measurement of physical quantities
Mexsurrment maans w find out the dee lenath o : | L'h“'!m" =100 m

scrmethilng usmg IMERAINnE s urumenil |n soEncs |1hnh:—.|.|
quantities an: fearures of something that can be messsured. lo

!'u“IF'll.l" TTEERR ||. r|.:_r||.,t:"|_|l % ||-\:“‘ |_'-. II. FI!'.-. |'..'|||'I_'|.IIII.|'| hl_-\. 3 ﬂ.l'lll‘l nhml ﬂ-uT”""E-EJ |.I=H'I!
C ]

For -."'._:.:lr'lr:-'r in Figire 19 1 i |'l!‘..-|_.::' Jaaniiny ol a bengah s 100

m 11X} & the numerical valoe and meire im ) s the unn quantity vale

m Figure 15 1 Physical quantities have o

) i numerical value ame o wnl
physical quantiies: things that can be .
measured, such as time, mass, lenglh and |

tomperature Something interesting

unit a quantity used 1o express or descrbe "
a measurement, for example metre or | The standard unils usad all over
Kilograms : the world are determined by the
numerical value: a numbar r' International System of Units. SI urits
HETIREERRERIIREN.. are abbreviated as S|, from tha French
la Systéme International d° Unitds. The
Phj'!i‘ﬂﬂt quantitles and S| units ba=a Sl units are listed in Table 15.1_ Al
When scientists measure physical quaniitles, they olher units are derived from these base
e an instraiment marked i standard unlis These unis _|

standard unils are called 51 unite For ex |.|||]1|1'
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- matlcs showing centimetres and millimetres T

TS are inlcrmationally agreed unis for

lict
“IE
' al guantities Cverybady in the world wees the

Sl

[ 1-'~'|-|II- al « i

| weeire MUl M b wsed L0 mcastee (b l:rl ith of am o

meire

second

Kelvin
mole

alecinic curment ampere

|“-Ii — .._.-... : < - ._ S
: Word help
Lerngih i the distance between two points. The 5l

el P_h'.\lq wr S| units

wantities you need o know are e nRth, mass_ time and fempe rature

.I 'I.‘\ .

prysical quantity

it for lengrh is the metre and the symbaol s m standard units: units lor measureaments that
;__r__l.,:_ s made up of smaller units called are used by scientists all over the world
senametres (em and millimerres Lmm) denved unit: a unit Lhat is defined in terms ol
100 cm=1m the seven basa units
i0mm =1¢em derived: taken from |

metre: the unit used lor length

The Imstrumeni used 1o IeasLUTe |!'.”P_ﬂ'l Is & melre melre rule: an instrument used 1o Measure
rale. The metre rule s made rom a long ngid length

sere of wood or steel and can measure distances }

ap 10 one melre in length When using a metre
-"I.ll' ”'Il' melre ”Irl. "ih:-llll-j hvl !"l.l-l L lI .1Jll!"|j."'1|-hll'

i ofecT Being measured

Chiect of unknown largth

Copact of known length

T —

Figure 132 A metre rulir can be wied (0 measwrre the lengrh of an object
Miss 15 the amount of maiter in an object. The SIunit for mass 15 the kilogram and the symbaol is kg
\Kelogram i= mad up of sinaller uniis called grams (g) and milligrams (mg)
1kg=1000g
1ag=1000mg
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Mass I8 messured using a balance A balance can be analogue
or digital Analogue instruments have pointers Lo show o
micasurernent, whereas dignal instruments have measurements
displayed as numbers. There are diflerent types ol balances lor
example a triple beam balance (Figure 15 33, a digital balance
(Figure 15 4) and a spring balance (Figure 155) You will use a
spring balance in Topic 16 Force

Figure 15 3 shows a triple beam halance A inple beam halance
has three scales for reading the mass. When using this balance
the sliding masses are moved so that the painter lines up with

the zero mark To read the mass of an object. you have to add all

the measurements on the three beams

Something interesting

How heavy is a kilogram? |t
is defined by a real block of |
platinum, which is 10 be found
at tha Offica of Welghts and
Measures in Paris. i a sclentist
says they have a lump of any
material that is one kilogram in
mass, then it has to hava ex
tha same mass as the platinum
block in Pans

T —

[1F Tj]

adpmtment
ity

kg
L

|—— 500 scale

Figure 133 A iriple beam balance measuring a mass of 444 g

-

| ,,‘:% 8 ; 5 ig

Figure 15 4 A digital balancr Figure 155 The two types of spring balance

Scanned by CamScanner



- —

Auiratiin ol time i ks (o N Evenl 1o

. ihi
gl ¥ T
ihe 8t nd [5) The other vunits of Lme HIE minuies and hq Ty
- sh =60 min
{min=605s

sach & et 10 measure the Thm

AT qopwutch can be staned and
- T
= J-—-‘ﬁ.;'llllrJ while this is not possible
- | : 1

2 gtch ot clock. Sopwatches can be
iy ™

o o digial. Some cell phones come with

g L s

e
s

ches installed

ramperalure

o rerarer 1 3 measure of how hot or cold something is Temperat

h P h heeds §

i be mestured The sl umir for

F'Fa'l-l'l' ] )’ -|'|.|'|||:n|-."' & Wi -|'|‘f"l"l il -FI

b a digieal Hopwarch

ure s measured using a

£
(et 1 degrees Celsius (*C) You can see in Table 15 1 that the SI umit lor temperature s Kelvin

[ Tapperarur hae a fixed starting point of zero Kelvin (0 K

something interesting

=a Kaban scale is the S| unit for temperatura
7 Ceisis = (0 + 273) = 273 Kelvin

100" Calsus = (100 + 273) = 373 Kelvin
hpmohste zero temperature s 0 K and =273°C

L his zero unit s equal 1o =273 °C

T e dillerent types of thermomerers ineluding mercury and liguid (such as coloured alcohol)

sermometers. There are also digital thermometers

Ry and ligquid thermometers consist of a narmow ﬂ|.1~ s tube with markings indis ating, the scale
forpees Lelsius (°C ). The mercury or IhiUIIj collects ot the base ol the thermometer in a bulb

When the thermometer 15 placed in a beaker with warm water. the mercury or liguid will expand

=l s up the thread. Th point where the merciry or hgquid dees not move any lurther is where a

epenture reading Is taken using the scale

| Eieal 1 :
Bl thermometer has temperature sensors inside round-tipped probes, The information gathered

';,:II iy =
o STy L] _11"-.“,'[1 ona 1IH.:||I” .IL-\FLh SLTcen
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S0 - used fod
measunng in - ———— 4 4
degreas Calniuy

thread - o

Yary namow

tube
mercuny o
. : . .
mwuﬁah:d bulb—contains Figure 15 8 A digital thermomesey
whan heatad mercury or liquid

Figure 15 ¥ A meroury of liguid thormometer

Word help

kilogram: the unit used for mass

balance: an instrument used lo measuré mass

analogue: showing a measurement on an instrument by using a pointer

digital: showing a measurement on an instrument using displayed numbers, works with a
battery

stopwatch: a special device that can be used for timing

thermometer: an instrument used 1o measure temperature

sensor: a detection device

probes: pans of an instrumen! that are used for measunng quantities
e

Activity 15.1 Investigation

Answer the questions
I What is the mass shown?

Figure 159
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has been taken? &

[Tials

s What 1

-
1
|

e 12 K

A Al the temperature shown in the two thermometers in Figure 15 11 and 1512
1 "

Flewre 12 11 Flgure 15 12

———— —_ — — — e ——

Estimation of physical quantities

Lometimes imstead of an accurale measurement ol a |‘|t'|1r sical [uantiy, only a Iu;ll.l.j.‘_"h cslimale 15

eeded For example, estimation can by used 1 yvou need to find out roughly how much material you
would need [or 2 specific task or how much lood you would need lor vour birthday panty Somenmes
m estimation of a physical quantty can be made before it 15 actually measured Ivis then possible o

theck whether the measurement you have made {5 reasonable

esimate: 1o roughly calculate or judge the amount of somathing I

L T —— e
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Estimating physical quantitics
Do an experiment 10 estinale and (ke measure

LM peTiune

You will meed

g stop walch s ¢cpld and hot ap water

o g mlance =3l R | m

* athermomeicr * acup ,
Be caraful when

Method working with hol water

Follow the instructions

Part A: Estimating and measuring length

Work In a group

icil quantities length, mass, pme snd

a bedker

A Mmcine I'l.'!r_

Extimate ared record vour estimation, (n meires (m} of the length ol the |~'”'H"-1rllﬂ_

2l The width of the clesnoom door

b} The height of the classroom wall
¢) The length ol this book

Which measuring instrument would you use 1o accurately measure al 1oc) in Siep 1/
o chin Sep |

Meazure gnd record the actns] measurement ol a
praie or nol accuraie (or each

Indicate how accurale your estimation was by staling ac

pf a) to ¢} in Siep |
Becord Sour ne sulis in a r.l}'ljl lke this

Accuraie OR

Esfimation of the Aciual measurement
not accurate

of the length
{unit)

length
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g And MCASUNIIE Mass

g Earunatify

"‘1"._'” _..'."l.l Il.'l""l'l yOUEF e=Iimation Iin Lllrer TITLE l'p“_b Cif W ey ‘P-I '|1 ‘1"_ I’ '|Il.l"-'|-'|l'|i'_
E . - L

it W incE b b

T L -
& Yot T

A up ol sl

wiich measunng msiniment w ould you wse to accurately measure a) 10 ¢} in Step 17
fegaire yinil record the a tal measurement of a) 1o ¢ in step |

jadicale how accuraie your esumation was by staling accurale or pot sccurate lor each of a)

1 1fw 1-.'..‘1' 1

Iid & il

rrgw 8 table 10 record your results

part C tpmating and meoasunng me

| Eenmas ynd record vour estimation, in seconds (s) or minules (min). of the tme it Lakes 1o
5} walk U length of the classroom
vy ke your soence book out of your sultcase and place i on your desk
which measunng instrument would you use 1o accurately measure al and b) in Step 11 |
M egsure and record the actual measurement ol a) and b) in Swep |

o [mdscane how sCunale yOUr cSUmAtion wins by anng. accurate or not accurate for a) and b) in Step |

Drzw a table 10 e ord your resulis

1
Pant . Estimating anil mcasuring lemperature
Eummale and record your éstimation, in Celsius. of the tiemperature ol
s} abeaker ol cold tap waler
ki 3 beaker of hot Lap waler |

Which measunng instrument auld vou use to accurately measure al and b} in Swiep 17
Megsure and record the actual measurement of a) and b) in Step |
{  Indiee how sccurate yirur estimation was by stating: accurate or nol accurate for a) and b) i Suep |

Drrw & table to record your resulls

2810 acror an emor made when a measuring instrument has not baen adjusted to @
that tha pointer s on Lhe 28r mark

T

. —— it - —_ E T —

Accurate measurement of physical quantities

Asurements There are ways 1o limil € rrors in medsuring

]
Il w imponant (o be aocurate when taking me
r = uracy s 1o tke

. e
ared 10 gnaiire arcurate measurements. One way 10 minimise errirs and Improve Sce

repreated measurements and then find (he average

—
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With very small 1_4‘1*._-1 L& It easter o measure o large number of the sam; "11|l'- i al once and lh;n

H‘ip, ik 1|| FINE YO0 an avi r.hLIIt r'rlr-_nur“nrm I"n

divide the to1al measurement by the number of ohjects
each abject I the objects are all the same then this will be an accurate measurement

- -

Example |

IV yor want wo Ged oue how muans
mnsects Lhere are on a plant, the
accuracy would be improved i
they were counted a few times and
the average was [ound

Figure 15 11 Somelimes we need o couni abjecis g
livwe tlmies and them [uke an average

Example 2
I vou want 1o lind the mass of a small scrow

it would be easter (o lind the total mass ol
20 serews and then divide by 20 10 lind an
accurale mass for one screw Figurr 15 14 We can [ind the mass of one sepes b

mrasuring the mass of 20 and finding the aveTage

Errors in measurement

There are two common ermors Lthat could aecur when taking measurements These are called F"-'IF;IHJ.\

error and zero efror

Parallax error
Parallax is the change in the apparent posivon of an ohject when the position ol the person looking

at il changes

A Pll"l“ll error sometimes ooours when measurcments are ﬂ'l-lljl! N sClence

Word help

accurate: exacl
average: a number oblained by adding several amounts together and dividing the total by

the number of amounls

parallax: the effect when the position of an object appears diferent depending on the pomnt
from which it s viewed

apparent: something that seems true but |s nol necessanly true

parallax error: an emor In reading 8 measuremant thal occurs if the person taking the
measurement looks at the instrument from the incormrect position

line of sight: a straight ine alang which a person views an instrument

e e — = = e - —_ -
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% eye of

eye ol
r observey obseve ~___ ®eof
q? tbnerver
line of
“:,.f S ight ——— ' fine of
T T = T T~ = S sight
- ] " —
Ll J - - - 4
a ] o 4 5
8 . polnter / Solnter 0 —
Mﬂ observed i [ProvirvbEs
of pownid of painter of pointer
correct \/ Incorrect -

low reading X h','““'hm"“‘. e

11'1'-' |'_': ]'_FI'.IT-"“ in P_lrﬂ”l-" CAn resu rl In Inacourale TI'J-I-I}IIIR'\;

cigure 1516 shows an example of how an error of parallax can happen. 1t shows three children

rl;-]nﬂll'lg the I r‘lglli ol a box They are cach \I.:lm]mg ma dlﬁfltnl pﬂ:-;ilmn and have a d'lﬂ!h::nt
fiee of sight Child A is 100 low and too much 1o the right side and will read the

. ; Measurement ar an
ggk which would not be accurate. Child C is 100 high and too much 1o the left and will read the

passgrement at an angle, which would not be accurate. Child B i in the correct position, directly in
ne with where the measurement should be taken. Child B will take the most accurate measurement

o
Peraon B will read tha moaa somsmant
mant sowrately oy 0

C
ey kv oo
o & vl mhﬁll
read this a5 182 ek thEs 04 718
$ e 1 2 25 10

.“, i8]
gas M |1 .
} Iruvlurl'l'tl nts should be taken in lin i \lgh[

?I': llI||'||1 1m:
gy Fm“h errar, the person taking the measurement must make sure that their line of sight is
Yin e

with the instrument's pownier and scale

-
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Zero ermor

“-hl'ﬂ LTI A Mmeasunng insirument. 10 Is .mi-\.‘|”1"| |r”| TR .'ll-lr:J I'n."nr. AU |h
' £ olhen
SETD ETTON il O il T]Ll'- il R 1It_1l |h-. I..-|l|lrr o l.1.- IMERFU T sl h, i ';'J'-..Il "”-'.AI' 1

Wi
o =ero om Lhe seale ¥ e . o]

For e ,\__]r'l"l{'h' w h i ] ll,-ll]H 4 maeir l;;|!, 1y eriE sl |I“ 1|'nqrh ol an n.‘Ii‘q et ihe one end . | II.
i J i€
'h-h-."l-].n] h hll\.'lj e exarily wuh Ilh e |'|-|.I|‘L' ot the i ire r-||'|,'

|'II'|-J1.-|I1

Flgure 15 17 Measuring waing a ruler - emoure it is lined “p o Tem

When wsing a balance 1o measure the mass of an object, the pointer must be ¢t on zem be|

. OnE |
ﬂhH‘L'l i} “Llph"d 'i.l- ]'I.I‘I'| I;IH_ e s r||_||I'||1||I: an rI”- I"-.l].."'l-_'| 1h|’ “-'J-l-l'lrlﬂ '-hl.l-'llld |-.. ht

b o ]

-

—T ‘__-’;_"__’I—?‘\\\
0 0

belore 2eruing after rwroing
Figure 15 18 A scale thar has been zevoed corvectly and one that has not

fl#‘ll’r 1519 ﬂ'l.ﬁ'll.l,‘.f |hl|;u1| i el T "i_l.'l'l.l*:' 15 ."l-}“u‘ml] *H!.Imr I"I:If l‘l.,i'. hrﬁl .-'_-"'Il'!j
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zero error  Work ina group

:I"f"m'.m e find out aboul zero ervor

g ' hﬂ:h'lt' - | Cup ar baok

ArUCTHOTR

e sdjusiment knob o move the pointer off the 2eny mark
'«

up or book on the scale and lind s mass, Ree ard |

cuf

4 (et 11T
r"\f.l"ll:

Placx ¢ ke abicct nnd use the adjust !
N TEDIONS the abjoct an C adjustment knab o 2ero the pointer

1
vhe mass of the object again and record 1)

i | ||!'..1

Question?

[‘P'-"'“ shat the term Zero ermor means
nescribe what happens when the scale s not ‘zeroed
Explain haw this could allect an experniment

(T the guesnons
| W would be the mast accurate way ol MCasumnng haow |-:rnj; it takes for your Inend 1o do

poe star jump’

panmmate how high the higgest tree in your school is Explain how you got to your answer
What would be the moest accurate way Lo lind out the mass ol hall a piece of chalk?

4 A thermometer shows a reading of 42 degrees Celsius What would this temperature be in
hehan?

u-l'-'—-——- — - . — e, e

it

v 1o order to find out size, length, mass, iemperature or ume, scientists need (o use
EEsunng instrumenis Lo take accurale measurements

Physical guannties are features of an item that can be measured; they have a numerical
value and unit, for example 100 cm

Standard units (51 unit) are internationally agreed units of measurement for physical
quaniities

0 The SI unit lor tength 1s metres (m) and it 15 measured using a metre ruler
h_
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o Mass |s measured in kilograms (kg) using a balance such as a triple beam balance
spring halance or dygital balance :
o Thke 51 unit lor time ts seconds (2) and 11 15 measured using a stopwatch

o The S1 unir for emperature (s degrees Celsius (°C) or Kelvin (K)

When people do not need an accurate measurement, they sometimes use estimates 1

TGRS an iicin
I you want to improve the accuracy of a reading, you can take repeated measuremenig

and find the average
Parallax error can occur when a person takes a reading on an instrument while their

cye (and so their line of sight) is incorrectly positioned
Zero error can occur when a person does not set the pointer of an instrument 1o the

zero position before taking a measurement

Topic assessment

Answer the gquestions

-5
-

Name the mstrument that you would use to measure
al mass b) temperature ¢) length d) nme 4]
There are Internationally agreed units of meéasurement called S1 units

What 1s the S1unit for
A) mass b} time c) temperature d) length? (4]

Figure 15 2] shows dillerent instruments used lor measuring diflferent physical quanniries.
Write down Lthe measurement shown on each of the instrumenis

Remember 1o mclude the SI unit |8

Figure 152)
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Chore 4 TWO SOUTCES ol Inaccuracy when

i Namd the<e two sources of INAccuracy

: = AT b s )
s For cach source ol inaccuracy, describe how YOU can ensure (ha |
sccurate Your readings are
you have been asked 1o find out how long it takes for a liquid to boil D 4
oald do this so that an accurate result is obtained escribe how you
Lamenimes sOCntists make estimates 3]
o) What is an estimate’
: |
ki How GEN YOU o hl.\-k‘l-, how accurale an estimate |s? |,j‘
| 2]

| Toral marks 18]

SCIFE |
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Topic 16 Force

Learning objectives Activities

+  Demonstrate the sffect of forces on + Carrying out experiments on effacts oy
position, shape and size forces ;
*  Identity various types of force « Carrying oul expenments

on gravitational force, push and puy.
elactrostatic force, magnetic forge,

fnction
= State the SI unit of force

= Identify instruments for measunng force «  Measuring force using a spring balance
or forca meter

A force &2 a push ora Fm:l You learnt about diferent rypes ol lorces in earlicr grades in Junior Sciemee
arnad Tnhm-.'--_-.,:!. In Grade 3 and Grade 6, you learnt about magnets, magnetic force and uses of
magners. In Grade 5, you learnt about frictional force and how 1 can be overcome In Grade 7, you
discussed graviational force or gravity [n this topic. you will extend your knowledge of forees and da
activities to show the ellects ol dillerent lorces

Effects, types and measurement of forces

For a lorce 1o exist, two objects have 1o work together or interact Forces alwavs work in pairs When
one object exerts 2 lorce on another u|’li|L cl. Lhe other object [H_I“H. (] § rl-[l"'.hl_"'. bhack The lorces between
the two objects are always the same size but the push or pull (s in the opposite direction

"” push

i & s
. ‘l‘-“'-
|

putl

| | FUrr 6] A f.llh I8 a ':-u '.]| B d FI!qrr

The forcoa batween the two
objacls are equal in size but in

'it;_ e opposte direchions

!

Figwe 162 Forces always exiit in pairs

B P
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rees work in palrs

Work with a partner

al lo
g.'-‘h show that lorces wiork in patrs

X 11 gL
- A 4 ige

e

i1

jodd “"“ “rﬂl

il

-1:!"'

wetbod

he instructions

v
|I|-.:,;| I |'l!'l 2 h.l”l.."l"”- A ['Il.l hl"IL1 1|"I| i “li L II"ﬂ_ l]
* ol the ballaon up above you and let it go

Figure 16 3 Forces work in paly

phservation and results
I_J‘_ﬁh'"*“: iy descnibe w halt |'|,T|,‘|F'I['I'II_L1 10 the I".l"l_'lll'l
bl

e 3 conchusian 10 explain how the balloon shows that forces work in pairs

1 Investigation & w

I|

L In oppersbte direciions

-"'""'--__—_ e T
mﬂfﬂm

. canmol be seen but you can see the ellects ol a force You saw in Activity 161 that as the air

e the balloon escaped. 11 exerted a pushing force on the balloon. When a force is applied 10 an

1 R
s chanze the object’s position
v change the objects shape
v change the n-l'rJ:'I 5 *-rlt:l'd
o chanee the direction in which the ﬂht'l:'l.l IMOVES

(henge of position

Az can cause a stationary object to move and change position For example,

when you place

tsaccer ball in fromt of you and kick it your leg and foot exert a force on the ball and the ball then

zsm forward

BT U6 d 1_||I., ¢ Can couse a stationary .,j.“.l; oy Moy anil -.'hm‘ll.:f f\ﬁullml‘l
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\ force can change the shape of a
Flgure 165 A foree Cale

solid object. For example when
change the shape

you sguevze a cooldrink can, thi
of an
loree exened on the can by your object

hand causes the can 1o change

shape

Change In speed

\ force can cause the speed of a moving object to
change A force can cause the object to accelerate and
move faster or it can cause the object 1o decelerate
and move slower For example, when nding a bicycle,
the harder and faster you pedal the greater the force

and the [aster the bicycle goes

Change in direction

A force can cause 8 moving object to change
direction. For example, when a tennis ball
approaches a tennis player, the player hits the hall
and 1t changes direction The tennis racket exerts a
force on the ball to change direction

Word help
Figuie 16 7 Force can cause a moving objeci to change direction

interact: have an effect on each other
exerted: applied fb
stationary: not moving
accelerate: speed up

decelerate: slow down

R ——— e
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iy of the following starements is true or false

ih-'l.'h” o 19 -
L 4 of the sbwect does miot change when a force acis on i
T ' s
j Jorces ¢ pushes
i yn objee! sperds up. it ace elerates
. Whea
! - - h‘ in -|'~_1|F'\1
I. -

ity 16

;h:rﬂrﬂ ol force on ohjecis Work in a group I

L I :.““-," Iix |‘I.|‘|l-._t-'l - [Ilt i H.f'l.t |_'|I hl[‘[t on ”I.'JCL L%
oy g ETCH |
H’ﬁ rahber OF 3 bath sponge e rolleys

£ « rubber bands
, EeEp

LIOTS

. s v L LS
o LT‘: loam rubber or bath SponEc and exert pui! PUuh and rwisting forces on iL

1::3-; what happens to the shape and size of the foam rubber or bath sponge

( ¥ | ]

Tk the spring and push it In [compress 1), Observe what happens to the shape and size
ke the €

o the ApTIRE .
i lg rn;:a rhiiin'i and place them end-10-end Release the springs Observe what happens
Ta

he trolievs
i ;':..u mI:I'ILm hand and streich it by pulling. Observe w hat happens 1o the rubber band

(hervations and resalis
lecord vour observations in a wable like this

F
;;“
B3 [T
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Lo lms i

WYTite & &0 -_||---|-.-| Lk il & Nk ket

torers applad ke (hem

o 10 siaie v hal happens i

sarch the Imternat bor information na the eflects

ahjects when they have Willerrgy,;

od [lrces o hl--t"

Types of forces

Therr are wo muatm e ol e

Contact forces

A coitact forte s o L o Torce tn whibeh rew g

are i direet cowtaes with cach other
Exa 11r|r"\- ol conrsr for

Wechamical foree

A mechanical foroe con be a push or 2
pull that w applied directly 10 an object

For example look at Figure 16 8, which
shoes 3 man puthing a wheelhamow He s
sppiving o pushing lorce 1o the wheelbarrow
iy modve it [arward The man can .b|i|‘|' a
pulling foree 1o ihe wheelharmow by maving
o kwards arsd L'-'.I”'In,'- ihe w her lharmos

Frmuon

Yoo lezrm about [ncuon and its eflects in Grods

%, You discuseed friciion booween the 1vres and

ihe road suirlace You also feund aul absyian wavys

10 TR pe T

Frictional [orces occor between o objects
that are moving agsinst one another Fricuon
ls the resistance that an ohjccl encoanlers
when moving over a surade. Frictien always
lappena in the opposite direction of moyemoni
Frictlona) lorece glows down 8 mon 1T "'hl‘f"\-t i

CAWALL AL 1oy s

Ihice are called conlact and poB

coniac lorio

Wiects exert i force un each other by ouching The

T ke e harlical fnnce -|""-I '“' o

Figure I 8 A man applics a mechanical force (o

monve (Hi w b d D emii

Word help

contacl forces: forces between
objects that are touching each other
non-contacl forces: forces batween r
objects that are not 1ouching each
olher

mechanical force: a push or a pull
encountars: expanences

- - - - - e
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3 I i I-'1" I"I' % il W h"." ”l.“l!lul.

'v‘r.l dherc | lr'-ll--'-|'--l'-'-l'ﬂl|1-:

tamad 11 ._;||-~|'Ll I hien

3 »
'Illl.

heqwren the (NANS leet ond the
e ah e

ey | g
i 'w-n" ||..-|"|. l | LN fHniets

movemant %

i of two rough surface

i Figure 16 9 Friction oxcurs when @ wheebarrone
" coptact and moving in upposile Is pushed
il It' birrl s !--.||*.'.|-- and ndges
= ¢ them rough and
® erlaces that make them rough an Indigenous knowledge
! s it lees [iction on smoother
g 5 The first people 1o aver make =
S - fire did so by rubbing sticks 1
logether The friction between
the sticks crealed enough
heal to start a fire. i
b ridiess R surfaces That are in '
g Eoi i ?'!-..|' ML LR

Jetvity 16.4

g 11 ikt gL IO TS

it lorces are forces between two objects that are in contact with one another
) same [wo contact lorces

v Describe one example of cach tvpe of contact lorce

el the lerm IncLon

Fyotom why rough surlaces produce more [nction than smoath surfaces |
— ———

mext sctenty vou will investigate how dilferent surlaces allect Incuon

ketivity 16.5 Experiment

l""“'!"'—' how the type of surface affects [riction Waork in a group

8 expenment Lo investigate what ellect diflerent surfpces have on Inction

= weed

i 3 '1;_

y Ot o ”rl'l
t th |h-_1n:

. iy
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*  alurmndl fsoil
. clxsiic Band

. Tl

Methoed

I'..'H LA TY '.hr MNEIMICIoOns

L Cotithe elasvie band in hall and e (1o o sl
= Full the elasiic band unul the shoe just stans to

v See the Figure 16,11 e 1611 Experiment o e gt whi
} Usg a roler to measuie how [ar the elastic band
had 1o =tectch belore the shoe moved
4 Tape some aluminium (ol 10 the surlace on which you are working. Pull the shoe using
the clastic band and measure it again
. Repeal thes seps for the _:-rru_._‘,.'ulfd cardboard and the smooth cardboand
.  Becord the results inoa bl

Obsemvations and resulis

1. On which surface did the elastic band stretch the most belore the shoe moved?
-

i .l}"l._!. suflace did the elastii hand streich the least belore Lthe shoe moved?

3  On winch surface 1 there the greatest friction?

Ducslions

|

SUggest two oLher matenals you could use to test how muoch friction is rH"LhI'l.'vl‘.'L|
2 Think back 1o earlier grades about overcoming Incton, Suggest one way in which vou

could change the experment 1o investigate ways to reduece friction

A Suggest how you could change the investigation w find out which types of shoes had the
mest frctiom on a surface
Conclusion

Write a conclusion lor the expenment

Non-contact forces

Non-tontact forces are types of forces where the two objects exert a force on each other without beng

in direct contact with each other The elfect of the
pull or a push

E:l.ll"l:‘l.ph"'_-. of non contacl fomes include gravitational [arce magnetic fonee and electrosiane [orde

Scanned by CamScanner
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|

Word help

gravity: a downward force lowands
the centra of the Earth

gravitational force: the force of

aravity

i

: | ]I-- abiect 1% ||||I| I| WATS fhl Lentiee ol

ol b re L el 1§ LT & B Pween 1Iwo
® Inil | N IFE 1

h planet also has lis own gravitational lorce

mal [N

qen WHY DhjoLd fall to the ground i .
:-""Ih I |I il qhnil.llwllJ' force in Girade 7 sumﬂhlng I“lﬂmstlﬂg

=Cumitact o IIIl-."IIr q III._I| - 1
bt 1T hl 1 Tt =ir Isaac Newton was born n 1643 and I
I e 1 i 1% % Vi
aErLs L . WwWaS ':lrrr" LFS 1O 1 it ¥ O Wl
i gt | .P. T |'|I|I|- 1.'|I|'| -\.| - 1Jr||nfjr"_‘n gra 1." HE |

exerted Was inspired to develop ks theory of

2 TR ] Sonal o ."!.||_1|-|1|.r'|“,_._,IT.I,:l I
% e | = the | _Irﬂ‘.'-h.' ﬁfT'rT '-"-E!U"lﬂﬂ il[.r.':'i-E"'i I.EI;' from 1-
ma vE an o TR | AFOETF IS {

PRGOS ¢ | : Ireas
farce will be Th cluser the 'l|'|--|=. are 1 !

gl [ie
1 _rer (he gravitational lorce wall bs -
" ¢ prenl e

1« hall and let it go i lalls directly

the obiect and Earth are nit in

- ¢ & lorce that antracts them fowards othet
 Even vou attract other objects. However

A have a sm Il maxs . Lhi Oree 15 ot SLn ng

1.| ne fEAl 10 ONeC Ans ther 1he reason wlvy 1hey
& n

vt 10 i syl oih 4 Becalss L 1"".1"

~tanional force 15 greater than th pulling lorce Figaure 16 121 Gravidational fore pulls oftjecns

towards the comire of fhae Barth and r.-]l" o aljects

topether

sl gravitational lor b rween the |'||_H!|_I s 1N
that orbit the Sun A g1 ivitational lorce exiss

iheé Earth and the Moon and between the

| the Sun Planets in the Solar System are held

r oirhiis b -||. TFTy ‘|_.,|..-u_||l||;-.| ol I'|4| a2un

Fleure 16 13 Plancts in the Solar Sysem are held

in ihelr orbats by gr pwilod fernad forces

orbit: path around saomeathing

138
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Woight

.:""I.l' ‘tl‘_‘hil'l AT i tl“' | ks |||_ _|l.|.1__||:.||||.| l||_|||l~.l.'..|! |||- I' |||]| |'I|'||| I 1.r cl 1

JELNT [

W |.'|?|'| & ihe mewton |The ressurig instrdmeint Tor Hnding Llie welght ol an |||'l||-.1 I @ Pring
4

halanes loree meier You will leamm imore absauil 1h batier i this b jHiA

Mass refers (o the amoonnt of matter 10 an obect and s measured In killagrams The me Asuring

misiromenl lor linding the mass of an obiect 5 8 halance scale. The greater {he mass of 1he ir|r Ltk
o | |
Ly

greaicr ils wiy ghit will b An obieci that has 5 maes of 1 ke will have a weigh ol "|'|'r""-|lTIJh_h. 16w

Word help

weight: a force between an object and the Earth
newton: the 5| unil for weight
mass: e amount of mattar in an object

heaiaa.

e ———
ey

in Lhe next acuvily you will show that the force of gravity is the same no matter what the muass of an

nhect

Activity 16.6 Investigation
= —

Imvestigate gravitational force ™ Worl with a parincr
Do an experument Lo (nvestigate gravitational force

You will aced

o halls ol varanp mess

——

Method
‘ Foliow the instructions
1. Hold rwo balls of dilferent mass ar the same height above the ground
4 Let themn go ot exacily the ame ume
3. Observe the balls hiting the ground

Figure 16 14 Whea dropplag olsjects of different mass, they ivach the ground at the same fima
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Lkl have SOEND that the balls kit the ground al the sarme time. This oceurs b ause Lhe
e . -
cheratio® due o the lorce of gravity is the same no matter what the mass of an objeict You
" L celeralion inForm 3
+ 7 1
o — =
p—

. torce Something interesting

{lﬂl’ft %3 i nlact Il oe thal =
““h'l-“'
{ herapen b magnecnc abjects Tou

.J . I= r.[:|1'|_|'|:1_'||- T i:i|-|lr|'urJ-Z||-
s MIK Sy ;.

The magnelic force has been known to

mankind for over 2 000 years and was first
harnessed by the Han Dynasty of China In
ancienl compasses known as ‘lodestones’

= = s—
o be amy shape but they all have the same =1 3
ety 2 D A
i, 1.'I|':-1-| : ol magnenc mat rials are Lron \
ry 3 o e .
r i e N\
F J ICHIE .
n,
" 1
wor around a2 magnol whert the magnetic j .!
» cam be deiected 3 called a magnetic field Il a { }
et ohpect 18 placed in a magnels magnetic ficld g
i o ),
smenience a magnenic lorce and be attricted (o /
[ | F| TTI'. miaenel I"li_j (Ml I1‘|'I|:'L | lJl"I il tl_"-l 1% J.
¢ far the magnetic lorce 1o be exeried i ", e
Figuie 16 15 The magnetlc field
rnets have two poles, a nc rh pole (M) and greund a bar magnet
i =1jh ['. I; Al 'q-“ i1 T ill'”h j'”-'ll:' Or Wi rﬂpulsm“

wuth poles are brought close 10gether they
rlF{ —= hl rl'ir 1.’"\ L ; i”‘-hln;l. II it ‘Inll II‘E *_ﬁ ﬁ
agnets move apart Like poles repel each other

Figure 16 16 Two lke poles repel cuch other

=
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atiraclion

When a north pole ind a =ouih pole ane brought close together ’
they attract cach other This is a LuHﬂn:,J irce and the magnels ﬂ

= atlract

move closer together Opposite pol
Figure 1617 Twi oppasite poley

altraci each other

Activity 16.7 Experiment

Investigating magnctic force
Do an experiment to investigale Magnenc force

Work in a group

You will need:

=  wo bar magnets

= jron filings

» metal objects such as won
nails, brass belt buckles
aluminium foil, chrome objects

nickel coins

" n,,;pn.n].;[,j]_\ L.l,;u,_h s p]d*_.-l!L |"l,l|'l1' I wood and L{IJ“

» sheet of paper
* jron filings

Method

Follow the instrucucns
| Determine which metals and non-metals are attracted by the bar magnet Copy and

complete a table such as the one below

Magnelic matenals Non-magnetic materials

N - - e 5 -
i

Fake one of the non-magnetic materials and place it berween the bar magnet and one of
the magnetic materials (See Figure 16 18,) Observe whether or not the magnet still auracis

the magnetic object

s

Figure 16 18 Place a non -magnetic object between a magnet and a magnetic object

3. Take a sheet of paper and hold the bar magnet dircctly below the paper Sprinkle iron
litings Hghtly on the paper. Observe how the iron filings arrange themselves in a pattern
around the two poles of the magnet. This pattern shows the shape and strength of the
magnet’s magneuc field. The magnetic field is the strongest near the magnets poles
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Ll e IW gocts with thew nonh poles bacing each oiher Feel the direcilen ol the

| i { i i1 an aliracting or a hing lores
| i w(th the wuilh pole of one magnes Lac ing the nonh I":'1r of the
|}
| A ol | 1l [ipenilin of the [amce Iviveen ithem 18 bt 1rr|-q-||,|||-|_...,r an atiractng
|
| i : ! Iv undir the paper with iren filings on i1 and Fepeat dieps 4
] 1 s lormed when
I 1
| — fib=nofh or south=south i lace each othey
. 15 1T il § jies 11 1 b= ".'II:I-||||'r;..'||||-.|‘|r
._-ﬂh":"'"
- (i
i e g T [ L W NEnN 8 D= Magnciy "'|.:|_|1 [ ]|l|. r,j i";ll-lflln-.\j ”U:C't'd" _h..hl I
Jé
ghirn g and reps 5|=-._| MCE -irl:l.ll,.'l.-;.l_w-
i
n
Queshioes
i
W hich m -.!||| CIE MAag i !
~ & non magnetic ohject stop the ellect of 2 magnetic Deld? Does this show tha
nerm i 3 contact foece or nom=contacl force!
i there @ difference in the magnelic lield pattern as shown by the iron lilings when rwo
Lke podes Lace each o ther and when two dillerent pales lace each other?
Vhere s the magneiic lield ol a magnet the strongest !
e =

cceleration; an obect's capacity 1o gain speed

=agretic lorce: the force axered on a magnetic objecl

saqratic field; the area around o magnel whnereé a magnelic force s exered
'Imt F‘.-":I-I-' AT

Eectrastatic force

Ii""”ﬂ'ﬂll]l:' baree iv & nan-coniact Tofrce 1hat eXIss betwven (Wo :’!TEITLL':I'-I\' 'th-‘f#d F“H'l- les
me two ivpes of charge: a negative charge indicated by 8 minus sign = andd a positlve
s plus sign (+) The electrostatic fosce can be clther 4 push force o a pull force,
- vhether the clhiarges are the same of opposile Twe objects that have the same change
oth potitive or both negative push e sch other apan or repel e h other Two nhjects with

h——_ e ————— ey
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different charges. one positive and one Samething Interesting

RCRAliNe. W 1 |-u|| cach other b |'_1|1Ill

This push or pull eceurs as 2 fesuli ol Lightning occurs Rl punhl—l'&s
electrostatic forces betwren the charges. The in the air bump into each other and
NFICRE G W WAPERY WU Eat B SORILEEY WL becomea alectncally charged F'r:arlruﬂ'!r'
SESSUSRARE NN oW DUA DY JUS A0 HESA charged particles move to the top of 5
ik cloud and negatively charged particles

N move downwards. Since opposile
el _— " b == chmges attract, lha regatrme Chﬂrgﬂ?.
] try lo connecl with tha positive chargag
thw charpo - :a.\ and a burs! ol elecincity occurs, which is
g N ‘ \. T saen as lightning

e ]
i "'I-'I.-T_."l"!'l
S
ANt i -

I e ] ¢ I d ' "'.I Eif i h-;'Ti" Y _,Il|._i _Ill'r i f._.“{. i rrr—'.l

chargies

Objects are usually clectncally neutral They have no charge. Sometimes objects can hecome
clectrically charped when they rub agamsl each other In Grade 6 you leamnit about the SIPUC ture of
an atom. An atom s made up of 2 central nucleus that consists of nevtrons (aeutral) and profons
posmnvely charged) Surmmounding the positively charged nucleus are electrons (negatively 'I'I'L.'IT],udI
Fherelore all objects contain positive charges {protons) and negative charges (electrons) |f the abjert
ontains egual numbers of pesinive and negauve charges, it Is neotral 17 the object loses electrons i
then contains more positive charges than negative o harges and is positively charged. If the object gains
clectrons il then conlains more negative charges than positive charpes and is negatively charged

When objects rub against each other electrons (negative charge) can move from the one object 1o the
other As a resull, ther charge changes and they will push or pull cach other because of electrostane
fouces. Dok dhieet batomes mae positively charged and one object becomes more negatively charped

For example, il you rub a balloon with a woal cloth. ithe balloon gives some charges 1o the woal
cloth The balloon and cloth will have dillereni ¢ hjr;_,:c\ When they are held niear sach ather thi
will attract each other I two balloons that have both been rubbed with the wool cloth are held next
to cach other, they will move apart or repel each other This h‘lpi"-'ﬂ': because both balloons have the
same ¢ harge

electrostatic force: a lorce that occurs between charged particles
charged: an elsctrical property of matter; either positive or negative
neutral: having no charge

— — — ey — ——
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e W ‘ll 1] I
(L lo t 1a L_I|,l.|_.|1
&{.‘1nﬁ

S nvestgate electrostatic force

mflated ballsons
plastic bags

A1

T 0 doth available = pieces of paper

ol

e TRMTELLR
WP r“l r W
b . Ik
b o | &

'.:I"- ||| '-'kll'-'ll L lii[h

to small pieces

g N

\er near the pieces ol paper Observe what happens

gy
=

being the PErspex stip near the pleces ol paper Observe what happens

5 -',..FL-'- meX P 1o a prece il SIANE SO that ii.:lrlg-u horzontally T | Igure

pub it with the wox | cloth o make sure that it is charged
& shaetic ruler with the wool « loth and bring the ruler near the Perspex strip
= Ex | .

perve Wit NIppens
. the slass rod wth the wool cloth and bring it near the hanging Perspex strip. Observe
= =

I
i l"_.'.rh:l."'

perspas sirip

sinng

W

plashc ruler

Figure 16 20 Unlike charges altract

Memations and conclusion
at L.J[‘Ij‘-'r?-'_:_ll 1o the Pleces of paper whtn ||I|¢;15' WETE held next to
he phastic ruler?
be Ferype.x stnp!

Wit happened (o the plastic ruler and Perspex stnp when they were held close ta each

¥ . i
appened 1o the glass rod when it was held next (o the Perspex stnp
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I Quesiinns
Answer the guestions

I When the plastic ruler was rubbed with the wool ¢loth, did its charge change? [ -q'lhm Your

ansact
The i h‘|_,-|_|1_|'|,l 'L'L-t-.“.. ruiler and P [ X -I'I||I i ked up ik PICLCS ol ['TF' I W !Il n Yo hr"ull".,h|

<

them close to the paper
al Is electromtatic force dependent on the distance thal one charged object s from another

charged object?
b} Since both the Perspex sinp and the plasii ruler were able 1o pick up the bits of paper
what was the onginal charge on the paper?

3 Draw oo diagrams similar 1o Figure 16 20 1o show
al YWhai Fup}‘u_‘n-.. berween Lhe perll._ ruler and the i o< ol paper alter the ruler has been

I rubbed with the wool cloth and s held nexi 1o the papcr
b) What happens to the Perspex stnp and the glass rod aher they have been rubbed with

the wisal cloth and are hield next 1o each other

Lo —

Answer the questions
1. Non-contact forces are lorces that exen an elfect on objects without touching them

a) Mame three non-contact lorees
k) Describe how each non-contact force can be observed

Magnetc objects exert a magnetic force

a) Give three examples ol materials thoi are magnetic

b Explamn what thptlh il you position Lhe south poles ol iwo magnets next 1o each other
3. Flectrostatic lorces are forces that are exerted between charged objects

a) Desenbe what happens when two objects with different charges are placed next 1o each

ather
b} Look ar Figure 16 21 Using scientilic terms, explain how the paper became stuck 1o the

plastic comb

Figure 16 2]
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sment of force

jrowe al Q1 antity {hat can h mieasured You lr_.'hr'llf .11'11'.1" |h1. carlier in Tn[‘n- T Force
et ‘j'l o the 51 unii for weight
: i, GRASC 1A= : e
--\.- ] W p 1I! 1I-|r-__ o 15 I|-\-. NEW 110100 I hL a2\ III.]""\.'II 15 h"l Thl_ I:" Il1'1ll [I-'II r“l'_{' l:, i L.lr”.'n rLI 1-1 “n”

it

for measuring force Word help
H"ﬂ: measured using a force meter A lorce
] i LJ-_L!{ L"{ 2 .!.r”:q;_ aith a hook ..!.TL!L.'F'ILIL' L 1t Thl. 'ﬂ'rEE m.t'n an 1“5““”75111 UﬂrEﬂ fﬂ‘l’
el l'l"- i .IF'F"Iln_J the longer the spring stretches feasinng weignt
gt B fing The scale of a force meter is in spring balance: an instrument used
for measuring mass, which can then
e be converted to weight ;

R — T s ——

ter the rea
:__J Y ;'_":TJ

hlh-m:f A Ty -|| [orce meter |1 measures
s 3pr1,_r1u=.|rr'l1hm when an object 1s hung [rom it This is the object's mass. The scale on a
g llance measures the mass in grams or kilograms The mass re ading on a spring balance can
*.;.:ar-m:d L0 '-'-:'It_'l':l by :1Ill|l1|ll‘| ing the mass by the force of gravity (about 10 N per kg] Weight s

semaned 0 NEWLONS
e 16,22 shows a [orce meler and a spring balance
| S —

Q

Figure 16.22a) Force metee and b) a spring halance

Iectivity 16.10 Experiment ——

Measuring forces using a force meter Work in a group

E]'Fifl EIFII.'I'lmfrII Lo measure [orce using a lorce meler

You will need

aloree meter *  Sirng

r“t “\]ﬂ Mmasees I
Meihod

llow || st

LS

|
lang the loree meter verticalls
Tie # mass 1y 1he [

WCE meter 1

— A
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b Measure 1he lorey
+ Add the ses and mass 1o the fonee muler
3 Measure the e

t‘l . = ¥ i -
Repeat si = 43 for the 3rd 4ith and ih mass

Observations and resulls

Re :
1 ecord your resulis in o table like the one beliovw

Force reading (N)

Conclusion

Write a conclusion for this ex penment to descnibe how dilferent masses on the lorce meter
exented dilferent forces

Questions

L Explun the relavonship between mass, weight and force

2 Predict the result if you placed an B00 g mass on the lorce meter

3. Think back to Topic 15 when you discussed accurate measurements. Describe two

things you
could do in this experiment to improve the accuracy of your measurements

When a force acts on an object, it can change its position, shape, speed or direction in which the
object moves

* Forces are pushes or pulls. and when they are exerted between objects they work in pairs in the
opposite direction

* TForce is measured using o force meter

* A contact force 15 a force exerted between two objects that are touching each other. Examples

are mechanical lorce and [riction

o A mechanical force is exerted directly on an object

o Frction occurs when two objects move against each other in opposite directions

Non-contant forces include gravitational, magnetic and electrostatic force

o Gravitational force is the force exerted towards the centre of the Earth on any object that b
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' — —— . |
/"—:-,-.,_'1" = A -;-ll- SLCAL uantiny ool fimy l'l|f| L i nhO WS ”". “r-‘\'“_"'llf'lli [iaps r beiween Lhe
o i

. 3 | an vk ||.._| s mi -.u.lrl_-LE M mewitons (i) H.hr“-_p. MAsS 1% ﬂ“ i ,,_[ muller in I

-l |8 TREALUT d in Kllograms (k)
wi L

J k!h—ﬁ vt |I e 18 XD I'!II.! h'l. TWEEn TwWa m l._11‘|[4 i11s |1|-||gl||, .”]IJ il ean r..: lllill"ﬂ.'rll‘ln‘ a
{yiehid yround the objecis

sagnets have a norih and south pole. Like poles repel

g MM

|
» ather, whercas unlike poles anrmct each other
e 1L -
L rrppadit. 10PCE CXI4S between o h-'”-'..""I pariicles '|1Il|Ful‘1 with the same kh]ﬂil" Boih
£l
] v
: both nogative ! will tepel ench other, while objects with dilferent charpes will 1

ALY
par
w1 B
|.-l|..||.:l"||‘"| r

o -

L quesons
saily the following as contact farces or non-contact lorces Use a 1able [or your answers
|||| | 1.
Ol
J A motorhike's rubber 1yres on a road
'l' - [Tl |.|| "‘|.'I1I.'r allrat Ilrlﬂ I"JLh' ‘”I}h‘r
- - 1 bl B .

i cup falling 10 the floor
= of war
di Teg 01 W3 e I5]
| plastic ruler and paper aturacting each other !

Chaose Lhe COTTCCE ansect
i) THofCEs Can be

¢ pashcs only

i pulls onhy

i pushes or pulls

b1 What 15 the derived 51 unit and symbol lor lorce?
L The newion, n

il The ncwion, IS

il The neutron, N

What is the weight of a 30 kg box on the Farth?

i :||.'1
. MN
gL WN

4} Which of the following are magnetic poles?
i MNonh and south
1. East and wesi
it Red and blue
¢) What do two unlike elecirical charges do when they are 111'nn;|.'-_|1.1
L They atiract
4. They repel

close together?

|5 %2 =10]
i They make an eleciric charge
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Activities
*  Demonslrating the effects of -
15 energy:

I} pescr® 1 burning fuels, bouricing a ball, making

objecls move, compressing a spring
g#ferent forms of energy * Running up stairs, lighting a torch,
N clapping hands, raising a brick
s of potential energy * Carrying out experiments 1o show
! | potential energy
, gnergy CONVersions = nghﬂﬁg a torch
et Using a dynamo to fight a bulb
Using a catapult and solar panel
energy chains | .
oty ey converlors »  Discussing various energy conversions

- diflerent aspects of energy in earlier grades. In Grade 3, you lound out that dilferent
nerey In Grade 4, you exu nded your knowledge by desenibing dillerent lorms ol

woht sound, kinete (movement) and potential energy In Grade 6, you discovered

= Y,
k!

i ks i |
= s
i &

e could be made in different ways, for example by wind, water and the Sun

g will consider energy in more d-_‘p!ll You will do some pr.ILlIiiﬂl aclivities 1o show the

e 36 well as how energy can be ¢ hanged [rom one form o another

tects and forms of energy

1w deline w ||_-||' ENErgy 15 but it ls cdsy (O =CE W hat i 4_I1'It"~ -1l-|l|‘.ll1-'l.lg|:‘l WwWe cannol see l.'F'I-tTE'ln-.
bheerve the effects of enerey in the world around us You learnt about different forms of enengy

£ e I movemenl cnergy r'l"[l-.['-“-'ll |li_?h|"i[I IE'I.L.II_ eleg irh‘.‘l| ﬂ”d ‘:l-"“nf-i CNCIEY

e effects of energy

of energy are the things we see as a msult of energy For example, a car is a system that consists
il irts that use energy The pans ol the car move and the whole car moves because of fuel The
ZE 05 ot and the lights can be switched on. These are all examples of the eflects ol encrgy

el and hear the ellects of encrgy

__'-_._I|IE.,|| -
; FENCTRY WL an SLe

. RType ol energy we can feel
| 15 4 14 . i
I,' LR RN ey Wi Cin ||"||-':

il - B YPE OF & ni TRV WiE CHIN SEE W hien L‘I1]‘|L"L|_'\- move

L e
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Forms of energy

Enerey s the ability 1o do work There ax diflferent Torms of energy

Kinetic energy

Kinetic energy i the cncrgy that an object
'\rl moving -'-I*,-.'1 ix :11“ kincihg energy Kinelic encig

has when 1 1s moving
V15 also l.J-“LIJ

a hall

movement energy For example. when you kick or bouncs
11 has kinclic enengy

vou e encroy to move the hall. The moving b

(f

A car uses fuel so that it can move and it has kinetic energ)
Figure 17 1 The moving e byfy
has kinetle enengy

Potential energy

Potential encrgy is stored energy that can be
released Lo do work. There are different Lypes
of potential energy These are gravitational
potcntial energy, ¢ |asnic i"l--lr."lll.l| energy and

chemical potential energy

Gravirational pofeniial energ)

When vou hold a ball above the surlace
of the Eanth, it has gravitauonal potential
encrey I you let the ball go, it 1s pulled
towards the Earth by the lorce ol gravity
You learnt about graviry in Topic 16 Force

The higher yau lift the ball the mor

gravitational patential energy it hias
Figure 17 2 A ball held above the Earth has

:,r_rq;n.||'...|’||Ir||I|I p.rrrnilnl’ CICrEy

Elastic potential energy
An object that 15 elasuc is something

that returns to its orignal form alter

it has been stretched or squeezed out
of shape. Potential energy is stor din
an elastic object when it is squeezed

it squashed. The more an nbject is

streiched or squeezed, the greater 1s

clastic potential energ) Figure 17.3 A stretched catipult has elastic
i-.u;nrurh'mr;ﬂl
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i 1+
_gr s | have chemical poenuial viere i
L g i i W nhon if ligh ) Wi fuels are burni rhf"- release \

¥ . _k , . I. v lght torches has chemical putential enengy Fond |

il eneriy. Thie energy In food 18 released initde our badiet s thiat cells can do
| gy !.-"I- b Isulrlion .
|
¥
,a‘f-"‘ﬂ o we The main source of natural light energy Is the Sun. Light energy is
¢ 1o make loed by photosynthesis All organisms on Earth depend on o
er B 1

st We can make artificial light using candles, paralfin lamps and elecuic
i1 T

~iactinn of connecled pans thal work together ' Temperalure 5 maasured
TFf._q:wu-:;p_,- snergy 1hal causes movemen in * Celslus, Heat energy 18
jﬂ_ = nature: not made by RumMans . measured in joules (J)

yificiak: made by humans -~ —

e —

A energy
i [ (ot posses fromea bt "b'i"' | 1 .:II,I'l'llll one The gchL:r
. . . Thetance (8. the higher 105 Le mperature Hew ERETEY l=
| For example, W hen we Louch an ahject we can leel U ALis
b marn soitees af lieal energy are (e Sun and |ulrr'||.|'|g1'lh':|.'~
Figure 17.5 The Sun is the main source of light arul heat energy on Earth

e —

&
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Electrical energy

I carli

Crmies. vou found ol abweiot elecirkeity Yo
il he Mow of elecirte current and faide eleet v
ircuits. Tlecis | ey s made when elcetron
igh conductors A comdid por i a myatcrial
li e through which €lec i 'I"'I"l'.;-
LWl Elixirical eneney s a uselil Torm of eIy
1 hanged in1

O many olher lorm Y '\-l.III

changes Irnom une lorm o

| (] T Y
i RN KPR,

Sound energy
= Viind e

By & energy that is produced when an object or subsiance vibrales

—ind energy moves thirpugh matenals like air as sound waves The louder 1he A
snind s, the greater the vibrarion We can detect sound waves using our ears ]
Musical instrumenits maki

aund waves wh

wen par ol them, or the air inside
them . vibran

{hﬂ

Fugure | Sl insfrumeniy wich as b

mibira make wiind e
Word help

conductor: a materal thatl transmits electricity

vibrate: 1o quickly move backwards and forwards
sound waves: the way sound travels

T e ——

in the nexi ICLIVILY VOur 1esd ||.-r -\I” o

you the ellects of dilfereni |'|T-'L'1-H| EMETEY

Activity 17.1 Demonstration

—=
Demonstrating the ellects of energy Work as a class

Your teacher will demonstrate the effects of energy

You will necd:

| * acandle = apicce ol magnesium nbbon
* ahall * i candle
* aspnng .

matches o a lighter
a catapul
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w!h{"ll asroctions
i | |I- - will show vou the different ellects ol energy using the apparatus above. |
o !
Ltlons and discussion
i _fully and e ord vour observations in a table like the one below

A

i the QUESLIONS
There are vanous forms of ENETEy
.1 Write one sentence to explain what energy is
v) Name six different forms of energy
Hest energy and temperature are different
s) Explain how they are diflerent
b What measurement unit 15 used for
). temperature?

it heat energy?

-

ienmal energy 15 stored energy
2] Name three 1y pes ol |'|-u1|'n11.1| CNergy
bl Give an example of each type ol potential energy

I
.-I

ﬂ.
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Sources of energy

ol enevgy van supply the endngy th WY i

rl' e W F ¥ - il i il
{ Rk reert e ST fivom il &IPCE 100 @ Enore 11'-"“"1'}?'“! hi‘

e it e the energy from the Sun o make electrigip py

{ WA i L y . L i fiv e L o me s Levom (e Sann ”"""I'-"'xlﬂtlt\ 1'“' h“
1 ! L L L . 'ﬂ

n groups of ENENEY SIS renewahle energy sources and noy.

mlbk- |
e ke sotinee 4och g8 wind energy ll"‘”'mj""Tfpllud H
g f’l’hll

Adiiies 1of 4 LiH ¢ LLITee \ o r:m_-q_,“f.“!
iy

B o abe B0y s FENE. 1 T
bt cimmot be replaced o s beem werd up. Fot s wample. once all the coal has hrn.:::.‘
more scailahle o make enery h

- A = @n%

Renewable energy sources

=~ el Je s dn A4 Wang

Ernowahic omrmDy =L

pwer solar power and biofuels Firewood collection in Zim

»  Hydropawer — Hydroposer k gl called lowns |3 a problem. Th“ "an
bndroelectricity. Waier Dows from 2 ilam like Karibs olecincity shorlages Iﬁurt."
Dam mie tarhloes thar change the kinetic energ and o many pecple Collag) ﬁm“
by cutting down Urees. Thig g
delorestabon and Wﬂﬂm.:-‘

around lowns

J
| 18 waleEd Lk £ TENl s

s Wind power = kinetic endrgy fnm sind

TWTLY { pis paem |l g Plades | he nelie en 'Y

e | I Ut e .‘.L].\_.I"\- it |.\,|||'J LiFta i i i

Figsrr 178 Wind furkonei wir w nd rnargy 1o mabs eleiin

*  Solar power - Light encrgy from the Sun s 1r apped by
i P pancis and caonverted inio electreiis

*  Boluds - Crop planis like maize and sugar cane ar
fermented 10 lorm 4l ihol such av ¢ 1thanaol

Ethanol can be used 2 a Iuel In some cam W 1%
.|i'l||||j ol el |h_|| 15 i ‘l'\--l Fu many Ill'II' i |1|!,;| L rds Elgure | u"k..'.ll lllun'lillll.q'ul . Ty |'I1ﬂ'i'| FFI.'-
e Sum b make eleytieln
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- Kb II- l|'|| 1 T Ll I!l L. M i I."' d.lq,'!-i anI s h rr'-ll_“ell !r*fhhurr .h.l ‘hl‘

nle Energy SOUrces

[ ] |
| Tl s ETTE S

ool and naruresl gas They were Tormed by desd plants and
| mibllivns of vears ago YWhin these organisma died, they were baried oader

| sk ral g 1Um '1" W FEIRal e o ||"H'l.| |l'||!|1.1l'.j! ‘Url-.. l.l'.lll I";ll. l|l.| 1_.]_'”.1"_'
s 0 ake glecingin

1

jucls
'\-'.‘-I
1

nergy comes [rom splitung the nucleus in (he atoms of some ilerents
i rilis

ol lieat envergy are released when this happers. This hesi energs can
[or ¢lectitenty peneratlon

e ] CTICTE Y SWLreTs

LA T i F" IS CCTE |I||'I|I
¢ aarmple ol an cnergy source from each group
i itvaniE g r||.! a & -\.||1| InAL |"I Lk ||'|H_

Energy CONVersions

L i that energy comes in dilferent forms. Energy can be changed or converted [rom one
i I hese comersions are called energy translormations. For example when you switch
(he water gets hot Elecirical endengy has been converied 1o heat enemgy. All around os
being hangod Imm one larm 1o GnoilHeT

il #RETEY FCOTIVET ||-I|'-I|'..'||_'.|J|'
ravisnenal poienilal energy of waier in Kanba dam s convened 1o elecingal energy & i1 passes
igh Wi wrbines 10 the Kanba dam wall

rewwable energy sources: energy sources thal are continually replaced

fon-renewable energy sources: enargy sources Lhat ame nol replaced as they are usad up
wrbine: 5 rachne that makes power through a wheel that s tumead

lemented: breaking down of substances by micro-organisms to produce alcohol

cofveried: changed

— e —— =
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ail e sl @ ey N ._1||| Iiel ks It converied 1LY L'Flrlll F"[“‘r’:‘l' J[.d Ihf'.‘tn

seavilaitonal potental encmgy as the rocket burms us luel and accele

i rics o space m
£y
= il b ai1h h“‘

o Wind turbines convert the kinenc energy in the wind (o electrical enerpgy
Energy chains

Ao enerEy chaln e 3 I.JI_..II;.F.H]'I thar shows energy conversions

Example
gravitational potential energy of water behind dam wall —= kinctic encrgy of [alling warer
kinetic energy of turbines — elecineal enerpy

A —Biﬂ'\m-n—!_——'"—_' - W -r——'“l-:_

F Powerhouse

Powerlines

e e s~
|
urbingt To River |

Figure |7 10 Energy s converted al a hydroglecinic power slalion

Activity 17.4 Investigation

2 e ———————

Demonstrating energy translormations  \Work with a partner

Do an i Ei“g,.'l”l"n o dr:!'l‘mmlh‘l[r {'ﬂ'E'l'H\. lf:lnh[“rl'ﬁil”l'lll‘i-

You will need

= abnck * asmall stone

= atorch * qacatapuli

Method

Follow the instructions

Part A

|, Gooulside and hold a brick above the ground, then drop i

2 Deseribe the energy conversion that has taken place
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pl” pond - converston that has taken place

| place a small stone ina catapuli
= ATW i

1
I id -t n
i (= it Into yn CMpLy arca W here there are L Th) |l'-llnr.r'-_ andmals 0 bmldlnp
! i conversion that has taken T'II.IL ¢

e €M Th

10 oW thi lhr'. € ENCTEY conversions ||-|_'|| Yiou 1"‘1""-'-"1'\-{1.1

Something interesting

ertér 16 A system thal CONYErts one form of Engineers make energy conversions
cher 1101 is man made, the energy converter efficient. They make sure very little
oyl les of man-made energy energy IS wasted, For example,
light bulbs, battenes, generators, when you use a drill a lot of energy

o

. . machine, EXam]
1 &4 |I,|-.:!f| i lectnc

,anels A dynamo is a type ol generator g wasted in the form of heat and

-y _”J .“'E”- I
: , fuel such as diesel to make electncity sound
e bS LS = 5
: < of conls or wire and magnets. When it
Tl NS W 2
L sroduces Kinetic energy that s changed into

il will use a dynamo in Acuvily 17 5
o energy conversion systems also exist, For example, the body converts chemical
in food 1o kinetic and heat energy in our bodies Gravitational potential energy in
cried 1o sound and kinetic energy Plants convert light energy from the Sun into

e
OO kAN
1] eNETEY
1l ill 1& COTIN
|l

erey during photosy nthesis

i AL

S

———— e ——

—
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Activity 17.5 Experiment

You will need
s 4 dmamo ¢« 5 bulh

Mcthod

Fellow the instrucnon:

i Viour teacher will connect the bulb 16 the
dvmama, il it = not already connected
Turn the dynamo handle_ [irst slowly and

[d

then laster
3  Observe what happens to the bulb

Figure IT 11 Using a dymamao (o light a bulb
Observation and results

-

Question

Demonsirale an energy converie Work with a partner

Do an o L rir et 1D demonsirate how an end ey

1. Describe what happencd when you turned the dynamo handle
2. How did the speed of the turning dynamo aflect the brighiness of the bulb?

Draw an energy chain 1o show the energy conversion that wok place

onverter such as a dynamo works

Something Interesting

Cyclists sometimes use dynamos on their
bicycles The kinelic energy of the bicycla's
turning wheel is used to light a bulb sa that
the cyclist is visible on the road

Word help

machine: an instrument that consists of different parts that work together to do a certain job
dynamo: a machine that converis kinetic energy into electrical energy

N B e . e T T ————
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|
I .
|
|
< [y s 'I‘H" menl "”‘-"I»l‘l Cunverers r"rﬂ“' Ihf .
\ energy chain that she
| i each of 1he energy converters shaws the
i ¢ '
F
[} .,,.,"I_'!: § 0f CRETEY LMY CTiers :
— -
"
iity 17.7 Assignment
— -—-—_T |
narrh solar panels Work with a partner |
ne research using the library and the internet to find information about solar panels
| o Who lirst designed them?
| L |:-'.' r'L'hjl! !
v orw an energy chain to show how solar panels convert energy
« Permt vour informalion Lo II‘IL‘ form of a F{'I'h'l'.lt'l' I
=
— ﬁ ¥
* Energy 1s the ability 10 do work
+ Weannot see energy but we can see, hear and feel its effects
' There are different forms of energy
i ' Hnelic or movemenlt energy, for I:?L.Jn‘ipll: d moving ball ]
poiential energy is stored energy that can be released, for f‘iﬂlﬂplf gr.w"ahﬂﬁﬂl
potential energy. elastic potential energy and chemical potential energy |
0 Iight energy, for xample energy from the Sun or from an artificial light |
ieal energy s energy that passes from a hot ohject to a cooler one
electris e e a . ' luctors
ectrical energy is made when electrons move through conc ‘
| — P - 1
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o sound energy moves as sound waves and it is produced when an object such P

musical instrument vibrates

Renewable energy sources such as hydropower, wind, solar power and biofuels cap b

replaced or reused

Non-renewable energy sources such as lossil luels and nuclear energy cannot be

replaced once they have been used up

Energy transformations refer to energy changing from one form 1o another and they can

be demonstrated with energy chain diagraims

Machines such as light bulbs, dynamos and batteries are energy converters

|

Topic assessment

Answer the questions

o

[

Copy the seniences and fill in the missing wonds
a) Energy enables an object 1o do

b) Potennal energy is energy that s

¢) Kineuc energy is energy of =

d) When a hall is held above the ground it has _
£) When a catapult is pulled back it has L

[} The main source of light and heat energy on Earth is

How can you detect the ellects of the lollowing ity pes ol energy?

1) Heal energy
b} Kineiic encrgy
c) Sound encrpy
Capy and complete the rable

in an abject

Form of energy

Ll 'I':‘-.Illl:ll O OIECT

EITHI.‘.'hI:;J rubber h.mlr.'l

i Carried by an electric current

a) A generator using fuel 1o make energy

6]

% Draw an energy chain for each of the following energy conversions
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W Ll
{ _systems or machines that change energy from one form 1o another

e TIC TS, ONE Ilr,ll!-ll'hlt!.t' and ane 'ﬂ-ﬂ'ilfi‘ll. |-H
st TRy =
Lo [

g have named

explain how i changes energy from one form

(4]
| Total marks: 30)

N

Scanned by CamsScanner



Topic 18 Magnetism

Learning objectives Activities
« Distinguish magnetic material from non- »  Using magnets lo identify
non-magnetic materials

magnetic matenals. 3
»  |dentify the poles of a magnet. : Suspenﬁmgnbummh
polarity w

« The Earth as a magnet v Using a compass

You have encountered magnelism In your day te-day life, as well as in Junior Se HeE angd Tech "":F
L ']

les 3 and 8, you explored magnets and their propertics. You identiflied magners 15 1 =ny -

2 y Fee ol

!ﬁ'l"l.
JI'EJ .--.--Lpf--u v:l magnciii ||l|'l'- In rl'-]"‘l 16 ["orce, v las |'|II"1J r“”l:"l.lhl,l
L iy
Camy

magnei foree
ce that acts between o magnei and a magneiic object

non-Conla |l fore

You learni that magnets have two poles aalled the north pale and south pole In Grade & Yo

demenstrated the forces of atrraction and repulsion as pull and push lorces between like and unill
, LY

. = lo this Fac. you H.'” COnNs |||J L YVOLUIT |-,rlr1l.|!|_|'_f}:|_' ol mapgneis and i ansider SOME Ways (o
NS [iTes

magnels

Magnetism and magnets

Magnedsm relers to magnetic force caused by the unigue properties of cerain maierials
usually made of metal iron. or another matenal that has lots of wran in it lor example steel Ma

Magnets are
Enel
force 15 a non-confact force that acts ot a distance The magnet does not need o wouch an object for

ou learnit about magnetic force. Magnets con atlract some

a i Lo II-|| cxeried In In-i’lll 16 Forca
..hje. 15, Objects thay are attraceed by magneis are called magnelic L3|1JL'th that are nal i iracted by

magnels are called non-magnetic

Magnets have two poles: a north and a south pole Magnetism is concentrated around the poles (ends)

of a magnet The magnetic force 15 focused at the poles and lessens at the sides

There are dilfereni types of magnets that are named according to their shape or use

Types of magnets

Magnets come in different shapes and sizes depending on the use of the magnet in specilic
device. Types of magnets include bar magnets horseshoe magnets, C-magnets and E-magnels or

eleciromagnets

Bar magnets

Bar magnets consist of a straight bar of magnetic material with one end contining the north pole
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yih pole. The
cik magneig

sl

i ik
he bar magnel
e b -!||._|i,1r| = |

Fral I I T

5 o
Figure 18 1 A bar magnit
g5
gn = hat are bent in a L shape In a horseshoe magnet

¢ in the same direction This resalts in a strong

und both poles A magnetic object will expenence

|
v les instead of only one pole (as with a bar magnet)
1 " i » a .
i j lor HIUNg any I tal object. depending Figure 182 A honievhos
o i hoi hoe magnet. Large horseshoe magnel
a1 A S : ; ;
L eetion and engineering w here large, heavy metal
I
Ti | O ELE
oy 1 FIleEr & nan an There are two kinds LI[
g L | pol ~am @1Lher |'.. on the :41-|L.|L' or oulside 5
Il
| =

ERIC. CADAMNE

Tmagretic

selsm 2 physica

force 1n a motor C-magnels are used

3 T E hie :
ng machines. {ridges, cars, air conditioners, speakers  Figure 18.) C-magnets are
- - used in musors

{
2l property of some matenals that allows them to exert magnelic forces r

of being attracted by a magnet '
apable of being attracted by a magnet 1

s L

| 3|
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de into a magnet when an eleclric curren! passeg

electromagnel 3 matal core that 1s ma

through a coil that surrounds i

temporary: lastng for a short time
p-rrrnannnt conlinuous or remaining unchanged

e

s ——
s .m.l i mel 1l si rap 1..IrnJ'- i lilt

Electromagnels anc us d in kacl
lange. heavy iron and steel obpects

E-magnets
f magnel tn which the

magnet or elecromagnet 15 a ype ©

An |

magnenc lield caused by an clectric current Eleciromagnels

constst of 2 coll of wire w aund around a solt 1ron Core The wire
When an electnic current MNows

ix copnoected 1o 3 power SOURc

throtgh the wire, 1l causes 3 mMagnetic

When the electne corment in the wire
IperTies Electromagnets arc rele rred

ficld that magnetises the
does not Mow the

(Fgatil COIN

magnel loses 11 magnelc pr

fo 45 (emporary magnels g TEY
{ on and ofl. Bar and horseshoe magnets an

Figure 18 4 Cranes uise electromuagneds |

- the magnetism can be
life and 'l-ll-l'n'j" SCrap i fal

switcher
permanent magnets, ey are magnetic all the tm

opper wire around an iron nail The wires are

A simple electromagnet can be made by winding
¢s through the wire, the magnetic field around

annecied to a battery When the electne curreni pass

the nasl causes it 10 become magnet cd

N S

i
eon nadl coil of wina

\ ’""I"'f cleciromagmc Lattary

Figurr 19
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L—

and qon-magnetic materials

|Il\.--1. [ l ""'-. woa ':‘r-“ll-‘\

AaEncUC Properics Ifa

. magnetic Iorce uhu_u 1]

=

-

T them 11 1S 2 magnen
" _' L
~al does not expencnce

e i 1% Brought near a
n .‘. |III L I]

; pon-magnetic material
| eagmctis ind non-magnellg
: i & Magntilsm s a ]‘}1'1 sicnl

i "—J‘I‘-JI"I
ler s are mel ils but not all
- etic Merals that are n aturally
et L
o mckel and cobalt. Any me tal

- nickel and cobalt ts magnetic

cach a5 plastic glass and centain

minium are nol magnenc

Data (information) is mostly stored on

magnetic slorage devices. Soma axamples

of magnetic storage devices are hard disk
drives In a computer and the magnetic sirips
on the backs of bank cards Magnetic storage
devices use a medium coated with a material
that can be magnetised. Different patterns of
magnetisation in the magnetisable material
store the data. The information Is accessed

using read/write heads

The magnetic field around these magnetic
storage devices is very weak and you will
not be able to detect it with another magnet,

However, if you bning a strong magnet

Close 10 a magnetic storage device you will
demagnetise the device and lose all the data

Scanned by CamScanner
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stored on it
nol X nénce a lorce im a
— S e i
gl SpOCH paper clip
paper cup
' wy \
? I|IL. | j
/ \ ¥ iron nall
- oy
’ |
; v, == B
chel knife e pencil
wine glass
10 Lagmples of magneli and ni=-magneti makerial




Activity 18.1 Assignment

Design an experiment to test il objects are magnetic or non-magnetic Waork in 5 o
Design an experiment (o devermm \ various ohjects are magnetlc or non-magnetic mater|g

Figure 187 Equipment needed 1o design the oxperiment

L. Waork out how 10 test whether objects are magnetic or non-magnenc You will need the r
equipment shown in Figure 187 Mscuss what you will do and then conduct the experimen
2 Wrie down

* a st ol the equipment vou used
o the method that you used
s your results in a table

* aconclusion

Poles and fields of a magnet

You have learnt that a magnet has a north pole and o south pole When two magnets are placed close
1o cach other, there are pulling or pushing forces between them: The unlike poles (north and south)
attract (pull) and the hike poles (north and nonth or south and south) repel (push) each other You did
an expenment in Topic 16 Foree o show the atraction and repalsion of the poles of a magnet.

surtounding every magnet 15 an area in which a magnetic object would cxpenence a lorce. This is
called the magnetic field. The magnetic field is the region around a magnet where the magnetic lore
can be detected You cannot see thie magnctic ficld around a magnet, but you can make (1 visihle by
using iron filings. When you place a sheet ol paper over a magnet and sprinkle a thin layer of iron

R

Scanned by CamScanner



« thi kran filings lorm a paiiern Tk

o -I'l 1T & Lrll" fIFlnb‘{b uﬂ! I”H- .:J!I ‘_!11”.{ Ir'l' m’“‘"l
: il | the magnetic lield lnes in an e iperiment in Topie 16 Force
y
Ie
j -
¢ The tragretic field lines of a) a bar magnet and b g karveshoe mapnet
field lines show the direction and strengih ol the magneiic Neld around a magner. Outskde
ke dircction of the magnetle lield lines s always from the nonth pole 1o the south pole
WPt the direction of the magnenie field lines is always from the south pole to the norh
© o eene lonce is the strongest at the poles (ends) of a bar magner where the licld lines are
o "'"“I"l
5 magnetic field: the area around a
F . magnet whers a magnelic force is
axertad
- _ — magnelic field lines: Invisible lines
i e : : . where a magnetic force sxisis
&

¢ |83 Thi magnitic [leld [Iney of @ bar mogmed

Aclivity 18,2 Assignment

Octermining polarity of a bar magnet Work in groups

[l gn expenimenl o determing the polanty ol a bar magnet

Vou will meed

- sl

¢ one bar magnel mark d with lm-nh ind south rmlll..'- . a metor Hml
o Lo %

' one bar magnel with the r-.-h % LA d over . 3 O

¥ pwce ol sSimmg
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I 1
¥

Part A Determinming ihe IHI.JP“'. il a har magnal by

Method

' 'F".I'I.l ithe ISl e iions

sIng JHI"'”H T ™ ||.:I1rr

Take oni har magnel and tape il OVer so that (b r"‘lt' s are nol visible Mark the ende A

lie one end of the string to the bar magnel with
<ITing 16 a reton stand so that the magnet hangs

|h1 Fh-lll_ wy r,”-\,,-d OveT I|l" rr'll' rl-‘htt H‘h-d |

freely

Leave the poles ol the second magnel visihle
“r-”-.l’_. One |""'|'-' al the sec sivid m agniet |ome 113 ithe hanging magnel Obierve whai Iu‘PPt'n

Turn the second magnet so that the poles face the opposite way Held it close 1o the %

magnet Observe what happens
Record which ends you think are the north anil the south poles

Figure 18 10 Holding two bar magnes ¢lose 1o cach other to determine polanty

Part B: Determining the polanty ol a bar magnet by using a compass

I Place the magnet with the poles covered and marked A and B on a Nat surface
2. Place the compass alongside the bar magnet. Ohserve the compass reading

3. Record which ends you think are the north and the south poles

4 Uncover the poles of the magnet. Decide if you determined the poles cormectly
Figure 1811 Holding a compass ¢lose 1o a bar magnet to determine polarity
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and results

! ||.ﬂ.h'""
L ahe what you bserved when the marked bar m Anet was broughi close 1o 1he hanging
aa@ el
I ;hat you ohserved about the direction thy compass showed
il
we which pole 1s which lor the magnet with the covered poles
el : :
determin the cormedt i\"["‘““ lor the covered magnel?
'tﬂ-‘"!".“
L ~elusion lor the experiment
jLLl i
@r:d o what causes the magnets 1o behave in dilferent ways
, 3 by yOU KTIOW there 1s a lorce present even though it cannot be seen?
"

garth as 3 magnet

.k has a molten core consisting ol iron and mickel

in the 1600s, an English scientist
named Willilam Gilbert suggested
that the Earth was a magnet. He
also suggested that the Earth had

sves the Earth 11s magnetic properties and

Taill 1L

‘he Earth into a glant bar magnet

-

; '
ke 3 Mg

Pede a1 (i
--.'rll!_lt-

JireCTIy

=senetic porth pol

at

The Farths magnell

Einks m

the Earth has opposite poles the North

10 of the globe, and the South Pole at the
.-'i be It 15 surrounded by a magnetic lield

- of the Earth’s magneuc field lines 15 from the

¢ to the magnetic south pole

magnelic poles Today this is a
generally accepted fact

Something interesting

——

i —————————

sonetic south pole is where the geographi Naorth Pole 1s

poles and geographic poles are opposiles The

= the Earth’s magnetic south pole 15 where get

ygraphic North Pole

s s explained in more d

Je—

etatl in the lollowaing section

e

Figure 18 12 The magnetic fickd of the Earth
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A compass

A comypass bs an instrument thar we use 1o Hind out where we are on Farth. It can ilso ill‘lru
the direction in which we want to go. A compass needle s a smuall, thin bar magney that cap M
freely One side of the needle can be red or it can be an arrow The needle SWINEs around hn,.‘r
with the Farths magnetic field lines. There are also marks on a COMmpass -.!u.-.\m}“- tlie .Il'”“"-l‘f'f‘r-.:-:
" ]

gast south. north and west When the necdle stops moviog, the red Part or arrow zlw VS px M

..I"I-_ “""L.
Eanth’s geographuc Nonh Pole T

| 5 . :
Leok ar Figure 18 12 1t shows that the red pant of the bar magnet actually Points 1o the § anhs

-, ) " int or armow al 4 compass needle 15 s norh inle |1,.,1 T
magnetic south pole The red paint ¢ ¥ |' . ) I' IP "USE Opposyy,
pn"h:' attra<t, it would ahgn in the dircction of the Earths magnelic south pole. The Earths Magnes:

sowth ;\ulr = actually s geographic Nonh Pole
.]|.'1_-I"|ll'_r[ ' _wele'n glp] Ce0vfe

dxis

7Ly —— Magnet,

=¥ ﬁ‘;'ﬂ

FRgraniec south pok

Figur 1813 A compass Figure 18 14 A compass poinis (o the magnriic south pole of the Eank

Activity 18.3 Experiment

Using a compass Work in pairs
Do an expeniment 1o find out how 2 compass works

You will need:

- d l_'ﬂmrlilﬁ"l

Method

Follow the instructions

I Go outside into an open area Hold the compass flai on your hand Note how the needle
points to the N of the compass points

Use your compass 1o face east, then west, then south

Draw a map 1o show what you saw when you faced the different directions
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5o and results

JM’H" needle | hange posilion as you moy ed?
T e QO
i.'ai‘“‘“m. _an for the expenment
¢ VMRS
- T
e 1d you hold the compass flat?
iy L
L » nole of the compass necdle is aciually poinung o north? E"lplﬂll‘l yOur answer
whch |
=
w4ty 184 Research assignment
e

cilsm on Larth Work in groups
pcarch DAET

the Internet or in the library on a topic related to magnetism

o scafch O

r - of magnetism can be secn in dilferent ways on Earth. Find out about one of the

i
LR

e iOTIET ~u.11_|rl|'ln--u.TL
What am :1__i_.,l €11
d 5 . . a gy 1

What & an AUrora and where can 1l be seen?
: o thie . . 3

g do animals use the Earths magneuc lield lor navigation?

secnt your miormation 1n the form of a poster that can be displayed in class

v Magnelic objects are made from materials that attract magnets, and non-magnetic
biects are made from matenals that do not auract magnets

v Magnets have a north and south pole and their magnetic force s concentrated around
their poles

+ There are different types of magnets, such as bar magnels, horseshoe magnets.

L-magnets and electromagnets

Ome magnets are magnetic all the tume and are called permanent magncis

Some magnets, such as electromagnets can be switched on and off, and are therefore

alled lEmporary magnels

\ll magnetic materials are metals, for example iron, nickel and cobalt, but notall

metals gre magnetis

o filings sprinkled around a magnet will show the magnetic field as magnetic field

0es running from the north pole to the south pole

The Earth also has magnetic properties - i has opposite poles and a magnetic field.

!I | 1, a b
“impass uses the Earths magnetic force to help us find our position and direction
———

h— —————————————————————————
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Topic assessment

Answer the guesiions

Magnets exert magnetic lorces
a) Name mo

| magnelc materials

fi. non-magnctic matenals

B Where i& the magnetic lorce ol 2 magnet strongesl

|
Answer each of the following questions using words and‘or diagrams gl
a) What ts 2 magnenc ficld!

b) What are magneuc lield lines?

¢} Why does a compass needle swang o the north?

d) How does an electromagnet work” [4x4- 6]

Magneis are used in everyday lile Give one use ol
a) a bar magnut

b) an elecoromagnen 17]

| Total marks: 11|*
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c 19 Electricity

Learning objectives Activities
. State the two types of charges . RAubbing polythene or Perspex with a

dry cloth
. Describe the production of charges.
. Define current.
. Distinguish between conductors and «  Carrying out experiment on conductivity
insulators of different maltenals,
. ldentity components of a direct current
(d ) circuit
« Draw and label a simple direct current (dc) - Drawing circuit diagrams using
circult symbols.

i5 2 usclul lorm al ene 14 You learnt about electnony in Junior Science and Tnhrrul'-'gh- In

Electncily
ecincity and some of the dangers associated wath electricity

Crade 4 vou found out about sources ol el

vou also discovered that matertals that can transler electricity are called conductors and materials that
ectricity are called insulators You extended your knowledge in Grade 5 when you

dr not (ransier ol
ocussed on the difference between

learnt about electne current and electnid al circuits In Grade 6, you |

slternating current (a ¢ | and direct current (d ¢ )
vou will find out about charges and how they are produced You will consolidate your

In this topi
and vou will construct and draw ¢lectncal carcuits

kmowlediee of elecini al conductors and insulators

Types of charge

Ohjects can be positively charged, negatis ely charged or neutral (no charge) /

In Grade 6 vou leamnt about the structure of an atom. Atoms art made up ol .

negatively charged clecirons, positively charged protons and peutrons that have

v matenal that is electrically neutral has an equal number ol positive
il an ohject gains clecirons, it will become more negatively

lec trons, it will become more positively charged @

Figure 19,1 The structure of

no Charnge
and negative charges

£ hargs d I ,|r|.-||'|;||4| loses e

N alirm
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The production of charge
{8 Force, you learnt aboul electiostatic force You ¢ oniducred !

in Topi
g jouis malerials by rubbing them

an experimont in wii h vou charged van

|| ke
with a woollen or silk « loh

- —_—

Answer the Questions
i Learners rubbed a halloon with a woollen ¢ loth
a) Explain what happens to the charges on the balloon and cloth |
bl What will kappen when the balloon and cloth are held near each ather?
¢) Explain what would happen Ll two balloons were rubbed 1opether?

di Mame the ype of non-contacl [oree that 15 ¢ xerled by the balloon and cloth |
e} W a plastic ruler is rubbed with a woollen cloth, explain what you will observe {f small

pieces of paper are held close to it
Complete the following sentences
2} When some materials arc rubbed, theygeta __ charge as a result of Galiicg

frow

b} When some materials are rubbed, they lose electrons and so the material has 3 ‘—-——-._.l
charge on its surface The other material has a charge
objects repel and objects attract

Static and current electricity

There are two dillerent tyvpes of electricity: static and current electncity Static electricity was
discussed in Physics Topic 16 Force You learnt that static electricity is the build-up of charges on
an object, usually as a result of fricnon Il the charges on two ohjects are dilferent, there is sitraction
between them Current electricity is the llow of charged particles through a conductor

Word help

conductor: a malerial that transfers electricity

insulator: a matenal that does not transmit alectricity

static electricity: a type of electricity that results from a build-up of charge on an object
current electricity: a type of electricity that results when charge flows through a conductor
electrical circuit: the pathway through which electric current moves

conductivity: how well a matenal Is able to transfer slectricity

a— ——

T T ——— —— —
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P

51'3“': glec tricity

L]
ity dess ribes the baald up al i h'"i'—' i o il ital anidl ithe momaoval I
T .

{ruarm @ wis vl male rial 1T ile vy resiles Driong electrostai h-rnrn 'y

i :
o i stathe electnoiy between two charged ohjects can be ohserved as

o
the d . ATRE

.
j| spuat ks

e 193 5hati eleciriciny

current electricity Something Interesting

le iFETY 18 ihe Naw ol ._h_aru._' [his meant there s

s enil ol chanee Tom one poind Lo anpther You learmni Direct current (d l'.'] 15 electnc
= ..I. - cantain negatively changed elecirons. Electrons current that flows in only one
'“ . electric current o a solid conducting material direction. Batleries and cells
fors B8 3T supply d ¢ electricity Alternating
ch 85 3 COPPET Wil current (a c) is electric curment
i crler [or an electric current o Now, there must be a that cnr‘;stan_'llytchaﬂgﬁﬁ dlme
: =plcte path through which the electrons can move The MAINS SaCHGITY IS MG CURTREE
b s called an electrical circnit A source of electrical ——
2 rex. such as a cell, hattery or mains supply, is also needed. A cell or battery has a negative and
owinrve torminal The current Mlows from the positive terminal of a cell through the conducting wires

b BOEANYE 12 rrnimal

glectrical conductors and insulators

watenals that allow electric current to low through them casily are called conductors. Materals tha

1, et allow elecine current o (low through them are called insulators

Activity 19.2 Experiment it .

Investigating conductivity of different materials Work in a group
Do an experiment 1o investigate the conductivity ol dilferent materials

You will need

«  matens= . an iran bar
| ' Copper wire « aplastic ruler
*  light bulbs *  stiring f.:'_;:i
- | '|_':-n.'r_|r: |-[ i O] -\
.“,_..‘t_"l'
Crv
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Method

COr s nd i ———— ) —— | rocodlle @ hps
bateny ¢ _light
— L bulb

Always be Carefy) y
wWorking with Glecty

hen
City!

Figure 194 A« mpie elecincal cirouil for testing conductiviey of different materiols

1. Make a simple circuit. You will need a battery connected o two wires and a light bulk
shown in Flgure 10 4 03—
Connect dillere nt materials using the crocodile « ||T"' 10 hind out w hich ones '-"'nl!lELI
electriciry. U they do conduct electricity, the light bulb wall light up. You may even notic

the bulb glows with a dilferent bnghtness depending on which substance you use ©

Observations and resalts

Record the results in a table like the one below

Conclusion
Is the material a

Bulb glows (yes/no)

conductor or insulator?

i

Conclusion

Write a conclusion for the experiment

Questions
1 What is a conductor?

| 4. Explain why connecting wires are usually covered by plastic or rubber

Electrical circuit components

An elecirical circuit has different components It needs

Ly A
C i)

_.... e [1“5 wires and an .'IP{_‘-[MT:IL ¢ such as a |:!_'|']I, bulb thati uses electrical energy 10 Ll“ work. A cwtlcl
LR b! Ih{:[udtd o u:ntrnF I|'|r.' "41“ L_II.{I.II'I'L'I‘LI thruu,_:h [In- elecirdcal circutt

a source of electncity, such as a battery orcelt

Or more cells are used In series, this is called a ‘battery’ of cells. In other words @
18 a connected collection of cells

- = _—
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i

onents ol elecirienl ejre
UHs and (e
Symbals 1hy
Lare

s of el prvcal circuits and their mbols
[ J :

A supply of electrical charge.

The longer line is he Positive
terminal of the cell and the ghe

line the negative terminal of the cef

‘Breaks or closes a cm:il. stopping

or starting the current flow.

When the switch is open the current
does not flow, when the switch is
closed the current Mlows.
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M Iqh' AR electnical finouit

Figure 19 Sh) An electrical circunt .I|-L_|:,_:4,_”“

Activity 19.3 Assignment

Drawing and constructing an clectrical circuit Work in pairs
Draw an electrical circult using the appropriate symbols, and then construct i

% 1 Gy
»  abatiery * switch

= Ammerer & TESISLOr A!WEYE be careful WhEH !
= faits * Comnecting Wires  waorking with electricity! |
* cell = Hl
Method

1.

Use the symbols in Table 19.1 1o draw an elecincal circont. The circuit must contain a cell a

bulb, a reststor and a switch. You must also include something to measure the current
1 Construct the circuit using the components

Questions

I A circuit is needed for the Now of electne charge

a) How did you know that the arcuit you made was complete?
b) What instrument is used to measure electne current?

=t

What is the funcuon of the cell in an electneal circun?

Atoms consist of positively charged protons, negatively charged electrons and neutral
neutrons, which have no charge
Matenals are neutral when they have equal numbers of positive and negative charges,

but will be negatively charged if they gain electrons and positively charged if they lose
electrons

L !

g
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e

ity 15 the build up ol ¢h ATEES on

an obje
Pl s the Hlow ol ek | ik
A ecncity | WTRE through a condyey
o (4]
I sare materials that allow the flow of electrical ek
4TRE Or current (h
rough
y ; \
| are yterials that ;.h not allow current 1q Mlow through (1
¥ & h 1 1 then
_ric circunt ConsIsts of a source of eleciric current, such as g b :
: ’ 'ﬁ; W o
1 g WIS, apphances such as light hulls i soivitics A5 a battery or cell
adard symbols for th sl
e ndar ¢ electrical cOmponents in a circuit tha can be used
- I use
o ed in
T

w 355855ment

o e QUESIODS
" 't_.f.xgg;n are made ol particles called atoms
I weme the three components of an alom
Gve the charge of each component (3]
e the following sentences 13
i electric current is the Mow of particles

y Heeenc current flows from the terminal of a cell towards the
\ 5 a device that opposes the flow of electric current

Larsers wanted to test the conductivity of different matenals They set up a circuit and

terminal
(4]

saevied the materals
¢ bxplain what is meant by the terms ‘conducior’ and ‘insulator’ o

Which of the following materials are conductors and which are insulators?
plastic ruler, wood, copper wire, iron bar

(4]
wehols are nsed 1o rtprﬁ{nl VATIOUS LL"I“[\t'lnEﬂ'IR nf t‘lELlI’lL circuits
¢ Kentify each of the symbols shown below 131

1 O, ST
t 3T

¥ Sule the function of each componenl 3]
Berw a stmple circuiy diagram to show a circuit that contains a cell, bulb, resistor, switch and
Emeter |6]

| Total marks: 28]

)
=]
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illl‘l:lple cholce

Choose the correct answer (o cach of the questions below lrom those provided Write down the f,.
(A 10 ) next 10 the question number '

1 Theory

When mixing or heaung up chemicals you should always wear
A glasses

B salery goggles

L salety hat

D running shoes

If you have an accident in the science laboratory. such as breaking a piece of glassware you
should immediately

A\ repomt to teacher
B run

C denitup

D I:{J'- e the room

The prece of apparatus shown in Figure 1 15 a

Figure I

A wash boule

B pipett
C Tunnel
D beaker

What Is the function of the cell nucleus?
A toact ps a brain
B 1o control the activities of the cell

C to control movement of molecules into and out ol the cell
D 1o store subsuinces

Which ol the loliow INg are imporiant in food hygie
! the person cooking food should wash their h
I food should be cooked at any te mperature

11l food r'!.if has !"-.I«kl'd the CXPIry date shi

ne?

ands

vilel be lhr-n.-.n away
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h__‘

I ]|||-r1:-

i
!I.”r1 _l i t'\llll'l CAEsAYD .1.".! T.‘-.""‘l-.'

i\ hat I___uilul_l"i s

o CLI
| lal

carbohvdrale
¥ |;: T

b |

vl T ilbe hour main !.l.ll_h :|_1||.I-I_Ll"l'h in : '1.1-'.}'11;‘.'1' dl-(t
\ gl A i

i\ crhohvdrates lats minerals and vitamins

i carbohydralcs
yhydrates, proteins fibre and minerals

fats, proteins, minerals and vitamins

L
carb

I: ::- hvdrates, fats, water and vitamins

« Form 1 learner did a test to show that atmospheric air is different from the air that she breathes
l '..'.'Im:- of the following would be the correct result for her test?

r  hicarbonate indicator changed rom red to « alourless

R hicarbonmate indicator did not change colour

¢ limewater changed from cloudy white to colourless

N limewater changed from colourless o cloudy white

Ihe percentage of oxygen and carbon dioxide in the .'I||'||"|"-1:3I'|l'|l.. 15
A 21'% oxygen and 65% carbon dioxide

B 15% oxygen and 0.5% carbon dioxide

C 21% oxvegen and 0.03% carbon dioxide

D 21% oxygen and 0,3% carbon dioxide

Diffusion is

\  the movement of particles from a high concentration to a lower concentration
B the movement ol pariic les from a low concentration 1o a luj.‘_htr concentration
C the movement of particles in water

D the movemnent of particles through a membrane

The fanction of red blood cells is 10

\ transport nuinents around the body

B transpart hean encrgy around the body
transpan oxygen to the cells

D produce platelets

\ learme 1 |
J'”“ rset up part of a celery plant as shown in Figure 2 A Alter a few days she cul the stem
dn ,._h-,cn-:d the end as shown in | gure B
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Figure 2 A Figure 2 1

Which of the following best explains what has happened?
A waler has travelled through the stem ol the plant

B water has travelled through the xylem tubes ol the plant
€ ihe red coloured water entered the plant by osmosis

D the red coloured water entered by dilfusion

13, Figure 3 shows a secnon through a flowenng plant

14

Figure 3 Section through a flower

Which of the labeled pars represent the male part of the Nower?
Al

B 2
c 3
D 4

Dunng FII.IhlI'I"I} the [‘:u.u':l_'*- ol boih males and |l:m.l]|_-=,. .;h.mmr Which ol the E“"““mﬂ Lhﬂnl.:f"‘

happen in bath bays and girls?
A growth of a beard

B growth of pubic hair

C deepening of the volce

D all of the above

B—
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witied in different ways. Which of the lollowing diseases does not have a

" -
- s Iian=i
s iscascs can DX L

aer lor 1s transmission
L AL ’

pnk wath
1 i T
billarzia

lana

Ehila

=

[15 marks]

. £
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Paper 2 Theory

Answer all the questions.

QUESTION 1

a) Minam wanted 1o measure
shown in Figure |

T T —— o,

W0 exact amounts of water for

iln “-H,t'a.”n‘-lnun rl-“. ‘}ni"lunh‘
3 die

L What apparatus did she use 1o measure the wagep?

i How much water did she measure in each piece of
dpparatus shown in Figure 17

ni. What piece of apparatus would she use
into a small test tube?

(2)
1o pour the water

i1}

[4 marks|
P
Figure 1 Measuring water for an investigation
b) Safery in a science room is Important
L. Explain why is it important to have safery rules in a science room
(1)
. State two important rules thar learners working in a science room should follow

(2}
hi. Look at Figure 2, which shows safe and unsafe Practices in a science room. List two safe
practices and two unsale practices (4)
Figure 2 Safe and unsafe practices in a science room i)
|7 marks

il
" ] ) ion
c) Fruit is part of a balanced dier. The wable below gives some information about the compaositic

a certain fruit
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if the average daily amount of protein needed by a person
frutt would the person need to eat per day i this was the

| 15 00 g, how many grams of this

ir only source of protein? (3)

5 Name three components of a balance dier that are NOT shown in the wble (3)
|6 marks)

QUESTION 2

:I:"Cﬂl"-l'.' lh[ I'."'”_”'.h ing terms
|

! l_nh.'ih-'.l-"r.

@ osTIS L
- (3x2=6)

b Mants and ammals are made up of cells. All cells have three structures in common

| What three structures are found in both plant and animal cells? (3)
4 Name ome structure that 1s only lound on the outside of plant cells (1)
@ Name one structure found inside plant cells which is not found in animal cells (1)

|5 marks|

Learmers at a school did a survey to find out how a village community disposed of waste They
collecied informantion and drew a bar chart 1o show how much waste was disposed of in different
WIVE BS 2 permenlage of the to1al waste F igure 3 shows their results

L

. _— I What is the most favoured way 1o dispose of

waste in the village? (1)
11 Calculate the 1otal amount of wasie that is

buried and bumt (3)

it Describe one disadvantage lor each type ol
waslte disposal (3)
|7 marks]

[ Total marks = 33

Suryey by ropiley
Froms e wu ptn dlamesand

Figare 3 Bay graph to show different ways of disposing waste in d village
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Paper 3 Practical Exam paper

Time: 1 12 hours
Learner regquirements: pon. pei il eraser, ruler
Answer both questions using the spaces pros idied

QUESTION 1

Figure 1 shows three pieces ol ap

A

B

Mark allocation: 40

C

Figure 1 Three pieces of apparatus (not to scalel

a) You will be given a large

paratus drawn (not (o the same scale) and labelled A, B 554 §
1 (51

botile with some water in il Decide which ol A, B or C

would be the most suitable (o measure the volume of liguid in the botte you have

been given. Then put your hand up and as

have chiosen by saying the letter A, Bor C
Write down the name of the piece ol apparatus you have chosen (2)

L
L

(L

Explain how you can accurately measure the

State the steps (n your method
Mention one precaution you would 1ake when measuring the volume of water

k vour tecac her 1o RivVE You the item you

volume of the liquid in the boutle

Carry out your method Copy the table below ynd record your results. Fill in the

units of measurement

Volume of liguid ()

TOTAL volume In bottle =

.
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Jiake a cleas labelled dhagram ol the piece ol apparatus you used to measure
be volume of watet The drawing should be 6 ecm high and 1 5 cm wide
;_;h_, ree parts of the prece ol apparatus and give vour drawing a heading (5)
.,,;I,,H. each o [ th ther two pleces ol *1!"[‘-'[-1“" oul of AR .III[l C that vou did
e reason why cach was unsuitable {4)

2ot mse and g
[20 marks]

QUESTION 2

- will be given 2 liguid. D, 1n a container and plant parts E and F
-L-.L»...,-; -rm.a aince ol the iguid D (1
| Use a drinking straw 1o blow air into liguid D conunuously for three minutes
E'-.'-._:-"h_ the ippcarance of the |!‘|:”"J' D alter ]‘l|-.'|1.-.‘;-|'1_,_1_ air nto 1 (13
& Name liquid D (1)
Name the ga< that caused the change of appearance in hiquid D (D
Where has th s g as come Irom? (1

Plants use this gas to make food in the presence of light. Look carelully at plant

parts E and F

Both are loods used in the human diet

Using a nck (/) 1o show presence and cross (X) 10 show absence. ¢ LTIT\FIHL‘ the able
below to show the main [ood types in E and |

]l ':=r‘rru-hn.1_r.|rr Y

|
Proteins

Fat

|5 lamins

fr - . : 4 e

Mineral salts

“:1”

F.‘b[.- i f : |

o (7)
i i nptudinally/lengthwise

i ‘E *[l irge labelled diasgram of the cut surface of E "
ormed Irom a part of a lower. Name the part (L !
v wme the structures inside the flower from which the seeds inside E have formed. (1) !

Name tw processes that had to occur in the lower for part E 1o form, ()
(20 marks] '

[ Total marks = 401
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End of term examination - Chemistry

Paper 1 Theory

Multiple choice
|-.d,|—-,“ {rom 1_1‘11H-r Illl“tll.!l'l.! Wrili L||w., 1 'h.,,

Choose the correct answer 10 each ol the queshions

lemser (A 1o D) pext to the question number
1 I.Wk‘- al 'lh{ dugrm |_-..¢],~=.“ Ihdl -.|'|,i s A0 t‘\l\l‘ﬂﬂll‘l‘ll. WA I'Ilk |I| Wils sCL up iy xhu'.!. i “ﬂdlllnn_-. fur
rusting. Which nail will rust?

ABCorD
r ‘ ] 1
ol
-“"LIII‘LI'\
. s Enaamc
T " b —_— il = s
- - - i

’ Figure |

2  How does galvanising prevent rusting?
A Using an eleciric current, one metal s coated with a less reactive metal

B A layer of paint is put onto the metal to prevenr water from touching it
C Immersing the metal in 2 bath of molten zine at about 449 °C
D A plastic coating is put onto the metal 1o keep 1t dry

3. Which of the lollowing is NOT a method of separating?
A filtration
B mixing
C winnowing
D magnetism
4. When sali in water, a mixture is formed. Select the correct word to fill the blank.

A separates
B dissolves
C evaporates
D decans.

-
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J=rad e L
1|| A h ||1- ||!!'\-| Ls 'a.|||'.'l\.! lhl. o

I""i".ll':'lh "t .-Illl

panins Fable. filtrai

.'Ut'|||_ |||!|.1h

i, d =

D @ g ke, e fdue
which of the

¥ “"'_'I"o. ralure

I I I NE
i1 pm:-l- [0 -

[y O af maoalecul

| arsd 11 only

&
B
¢ 1 11and I}

n none ol them

'|||..t|_"'_h ol the lallownng 18 the Ill.Jllj ane outd
A lce melis when heated
B Iron rams pink in copper sullate solution

Water [reezes when cooled

D Water evaporates when heated

g s 1o separal

!l-'l.-m.:u'.q factors allect solubility?

_substance [rom a salution. The wilution that

Select the correct words 1o fill the hilarba

Which of the properties listed is true of a physical change?

A The atoms are rearranged into dillerent molecules

B New substances are formed
£ The chanpes are easily reversed
D The changes are not easily reversed

Which of the following cannot be explained by the Kioetic Theory?
A When the temperature of gas particles is increased they have more kinetic enengy

B When a solid Is heated it expands
L When a hquhl it heated it turms inilo gas

D When copper sulfate and potassium lodine splutions are mixed a white substance is formed

When an acid and base are mixed they form a salt in a process called

correct word to fill the gap

A slung

B neutralisation
L scidilication
D solidification

Select the
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11 il you dip ltmus paper into a solution and 1t turns blue, the solution s sald to be

Select the correct word 1o fill the gap

A mneuwtral
B basic
C acdic

D saturated

12 Which of the following ts NOT a physical property of an acid?
A s0Ur laste
B hasapHol less than 7
C  turns red bitmus paper hlue
D shcky

13. The diagram below has missing labels A, Band C The labels A, Band C are

Solid

Liquid __

condensation

Flgure 2

A melting; condensation, evaporation
B sublimation; evaporation melting
C  boiling; evaporation, melting

D lreezing, evaporation, melting

14, Which of the following statements about the periodic table 1s correct?

A Compounds are armanged according to their atomic number

[.1 Meials, non-metals and meralloids are arranged in the periodic 1able

¢ Elements are arranged in the periodic table a.cmnlmu to the structure of the d
their properties elr atoms an

D

All metals are arranged on the right-hand side of the penodic 1able
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<oyl Tl MLAKC & 10 L imal baner Y Wi Hl-l

\ b il [ siinls whe Lhew nre =1l & Wi _-||'|._||.,||,c1||
i | | P pMCaAnLLe "'.' 1 -.'l||I||l||-|,'_
st a larg ko 2rind 1 ha [eanuis
y  grind the peanuts for longer using a line grade grinder

115 marks)

213
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Paper 2 Theory

Answer all the questions

p QUESTION 1

al Figure | shows a diagram of the periodic table of elemenis

l l. —-— — |
l | J | |
) b | |
| | I | i
! |_ .ﬂi 1 1 T ' I
| I f - - - |
| RN N
| ' .
| i | . | B
] I| 1 i 1 |
Figum |
i I, Inwhichareaolthetable, 1 2 Yor4 would vou « wpect to hind metals? (1
1. In which area of the wble, 1, 2,3 or 4, would you expect 1o [ind non-metals? (n
. Which class of elements best conducts electricity? ]
| iv. Of the hlltﬂﬂnﬂ Lvl'np.-und-. which s maost likely 1o he a part of living organisms?
i' | Explain why
CH.O
nF,
I 1
Mol
]
! Csl (23

v Copy the table below and place the iuJ].nnm; substances inlo the correct column

Mixture Element Compound

1)

sullur, carbon dioxide goil. alr neon, sali |
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The table below shoms four diflerent body Muids, thedr pH and their reaction with litmus paper
hl

__M Muid pHl Reactlon with limns paper
[ plood 74 Tums blue

Bl B2 Tums blue

Salva 68 Turns red

Gastni: e Ly Tumns red

Lyt the four body (luids in order of pH. from the most acidic 1o the most basic
4 Which bady Muid & closest to neutral?

& What would the reaction with liimus paper be for a neotral substance?

w Copy and complete the following sentence

The reaction between an acid and a base (s called and a

is formed

¢ Name 3 common achd and a base lound in the laboratory
ol Vinegar used at home in the kitchen has a sharp smell and a sour 1aste
Is it acidic or basic?

QUESTION 2

1) The Kinetic Theory explaing the propenies of the different states of maner The pariicles in sollds,

(3
(1)
(1)

(L
120 marks|

hepuids and gases have different amounts of energy They are arranged dilferently and move in

dflerem LT 1

L Copy and complete the wabile below by describing the arrangement and movement ol particles

and drawing the particles lor each state of matier

(91

Solid Ligquid Gas

Armangement of particles

Movement of particles

[agram
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b) Learners performed an invesugation 1o find out which fuels were the most efficient. They regyeg
dillerent fuels 1o see which loely heated an amount of water Lo 60°C the quickest. Their resylig

are shown in the able below

Time taken to heat 100 ml of water to 60°C { mins) I

spirit burner with methylated spirits

Fuel
£ 3 9
spinit burner with paraflin |24

Y

Diraw a har chart 1o show these resulis

1]
| 15 marks)
[ Total = 35 marks)
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paper 3 practical Exam paper

{
rime: | 172 hours Mark allocation: 4

' | eraszer, rules
girements” pen, penc A=CT,
earmer ©Y

L
sqiwer both quesLIOTS

QUESTION 1

| jcarndT 1® i
in the school science la

gron [ihngs (rom the sullfur
ated into s components once it has been heated

ol iron filings and sulfur Design an experiment that the learner could

ven 3 Mmixiure
bomiory 1o

I-.'r""|"||-11
weparate the

1
w1 ko that the mixiure cannol be sepai
Boeienid YOUT ANSWET 25 @ praciu al assignment Use the following he adings
Expeniment heading ‘N
1 f ‘lf'! (3)
1|_|_1i"i.il..."j|!1~ and CREMIG
q
Meinod -
Eservallons - ANSWer the [ollowing questions
| What did 1he imon l|||r1y_-. look like!
g What did the pu'.\uf-r.lrr.ci sullur look like?
i How easily are the iron filings separated from the sulfur before and after heating?
—  Could vou see the iron filings in the mixrure before and alter heating? (7)
LoRCiu=ion ‘*r
I:’!l-.' m:'thi

Yo are glven sugar in three dillerent lorms

¢ line KON sSugar
' pranulated sugar

¥ i SUgAr

=l Hs e ’ ' - |
=1 A0 cxpenment n.|1||1.x|||L that the size ol Ihe Sugar |‘r.tr1|. ||_. -'l“EL[_‘- I}H’ rte u!- L{lﬂlﬂl\'lng
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Present your answer as a practical assignment. Use the following headings

Experiment heading

|

\pparatus and chemicals (3
Method re
1)

Observanions and resulis 3
[ |

Record your resulis in a wble (4
(20 |H.lrL-_:

[ Total marks = 40|
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end of term examination - Physics

paper 1: Theory

Multiple choice
+sose the correct answer 1o each of the questions below from those provided Write down the
.er (A 10 D) next 1o the question number

When using & measunng cylinder to find the volume of a liquid, which of the following
=y lead [0 maccurale measuremenis?

| parallax crror

N zero error

A bothlandIl

B | only

C N aonly

D neither I nor Il

The weights of four objects, 1 to 4. are compared using a balance as shown in Figure 1

I I.
o |
— = i
fury |
Which
| T‘I‘. 'h]‘.'.'lu is the lIHhtL"'il.' s ‘-F’-ﬁ‘ﬁ\
['-'rl'l.'f t g A 'C"‘-—
B e ik W=
object 2 .,...-,-::r"’"f ., i:'\}h § 8¢ \\
oh i - ",'{‘-
ey S AL 1 \
Object 4 GAv= w W W\
\ 1 A 1,|'»-!fm
\ A P
pQ oW -
=
- %
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i

wan divl
I Wgure 2 ghows al

Figare i

Whar source |
A hot rcks
B [alling walcr
C wml

D waves

A magneised metal re
the north pole of the magne

[ energy Is conyverncd

ng into w iner

Which lorm ol energy Is InCreasing as ke lally?
i hemb al eni Iy

\ A
I
(
N

gy iational ene gy

kinegllc energy

heal enerm

| by a hydro-electric power station/

wl XY s TnIJLnJ [Ear 3 magnel Fnd X s attracted when it ¢ 'I‘I-h ol mearis

¢ and also when It is placed near to the south pole

..II , '

F|I'H"; 1

How does the end ¥ behave when it is placed in tum. near the two poles of the magnet?

Y mear porth pole

Y near south pole

A altraction

aliracrion

BLErac T

repulsion

attracuon

B
C repulson
D

It[‘luluun

T*-"FIJ!-'lrun

Which elecincal component would not normally be found in a battery-operated torch

(Mashlight)?

A 1
.

—of

rll{ul‘r 4

—— —— O

-
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\ polythene rd repels an inllated balloon hanging Irom a nylon thread

harges must the rodd and the balloon carry?

W hat
i I he vosd d the balleon carm OPPOsIE o h-.lTrr-
5 The rod and the halloon carny like charpes

The rod s charged but the balloon s not
) The balloon 1« charged but the rod 18 not
which of the following matenals conduct electricity?
I alpmunam 1 sliver 111 ron v P].‘Iﬁlu:
\ wly aluminium
g only alumirium and silver
sluminiam_ silver and 1ron

) il al them

which af the lollowing 1s correct?

A, force 15 a push only

i A force can be a push or a pull

| A [iarce 15 measured in Kilograms

[ A lorce 158 measured 1n newtons

‘-1|_.'|.. f'-.1:1'|-,_r'15{.1l 1 hi -e.'u.l._:: ol aq ||“ is liki 1} 1D hd\i'

i N ENETEY

. gravitational oL ntal energy
C kneuc energy
D chemical potential energy

When a catapult is hired, which ol the following energy conversions take I1L|.|:|_~T'

\  chemical energy ——=  heat energy
B heat energ —— kineuc energy
C elasuc potential energy ——  kinetic energy

D gravitauonal potential CNEMEY —— heat encrgy

WL
Wihat needs 1o be done so that the bulb lights up in this circuir?

P
%]
—
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15

another lamp needs 1o be added
another cell needs 1o be added and the switch needs 1o be closed

the switch needs 1o be closed
3 restetor needs 10 be added

2AS >

Where is the strongest magnetic ficld around a bar magnet?

at the poles

in the middle
above and below
at the south pole

2M 2| e

Figure 6 shows a triple beam balance. What is the reading on the balance?

Figure &

A 10g
B 120g
C 20g
D 140 ¢

In which direction do the lines run in a field diagram?
4 I.n'-'l'!‘ll north 1o "-mll-lh

B [rom south 1o north

C Irom pole to pole

D across the magnet

[15 marks)
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paper 2 ThEOTY

wer ol the 48

pUESTION 1

) Fagure |

| ™ |

T"l' 4

estions

whws i |||..|'.1I.J-Il'|

mbe of the thermametler

QUESTION 2

ermometer bulh is placed in

glass thermometer

WName g sultable Ilr.|uu.l 1o use inthe thermometer (1)

State the reading on the thermometer in *C (1)
What happens to the volume ol liguid in the
thermometer as the temperature Is Increased? (1)

meliing ice Explain why the liquid moves in the capillary

(1)
[4 marks]

' & armeT 'J.',jr“r.d 1% |'|ri_1 ”:H_- IMass ||[ rhn'-,' «loncs H[‘ lH“l'li ] l'l'.l!.'l!'lft Lt Iiﬂd ||H!' Mass ﬂl‘ '-'“h

iere The balance readimpes are shown in Hhul'-: 2 below

Ph
Bl B

-__I

..-.l

=

[ty L i
. & Oatf mny g mad nyL ||.|l ik L iina

T | | -
lim | ——.ﬂ e ! -—-ﬂ'
—dl |

el

= |

_j'_r |

H"'I:

223
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i ':.D'F" the table below into vour exencise book Record the masses ol the three slones i the

second column (1)
Object Mass (g) Volume (em3)

A

B

C

i The learmer was then interested in measuring the volume of the stones. He put the three
stones in three dilferenn me ISLUFTNE « ylinders 1--'~II|| some water and re |'-r|;_|r_1| Ihr Lh-lﬂﬁt ini
volume of the water This change is indicated on the measuring cylinders in Figure 3 or th
' E

three stomes and is shown in mullilitres (iml) below
Fimare 1

Record the readings of the three measunng cylinders in the 1able abave in th third
column
1 The density of an iHjeclt can be calculated using the [|||1||.1.r|r|.|_'-‘ formula

[ ai]

dirnsify =
vy

Calculate the density of the stone € (in g/em3) from your recorded values of mass and volume

in the rabl

{ 3
19 marks]
a) Energy can change [rom one form (0 ancther Write down the enegy transformations that take
1 - 5 . AEL
rll_..ll s
| when a crane Lilis a crate )
I-
i1 when a dynamo Is used 1o light & bulb )
1 whien Water i 1|-..-__|||||:|J-,|._]1. |||.._|r-__|||-,| y
{13
b) Distinguish berween renewable and non-renewahble ene ey SOures (2}
19 marks]

QUESTION 4

shown in [ igure 4. It could be used 10 sort

Ari inss wire - I )
nsulated wire wrapped around a core and Areving a current makes an electromagnet as

crap metal on a convever belt
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< & in dlecrromagmet used £ sort scrap metal

“ame a suitable matenal lor the core of the electromagner

. o 1)
Which of the metals shown in Figure 4 would fall into the bin? 1
i ' I.
When the electric current is switched off, the metal sticking 1o the electromagner
drops ofl. Explain why this happens
3 (1)
I3 marks|

QUESTION 5

A bew wamie (o (eet va -
¥ Aboy wanis Lo test vanous objects to see i they contain materials that conduct electricity He

W up the cincuil shown in F igure 5 below

B v 2
ST 2 i. CHCL to lesi I!l.'rhjl.h_ fivily

Hime one obyject that the boy could connect at X 1o show whether or not a

“ient passes through the circuit (1)
W

hal word is used 10 describe an object that does not conduct electricity? (1)
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{il. The boy uses this cireuit 1o test various materials. Which of the following materials i
objects conduct electneiry?

Brass
Graphite centre of a pencil
Piece of rubber rubing
¥ Plastic ruler
lei Wooden casing from a pencil (2)
[4 marks]
4) The region where the magnetic force can be detected is called the magnetic field
L Explain how you would be able (0 see the magnetic lield lines (2]
i Draw a diagram to show the magnetic field lines around a bar magnel
. Include armows 1o show the direction of the field lines (4)
; [6 marks|
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paper 3: Practical Exam paper

Mark allocation 40

ntqll.iﬂ.mtﬂh pen Iu'm_ll CTSCT, ruler

1 hours

fime: | !
Lcarnel
Anewer poth quesiions

QUESTION 1

- eatigate Lhe healing ol a thermomeler bulb

\pparalas.
iscandescent lamp, thermometer, metre ruler

Method
Carry out the following instructions, referming 1o Figure 1. Record all your observations.

Figure |

tiring the experiment, you will read temperature values from the thermometer. You arc provided

with a lamp and a metre ruler with a scale marked in 1 mm divisions. Do not move the lamp or the

metre ruler

. Switch on the lamp. Leave the lamp switched on untl you have completed all the readings Draw
4 table 1o record the distance, d, between the thermometer bulb and the surface of the lamp, and
the temperature shown on the thermometer in *C

= Place the thermometer so that its bulb is a distance d =100 mm from the surface of the lamp, as
shown by the scale provided Wait for about 30 s. Record the distance and temperature in a
table

3 Move the thermometer so that its bulb is a distance d = 80 mm from the surface of the lamp. Wait
lor about 30 s. Record the distance d and the temperature in your table.

% Repeat the steps described tn 2 and 3, but use values of d = 60 mm, 40 mm, 20 mm and 10 mm
(1

A
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Record all your temperature readings in your table



B 4

Safety

Yo may find it more comiormble to use the « aril I.run|||1 d 1o shield your eves Tram the ,1”|.“ ray
i

u'

the lamp. Do nol place the card between the lamp and the thermomeler

QUESTIONS

4} Predict ihe temperature reading when d = 120 mm "
I
bl Menton any two ways that the accuracy of readings could be improved in this iny estlgation

11..
¢} Write a conclusion for this investigaton ¥
|

|1'“ l'l'llrk‘l

QUESTION 2

a) In this experiment you will find out about heat energy loss duning transler of water from onge
beaker 1o another

Apparatus
thermometer: two beakers, a measuring cylinder

Method

Carry out the following instructions referning to Figure 2 Record all ol your observations

A

Figure 2
1 Measure 50 mi of water at room temperature using the measuring cylinder. Transfer this into the
beaker labelled A

2 Measure and record the temperature h, of the water in heaker A

3. Measure 50 ml of hot water using the measuning cylinder. Transfer this to the beaker labelled B
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1 record the lemperature h, of the water in beaker B

g Moasut
. s00n A8 vl have el orded ”h- 14 |'|-l|'l|-|-_'.|'.ll'l' ,l I'IHI.II thl.' waler Irl.ll'!l hf.ulkl'r n into hﬂkl"l’ A
1 acure and Tecord the temperature h ol the mixture of hot and cold water in beaker A. There
X [
Al b 100 i"‘! ol waler 1in bi .!I'-I.I A
e TeiMl TN the waler aul ol beaket \ 'l"cIIIj.!, 1|'|.'i' measurnng L}'Ill’ldr'l" measure Hﬂnlhrr -_1{} ﬂ'!l fJ{
+ water into b iker B Record the new temperature value of h
1 #
«« soon as you have rec orded the new temperature h, add the water from beaker B 1o the water
1ready in beaker A You should now have 150 ml of water in beaker A
easure and record the new temperature b, of the mixture of hot and cold water in beaker A
\ theoretical calculation based on the equation "heat encrgy lost by hot water = thermal energy
samed by cold water predicts higher values of the remperature h, than the values that are
shrained by this expeniment
Suggest
s practical explanation for this difference
| any two practical improvements that you could make 10 the procedure for this experiment 1o
Jhiain a result that is closer o the theoretical result
[10 marks]
h) Use the instruments for measunng lorce
Apparatus
s messuring instrument, three dillerent masses, string
Method
Follow the instructions
Use the measuning instrument 1o find the weight ol the masses
1 Record your results in a table (5)
Questions:
L What is the measunng instrument called? (1)
i. Draw a labelled dmgmm to show how you set up the apparatus (4)
(10 marks]
[Total marks = 40)

a
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Science

The FOCUS ON Combined Sclence Form 1 Learner's Book has bee

3

n developed to support -

the content, aims and objectives of the new Secondary education curriculum for Zimbabwe, It :
contains everything that leamers need to cover the new Combined Sclences syllabus for Form1 h
comprehensively. in a manner that respects and reflects Zimbabwean values {
1

Features of the FOCUS ON Combined Science Form 1 Learner's Book include

*  actuvives that allow for different methodologles

= varied activities that allow learners to work mdwudually, in pairs or in groups }__

® aclivities that are suitable for both formative and summative assessment N

* additional activities that are suitable for remediation or extension |

= word boxes that contain difficult words and
definitions

" Coss-autting themes that offer opportunities for rich discussion and debate

* Integration with other jea ming areas

*  attractive full-colour artwork and a learner-friendly layout

= exempiar tests that help prepare learners for the exam

= adetailed index that helps learners to find content quickly and easily

* @supporting FOCUS ON Combined Science Form 1 Teacher's Guide

* Nineteen interesting topics that cover the required syllabus objectives : j

= conlent that has been logically structured to lead learners from the known to the unknown 1 !
*  accessible language for learmers

* sufficient opportunities for leamers to apply and practise scientific skills and develop sclentific 1

literacy |

[

subject-specific terms. with clear and simple

The FOCUS ON Combined Science Form 1 Learner's Book has been approved for use in
Zimbabwe Secondary School by the Ministry of Primary and Secondary Education in 2017,

www. collegepress.co zw
ISeN 974 L77700 AF0 3
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