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Infroduction to the workbooks

What are the workbooks?

What is the place of these worksheets in teaching?

It is important to see what place the worksheets can play in your teaching
of Grade 7 mathematics. They are not a substitute for your teaching the

The national Department of Basic Education
is providing workbooks to every child in

a public school in a number of subjects
including mathematics. These workbooks
are to be provided free of charge to every
child.

Each and every child should have their own
workbook. They should be allowed to take
them home and they can (and indeed
must) write in them.

These workbooks will help teachers to
manage their teaching tfime and monitor
the progress and performance of their
learners.

The two books for Mathematics Grade 7 are
available in English and Afrikaans.

The workbooks have been designed to be
fully compliant with the National Curriculum
Statement (NCS) and the Curriculum and
Assessment Policy Statements (CAPS).

concepts and procedures of mathematics. What the worksheets are for is as
a help in the practical work you give the learners to do. There are three very
important components in every teaching interaction:

2

Firstly, it is important to have a knowledgeable teacher who is familiar
with the content knowledge being taught.

Secondly, it is necessary for the knowledgeable teacher to
communicate this knowledge so that the learners do not just
memorise facts or formulae. Provide concrete (hands on) activities
and semi-abstract activities such as making drawings. Good teaching
requires an understanding of what the learners already know, building
on it, and the skill to communicate in a way that the learners can
understand easily, but still be kept interested and challenged.

Thirdly, for learning to be retained, learners must make it their own, and
this requires immediate practice. It is this component the worksheets
are designed for — to help the learners make the new knowledge and
skills their own. The worksheets provide a well designed and sequenced
set of practical exercises for the learners to use under your guidance.
They will save you a lot of time(and money) having fo write exercises on
the board or photocopying your own worksheets.




The structure of the worksheets

Worksheet title
Worksheet number Colour coded content area

<\ e BT t'#'i'@ K
QHG

Term indicator } ‘ Representinie-digit numbers M e *‘ Revision Purple

(32 worksheets per term) \ » o D ( Number Turquoise
. u.‘ISAZS‘? ‘ ‘b.583497A ‘ C‘ 45869 ‘ Pqiierns qnd Electric blue

d. 413978950 €. 563008 f. 8382705

) | ‘ functions (algebra)

4. Complete the following:

Topic introduction frame
(A graphic, texf qnd exqmples for 1. What s the value of the underlined digit? : Example: 297 454 - 50 = 297 604 quce qnd shqpe Orange

. . Example: 763104
pre-workSheet dISCUSSIon) S Q.378457___=308457  b. 421873___=401873 c.887114___=887100 ( eometr )
Q. 340784 b. 512973715 . 1517451 0 | 0 | 0 | g y

d. 316522 =96522 e. 124893 =100893 f. 737896 ___ =732096

‘ o o | Measurement Green

5. Complete the table. Always add and subiract from the number given in the.

Questions 3 e Data handling Red

10000
2. Wite the following in expanded notation: o 475021

b_835 29
Example: 942576 <. mvzi

e R Teacher assessment rating

b. 592562 Problem solving

\ : -
@ <= Place for teacher

\
to sign and date

d. 476123000 e. 451783215 f. 998999999

19 2 8 4 8 B ¥ 9 90 99 12 18 94 18 18 17 18 ] 22 29 24 28 23 . 23 20 W0

Language colour code:
Afrikaans (Red), English (Turquoise)

Problem solving activity




The structure of the Teacher Guide

Topic area of the worksheet
Worksheet title Content link: Link to other worksheets on same topic in the workbook
Grade 8 link: Link to similar worksheets
Worksheet Grade 9 link: Link to similar worksheets

number Questions
14 | Square and cube numbers Worahee! fnks: R1 85,14, 42.43, 47, 105113, 141142

‘ Answer
Objectives The numbers above are called square and cube numbers. swers
. o * Perform calculations involving square and cube numbers.
ObjeCilves ¢ Compare and order square and cube roots

N . Write the followi :
* Determine squares fo at least 122 and their square roofs. fite the following as square Quiibers

Py 3 . E le: 13x 13 =132 This 2]‘[53"!9 EXDdOMrlﬂa. er o
« Determining cubes to at least ¢ and their cube roots. d ! xample: 13x 13 = say 13 squared or 1312 ' Oral questlons
Answers:

Dictionary a.2x2=22 b. 7x7=7? c. 5x5=52
Square number: A number mutiplied by itself. E.g. 42=4x 4= 16 d. 10x 10 =10* e 3x3=3 f. 11x11=112

. o Emphasize that: 122=12x 12 and not 12 x 2 Orallquestions Y i
chflondry » Cube number: A number multiplied by itself and then that result S o T meanse . Problem solvi ng
multiplied by the original number again. E.g. 4= 4x 4 x 4 = 64,50 64is a : Q’fw':‘z ge’gf:"gggsﬁ“’g; 3861'::2;2’ ':ggj:i‘:"fhese Ihree araphs?
cubed number. Emphasize that: 13 means 1 x 1 x 1 and not 1 x 3. & S e

P b Introduction Problem solving
UCTI:
age number ° e o s o look af fhese pafferns and answer quesfions 1 o et s o e s o s sl e 0.0 s

Look at the following pattern: '
Reflection questions . o
. / o & sss o & et Revision Purple
Infroduction

rwe have one circle in e frst pattem, If we have one cube in the first pafter, eight
four circles in the second pattern and nine cubesin the second pattern and twenty seven

: :
ks e ISP oV T SIS lweove n e ot b’ ow 64 vou Common efrors Number Turquoise
'you work out your answer? work outiyourdnswer?
.
Patterns and Electric blue
.
functions (algebra)

Reflection

Mathematics Teacher Guide - Grade 7 Page ii

Space and shape [[e]i] (s
Term ] /
Colour code for (geometry)

indicator e relec e content areq =P | Measurement Green
Data handling Red




More notes on the structure of the Teacher Guide pages

Content link

The content link refers to the main concepts that we are dealing with in the

Foundation Phase. For example, if we are describing how to measure a flat

surface, the contfent link will be other worksheets dealing with measurement
of area and volume of shapes and objects.

Resources

Note that sometimes you need additional resources and this needs careful
preparation. E.g. if you need to use Cut-outs or any other resources, you
have to ask yourself: “Do | have the resources in my classe Can | make

it from recyclables? Can | ask the children to bring things from home?”
Making sure you have the resources ready is in addition to the normal
preparation that you need to make before any lesson. You should always
have read the worksheet and worked through it yourself before using it.

Intfroduction

The introduction links to the Intfroduction in the worksheet in the learner’s
book. This could be:

e A fun activity to get the learner's attention

* A problem activity to get the learner involved and thinking

e Arevision activity to revise some important concepts needed to further
develop the concept in this lesson further

Oral questions

These are questions you can pose for learners after they have been doing a
question or two in their workbooks to check their understanding.

Problem solving

This is an activity that can be done by those who have finished the
worksheet before the others or it can be used as a homework activity. It is
meant to be challenging and/or fun.

Reflection

These are the questions that you need to ask yourself after the lesson. If you
cannot answer “Yes" to all the questions you pose to yourself about whether
the learners have reached the objectives of the worksheet, you should plan
to revise or cover those concepts again in the next lesson.

Common Errors

We can improve our teaching and learners’ learning if we know what kind of
mistakes are being made. You should keep a journal of common errors and
how you can correct them. Only through identifying the cause of the problem
can you correct it.




The concrete-to-representational-to-abstract sequence

What is the purpose of the “Concrete-to-representational-to-
abstract” (CRA) sequence?

The purpose of teaching through a concrete-to-representational-to-
abstract sequence of instruction is fo ensure learners have a thorough
understanding of the mathematical concepts and skills while they are
learning.

What is this sequence?

Concrete level

The concrete level of understanding is the most basic level of
mathematical understanding. This level is the crucial beginning for the
development of conceptual understanding of mathematics.

Each mathematical skill and knowledge is first modelled with concrete
materials. Children should be provided with many opportunities to
practice and master mathematical skills and knowledge using concrete
materials.

Concrete level learning occurs when children have opportunities to
manipulate concrete objects to solve problems.

The concrete objects you use in a classroom lesson can include everyday
objects (beans, sticks, matches, popsicle sticks or stones) or specially
made objects (sometimes called manipulatives) designed so that a

child can learn some mathematical concepts by actually handling

it. The experience of using these concrete objects provides a way for
children to learn concepts such as addition, subfraction, multiplication
and division in a developmentally appropriate, hands-on way. Examples
of specially made manipulatives are: counters, interlocking cubes,
Cuisenaire rods, colour tiles, pattern blocks, base-ten blocks and rods,
fraction strips, fangrams and geoboards.

There are two types of concrete objects we can use:

e Discrete concrete materials are those that are individual, distinct
objects that can be counted.

e Continuous concrete materials are used in measurement, e.g. scales,
rulers, measuring cups, tfrundle wheels.

In practice concrete objects are used most in the earlier grades, but in
Grade 7 you will find that there are fimes when you need to use them
foo.




Discrete materials
Discrete materials can be easily manipulated through sight and fouch.
Children first need a lot of experience in the early grades with discrete
materials before they will benefit from using continuous materials.

Unifix
cubes

Counters

Pattern
blocks
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Stones

Base ten
blocks
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|
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Continuous materials

There are concrete objects that can be used to do continuous
measurements of other objects, such as scales, rulers and measuring cups,

and clocks.

Digital
bathroom
scale

Analogue
bathroom
scale

Digital
kitchen

Ruler

Measuring
cups

Trundle

The workbooks provide learners with opportunities to practice and
demonstrate mastery using some concrete materials. Your task as a
tfeacher is fo make sure they have these items. Some of the Workbook
Cut-outs provide such items.

Representational level

At the representational level of understanding children use or draw
pictures of concrete objects when solving problems. As soon as
children have mastered a particular mathematical concept or skill

at the concrete level they should move to the representational level.
When children draw solutions, children are crossing an intermediate
step where they begin to transfer their concrete understanding toward
an abstract level of understanding.

The representational level includes the semi-concrete and semi-
abstract levels. The semi-concrete involves the representation of
actual numbers with things such as dominoes, pictures on cards, dice,
efc. and the semi-abstract involve drawing pictures that represent the
concrete objects previously used. This includes the semi-concrete and
semi-abstract levels.

Semi-concrete Semi-abstract




The semi-concrete involves the representation of actual numbers with
things such as dominoes, pictures on cards, dice, etc. Some cut-oufts
enable objects such as dice to be made.

The semi-abstract involves drawing pictures that represent the concrete
objects previously used.

The semi-abstract involves drawing pictures that represent the concrete
objects previously used.

The workbooks have a large number of pictures that the learners can use
to solve problems.

Abstract level

After the learners have mastered the two previous levels they can move
fo the abstract level, using only numbers and mathematical symbols.

The child no longer uses concrete objects or drawings to solve problemes.
This is particularly so in the Senior Level.

When children solve problems using paper and pencil only, it is

a common example of abstract level problem solving. Abstract
understanding also enables us to do mental mathematics — ‘doing maths
in your head’.

Many opportunities in the workbooks are given on the abstract level to
demonstrate and practice the concept before moving on to the next
concept.

What if a child cannot solve problems at an abstract level?

We have these suggestions for you if a child is not successful at solving

problems at an abstract level. Provide remedial instruction on the

concept or skill at the:

e concrefe level using appropriate concrete objects.

e representational level and provide opportunities for the child to
practice by drawing solutions.

abstract level giving the children the opportunity to explain their
solutions and how they got them.




Mental mathematics

Mental mathematics is using knowledge of the basic mathematical facts to
perform mental, as opposed to pen and paper, calculations. Mental maths
calculations are done in one’s head instead of using pencil and paper,
calculators or other aids.

Do the workbooks have mental maths exercises?
No. The worksheets do not include mental maths exercises.

Why is this?

The reason is simple. The worksheets are pencil and paper exercises. They
are often more complicated than mental maths exercises (and it would
take a teacher a lot of fime to design such exercises). By comparison mental
aths exercises are usually straightforward and any teacher can test number
bonds, knowledge of multiplication tables, and basic
maths facts.

This is not to say that the lesson the teacher plans
which includes the use of a worksheet should

not include mental maths exercises (often at the
beginning of a lesson as a way of ‘warming up’).

Also, mental maths skills will aid the learners as
they do the worksheet.

What is mental mathematics?

Mental mathematics is using knowledge of the basic mathematics facts
to perform mental calculations rather than using pen and paper or aids
such as calculators or computers.

We use mental maths as a way to calculate (give exact answers) and
estimate (give approximate answers) quickly, using the maths facts that
we have committed to memory. These maths facts include such things
as the rules of multiplication, division, etc. and bonds and times tables.

To use mental maths means being able to give an answer to a maths
question after only thinking about it, rather than doing calculations on
paper. Even if the calculation is such that one does need to use pen and
paper (or a calculator), mental maths enables one to quickly judge the
reasonableness of the answer so obtained.

For success in mental maths a learner needs a good number sense

as he or she has to make sense of number combinations while going
through the process of learning the basic mathematical facts. A mental
mathematical calculation requires the learner to use a combination of
maths factual knowledge and number sense.

An expanded conception of mental maths skills includes being able
to fruly understand maths concepts and solve problems in a logical,
methodical way.




How does one learn to do mental maths?

Traditionally, training in doing mental calculations relied very heavily on
‘learning by heart’ such things as bonds and times tables, though this has
limitations in developing true number sense. People can memorise things
they do not understand. However, it is stillimportant that learners do know
their bonds and times tables.

A number of well known mathematics programmes have their own special
mental mathematics teaching methods.

To become competent in mental maths one first has to learn the 100 or so
number facts relating to the single digits 0 to 9 for each of the four operations.

When the learners have memorised and know these facts, they can quickly
retrieve them from memory, they have instant recall. Through practice over
time the learner will achieve automaticity. He or she will no longer have to
work out a strategy in their head on how to answer the problem.

So good teachers should be developing the *mental maths” skills wherever
and whenever appropriate. Mental mathematics is a necessary part of
what a knowledgeable maths learner does. Fluency in the ‘language’

of numbers and the use of that ‘language’ does require some degree

of automacity (which would obviously include thorough memorisation

of bonds and muiltiplication tables as well as a basic conceptual
understanding of the four operations.)

[Becoming a good reader requires a similar development of automacity —
the beginning reader moves from sounding out words to reading instantly.]

What are the basic mathematical facts?

Comparing and ordering numbers

Counting on

Counting back

Number bonds

Counting on

Adding zero

Number families

Building up and breaking down numbers

Doubling in addition

Near doubles

Filling up the tens

Compensation

Commutative property of addition




Skip counting (multiples)

Multiplication by zero

Multiplication tables

Equal groups

Repeated addition

Commutative property of multiplication

Place-value-change strategy for multiplying by 10, 100,
1000

Teaching mental maths

A maths feacher needs to incorporate some aspect of mental maths in
nearly every lesson. The actual fime spent may often be very short — five
minutes a day — though some lessons may focus more directly on mental
maths.

To do mental maths learners need to know the number facts relating to
the digits 0 to 9. Initially this involves learning and practice. With fime the
learner will be able to recall and use these facts automatically.

In the early years of mental maths development it is important to give the
children short tests, mark them, and give the children feedback.

Mental maths tests can be oral or pencil and paper or you can have a
combination of written and oral answers. Oral answers and explaining

how they got the answer will be more valuable to you as teacher and

the learners because they will hear and share different strategies.

When you for example ask “What is 7 times 52" also ask what “7 tfimes
5" means. They might answer “7 groups of 5”. Then confinue: “If 7
groups of 5 equals 35, how much will 8 groups
of 5 bee” “6 groups of 52", efc. Ask the
children that gave the correct answer:
“How did you get the answer?”
and then ask the learners that got Always
it incorrect: “How did you get the ask: how did
answer?g” you get the
answer?
Through their explanation not only
can you assess them but the rest of
the class also learn from them. You will
nofice that children will use a variety of
strategies to calculate. The child that
answered it incorrectly might correct
him or herself when explaining how she
or he got the answer or you as tfeacher
can guide the child while giving feedback
to the correct answer.




Help your learner to think mathematically using the workbooks

There are three kinds of knowledge: physical, social and conceptual knowledge.

Physical knowledge

Learners gain physical knowledge through touching, using, playing with,
and acting on concrete/physical material. Learners need a lot of concrete
experiences in the mathematics classroom to develop their physical
knowledge of numbers and number patterns.

The workbooks provide a variety of ideas and pictures on how fo use
concrete resources. At the back of each workbook we include cut-outs that
encourage the use of resources.

Teachers need to consider which concrete resources should go with each
worksheet. The Resources block gives some suggestions. Find out if your
school has these resources or whether you can make them yourself.

Social knowledge

Social knowledge is the words and conventions we need to know and
remember if we are to be able to communicate with and interact with other
people. For example, we need to be on time at school. It is a convention, it
is a decision we have taken and all agree to. Below are example of some
mathematics conventions that we will find throughout the workbooks:

e The way in which we write a number sentence.

e The way in which we write a number symbol.

e The way in which we use the equal sign to show equivalence.

We have agreed fo use these conventions so that we can communicate
mathematically with others. The teacher must help learners to put what
they have learned in words or writing to explain it to the others.

Conceptual knowledge

When learners see relationships, patterns, regularities and irregularities
when doing activities, they are constructing conceptual knowledge.
A conceptis a general idea we hold in our minds that helps us to
understand real individual things in the world. We build up conceptual
knowledge based on our experience.

What is your role as a teacher in developing conceptual knowledge
when using the workbooks?

You should use the worksheets to assist the learners to build up their
understanding of mathematics and fo see the patterns in numbers.
Encourage your learners to reflect on what they are doing and thinking
when completing a worksheet.

You can ask them questions like:

¢ How did you get this answer?2

e  What did you do to complete this task?

e Whatis another way to solve this problem?

e Can you compare your thinking or solutions with your partner’s?2

How can you show your thinking using, drawings, concrete resources,
numbers and words?e




m Represent nine-digit numbers

Objectives
Revise the following done in Grade 6:
e Order, compare and represent numbers to at least ?-digit numbers

Dictionary
Place value: The value of a digit depending on its place in a number.
E.g. 389 123: the value of the 8 is 80 000

Introduction
Ask the learners to go to their workbooks on page ii. Ask the
learners to type a nine-digit number into their calculators. Do not
use zeros. Change the following to zero. Example: 364 281 193

hundred thousands 364081 193

unifs 364081 190

millions 360081 190

ten thousands 360 001 190

tens 360001 100

ten millions 300 001 100

hundreds 300 001 000
thousands 300 000 000

Oral questions

Ask questions such as:

¢ How did you change a digit fo zero? What happens to that place
value?

Topic: Whole numbers Content links: R2-R5
Grade 8 links: R1, R4, 1 Grade ¢ links: R1, R10, 76-80

What is the value of the underlined digit.

Example: 763 104
60 000

Answers:
a. 80 b.3 000 c.10 000 d.70 000000 e.5 £ 90000

Write the following in expanded notation:

Example: 942 576
= 900 000 + 40 000 + 2 000 + 500 + 70 + 6

Answers:
a. 100000000 + 50 000 000 + 4 000 000 + 700 000 + 90 000
+8000+100+5
. 500000+ 90000+ 2000+ 500+ 60+ 2
. 4000000+900000+70000+8000+800+70+9
. 700004+ 7000+ 600+60+6
. 500000+ 40000+9000+300+20+7
4 000000+9

What is the value of 5in each of the following numbers?2

. Answers:
e S T 4. 50000 b, 5000000 c. 5000

d. 50 e. 500000 £ 5




° °__o Topic: Whole numbers Content links: R2-R5
m Re prese nt nlne 'dlglt n U m berS cont... Grade 8 links: R1, R4, 1 Grade 9 links: R1, R10, 76-80

Complete the following:

Problem solving

Find numbers with four or more digits in a newspaper. Write each number in
EXGmple: 297 654 = 297 604 L expanded notation. Write down what the number was measuring or used for.
297 654 - 50 = 297 604

7 Answer: Learner's own answer. For example:

12475 =10000+ 2 000 + 400+ 70+ 5
Answers:

. 378457 -70000 =308 457
. 421873 -20000=401873
. 887114 -14 =887 100

. 316522 -220000 =96 522

Could be R12 475 for a suite of furniture

. 124893 - 24 000 = 100 893 Reflection questions
737 896 - 5800 = 732 096

Always add and subtract from the number given in the first

column. X Common errors

Answers:

Add Subtract Add Subtract Add Subtract 1 Add
10 10 100 100 1 000 000 10 000

. 475021 475 031 475 011 475121 474 921 476 021 474 021 485 021
. 835296 835 306 835 286 835 396 835196 836 296 834 296 845296
. 789123 789 133 789 133 789 223 789 023 790123 788 123 799 123
. 336 294 336 304 336 284 336 394 336 194 337 294 335 294 346 294
. 428 178 428 188 428 168 428 278 428 078 429178 429178 429178
. 164228 164 238 164218 164 328 164128 165228 163 228 174 228




Objectives
Revise the following done in Grade 6:
e Order, compare and represent numbers to at least ?-digit numbers

Dictionary
Place value: Place value: The value of a digit depending on ifs place in
a number. E.g. 389 123: the value of the 8 is 80 000

Ascending order: Arranged from smallest to largest. Increasing.
Descending order: Arranged from largest to smallest. Decreasing.

Interval: A set of real numbers between two numbers either including
those two numbers, or excluding them, or including only one of them. It
is a range of numbers.

Intfroduction
Ask the learners to go to their workbooks on page iv.
Revise the following symbols with your learners: > <
Ask learners to give five examples using the symbols. E.g.
o 256 <265

265> 256

265 =265

65 <265

605 > 265

Topic: Whole numbers Content links: R1, R3-R5, 1

m Compare and order whole numbers  cioesinks 1 re 1 Grade 9 finks: &1, k10, 76-80

Ask the learners what an interval is. Guide them by saying
they will find it on a number line. When working with numbers,
it is the numbers between two specific values.

Arrange these numbers in ascending order on the number line:

17 211 17 235 17347 17678 17922 18 212

Answers:

a. 18212-17 678 =534

b. 17347 + 17922 =35269 + 2 =17 634,50

c. Eg 17900 d. 17 211 e. 18212

Arrange these numbers in ascending order on this number line:

1571 1699 1782 1999 2102 2342

Answers:
a. 1571 b. 2342 c.2342-1571=771
d. E.g. 1570 e. Eg. 2343 f. 1699+ 1999 =3 698

Arrange these numbers in ascending order on the number line:

34284 34285 34286 34287 34288 34289




Topic: Whole numbers Content links: R1, R3-RS5, 1
Grade 8 links: R1, R4, 1 Grade 9 links: R1, R10, 76-80

m Compare and order whole numbers cont...

Answers: Write in ascending order:

a. 34 284 b. 34 289 c. 34289-34284=5 Answers:

d. Eg.34280 e Eg34290 f 34286+ 34287 =68573 a. 421178;421179;421180; 421 181; 421 182; 421 183
b. 543 687; 543 688, 543 689; 543 690; 543 691

Fill in the missing numbers: c. 903 675;903 676;903 677;903 678; 903 679

21 000 22000 23000 24000 25000

31000 32000 33 000 34 000 35000 Wr”‘e In descendlng order:

Answers:

a. 564 747; 564 746; 564 745; 564 744; 564 743

b. 907 570; 907 569; 907 568; 907 567; 907 566

61000 ] 62000 | 63000 | 64000 | 65000 c¢. 352703;352702;352701;352700; 352 699

41000 42000 43 000 44000 45000

51 000 52000 53 000 54000 55000

Which number is halfway?2 Fillin>, <or=:
Answers:
Example:
‘ ‘ ‘ a. < b- <

\ \ |
471 340 471 345 471 350 Fill in >, < or =:

Answers:

b. | | | a< b. = c. < . e.> f. <

[ | | |
21208 |21216 21224 318970 | 319020] 319080

C | I | Use each of the following digits only once to make the biggest eight-digit number possible, and then the
" smallest eight-digit number possible.

12897 13897 ®@@

Which number comes next2 Answers:
a. 331349 b. 549323 c. 508614 Answer: 98 765 321 and 12 356 789

Answers
a. | |




Topic: Whole numbers Content links: R1, R3-R5, 1
Grade 8 links: R1, R4, 1 Grade 9 links: R1, R10, 76-80

Use a drawing to show that the following numbers are not

Objectives . .
Revise the following done in Grade é: prime numbers buf composite numbers.

* Recognise and represent prime numbers to at least 100 Example: 8 can be divided by 1,2, 4 and 8

0000 00000000
.... 1x8or8x1

Dictionary

Prime number: A number that can be divided evenly only by 1 or itself. 2xdordx2
The number must be greater than 1. E.g.: 7 can be divided evenly only
by 1 or 7, soitis a prime number.

000000000 9 is not a prime number.
Composite number: If it is not a prime number it is called a composite 1x9o0r9x1 9 can be divided by 1, 3,and 9

number. E.g.: 6 can be divided evenly by 1,2, 3and é soitis a
composite.

b.18
Introduction 000000000000000000 18 is not a prime number.
18 can be divided by 1,2 3, 6

Fun guestion: When you add two prime numbers will it give 1x180r18x1 and 9

you d prime number? ...:...::

90r9x2

Which numbers smaller than 100 can only be
divided by one or by the number itself?

6 or




ime number continved

O eeee000000 ©

155 is not a prime number.

155 can be divided by 1, 5, 31 and
155.

155 is a composite number.

0000000000000000000 | > isnotaprime number
0000000000000000000 57 canbedividedby1,3,19
0000000000000000000 | and57.

e.

It is a composite number.

0000000000000 39isacomposite number.
0000000000900 | 39 canbedivided by 1, 3,13 and 39.

f

68 is a composite number.
68 can be divided by 1, 2, 7,17
and 68.

Topic: Whole numbers Content links: R1, R3-R5, 1
Grade 8 links: R1, R4, 1 Grade 9 links: R1, R10, 76-80

Identify all the prime numbers from 1-100.

Answers:

a. 2;3;5;7;11;13;17; 19; 23; 29; 31; 37; 41; 43; 47; 53; 59; 61; 67;
71;73;79, 83; 89; 97

How would you write the following numbers as a product of
prime numbers?
Answers:

a. 2X2x3x3=36

c. 3x5x7=105

e. 2X2X2x2x3=48

b. 2x2x3x5=60
d 2x2x3x5x7=420
f. 2Xx2Xx2x3%x3x5x5=1800

What numbers are these? Why?

Answers:

a. All of the above are prime numbers, they can only be divided
by 1 and themselves. Some are 1-digit prime numbers, some 2-digit
and most 3-digit.

Problem solving

How many three-digit prime numbers are there less than 1 000. 143

[6rows of 19 = 114] + [1 row of 19 - 6 = 13] + [1 row of 19 - 3
=16] =143

Reflection questions




Topic: Whole numbers, Rounding Content links: R1-R3, RS, 1, 44, 47
Grade 8 links: R1, R4, Ré, 72 Grade 9 links: R1, R6, R10, 17, 20, 76-80

m Rounding off to the nearest 5, 10, 100 and 1 000

What is the symbol for rounding offe
Objectives Answers:
Revise the following done in Grade é: a. ~
* Rounding off numbers to the nearest 5, 10, 100, or 1 000

Round off to the nearest 10.

Dictionary Example: 789 = 790
Rounding: Rounding means reducing or increasing the digits in a

number while frying to keep its value similar. The result is less accurate, Answers:

but easier to use. E.g.: a. 10 b. 0 c. 80 d.
e 749 rounded off to the nearest 10 is 750

* 749 rounded off to the nearest 100 is 700 Round off to the nearest 100.
e 749 rounded off to the nearest 1 000 is 1 000

e 749 rounded off to the nearest 5 is 750 Example: 789 = 800

The symbol for rounding of is: =
Answers:

a. 0 b. 100 c. 0 d. 800 e. 900 f. 1800

Introduction  Yourfriend missed the lesson on rounding off. Use the number lines to explain how
t d off these pairs of numbers.
Ask learners e TTREsE PEE o Round o Round off to the nearest 1 000.

what does 14828, SN Gt

it mean to To he nearest 100 Example: 789 = 1000
round off to -- *F”m >
the necrest: ~Nalec W~~~ . Answers:

102 1002 a. 0 b. 0 c. 2000 d. 9000 e. 14000 f 67000

looozse HERE




Topic: Whole numbers, Rounding Content links: R1-R3, R5, 1, 44, 47
Grade 8 links: R1, R4, Ré, 72 Grade 9 links: R1, R4, R10, 17, 20, 76-80

m Rounding off to the nearest 5, 10, 100 and 1 000 continued

Complete the table:

Round off to
the nearest 10

Round off to
the nearest 100

Round off to the
nearest 1 000

. 7632

7 630

7 600

8000

. 8471

8470

8500

8000

. 9848

9850

9800

10 000

. 5737

5740

5700

6 000

. 9090

9090

9100

9000

Round off to the nearest five.

Answers:

a.5 b.5

c. 470

Complete the table:

d. 590

e. 2370

Example: 4= 5

£.3470

Round off to
the nearest 10

Round off to
the nearest 100

Round off to the
nearest 1 000

0

0

10

0

50

Why do we round off2 Give five examples from everyday life
where we round off.
Answers:

. Change

. Quick adding

. Weighing

. Ages

. Adding large numbers (estimates)

Problem solving

a. You have a five-digit number. After you round it off to the nearest thousand, you get a six-digit
number. What number could your first number have been?

b. You have a four-digit number. After you round it off to the nearest five you get 3 895. What was your
original number2

Answers:

a. A number between 99 500 and 99 999.

b. The 4-digit number would be either 3 893, 3894, 3896
or 3897.

Reflection questions

X Common errors




° Topic: Whole numbers Content links: R1-R4, 1
m CCIICUIC“'lng whole numbers Grade 8 links: R1, R4, Grade 9 links: R1, R10, 76-80

Before they start to do the questions, ask them to look through

ObjeCﬁVGS _ . ' the questions and estimate the answers. After they do the actual
Revise the following done in Grade 6, without use of calculators: calculations they can check their answers using calculators.
e Add and subtract whole numbers to at least 6-digit numbers

* Multiply whole numbers to at least 4-digit by 2-digit numbers Solve the sums. You can use the method of your choice.
* Divide fo at least 4-digit whole numbers by 2-digit whole numbers

* Perform calculations using all four operations on whole numbers, BEhE

278 467 + 197 539

= 200 000 + 100 000 + 70 000 + 90 000 + 8 000 + 7 000 + 400 + 500 + 60 + 30+ 7 + 9
300 000 + 160 000 + 15000 + 900 + 90 + 16

300 000 + 100 000 + 60 000 + 10 000 + 5000 + 900 + 90 + 10 + 6

400 000+ 70 000 + 5 000 + 900 + 100 + 6

400 000 + 70 000 + 5 000 + 1 000 + 6

400 000 + 70 000 + 6 000 + 6

476 006

estimate and round off

Dictionary

Add and subtract large numbers: To add or subtract large numbers, list
them in columns and then add or subtract only those digits that have
the same place value.

Example 2: Example 3:
27
Multiply two large numbers: To multiply two large numbers, write the + 109

numbers vertically with the larger number being multiplied by the
smaller number which is called the multiplier.

1

7
(7+9) 9
(60 + 30) 7
(400 + 500)

(8000 + 7 000)

(70 000 + 90 000)

(200 000 + 100 000)

Introduction

Ask the learners to open their worklbooks on page xii. Ask
learners to name the four basic operations in mathematics.
Ask learners how will they:

* Add and subtract large numbers.

*  Multiply large numbers.

* Divide large numbers.

N0 O O O O o~V N




532764
-29999%9
200000
232765

100000
194843

142637
-231528

Grade 8 links: R1, R4, Grade 9 links: R1, R10, 76-80

Topic: Whole numbers Content links: R1-R4, 1

Solve the subtraction sums. You can use a method of your choice
Example 2.
25368

Example 1
Answers

LY

237634
199999
120000
300000
437633

65479

+

80000+10000
7000+2000
300+200

178673
145568
200000
324241

+

Answers

O
O
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Topic: Whole numbers Content links: R1-R4, 1

m CGICUIGﬁng whole numbers continved Grade 8 links: R1, R4, Grade 9 links: R1, R10, 76-80

Solve the multiplication sums. You can use the method of your Solve the division sums. You can use the method of your
choice. choice. Answers:

Answers . b. 117rem3 C. 11 5rem 15
1211 407 252890
- 1200 - 2500
207 390
120 - 250
87 T 140
— 84 -125
3 15

Problem solving

1. We cycled 2 455 m on the first day and 3 650 m on the second day. How many kilometres did we
travel?

Answer: 455m + 3 650m =6 105m
. ljogged 1 550 m and my friend jogged 2 275 m. How much further did my friend jog than | did?

Answer: 2275m-1550m=725m

. The bakery bakes 2 450 biscuits on one day. How many did they bake during March? Note that they
only bake six days of the week.

Answer: 2450x 6 x4 =58800

. My mother bought 3 850 m of string. She has to divide it into 25 pieces. How long is each piece?

Answer: 3850m + 25=154m




Topic: Factors and multiples Content links: 5-6
Grade 8 links: R2, 3-4 Grade 9 links: R2, 2

m Factors and multiples

Objectives HCF: Highest common factor. E.g. The highest common factor of 2, 3

Revise the following done in Grade 6: and 4is 12.

* Mulliples of 2-digit whole numbers
Factors of 2-digit whole numbers
Prime numbers
Composite numbers
Find the LCM and HCF of numbers to at least 2-digit whole numbers

Dictionary

Multiples: The products of natural numbers (1, 2, 3, 4, 5, ...) are called
the multiples of the number. Multiples are the results of multiplying by
aninteger, e.g. 3 x 2 = 6 50 6 is a multiple of 2 and 3. The multiples of 6
are 6,12, 18, 24, ...

Factors: Factors are the whole numbers you multiply together to get
another whole number, in other words a whole number that divides
exactly info another whole number is called a factor of that number,
e.g. 3 and 4 are factors of 12, because 3 x4 =12

Prime number: A prime number has only two different factors. The one
factoris 1 and the other factor is the prime number itself.

Composite numbers have more than two different factors. E.g. 21 is
composite.1 x21 =21,3x 7 =21.There are only 4 factors: 1,21,3 and 7.
Lowest common multiple: E.g. the lowest common multiple of 3 and 5
is 15, because 15 is a multiple of 3 and also a multiple of 5. We use the
abbreviation LCM for lowest common multiple.

Introduction

Ask the learners to open their workbooks on page xvi. Go
through the definitions with your learners and ask them to

give you examples. Practice with finding multiples and factors
of whole numbers is especially important when learners do
calculations with fractions. They use this knowledge to find the
LCM when one denominator is a multiple of another, and also
when they simplify fractions or have to find equivalent fractions.

Write down af least six multiples of the following numbers, and
circle the common multiples shared by the two numbers. Answers:

a 2: 2,4(6)8,10(1) b. 3: 3,6(9 12, 15D
6:(6X1D 18, 24, 36, 42 9:(9X19, 27, 36, 45, 54

c. 4: 4,8,12,16,20,24(29 d. 5: 5,10, 15, 20, 25, 30, 35{20
7: 7,14,21(29, 35, 42 8: 8,16, 24, 32,40, 48

e. 4: 4,8,12,16(20), 24

5: 5,10, 15{20) 25, 30

Look at the examples above. What is the LCM factor for each:
Answers: a.6 b. 9 c.28 d. 40 e 20




° . Topic: Factors and multiples Content links: 5-6
m Factors and multi ples continued Grade 8 links: R2, 3-4 Grade 9 links: R2, 2

Write down the factors for the following, and circle the Express each of the following odd numbers as the sum of 3
common factors for the two numbers. Answers: prime numbers.

a. 122000 e@ Answefs: These are some of the possible answers.
24'8@24 a. 29=3+7+19 or 5+11+13
' ’ b. 83=5+4+37 +41 or 13417 + 53
: 28=% 2, 4(D14,28 c. 55=5+23+27  or 11+ 13 +29

21: 3,@ 21 d. 53=11+19 + 23 or 11413429 or13+17+ 23
15:6_@5 15 e. 99=17+29+53 or 13+19 + 67

18:(D2(3)6,9, 18
10200
- 24: (RIB)afo)s @ 24

60: Gla\aa 5’ 10' 15, 20’ 30’ 60 Which number or numbers between 1 and 100 has the most factors2
@ @ Answer: These numbers all have 12 factors.
. 18:0)2(3)6(9)18

Factors of 60: 1234561012 152030 60

81:(M3)9) 27, 81 Factors of 72: 1234689 12 18 24 36 72
Factors of 84: 123467 1224212842 84
Look at the examples above. What is the highest common Factors of90: 12356910 15 18 30 45 90
factor for each: Answers: a. 12; b. 7; ¢. 3;d. 12;e.9 Factors of 96: 12346812 16 24 32 48 96

Complete |Number Factors How many | Prime or
the factors? | composite ] ]
.12 [1,2,3,4,6,12 6 Composite Reflection questions

a

b. 41 1,41 Prime
c. 63 1,3,7,9, 21,63 Composite
d

e

f.

.77 1,7,11,77 Composite
X Common errors

following:

. 33 1,3,11, 33 Composite
121 1,11,121 Composite




Objectives

Revise the following done in grade é:
common fractions
equivalent fractions with denominators that are multiples of each other.
addition and subtraction of common fractions with the same and
different denominators.
addition and subtraction of mixed numbers.
percentage of a whole.

Dictionary
The numerator is the top number in a fraction. Shows how many parts
we have.

The denominator is the boftom number in a fraction. Shows how many
equal parts the whole is divided into.

Equivalent fractions are fractions which have the same value, even

though they may look different,e.g. 1= 2 =3 =4 = 5
2 4 6 8 10

Introduction

Fractions are used everyday by people who don’t even realise
that they are using fractions. Name ten examples.

Ask the learners to read the definitions and give five examples
of each. Ask the learners how are fractions, decimals and
percentages linked. Give an example.

Topic: Fractions Content links: R8, 30-46
Grade 8 links: R5, 65-75 Grade 9 links: R5, 11-18

Complete the fractions to make them equal. Answers: Note that
to do this you need to multiply (or divide) both the denominator and
the nominator by the same number to get the equivalent fraction.

e

b. C.

|

I wlw oo
Il

sl sl S
aa

x
ols D= Se

x

e. f.

h.

i.

x

O o u|w
|

[} ORI O) | O ) [N
I

S|cx U"‘.l|© N[N

25

What happens to the numerator and denominatore Extend
the pattern by writing down three more equivalent fractions.
Answers:

N

_ 243 _ 729
405 ~ 1215 3645

b 81 _243_729
108 324 972

b.




Fractions continved

Complete the fraction sums using the diagrams on the right.
Answers:

Calculat

Add and then subtract to test your answer. Answers:

S5x2 +L Test 12 _
7X2 14 14

_12
14

e {
a. 3,6,9(12)15, 18,21, 24, .
4,8(12)16, 20, 24, 28, ...

LCM: 12

L, 3G_4 .9 13

34 dys 12 12 12
1
12

b.

—10+2
14 14 14 +2

b 4 _

4
6

1 6 7
12 124 "1a

1_
2

b. 7x3 1
9x3 +27
=224 1
27 27
_22
27

he following. Answers:

b. 5,10, 15, 20,
6,12,18, 24...

LCM: 30

ix6+ Lx5= ﬁ_l_i

5x6 6x5 30 30
_29
30

_29

30

Calculate the following: Answers:
2
4

_ 142y 64
= 5+ Dt (G +2) ot

a 5141
3

1x4 2x3
=6+ (30 3x4 4i3)

_ i 5
ERAETREY

aS+1—
3 4

16+6 64

3 4 12
6—0=6§
12

1.2 million goods are sold per annum.

16x4 63
r 3 g3
18
12
82
12
10 x2
_6Hx2
_ 5
=6 o

18 _82
12 12

Answers: a. 1,2 million/1 200 000;
b.200 000; c. 600 000; d. 900 000;

e. 1100000

b.43 34
8 6

3 4

(4 3)+(8 6)

3x3 4 x4

53_6x4
9 16
_1+24 24
9 16
24 24

=1+

24

Problem solving

I had 1'72 of the cake.

Topic: Fractions Content links: R8, 30-46
Grade 8 links: R5, 65-75 Grade 9 links: R5, 11-18

35 x4

653

My friend had IZ of the cake.

How much cake did we have altogether2

Answer:

Loc Ly

What percentage of the circleisred? = 12 4 12
Answers: a. 25%; b. 50%; c. 75%; d. 0%




Objectives

Revise:

e Count forwards and backwards in decimal fractions to at least two
decimal places

* Add and subfract decimal fractions with af least two decimal places

Dictionary

Decimal fraction: A decimal fraction is a fraction where the denominator
(the bottom number in a common fraction) is a power of ten (such as 10,
100, 1000, etc). Decimal fractions are written with a decimal comma (or
point) and no denominator. This makes it a lot easier to do calculations
like addition and multiplication with fractions. e.g. 2,45=2 + 0,4 + 0,05
Ordering decimal fractions: Ordering decimal fractions can be in
ascending order and descending order. e.g. 0,8; 0.73; 0,823.

Ascending order: 0,73; 0,8; 0,823

Descending order: 0,823, 0,8; 0,73

Rounding (decimals): Rounding means to shorten a number and to
increase or decrease the value of the last digit of the shortened number so
that its value is similar to that of the original number, but easier to use. E.g.:
e 3,6 rounded off to the nearest unit is 4

e 2,32 rounded off to the nearest tenth is 2,3

e 1,738 rounded off to the nearest hundredth is 1,74

i Complete the number lines below, using decimal fractions.

Topic: Fractions (decimal) Content links: R8, 40-46
Grade 8 links: Ré, 71-75 Grade 9 links: R4, 16-18

Equivalence between common fractions, decimal fractions and
percentages: Common fractions, decimal fractions and percentage
which have the same value but look different. E.g. = ]% =025=25%

Percent / Percentage: A value expressed as a fraction of 100. Symbol
for percentage: %. Percent means ‘per hundred’.

Introduction

Ask the learners where in everyday life do we use:

¢ Common fractions¢ Decimal fractions? Percentages?
Answers: Examples might be older fruit and vegetables sold at half price
(50% off), sale discounts on clothes (20% off, 25% off, half price, etc.)

Answers:

| s
Ik
1

01 011 012 013 014 015 016 017 018 0,19
b.i. 0,21 ii. 0,09 iii. 0,15

< | | | | | | | | | | s
~ [ [ [ [ [ [ [ [ [ g
001 0011 0012 0013 0014 0015 0016 0017 0018 0019 002

c.i. 0,021 ii. 0,009 iii. 0,015




Topic: Fractions (decimal) Content links: R8, 40-46
Grade 8 links: R6, 71-75 Grade 9 links: R4, 16-18

Complete the table:

Complete the table below by adding to or subtracting from
Answers:

the number given in the first column. Answers:

Number Add | Add | Add | Sublract | Sublract | Sublract Decimal fraction Common fraction

0.1 001 | 0001 0,1 0,01 0,001 a.5,879 5879
a. 0,657 0,757 0,667 0,658 0,557 0,647 0,656 m
b. 232,232 | 232,332 | 232,242 | 232,233 232,132 232,222 232,231

b. 18,005 18 005

1000

Fill in the missing number:

Answers: a. 32,4+ 0,5 =329 b. 8,452 + 0,04 = 8,492
Answers:

a. R0,50 or 50c; b. R0,50 or 50c¢; c. R0,50 or 50c¢; d. R0,25 or 25c;

Add and then subtract to test your answer.
e. R0,25 or 25¢; f. R0,25 or 25¢

Answers:

a. 15,342 =10+ 5+ 0,3 + 0,04 + 0,002 ' . .
b. 456,321 =400 + 50 + 6 +0,3 + 0,02 + 0,001 Look at the diagram and answer the following: What is 40% of

200¢ Answer: 80
Calculate the following using any method

2 4, 9
4 + 1, 4
6 6, 3

a. Problem solving

| bought trousers for R150 and then got 25% discount. What did | pay for my trouserse

Answer: R112,50

Reflection questions




Objectives

Revise the following done in grade é:

* recognize and use the commutative; associative; distributive
property (identify element for addition)

Dictionary

Properties of number: Properties of number include the commutative,
associative and distributive properties. Note that these words were not
infroduced to learners in grade 6. These words will only be infroduced
in worksheefts 1, 2, and 3.

Learners should give five example for each statement. Discuss
these examples in groups and write five examples of each on
the board.

Complete the following:
Answers:
. 4-4=0
. 04+15=15
. 100 000x 1= 100000
. 299999 -299999 =0
. 84934x1=84934

Topic: Numeric and geometric patterns Content links: 65-69
Grade 8 links: R7, 27-28 Grade 9 links: R7, 27-28

Replace the shape.
Answers: These are examples of possible answers.
. 5-5=0
. 30x1=30
. 8+0=8
. 13-13=0
. 17x1=17

Complete the flow diagram:

Answers:

a. 0; 0; 0; 0; 0 [When a number is subtracted from itself the resultis 0.]

b. 8;99; 387 342;%; 0,75 [When 0 is added to or subtracted from a
number, the number remains the same.]

Create your own flow diagrams using the rules:
Answers: Here are some example answers:




What is the value of x2
Answers:
a.5 b.25 ¢c.0,2 d.0 e. 4,5

If, a=2,b =3, and c = 10, complete and calculate the sums.
Answers:

a. 2+3,3+2, Yes

b. 2x3, 3x2, Yes

c. (2x3)x10, 2x(3x10),Yes

d. (2+3)x10, (2x10) + (3x10), Yes

e. 10x1,1x10, Yes

Follow the order of operation to calculate each of the following:

Answers:

. 7-34+6 =10

. 16 +29-87=-42

. (96 +16)x2=12

. 35+5+(18-16)=9
14 + (36 -29) + 11=13

Follow the order of operation to calculate each of the following:

Answers:

a. 2a+2b b. 2a+2b
(2x5)+(2x2,5) (6,1x2)+(3x2)
10cm + 5cm 12,2 cm + 6 cm
=15cm =18,2cm

Topic: Numeric and geometric patterns Content links: 65-69
Grade 8 links: R7, 27-28 Grade 9 links: R7, 27-28

8

Answer:

Problem solving

Sudoku fun

There are 9 rows and 9 columns in a Sudoku puzzle. Every row and
column must contain the numbers 1, 2, 3, 4, 5, 6, 7, 8 and 9. There
may not be any duplicate numbers in any row or column.

Aregion is a 3 x 3 box like the green one shown to the left. There are
9 regions in a traditional puzzle. Like the Sudoku rules for rows and
columns, every region must also contain the numbers 1, 2, 3, 4, 5, 6,
7,8, and 9. Duplicate numbers are not allowed in any region.

o
£

=[N~ |W|N|[V |0
N|o|v]|=|o|N|w|o

oA [w|lw|lr|V|—=[N([N
[N el Rl RN - [N - S IO PN
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Reflection questions

X Common errors




Topic: 2-D shapes and 3-D objects Content links: 95-104
Grade 8 links: R11, R13, 49, 52-58, 60, 127-131

m 2-D ShCIpes and 3-D objeci-s Grade 9 links: R11, R13, 43, 47-52, 114-119

. . Ask learners what is a:
Objectives « 2-D shape

Revision: « 3-D object
* Name, describe and identify 2-D shapes and 3-D objects « 1-D object
» |dentify faces, vertices and edges in 3-D objects
e Draw 2-D shapes

Give an example of each.

Complete the following table:

DiCﬁonary 2-D shape within | Name the 3-D Draw the net Number of Number of Number of

the 3-D object object faces vertices edges

Geometric figure: A geometric figure is any set of points on a plane or 2 friangles Trianguiar 5 6 9
in space, though most frequently used for a 2-D shape that has length 3rectangles PR
and width.

Geometric object: A geometric object is a 3-D object that has length,
width and heigh’r. 2 squares

4 rectangles

Polygon: A closed two-dimensional figure formed by three or more line
segments that do not cross over each other. It is a plane shape with
straight sides.

5 rectangles
2 pentagons

Quadrilateral: A quadrilateral is a polygon with four sides, e.g.
rectangle, square, rhombus, parallelogram, kite and trapezium.

Triangle: A polygon with three sides and three angles. The three angles B hectatons
will always add up to 180°. These are names of three special types

of triangle: Equilateral, Isosceles and Scalene. Other names tell you
about the sides or the angles inside the triangle.




Name the polygons below. Tick all the quadrilaterals.

ONO/)

pentagon triangle octagon rhombus

/=

trapezium square rectangle hexagon

Name the quadrilateral and say if the size of the angles equal
90°, is less than 90° or more than 90°.

" e f i
9 h k

trapezium rhombus square rectangle

Topic: 2-D shapes and 3-D objects Content links: 95-104
Grade 8 links: R11, R13, 49, 52-58, 60, 127-131

m 2-D Shdpes and 3-D objeci's confinued | Grade 9 links: R11,R13, 43, 47-52, 114-119

Answers:

. less than . less than . more than

. more than . more than . less than

. less than . more than i. equal square
equal . equal . equal

. equal . equal . equal

. equal

Make a tick in the correct answer column. [Or learners can
use the < (less than) or > (more than) symbols to give their
answers.]

Answers:

This shape 1 right angle | 2 right angles | 3 or more right | No right angles
can have: angles

Square v

Rhombus v

Triangle

Hexagon

Trapezium

Quadrilateral

Rectangle [%4

Octagon v

[(¢¥) symbol in brackets indicates that the presence or
absence of aright angle or angles depends on the actual
shape of the shape.]




Topic: 2-D shapes and 3-D objects Content links: 95-104
Grade 8 links: R11, R13, 49, 52-58, 60, 127-131

m 2-D Shdpes and 3-D objeci's confinued | Grade ?links: 11, R13, 43, 47-52, 114-119

Learners answer the following questions: You know the lengths Draw the following:
of 3 sides of a parallelogram: 12,5cm, 7,5 cm and 7,5 cm. Answers:
Is that enough information to work out the length of the
4th side? If so, what is it2 Make a drawing to support your 145mori45cm
answer.

1
Answers:

12,5cm

3 7,5cm

12,5¢cm A possible answer Apossible  25mm
4 N answer %

You know the lengths of 4 sides of a pentagon: 2,5 cm, 4,2 cm,

3.5 cm and 6 cm. What will the 5th side be? Make a drawing
to support your answer.

Answers: Answers will differ from learner to learner.

Problem solving

Magazine or newspaper search

Find the following shapes in a magazine: quadrilateral, friangle and hexagon. Paste them here and
describe their angles and sides.

Quadrilateral Triangle Hexagon

e 4 sides e 3sides e 6sides

e sum of the e sum of the e sum of the
angles = 360° angles = 180° angles = 720°




m Transformations

Objectives
Revision:
* Recognise, describe and perform transformations.

Dictionary

Transformation: to change the form or appearance of something.
There are many kinds of geometric transformations, including
franslations, rotations, reflections and enlargements.

Rotation: a fransformation that moves points so that they stay the same
distance from a fixed point, the centre of rotation.

Rotational symmetry: a figure has rotational symmetry if an outline of
the turning figure matches its original shape.

Order of rotational symmetry: how many times an outline matches the
original in one full rotation.

Reflection: a fransformation that has the same effect as a mirror.
Reflective symmeiry: an object is symmetrical when one half is a mirror
image of the other half.

Translation: a translation is the movement of an object to a new
position without changing its shape, size or orientation.

Ask the learners if areflection is a transformation which has
the same effect as a mirror. What effect will the following
have? - rotatfion, - franslation, - enlargement

Topic: Transformations Content links: 86-94

Grade 8 links: R12, 121-126 Grade 9 links: R12, 105-113

Answer the following questions. Answers:

Purple rectangle:

a. Thelength=2cm
b. The width =1 cm

Green rectangle:

c. Thelength=6cm
d. Thelength=3cm
e. The purple rectangle is enlarged 3 times.

[Length: 2 cm x 3 = 6 cm; width: 1 cm x 3 = 3 cm]

6cm

Complete the table. Make drawings if needed.

Rectangle

Perimeter

Area

Enlarge by:

Perimeter

a. Length: 4cm
Width: 2.cm

12 cm

8 cm?

2 times
Length: 8 cm
Width: 4 cm

24 cm

b. Length: 3cm
Width: 2cm

10 cm

6 cm?

3 times
Length: 9 cm
Width: 6 cm

30 cm

c. Length: 5¢cm
Width: 4cm

18 cm

20 cm?

4 times
Length: 20 cm
Width: 16 cm

72 cm

d. Length: 6 cm
Width: 3cm

18 cm

18 cm?

2 times
Length: 12 cm
Width: 6 cm

36 cm

e. Length: 7cm
Width: 6 cm

26 cm

42 cm?

3 times
Length: 21 cm
Width: 18 cm

78 cm




m Transformations continued

To summarise what happens in question 2: When you enlarge
a shape by a scale factor the area is enlarged by that scale
factor squared. For example. The area of a square 2 cm by 2
cm is 4 cm?. Enlarge the square by a factor of 2 and you have
asquare 4 cm by 4 cm and an area of 16 cm? = 42 cm?,

Slide the figure 4 right, 4 up
Answers:

Topic: Transformations Content links: 86-94
Grade 8 links: R12, 121-126 Grade 9 links: R12, 105-113

-
o

Plot the
coordinates (9,9);
(6.8); (6.5); (9.5)
and connect the
points in order.
Then slide 3 down
and 5 left and
draw the figure
af these new
coordinates.
Answers:

N W A~ OO N O ©

N

o

1 2 3 4 5 6 7 8 9 10

-
o

Reflect the figure.
Answer:

- N W b OO N O ©

Line qf reflection
1.2 3 4 5 6 7 8 9 10

o




Topic: Transformations Content links: 86-94
Grade 8 links: R12, 121-126 Grade 9 links: R12, 105-113

Eﬂ Transformations continued

Draw a friangle with
coordinates: (4,8);
(1,5); (4.2). Then draw
its reflection across

a reflection line with

coordinates (5,9); (5.1).

Write the coordinates
of the new friangle.
Answers: (6,8);(9,5);(6,2)

Rotate the figure by a
quarter of a revolution
around the point (5,5).
Answer:

-
o

9
8
7
6
5
4
3
2

-

o

-
= N W A O O N ® © O

o

Draw a half turn image
of the figure: Triangle:
(5,5); (1.5); (1.9)

Write down the new
coordinates.

Answers:

(5,5); (9,5); (9,1)

Answer: No.

Answer: Yes.

Draw a fransformation using reflection, rotation and translation on one graph showing the movement

from one figure to the next.

-
o

= N W A~ OO N o ©

Problem solving

Answer:

(Here is an example

of a figure that is:

reflected,

then rotated -

clockwise by 90°, and

then translated 5

blocks to the left and

2 blocks down.)




m Area, perimeter and volume

Objectives
e Calculate the area and perimeter of 2-D shapes.
e Calculate the volume of a 3-D object.

Dictionary

Perimeter: The distance around a shape
Formula for a square: 4 [

Formula for arectangle: 21+ 2b

Area: The amount of surface of a two-dimensional shape.
Formula for a square: [?
Formula for arectangle: I x b

Volume: The volume of an object is the amount of space it fills.
Formula for a cube: I x h
Formula for a rectangular prism: I x b x h

Capacity: Similar in meaning to volume but it refers to the container of
that space. So, for example, we speak of a vessel have the capacity to
hold a certain volume of liquid.

Introduction

Ask the learners to read through the comic strip, and answer
the following questions:

e Whatis breadth? Whatis widthe Are they the same?

e Whatis perimeter?2 What is area? What is length?

Topic: Size, areq, perimeter and volume of 2-D shapes and 3-D objects
Content links: R14, 52-64 Grade 8 links: R14-R15, 82-91
Grade 9 links: R14-R15, 60-64, 100-104

Calculate the perimeter and area of the following polygons.

Answers: Determine the length of the missing sides.

a. Draw a horizontal line from 1 cm down the width so that one has a
square 1 cm by 1 cm and a rectangle 2 cm by 3 cm.
Or
Draw a vertical line 1 cm along the length so that one has a
rectangle 2 cm by 1 cm and a rectangle 2 cm by 2 cm.

b. 3cm+1cm+1cm+2cm+2cm+3cm=12cm
1cmx1cm=1cm? 1cm
2 cmX3cm=6cm?
Total = 7 cm?
Or
3cmx1cm=3cm?
2cmX2cm =4 cm?
Total = 7 cm?

3cm

Calculate the perimeter and area of the following rectangles.
Answers:
Perimeter Area
a. 214+ 2b =1xb

=2(10 cm) + 2(8 cm) =10 cm X8 cm

=20cm+ 16 cm =80 cm?

=36cm
b. 21x2b Ixb

= 2(10 cm) + 2(7,5 cm) =10cmXx7,5cm

=20cm+15cm=35cm = 75cm?




Topic: Size, areq, perimeter and volume of 2-D shapes and 3-D objects
Content links: R14, 52-64 Grade 8 links: R14-R15, 82-91
Grade 9 links: R14-R15, 60-64, 100-104

m Area, perimeter and volume cont..

If you have a rectangle with the following area, what could its Complete the table below. Answers:

length and breadth be? What is the perimetere Area = 210 m?
Answer: These are some possible answers.

Length Breadth Perimeter
15m 14 m 58 m
21m 10 m 62 m
30 m 7 m 74 m
70 m 3m 146 m
10,5 m 20m 61m
52,5m 4m 113 m

Length Width Height Short way to calculate Volume

Length x width x height
6cmx3cmx2cm

6cm| 3cm | 2cm 36 cm?®

Oral questions
After the learners have completed §ﬁ
question 3, ask them what dimensions e
they would choose if they had to build
a wall around the area in the most cost
effective way.

Answer: the dimensions with the
shortest perimetre (61 m)

length X width x height

3
8cmx2,5cmx3cm 60 cm

8 cm 3 cm

2,5cm

If you have a rectangular prism with the following volume,
what could the length, breadth and height be.

Volume = 2 100 m?3. These are some possible answers:

Length  Breadth Height

Sipho and his father are building a deck because the old one
is foo small. The old deck was 2,5 m x 3 m. They are going to
double the dimensions of the deck. Answers:
a. Originalarea=2,5mx3m

New area = (2,5mx2)x (3mx2)

Area=5mx6m

Area = 30 m*

70 m
30m
25 m
21m
15m
12 m

30 m
14 m
21m
10 m
35m
25m

1m
5m
4 m
10 m
4 m
7 m

2100 m?
2100 m?
2100 m?
2100 m?
2100 m?
2100 m?

Problem solving
Original perimeter =2,5m+3m+2,5m+ 3 m
New perimeter=5m+6m+5m+ 6 m
Perimeter = 22 m

Investigate: How many different ways can you draw a square and rectangles -
covering 64 square units2 Show them. Now try d similar
activity with an

* Do all of the above shapes hoye the same area? object of 64 cubic
* Do they all have the same perimeter2 units.

Answer: Perimeter in units Area in square units
8x8 32 64

4x16 40 64

2 6 2x32 68 64

2 9 1x 64 130 64

1 6 All have same area but different perimeters.

These are some possible answers:

If a rectangular prism Height Width Length
has a volume of 36 3 3 4

cubic units, what might
be the: a. height;
b. width; c. length?




Topic: Time Content links: None
Grade 8 links: None Grade ¢ links: None

This is how long | took to complete my maths homework this
Objectives week. Help me to complete this table. Answers:
e Read, tell and write time in 12-hour and 24-hour formats on both
. . . | started
analogue and digital instruments Maths sy | finished
Minutes | Seconds

e Calculate elapsed time. homework homework it at:
at:

Monday 30 01:30:01 15:00 16:30:01

Dictionary

. . . . Tuesda 15 01:15:25 15:30 16:45:25
Measure: The use of standard units to find out size or quantity with ey
regard to time, mass, capacity, length, temperature, perimeter, area Wednesday e 01:27:17 16:30 17:57:17
and volume. Thursday 55 00:55:45 17:45 18:40:45

Friday 15 01:15:09 14:50 16:05:09

Digital: Refers to the use of digits/numbers. Digital tfime is shown on a
clock or watch that shows numbers that are changed electronically in
a little window (as opposed to a number | visited my grandmother over the weekend. On Saturday, |
dial with long and short hands of time). This kind of clock is called a arrived 10:57:02 at her house. | left on Sunday at 13:45:05. How
digital clock/watch. Example of digital time: 12:45 long was my visit to my grandmother?
Answers:
Watch: A small portable timepiece, especially one worn on the wrist or Saturday 10:57:02 to 24:00:00 = 13 hours 2 minutes and 58 seconds
carried in the pocket. It has moving hands or a digital display. Sunday 00:00:00 to 13:45:05 = 13 hours 45 minutes and 5 seconds
Total = 26 hours 48 minutes and 3 seconds

Introduction

Ask leaners why:

0,5 hours = 30 minutes, not 50 minutes.

Learners give answers back in pairs. Give them enough time
to get to an answer.




Complete the table. Answers:

Weeks

Days

Hours

Minutes

Convert years to weeks and days:

Answers:

a. 260 (260,89) weeks and 1 826 (1 826.25) days [Taking into account
that there are 365,25 days a year. If a simpler formula of 52 weeks
ayear (instead of 52.18 weeks) is used then the answers are 260
weeks and 1 820 days.]

. 1330 (1330,55) weeks and 9 313 (9 313.875) days [Taking into
account that there are 365,25 days a year. If a simpler formula of 52
weeks a year is used then the answers are 1 326 weeks and 9 282
days.]

Convert centuries to years:
Answers:

a. 10 x100=1000

b. 500 + 25 =525

Topic: Time Content links: None
Grade 8 links: None Grade 9 links: None

Time zones:

Answers:

a. 24. There is one
time zone per hour
therefore hours
= 24 time zones.

. Zimbabwe, Lesotho,
Egypt, etc.
. USA, Canada, etc.

Problem solving

It took Sam 3 hours to travel 100 km. How many kilometres per hour did he travel? How long will it take
him to travel 120 km2 Give your answer in hours and minutes. What do you think he was travelling on
at this speed?

Answer:

100 km divided by 3 hours = 33,33 km per hour.

120 km will take 120%x 3 hours = 3,6 hours = 3 hours and 36 minutes
100

He was probably on a bicycle.

Reflection questions




Topic: Measurement Content links: R12, 52-64
Grade 8 links: R14-R15, 82-91 Grade 9 links: R14-R15, 60-64, 100-104

m Temperature, length, mass and capacity

Objectives

Convert:

* Length: mm, cm, m, km
* Mass: mg, g, kg, t

e Capacity: ml; [; kl

¢ Measure temperature

Dictionary
Measure: The use of standard units to find out size or quantity with

regard to time, mass, capacity, length, temperature, perimeter, area
and volume.

Temperature: A measurement of how hot or cold something is.
Measured with a thermometer. Measured in degrees Celsius -
temperature scale used in South Africa (°C).

Length: A distance between two points. The measuring units used in
the Infermediate Phase were: millimetre (mm), centimetre (cm) and
kilometre (km).

Mass: This measures the amount of matter that makes up an
object. It is similar fo weight, but mass stays constant, while the
weight measurement could change according to the gravity in the
environment.

An object would be weightless in space, but still have the same mass as
on earth. The measuring units used in the Intermediate Phase for mass
are: gram (g), and kilogram (kg).

Capacity: The amount a container can hold. The measuring units used
in the Intermediate Phase are: millilitre (ml) and litre (1).

Introduction
Ask the learners what the following is, give an example of each

and with what do we measure it.
e Temperature

* Length

e Mass

e Capacity

Write down each temperature.
Answers:
a. -5°C b. 0°C c. 9°C

d. 2°C e. -8°C f. -8°C
g. 9°C h. -3°C i. 1°Cless than -8°C

What is the difference in temperature shown in Question 1
between:

Answers:

a. 5°C b. 9°C c. 2°C

d. 10°C e. 3°C




Topic: Measurement Content links: R12, 52-64
Grade 8 links: R14-R15, 82-921 Grade 9 links: R14-R15, 60-64, 100-104

m Temperature, length, mass and capacity continved

Answer the following questions about length.
Answers:a. 10 mm b. 100 cm ¢.1 000 mm d. 1000 m e.

f. {[(0,250 kg + 0,500 kg — 0,200 kg) x 2] + 1 000 kg} + 2

[(0.550 kg) x 2] + 1000 kg} + 2

mm

cm

m

km

9cm

90

9

0,09

0,00009

3m

3000

300

3

0,003

2 km

2000000

200000

2000

2

10,5m

10500

1050

10,5

0,0105

3 600 mm

3600

360

3,6

0,0036

f. 2500 - (450 km + 565 km + 900 km) =2 500-1915 =585 km

Answer the following questions on mass.
Answers:a.1000g b.1000kg c.1000mg d.1000000mg
e.

mg g kg

35009 3500000 3500 3,5

2 kg 2000000 2000 2

2,5kg 2500000 2500 2,5

3t

3000000000

3000000

5000 000 mg

5000000

5000

{

{[1.1 kg] + 1 000 kg} + 2
{1001,1 kg} +2

500,55 kg (or 500 550 g)

Answer the following questions on capacity.

Answers: a. 1 000 ml

d.

b. 10001

c. 1000000 ml

ml

ki

5250 ml

5250

5,25

0,00525

4,51

4500

4,5

0,0045

3kl

3000000

3000

3

92999 ml

9999

9,999

0,009999

1,751

1750

1,75

0,00175

e.3750001; 375kl

Problem solving

Give five examples of how these words are used in your house.

Answer: Temperature: Oven/microwave; Capacity: Milk/water;

What is the
difference
between
capacity and
volume?

Mass/weight: Food; Length: Garden, swimming pool




Objectives

e Perform simple experiments where the possible outcomes are
equally likely and:

e List the possible outcomes based on the conditions of the activity

Dictionary

Probability: Probability refers to the chance or likelihood of something
happening.

Outcome: An outcome (in this context) is the result of a single trial of an
experiment.

Introduction

Look at the following pictures and ask yourself, “What is the probability that this will
happen today?”

Topic: Probability Content links: N137-140 [13-136]
Grade 8 links: 135-138 Grade 9 links: 138-143

Draw and make these two nets on cardboard, cut, fold and
stick them to make two dice.

C C
e alb e ab
d d

Roll the two dice a 100 times and write down each time the
same two letters occur. Use tallies to record your answers in
the table below.

Compare your answers with those of a friend. Are they the
same? Whye

Answer: In 100 throws of the two dice, same letter combinations
should appear about 16 times, and each individual same letter
combination about 3 times each.

You need to prepare. You heed an empty bag.
You need to make a set of 10 cards using old card board or
paper. Each card should be 4 cm by 4 cm.

X[|ylz|m|n

alala|b]| k




Topic: Probability Content links: N137-140 [13-136]

m Proba b"“'y continued Grade 8 links: 135-138 Grade 9 links: 138-143

Draw a card from the bag and record it below. Place the card Problem solving
back intfo the bag. Do this 100 times. R : 4
Card fun: Do a similar activity but use the following quadrilateral cards.

Letter on the card Times landed on the letter
X w iy
y

z

Answer: Learner's own answer. It should be about 1 in 4 probability
(25%) of drawing a particular card.

Reflection questions

Compare your answers with your friend. Are they the same?

Why?e
v X Common errors

Drawing a number x card from the bag has a probability of 1
out of 10. We can write it as

Answers:

=1 m=2 a=3 b k=L
10 10 10 10




Topic: Data handling Content links: 126-136
Grade 8 links: R16, 92-104 Grade 9 links: R16, 123-137

. . Look at this data-handling cycle and describe it.
Objectives

* Revise the data handling process. > Start with a

question y C°//e
‘70;:; e
Dictionary

et o“? © \
9 ® \/
Data handling cycle
Data: A complete set of individual pieces of information or facts that

have been collected, but have not yet been interpreted. ;be Represent the / 90“\ éo\°
datain o
a graph
Data handling: This is a process. It begins with a question. The purpose
of collecting data is to find the answer to this question.
Learners should be given the opportunity to collect data

to answer ‘real’ questions related to the learners’ experience.

Answer the question on the pictograph.
Answers:
d.

It is possible to use data from first-hand (primary) sources when the 1 quarter | 2" quarter 39 quarter 4h quarter
data is collected by the learners directly. Data can also come from Jan-March | April-June | July —September | October — December
second-hand (secondary) sources such as prepared databases, 350 000 550 000 450 000 600 000
reference books, newspapers, registers, weather statistics and so on.

b. People saved money during the year to replace their car at the end
Learners look at the data handling diagram and explain it with of the year.
the support of the teacher. c. The data was collected. Then it was organised and represented in
the pictograph. Then it will be interpreted (as Question 1b. asks the
learner to do).




Topic: Data handling Content links: 126-136
Grade 8 links: R16, 92-104 Grade 9 links: R16, 123-137

Use the Favourite colours

information from
the frequency
tfable to draw
and label the pie
chart.

Answers:

Colour Frequency

RN 0080830808380001INNNE

Purple: | AT LA A AL A A A 70 Frobiem soiving
5 Collect data about cell phones usage in your class and draw a bar chart of your results. Explain what
Blue | M AR R A 6

you need to do.

Green | MM ACH KK KA AR >
37

Reflection questions

X Common errors

17




Topic: Properties of numbers Content links: R?, 1-4, 111
Grade 8 links: 2 Grade 9 links: 10

.. Commutative property of addition and multiplication

Use the commutative property of addition or multiplication to
make the equations frue.

Example: 5+ 1 =1+ 5 (addition) and 5x 1 =1 x 5 (multiplication)

Answers:

. 134+2=2+13

. 62+31=31+62

. 4x5=5x4

. 7X9=9x7

. 9x8=8x9
12x15=15x12

. Learner's own answers

Introduction Use the commutative property of addition or multiplication to
make the equations frue.

Commutative property of addition and multiplication Example: f+e =e +f (addition) and fx e = e x f (multiplication)

Are the following true or false2 ‘ Answers:
3+4=4+3 3 .a+tb=b+a
3x4=4x3 £~ _
20+5=5+20 = .cxd=dxc
20x5=5x20 .. mXn=nXm
What do you noticee .h+g=g+h

. IXp=pxl

SXt=tXs
. Learner's own answers




Topic: Properties of numbers Content links: R?, 1-4, 111
Grade 8 links: 2 Grade 9 links: 10

.. Commutative property of addition and multiplication confinued

Show that the given equations are equal when you substitute,
a=2,b=5andc¢=3
Example: a +b=b +a (addition) axb=bxa (addition)
a+b=2+5 and b+a=5+2 axb=2x5 and bxa=5x2
-7 =7 =10 =10 . )
GEB =k @ axb=bxa Answer: Learner's own answer. It should be something like this:
atb=>b+a

Answers: 25+30=30+25
a cta=c+ta b. cxa=axc . bxa=axb 55— 55

3+2=2+3 3x2=2x3 5x2=2x5
5=5 6=6 10=10 axb=bxa
25x30=30x25
db+ta=a+d . bxc=cxb . btc=c+d 750 = 750
54+42=2+5 5x3=3x5 54+43=3+45
7=7 15=15 8=8

Problem solving

If @ =25 and b = 30, show that the commutative properties of addition and multiplication apply.

Reflection questions

Write an equation to show how each diagram illustrates the
commutative property of multiplication.
Answers:

a 4x3=3x4 X Common errors
. 5Xx6=6x5

b
c. 6X2=2X6
d 4x1=1x4




Topic: Properties of numbers Content links: R?, 1-4, 112
Grade 8 links: 2 Grade 9 links: 10

n Associative property of addition and multiplication

Use the associative property of addition or multiplication to
make the statements true.

Example: (5+ 1) +3=5+ (1 +3) (addition)
(5x1)x3=5x(1x3) (multiplication)

Answers:

. (6+2)+4=6+(2+4) 12=12

L (7+3)+1=7+B+1) 11=11

. 8x(10x4)=(8x10)x4 320=320

Intfroduction . 4x(5x2)=(4x5)x2 40=40
. (11x3)x2=11x(3x2) 66=066

Are owing true or false? i, . (12x2)x4=12x(2x4) 96=96
5+(3+2)=(5+3)+2 \

Use the associative property of addition to make the

9x(2x3)=(2x3)x9 statements true.

(12+14) +13=12+ (14+13)
(11x2)x4=11x(2x4) Example:f + (g + h) = (f+ g) + h (addition)

What do you notice? X (gx k) = (fx g) x h (multiplication)

Answers:
: . g x(hx1) . eX(dxf)

c
e. kX(zxd) . a+(d+v)
g aX(cxd) . kXA Xm)
i v+(+r)




Topic: Properties of numbers Content links: R?, 1-4, 112
Grade 8 links: 2 Grade 9 links: 10

n Associative property of addition and multiplication continued

Solveifa=2,b=4and ¢=3 Ifm=1,n=7andq=2, show that the equations are equal.
Examples: a+ (b+c¢)=(a+b) +c ax(bxc)=(axb)xc A:HS(\‘IIVEIST;I)+n=q+(m+n) b. (nxm)Xq=mx(nXxq)
534—231::3(%4”3 Z:g‘;x_?jf“"““ C+D)+7=2+(1+7) (7x1)x2=1x% (7 x2)
- - 3+47=2+8 7x2=1x%x14
10=10 14 =14
~a+t(btc)=(atbh)+c cax(bxec)=(axb)xc ...(q+m)+n:q+(m+n) ...(q+m)+n:q+(m+n)
Answers:
a. (c+a)+b=c+(@+b) b. (b Xa)xc=ax(bXc)

. nX(@xXm)=qX((nxm) . nt@+m)=mn+q)+m

(B+2)+4=3+2+4)
5+44=3+4+6

9=9
~(c+a)+b=c+(a+b)

. bX(cXa)=cX(axb)

4% (3%2)=3%(4%2)
4%x6=3x8
24 =24

(4%x2)x3=2x(4X%3)
8x3=2x12

24 =24
~(bXxa)xc=ax(bxc)

.b+(c+a)=(b+c)+a

4+B+2)=(4+3)+2
4+5=7+2
9=9

7X(2x1)=2x(7x1)
7X2=2x%x7
14 =14

“nX(gxm)=qx(nxm)

7+2+1D)=7+2)+1
7+3=9+1

10=10
snt@+m)=(n+q)+m

Problem solving

If @ =25, b =30 and ¢ = 10, write an associative property of addition and multiplication statement and

solve it.

Answer: Example answers are:

a+tb+c)=(@+b)+c ax((bxc)=(axb)xc

25+ (30+10)=(25+30) + 10 25x (30 x10) =(25x30) x 10
25+40=55+10 25x40=750x10

65 =165 7 500 =7 500

sbX(cxa)=cX(axb) ~b+(c+a)=(b+c)+a

Reflection questions




ﬂ Distributive property of multiplication over addition

° Infroduction

What do the brackets mean?
Look at this statement:
2(3+2).

How do you think | will
calculate thise

Topic: Properties of numbers Content links: R?, 1-4, 113

Grade 8 links: 2 Grade 9 links: 10

Use the distributive property to write a sum for each diagram
so that you can calculate the total number of blocks in
each drawing.

(2x3)+(2x5) B3x3)+(3Bx9)

2(3+5) 33+9)

(2x4)+(2x6) (4%x2)+(4x8)

4(2 +8)



Topic: Properties of numbers Content links: R?, 1-4, 113
Grade 8 links: 2 Grade ¢ links: 10

ﬂ Associative property of multiplication over addition continuved

Use the distributive property of multiplication to make these Ifa=3,b=2and c = 4, calculate the following:
statements true. ' '

Example: a(b+c)=axb+axc
3(2+4)=3x2+3x4
3(6)=6+12

Answers: 3 _ 18=18
a. 3(4+2)=3Bx4)+(3x2) 12+6=18

Example: 4(5+9) = (4x5) + (4x9)

a. bla+tc)=(bxa)+(bxXc) b. e¢(b+a)=(cxXb)+(c*xa)
b. 10(2 +3) = (10x2) + (10x3) 10[2 3] 23+4)=(2%x3)+(2x4) 4243)=(4x2)+(4x3)
20+30=50 2(7)=6+38 4(5)=8+12
14 =14 20=20
5
_— Lot . ac+b)=(axc)+(axb)
Use the distributive property of multiplication fo make these 34+2)=(3%x4)+(3x2)
statements true. 3(6)=12+6
Example: 4x 5+ 4x3=(4x5)+ (4x3)=4(5+3) 18 =18

a. (3x2)+ (3x5)

= 3(2 + 5) 3 Problem solving

- 3 X 7 - 2 1 6 + -I 5 — 2] Ifa=5,b6=9andc=11, write a distributive property statement and calculate the answer.

c. 53+1)=(5x3)+Gx1)

b. (6x1)+ (6x4) .
Cxrs ; Answer

a(b +c) b(a +c)

=6x5 =30 =56+ 11) =9(5 + 11)
=(5%9)+(5x 11 =(9%5)+(9x11)
¢ (3x2)-(3x1) =4(;5+5)5 ( ) =45+ 99

=3(2-1) =100 =144
=3x1=3




Topic: Properties of numbers Content links: R?, 1-4
Grade 8 links: 2 Grade 9 links: None

Zero as the identity of addition, one as the identity of multiplication, and other properties of numbers continued

Use zero as the identity of addition, or one as the identity of
multiplication to write a sum for the following:
Answers:

B e ey
o s |  s+0=5s |  5xi=5 |
el 7] 740=7 |  7x1=7
el 940=9 |  9x1=9 |
(o [1o]  10040=100 |  100x1=100
e[ 3]  34+40=34 | = 34x1=34
o fo1[  ot+0=01 [ = o01xi=o01 |

Use zero as the identity of addition, or one as the identity of
multiplication to solve the following:

Answers:

a. b+0=b> b. dx1=d c. exl=e

What do you notice? bx1=5b d+0=d e+0=e

Intfroduction

Choose the correct property of number to write an equivalent
statement to complete the equation.

Answers:

b. 23+9)=(2x3)+(2x9) c. 3+(4+8)=4+(8+3)

d. 5(9-8)= (5x9)-(5x8) e. 9+12=12+9

f. (2x5)x11=2x(5x11)




Zero as the identity of addition, one as the identity of multiplication, and other properties of numbers continued

Say if the following is true or false. If it is false, explain why it is Match column A with column B
false. Answers:

Answers: Column A Column B
. True Associative property of numbers axl=a
. False (commutative property does not apply to subtraction)
. True Commutative property of numbers (a+b)+c=a+(b+c)
. True
. False (associative property does not apply to subtraction)
True Zero as the identity of addition atb=b+a

Distributive property of numbers at0=a

lfa=2b=5,c=8,solve the following: Answers: One as the identity of multiplication alb+c)=(axb)+ (axc)

a. atc=c+a b.b+(c+a)=(b+c)+a
2+8=8+2 5+(8+2)=(5+8)+2 Problem solving

10=10 5 + 10=13 + 2 * What should | add to a number so that the answer will be the same as the number2
1 5 = 1 5 * By what should | multiply a number so that the answer will be the same as the number?2
+ Write five statements that are true using the properties of number.
* Write five statements that are false using the properties of number. Explain your answer.

c. a+0=2+4+0 d. b(a+c) or bla+c)
=2 =5(2+8) =5(2+8)
=5(10) =(5x2)+(5x8) Answers:
=50 =10+40 a. 0
=50 b. 1
True (Possible answers) False (Possible answers)
e. ac—b) or alc-b) f. bx1 c. i a=a+0 i 0=a+0
=2(8-5) =2(8-5) =5x1 iia+l=1+a i ax1=1
=2(3) =(2x8)-(2X5) =5 111.a+b=b+a {11.a—b=b—a
-6 —60-10 iv. axc=cxa iv.a+tc=c+a
—6 v. b=bx1 v a-1=1-a




Topic: Multiples and factors Content links: Ré, 6
Grade 8 links: R2, 3-5 Grade 9 links: R2, 2

How fast can you give me the first 12
multiples of 2s, 3s, 4s, 5s, 6s, 75, 8, 95,
10s, 11s and 12s2

x

EHHHHHHHH'H
EEEEEEHH!HH

Introduction
Use the number board to complete the following:

Example: The multiples of 6 are 6, 12, 18, ... 72, or
We can write it as multiples of 6:{6,12,18, 24, 30, 36, 42, 48, 54, 60, 66, 72}

Answers:

Infroduction . Multiples of 4: {4, 8, 12, 16, 20, 24, 28, 32, 36, 40}
Ask the learners to look at the number board. Ask, "How fast . Multiples of 7: { 7, 14, 21, 28, 35, 42, 49, 56, 63, 70}

can you give me the first 12 multiples of 2s, 3s, 4s, 5s, és, 7s, . Multiples of 5: { 5, 10, 15, 20, 25, 30, 35, 40, 45, 50}
8s, 95, 10s, 11s and 12s2" Then later ask, "How did the number . Multiples of 8: {8, 16, 24, 32, 40, 48, 56, 64, 72, 80}
board help you?" . Multiples of 2: {2, 4, 6,8, 10, 12, 14, 16, 18, 20}

) Multiples of 9: {9, 18, 27, 36, 45, 54, 63, 72, 81, 90}
Remind the learners about the concept of the Lowest

Common Multiple (LCM). Ask them what the LCM of 50 and 60
is. Ask them what the LCM of 200 and 900 is.




° . Topic: Multiples and factors Content links: R4, 6
ﬂ Mulii ples continued Grade 8 links: R2, 3-5 Grade 9 links: R2, 2

Write down the first 12 multiples of the numbers below. Circle all What is the LCM for the following?

the common multiples and identify the lowest common multiple Answers
(LCM). a. Multiples of 2 and Mult ples of 8

Example: Mulfiples of 2: 2, (4,) 6, (8,) 10, (12) 14, 18, 20, 22, 24 mﬂigg{: gif:; 61 6. 5% 3(; 12} 14Lélsl }8
Multiples of 4: (418 (12) ER R . Multiples of 3 and Multiples of 6:
The LCM is 4. Multiples of 3: ' ,12,15,18, ..}
Multiples of 6: 12 18 24,30,36,..} LCM=6
Answers . Multiples of 5 and Multiples of 3:
a. Multiples of 5: {5,(10)15, 20, 25, 30, 35, 40, 45, 50} Multiples of 3: {3, 6,9 12.@18.21. 24, ..}
Multiples of 10: 20, 30, 40, 50, 20, 24, 28, 32, 36} Multiples of 5: {5, 10(15) 20, 25, 30, 35,40, ...} LCM =15
LCM =10 . Multiples of 4 and Multiples of 8:
Multiples of 4: 312, 16, 20, 24, ...}
. Multiples of 5: {5, 10, 15, 20, 25 35) Multiples of 8: ( 8)16, 24,32,40, ..} LCM=8
Multiples of 6: {6, 12, 24,30)36} . Multiples of 70 and Multiples of 60:
LCM = 30 Multiples of 70: {70, 140, 210, 280, 350 490, ..}
Multiples of 60: {60, 120, 180, 240, 300, 3 0, 480 .} LM =
Multiples of 90: {90270 360, 450, 540, 630, 720, 810, 900, . Multiples of 100 and Multiples of 125:
990, T080} Multiples of 100: {100, 200, 300, 400,600)600, ..}
Multiples of 20: {20, 40, 60, 80, 100, 120, 140, 160.200 220, Multiples 0f125={125,250,375625, .} LCM =500
LCM =72 240} Problem solving

In our homes there are various things that come in multiples. Give five examples of multiples from your
home.

Answers:
a. knives and forks; b. cups; c. chairs; d. glasses; e. windows; f. eggs




n Divisibility and factors

Introduction
Learners need to find the missing information.

Your little brother messed up your notes. Find the missing information.

A number is divisible b# if the number formed by the last three digits is divisible by 8.
A number is divisible by 3 if the sum of the digits is divisible by 3.

A number is divisible by 10 if the last digit i*

A number is divisible by*f the last digit is either 0 or 5.

A number is divisible by 4 if the number formed by the last two digits is divisible by#
A number is divisible by 9 if the sum of the digits is divisible by 9.

A number is divisible b*if the last digit is 0, 2, 4, 6 or 8.

Topic: Multiples and factors Content links: Ré, 5

Grade 8 links: R2, 3-5 Grade ¢ links: R2, 2

Tick if the -l 2 [3[4]s57(10]
numbers are a.376 | v | v ]| | |
g'\gs'kj'e o . b.72%2| v | [v ][ [ |
A c900| v | [ [v][v
more than one d.6si2l v | v v |
answer e.2355| |v ][ [v][ |

The following numbers are divisible by?2
Example: 6 is divisible by 1, 2, 3 and 6.

Answers:
a.12: 1;

’

’

’

;12

2;3;4;6
c.42: 1;2;3;6;7;14; 21; 42
2;4;8;1

e.64: 1; 6; 32; 64

» 5 0O,

Which two numbers, when multiplied, give you this number?
Example: 6=2x3,6=1x6

Answers:

a. 3x4 b. 1x36 ¢ 1x42 d. 1x24 e. 1x64
2X6 3x12 2x21 2x12 2X32
1x12 4x9 3x14 3X8 4x16

6X6 6X7 4X6 8x8

What do you notice if you compare question 2 and 3's
answers2 Answer: Answers are the same.




Topic: Multiples and factors Content links: Ré, 5
Grade 8 links: R2, 3-5 Grade 9 links: R2, 2

' &  Divisibility and factors confinved

For each of the numbers given below, write down: a. i. Factorsof8: {1,2,4,8}  Factorsof16: {1,2,4,8, 16}
(i) All the possible multiplication sums using only two numbers 1L. 1,2,4,8
that will give you this number. iii. 8
(i) All the numbers used in these multiplication sums, in - 1. Factors of 3: {1,3}
ascending order (but do not repeat a number). ii. 1,3
(i) Complete the sentence: "These are the factors of __." fil. 3
(iv) Complete the sentence: "Factors of ___ ={ 3 . 1. Factors of 3: {1, 3}
Answers “ L3
a. i 18:1x18;2x9;3x6 fil. 3
ii. 1;2;3;6;9; 18

Factors of 12: {1, 2, 3,4, 6,12}

Factors of 9: {1, 3, 9}

Common factors

Complete Words Factors

il

iv.
.
il.

il

iv.
.0
il.

iil.

iv.

These are the factors of 18

Factors of 18 ={1; 2; 3; 6; 9; 18}
25:1x25;5%x5

1;5;25

These are the factors of 25

Factors of 25 ={1; 5; 25}
36:1x36;2x18;3%x12;4Xx9;6X6
1;2;3;4;6;9;18; 36

These are the factors of 36

Factors of 36 ={1; 3; 6; 9; 12; 18; 36}

the table.

Factors of 4 and
Factors of 8

1,2, 4,

1,2, 4,

Factors of 9
and Factors
of 12

1,3

Factors of 4
and Factors
of 28

1,2,4

Factors of 12
and Factors

1,2,3,4,6
1,2,3,4,6

1,2,3,4,6,

,2,3,4,6,12,18,36 |12

of 36

Complete the following, using the example to guide you.

Example: i. Factors of 12 are(1,2)3)4,/6 ond 12
Factors of 30 arg 1)213) 5, 6,10, 15 and 30
ii. The common factorsare: 1,2, 3, 6
ii. The highest common factor is 6.

Find out!

When in everyday life do we use HCF2

Answer: When we use the HCF to simplify fractions. For example, hot dog viennas sometimes
come in packs of 10, while bread rolls come in either 6 or 12. What is the smallest number of
each you have to buy to have the same number of each.




Introduction

Remember that a ratio is a comparison between two
numbers. Discuss the diagram at the top of page 14 with the
learners.

Topic: Ratio and rate Content links: 8, 66, 114
Grade 8 links: None Grade 9 links: 3

Write the following ratios as fractions of the whole.

Example: 2 boys : 3 girls is the same as =  are boys and £ are girls

Answers:
a. 3:4= _ and
4

3
c. 6:8= 7 and7
6 8
14and 14
1

3 ?

e. 1:2=

Write the following ratios as percentages.

Example 3.7
is the same as % and ]70
=0,3and 0,7

=30% and 70%

Answers:
b. 2: 82 8

—1—0and10

=0,4and 0,6 =0,2and 0,8
= 40% and 60% =20% and 80%

c. 5:5
=5and 2
10 10
=0,5and 0,5
=50% and 50%




= 0,48 and 0,52
=48% and 52%

. 20:30
=20x2 and30x 2
50 2 50 2
_ 40 and 60
7100 100

= 0,40 and 0,60
=40% and 60%

f. 1:3
1,25 3,25
—4><25and4><25
25 4ng 75

= and
100 100

=0,25and 0,75
= 25% and 75%

Multiply the denominator and
numerator (the top and bottom
respectively) with the same number
(in this case 4 because 25 X 4 = 100)
to get the fraction out of 100).

Topic: Ratio and rate Content links: 8, 66, 114
Grade 8 links: None Grade 9 links: 3

Solve the problems.

Answers: 6 4

a. Red: Green = 6:4 10 are red; 10 are green.
0,6 are red and 0,4 are green.
60% red and 40% green.

. If side = 2 units then the area will be 2? units = 4 square units.
Double the side will be 4 units and then the area will be 16 square
units.

.’ when side of square is doubled the area will increase
= 4 times.
The ratio of the Area of the original: Area of new will be:

416 0r 1:4 = —; and —;‘ = 0,2 and 0,8 = 20% and 80%

Problem solving
There are 600 pupils in a school. The ratio of boys to girls in this school is 9:11. How many girls and how

many boys are in this school?

Answers:
Boys: 2. x 600 = 270
20

Girls: 11 x 600 = 330
20

Reflection questions




Topic: Ratio and rate Content links: 7, 12-13
Grade 8 links: 8-10 Grade ¢ links: 3

Ratio examples:
* Juice concentrate and water
Two gears
Left handed people to right handed people
Recipes: sugar to margarine
Ratio of two different sized paintings

Rate examples:

* Rand per kilogram
Rand per volume
Rand per mass

Rand per length
Kilometres per hour

Find the unit rate.
Intfroduction

Tell the learners that rafio and rate are used for solving
many real-world problems that involve comparing different Answers:

quantities. Ask them to look at the two examples in their 2 8 b. 12 c 6 d 8
workbooks and then give another five.

Look at the ratio and rate examples. Give another Find the unit rate for each.
5 real-life examples

Example: 50 hamburgersin 10 days = 5§ hamburgers per day.

600 kilometres 10 kilometrers _

Example: wles e =10 kilometres/litre

Answers:
a. R2/kg b. 10 m/s c. R25/1 d. 30 km/h

4 boys to 5 girls R25 per kg




Topic: Ratio and rate Content links: 7, 12-13
Grade 8 links: 8-10 Grade 9 links: 3

Solve the following. Show all calculations. Problem solving

Answers: A water tank that holds 100 litres is leaking at a rate of 2 litres/min. How long will it take to waste 24 litres
a. (120 leaves)/(4 hours) b. (1000 km)/(100 litres) at this rate?
=120+4 =1000-=100

= 30 leaves/hour =10 km/litre Answer: 12 minutes

c. (9 goals)/(5 matches) d. Rate=120m/h x 4
=9+5 =120 x 4 . .
= 1,8 goals/match = 480 metres after 4 hours Reflection questions

We use rate on a daily basis. Give five examples and then
write it as an unit rate.
Answer: Here are some examples: X Common errors

Rate daily example Unit rate

a. We fravelled 5 km to school, and it took us 10
minutes. 30 km/h or 2 m/km

b. R100 for 2 kg meat
=100 +2 =R50/kg
. R100 for 10 litres petrol
=100 + 10 = R10/litre
. We buy 4 cartons of milk and
get 2 for free. 4+2 =2

. We buy 15 loaves of bread for
10 people. 15+ 10 =1,5

R50/kg

R10/litre

Buy 2 and get 2 free

1,5 loaves per person




° ° Topic: Financial maths Content links: 10-13
n Money in South Africa Grade 8 links: R10, 6-10 Grade 9 links: R10, 6-9

Intfroduction
Ask the learners what the currency was before Rand and cents.

1652 - 1800: Reals, Rix dollars, VOC

1800 to 1923: Coin of the British realm

1874: Burgerspond

1874 - 1932: Strachan and Co token

1892 to 1901 Kruger coinage

1902: Veld pond

1823 — 1964 South African pounds, shillings and pence

1932: Gold standard dropped and foken coins outlawed You el some Youbuysome  Direction of play:

goods. Move one .. goods. Move one  Start on A10 and play in the direction of J10.
" row Up and earn ow down and pay Move then one row up.
R100. \ R100. Move in the direction of A9.
Move one row up.
Move in the direction of J8. Continue this pattern.




4 * . Topic: Financial maths Content links: 10-13
n Money in South Africa continued Grade 8 links: R10, 6-10 Grade 9 links: R10, 6-9
If these were the results of the numbers your dice landed on, Problem solving

how much money do you have at the end of the game. After

what happened. Answers: Here is an example of how things might go.

Number on dice | Number sentence or word sum Reflection questions
Earns R20

R20 + R100 =R120
R120 + R200 = R320 X Common errors

R320 + R100 = R420
R420 + R100 = R520
R520 + R0 =R520
R520 + R0 =R520
R520 + R0 =R520
R520 + R0 =R520
R520 + R0 =R520
R520 + R50 = R570
R570+ R0 =R570
R570 + R20 = R590
R590 + R200 = R790
R790 - R100 = R690

O IN[BIN|c||OA|N|W|O~|IN]|O~|W|O~|O




Topic: Financial maths Content links: 9, 11-13

prOﬁ'l', loss and discount Grade 8 links: R10, ¢-10 Grade 9 links: R10, 6-9

Learners must if they are making a profit or a loss in the
examples and how much.
Answers:
a. Profit = Income - Expenses
Profit = 65c¢ - 45¢ = 20c

. Profit = Income - Expenses
Profit per pencil= R2,40 - R2,00 = 40c
Profit on pencils = 40c X 40 = R16,00

. Profit = Income - Expenses
Profit on juices = (R2,50 X 40) - (R1,50 x 40) = R100 - R60 = R40
Stall expenses = R50
Profit = R40 - R50 = - R10
Loss = R10

Ask the learners the following:

Do you know the meaning of profit, loss and discounte Ask
them or give the learners some examples.

Tell learners that: Remember profit and loss do not only apply
fo businesses, but also to your personal income.

. Profit = Income - Expenses
Sales of sweets = 30c X 75 = R22,50
Cost of packet of sweets = R10,45
Profit = R22,50 - R10,45 = R12,05

povesiknovibeimespidloipicitiicssand “"°°"'7 [If the cost of only 75 sweets, not the whole packet, is considered,
= then the cost per sweet is less, 7,8375c as against 10,45c and the
profit is R14,6625 (rounded to R14.66)]




Topic: Financial maths Content links: 9, 11-13

prOﬁt, loss and discount cont... crade s inks: r10, 610 Grade 9 links: k10, 6.9

e. Profit = Income - Expenses
Number of bananas =3 x 12 X 12 =432
Number sold = 432 x 80 = 345,6 = 346 (work with whole bananas)
Sales of bananas = 346 X 65¢ = R224,90
Cost of bananas = 3 X R75 = R225
Profit = R224,90 - R225 = -10c
Loss = 10c

[Loss = 36c if the tally of banana is not rounded off.
Cost of bananas = 3 X R75 = R225
Number of bananas =3 X 12 X 12 =432

80
Number sold = 432 x 100 = 345,6

Sales of bananas = 345,6 X 65¢c = R224,64
Cost of bananas = 3 X R75 = R225
Loss = R225 - R224,64 = 36¢ |

Profit can be calculated in different ways. Normally when we talk about 10 % profit
we calculate it on the cost price. We sometimes also refer to a 10 % mark-up.
The formula for the percentage profit is:
Profit (= Selling Price — Cost Price) x ]00
Cost Price

For example, if | sold a football WhICh cost me R200 for R220 | make a 10% profit.
R20 (= R220 - R200) x 100 =10 %

R200

Are you making a profit or a loss¢ How much?
Profit can be calculated in different ways. Normally, when we
talk about 10% profit (or "mark-up"), we calculated it on the
cost price. To get the selling price we use this formula:
Selling price = Cost price + (Cost price x profit %)
E.g. R200 + (R200 x 10%) = R200 + R20 = R220
To get the percentage profit we use this formula:
Percentage profit = (Selling Price — Cost Price) x 100
Cost price

E.g. (R220 — R200) x 100 = 10%
200 1

Answers:
a. Selling price = Cost price + (Cost price X profit %)
=45c + (45¢c X 25%)

=45¢ + (45¢ x 29
=45c+ 11,25c
=56,25c

= 56¢ [rounded off]

b. Selling price = 127c + (127c X ll_go

=127c+ 21,59c
=148,59¢
= R1,49 [rounded off]




Topic: Financial maths Content links: 9, 11-13

profit, loss and discount cont... crade siinks: r10, 610 Grade 9 inks: 10, 69

c. Costperjuice =R1,50 + % = R1,75

Problem solving

If you bought your bicycle for R1 300 and you are selling it for R1 500, what percentage discount, on
35
Selhng price — R1’75 + (R175 X R ) selling price, can you give your friend who wants to buy your bicycle and still make R50 profite
=R2,3625

= R2,36 [rounded off] Answer:
Selling price = R1 500

Will | still make a proﬁ’r if I sell it with discounte Answers: Discounted sale price =R 1300 + R50 = R1350
a. Costper sweet = R12,45 = 100 =R0,1245 =12,45¢c Discount amount = R1 500 =R 1350 = R 150

Sale price for loose sweets = 20c

Discount price for 10 or more sweets = 20c¢ X % =15c Discount = (150 + 1 500) x % =10%

Sweets sold = (35 X 20c) + (25 X 15¢) =700c + 375c =1 075c

Cost of sweets sold = 60 x 12,45¢ = 747¢ Reflection questions

Profit amount =1 075c - 747c = 328c

=R3,28

. Number bananas =3 x 12 x 12 =432 X Common errors

_ 80 _ _ [only whole
Number sold at 65¢ =432 X m =345,6 = 346 bananas are sold]

Sale amount of 65¢ bananas = 346 X 65¢c = R224,90

Number sold at 80% discount = 432 - 346 = 86 20

Sale amount of discounted bananas = 86 X (65c¢ X T.O) =R11,18
[80% discount means they are sold at 20% of original price]

Total sales amount = R224,90 + R11,18 = 236,08




Topic: Financial maths Content links: 9-10, 12-13
bud (o] et Grade 8 links: R10, 6-10 Grade 9 links: R10, 6-9

Do you know what a budget is?
Can | have my own budget or is it only for adults?

Introduction
Ask the learners the following questions: Determine your income
¢ Do you know what a budget is2

e Canlhave my own budgeT or isit only for adults?2 Creating a budget is the most important step in controlling your money.The first
rule of budgeting: spend less than you earn!

Example: If you received R50 allowance (pocket money) per month and another
Tell the learners that: R30 for your birthday, you cannot spend more than R80 for the entire month.

* Budgetis like a scale where you try to balance your income
and your expenses. Answers:

Income Estimated amount

Important: Your income should always outweigh your expenses.
Pocket money R100

Birthday money R50
Wash car R20
Sell CD to a friend R45

Estimated total income R215




budget

Estimate expenses. Example:

Expenses Estimated amount

Airtime R50

Tuck shop R25

New t-shirt R100

Gift for mother R25

Estimated total expenses R200

Am | making a surplus?

Estimated amount

Total income R215

Total expenses R195

Net income R20

What can | do with my surplus?
Answers:
Example: I can save up for a movie in the holiday.

Savings
Answers: R499,95 + R80 = 6.249375
Therefore I must save for 7 months to buy the computer game.

Topic: Financial maths Content links: ?-10, 12-13
Grade 8 links: R10, 6-10 Grade 9 links: R10, 6-9

Track your budget. Answer: Learners' own answers. Example

Actual amount | Estimated amount | Difference

Income

Pocket money | 50 50

Car wash 20 10

Mow lawn 15 30

Birthday gift 50 0

Total income 90

Expenses

Sweets 15 15

Movie 40 50

Stationery 60 40

Total expenses

Net income 20 15

Problem solving

Describe in your own words what you think of this saying: “A budget tells us what we can't afford, but it
doesn't keep us from buying it.”

Learners' own answers. The statement suggests that you can find
ways of buying what you cannot afford -- for example by getting a
loan. But is this a sensible option?




Topic: Financial maths Content links: 9-11,13

- loans and interest Grade 8 links: R10, 6-10 Grade 9 links: R10, 6-9

Calculating interest amount

When someone lends money to someone else, the borrower usually pays a fee
to the lender. This fee is called ‘interest'. There are two kinds of interest: ‘simple’
and ‘compound’. ‘Simple’ or ‘fiat rate’ interest is usually paid each year as a fixed
percentage of the amount borrowed or lent at the start. With ‘compound’ interest
you also pay interest on the interest!
The simple interest formula is as follows:
Interest = Principal x Rate x Time
where:
‘Interest’ is the total amount of interest paid,
‘Principal’ is the amount lent or borrowed,
‘Rate’ is the percentage of the principal charged as interest each year.
‘Time’ is the time in years to pay back the loan.

Answers:
. R1500 x 10% = R150
. R1500 % 110% = R1 650

. R1650 x 52 =R31,73 per week
Ask the learners if the know what a loan and what interest is. . R1500x 112% = R1 680

Tell leaners that it is never a good idea to borrow money. R1 680 — R1 650 = R30 more
Rather save until you can afford to buy something.

Calculating interest rate. Answers:
What is a loan? What is interest? N a.(R3900 — R3000) = R450 per year
2
b. R450 100 _ .,
R3000 < 1 %
c. 52 weeks/year . 104 in 2 years
R3 900 + 104 = R37,50 per week
d. (R3360 — R3000) x 100 =12%
R3 000 1




. Topic: Financial maths Content links: 9-11,13
Loans and Interest continved Grade 8 links: R10, 6-10 Grade 9 links: R10, 6-9

Calculating repayment period
Answers:

. . : | am repaying R452 per month on my loan. The interest rate the bank charged me was 15 % simple
a hltef est= I fﬂielpa* X Rate K I me—= Inte‘ est interest. | have to repay my loan over 48 months. | calculated that the total amount of interest | am

paying over the 48 months is: R8 136. What was the original amount | borrowed at the bank?2

Problem solving

. Total interest: R6 750 — R5 000 = R1 750
Interest for one year: R5 000 x 10% = R500
Period: R1 750 + R500 = 3,5 years

Answers:
Total repayment = R452 x 48 = R21 696
Interest = R8 136

. Total interest: R8 360 — R5 000 = R3 360
Interest for one year: R5 000 x 12% = R600
Period: R3 360 + R600 = 5,6 years

Principal = Total repayment — Interest
=R21696 —R8136 =R13 560

. Total interest: R14 700 — R7 500 = R7 200 . .
Interest for one year: R7 500 X 12% = R900 Reflection questions

Period: R7 200 + R900 = 8 years
X Common errors




Topic: Financial maths Content links: 9-12
Grade 8 links: R10, 6-10 Grade ¢ links: R10, 6-9

Let us review these financial terms.

You are starting your own lemonade stall. Answers: a.

Lemonade sold

Estimated total income _

R75
R75
20

Netincome  |R7500—R37.50 = R37,50




It is going very well with your lemonade stall and you are sfill
making a 100% profit on the cost of 30 cups a week sold af
R2,50 a cup and your brother continues to help you. You decids
to buy a lemonade maker. The lemonade maker will cost you
R1 750 and you asked your family to lend you the money. They
agree to lend you the money at 15 % simple interest per year.
You have to repay them in one year. With the lemonade maker
you will be able to sell 150 cups per month. Will you still be
profitable? What percentage profit or loss will you make?2

Cost of lemonade maker plus interest

=R1750 + (R1 750 x 15%) =R2 012,50

Cost of 30 cups of lemonade = R37,50

Sale of 30 cups at R2,50 a cup = R75,00

Cost per 150 cups = R37,50 x 5 =R187,50

Cost of lemonade per year = R187,50 x 12 = R2 250
Sales of 150 cups = R75,00 X 5 = R375,00

Sales per year (12 months) = R375,00 X 12 = R4 500

Profit = R4 500 — (R2 012 + R2 250) = R238

Profit % 100 _

Percentage profit on cost =
gep Cost 1

Topic: Financial maths Content links: 9-12
Grade 8 links: R10, 6-10 Grade ¢ links: R10, 6-9

b. Profit

. 100% R37,50 profit y 100
R37,50 cost 1

. Profit = Principal + (Principal X Rate X Time)
=R37,50 + (R37,50 x 100
New selling price = R2,50 +

. Costwill decrease by 15¢ commission per cup = 15c X 30 = R4,50
Total cost is now R37,50 — R4,50 = R33,00
Profit will therefore increase by 15c per cup = 15¢ X 30 = R4,50
Total profit now = R37,50 + R4,50 = R42,00

New % profit = % x $ = 127,27 % [rounded off]

Problem solving

You are buying dried fruit in big bags and repacking them into smaller bags. A big bag of mixed dried
fruit cost you R476 and you can repack it into 50 small bags. The trip to the market cost you R50 and the
small bags 50c each. For how much must you sell the small bags of dried fruit to make a 33 % profit2

Answer:

Total costs = R476 + R50 + (50 x 50c) = R551
Cost per bag = R551 + 50 = R11,02

Price including 33,33% profit = R11,02 X 1,3333%
= R14,69 [rounded off]




Topic: Exponents and roots Content links: 15-19
m Square and cube numbers Grade 8 links: R3, 14-18 Grade 9 links: R3, 12, 1920

The numbers above are called square and cube numbers.

Write the following as square numbers:
Example: 13x 13 =132

Answers:
a. 2x2=22 b. 7x7 =72 c. 5x5=5?2
d. 10x10 =10? e. 3x3 =232 f. 11x11=112

Write the following as mulfiplication sentences:

Example: 152=15x 15

Answers:
a. 52=5x5 b. 92=9x9 c. 42=4x4
d. 22=2x2 e. 72=7x7 f. 122=12x12
28 A e learners to look at these patterns and @ er questio For 32, identify: a. the base number. b. the exponent.
ook at the following patte Answers:

a. 3is the base number and 2 is the exponent.
Remind learners that a number to the power of 1 stays the same,
eg 4t =4.




Colour all the square numbers on the multiplication board.

Answers:

Arrange these numbers in ascending order:
Answers: 1%, 2, 22,5, 32,10, 4%, 52, 6%, 7%, 82,92, 102, 112, 122

Arrange the above numbers in descending order:
Answers: 122,112,102, 92, 82, 72, 62, 52, 42,10, 32,5, 22, 2, 12

Fillin <, > or =

Answers:

a. 22=2x2 b. 52>5x% 2 c. 92=9x9
d. 82>2x8 e. 112>10x 11 f. 3x3=32

Topic: Exponents and roots Content links: 15-19

m Square and cube numbers continued Grade 8 finks: R3, 14.18 Grade 9 inks: K3, 12, 1920

Numbers which have an exponent of 2 are called square
numbers.

Write the following as cube numbers:

Example: 6 x 6 x 6 = 6°

Answers:
a. 3x3x3=33 b. 2x2x2=23

Write the following as multiplication sums.
Answers:
a 28 =2x2x2 b. 43 = 4x4x%x4 c. BP=1x1x1

Explain in your own words what a cube number is.
Answer: A number multiplied by itself and then that result multiplied
by the original number again.

Identify: 4% a. the base number b. the exponent
Answer:
a. Base number is 4, exponent is 3




m Square and cube numbers confinued

a7
ds

qd4

d5
dé

State the number of cubes in each of the diagrams below
using exponents. Then arrange these numbers written in
exponential form in ascending order.

Answers:
C=13B=23D=3%A=4%

Put these numbers in ascending order:
Answers:
13,23 33,43, 53

Fillin <, > or =
Answers:

a. 2°>2x2
¢ 1x1=1?
e. 6<33

b. 125=53
d. 27=33
f. 5°>8

de9

Topic: Exponents and roots Content links: 15-19
Grade 8 links: R3, 14-18 Grade ¢ links: R3, 12, 19-20

First estimate and then calculate the answers:
Example: 52 + 32 =25+ 9 = 34

Answers:

a. 4+ 100=104 b. 36 -9 =27 c. 64+ 100 =164

First estimate and then calculate the answers:

Example: 52 + 32 =25+ 27 =52

Answers:

a. 216 -25=191 b. 4+ 27 =31 c. 729-16=713
First estimate and then calculate the answers:
Answers:

a. 4+ 27-1=30

b. 125-64 + 27 =88

c. 16 +64+4=284

Problem solving

Add the smallest square number and the largest square number that is smaller than 100. Do the same
with cube numbers.

Answers:
12492=1+4+81=82
13+43=14+64=65




Topic: Exponents and roots Content links: 14, 16-19
m Sq uare and cube roots Grade 8 links: R3, 14-18 Grade 9 links: R3, 12, 19-20

What do you think these diagrams represent?

What square number and root does the diagram represent?
Use the example to guide you.

Example: a. 3x3 =29, so the square number is ? and the square root ( Jjof 2is 3

Answers:
b. 16
4
4 x 4 = 16 so the square root of 16 (V) is 4.

. 25
5
Introduction _ .
Ask learners to look at these diagrams and explain them. 5 5 = 25 so the square root of 25 (V) is 5.

Write the following using the symbol for square root:

Answers: a.V9 = 3 b.V25=5




Topic: Exponents and roots Content links: 14, 16-19

m Square and cube roots continued Grade 8 inks: k3, 14.18 Grade 9 links: K3, 12, 1920

Calculate the square root: Write the following using the symbol for cube root:
Answers: Answers:

a.V81=V9x9=9 b.VI=VIx1=1 a. W27 b. 48"

c Vi21=Viix11=11 d.V64=1/8x8=8

e. V36=V6x6=6 f. V169 =V13 x 13 =13 i O Calculate the cube root.

Example: \/ 27 Since 27 = 3x3x3

=3/3x3x3

=3

Write the following in ascending order.

Answer:V4 ,\/5 ,\/E ,\/2_5 ,\/3%

Write the following in ascending order.
Answer: V2.2 ,\/Z’E V4.4 Answers:

a 2 b. 4
Write the following in descending order.

Answers: Write the following in ascending order:
a.\/9_2, V100 ,\/2_5 ,\/E ,\/2_2 Answers:
3\/T; \3/5; W; V125

Fillin <, >,or =

Answers: Write the following in descending order:
a. V36 >V25 b.V/81 >27 c. V9 <16 d Z Answers:

d. V81 = 32 e. 32>/36 f. 4%2>425 V4-4-4;\3 3 3; V222
What is a cube root of the cubes below? i 3 Write the following in ascending order:

Answers: Answers:

a. b. C. d.

' - a. so the cube root of 1is 1 13; 327; 23, 43
b. so the cube root of 8 is 2

c. so the cube root of 27 is 3
d. so the cube root of 64 is 4




Topic: Exponents and roots Content links: 14, 16-19
Grade 8 links: R3, 14-18 Grade ¢ links: R3, 12, 19-20

m Square and cube roots continved

Fillin <, >,or =
Answers:
a. > b. > c.> d < e <

Write the following in ascending order.
Answers:

V1, V8, 427, V125

Calculate:
Example: V16 25

Answers:

a3+4=7 b.5-4=1 c. 10+9=19

Calculate:
Example: 3\)64 - 3\)27
=4-3
=1

Answers:

a.6+3=9 b.3-2=1 c.4+6=10

£ >

d. 5+8=13

d3+4=7

Calculate:
Example: \/3 125 - 16
=5+4
=9
Answers:

a.6-5=1 b.442=6 c.54+2=7

Calculate:

Example: \3/7+32— 25
=3+9-5
=7

Answers:
a. 6+16-4=18
c. 27+64+5=96

b. 81-3+2=80
d 12-4+2=10

Problem solving

Square and cube fun

a. Write down all the two—digit square numbers.

b. Write down all the three-digit cube numbers.

c. Write down the square roots of all the two-digit square numbers.

d. Write down the cube roots of all the two-digit
and three-digit cube numbers.

Answers:

a. V16,v25 ,V36,V49 V64 V81
b. V125,216,343, V512, V729

d 5-3=2



° ° Topic: Scientific notation Content links: 19
m Exponential notation Grade 8 links: 19 Grade 9 links: 2
Complete the table:

LI
format

Identify the base number and the exponent: 108
Answer: 10 base number, 8 exponent

Infroduction
Tell the learners that in science we deal with numbers that are

sometimes extremely large or small.
In science, we deal with numbers that are sometimes extiremely large or extremely

Match column B with column A. Answers
_
_ta . ten to the power of nine
< |
How fast can you calculate the following? m‘ b. ten to the power of seven
Example: 10x 10x 10 x 10 = 10 000 m fen fo the power of five

Answers: m d. ten to the power of eight
d. 1000 e. 10 000 000 f. 1000000




Topic: Scientific notation Content links: 19

m Exponential notation continved Grade 8 inks: 19 Grade 9 links: 2

Write the following in exponential form. Give some practical examples of where exponential notation
is used.
Answers: Examples are:

Answers: a. Scientists use this to calculate large numbers

a. 10° b. 10° b. Engineering

Example: 10x 10x 10x 10 =10*

Expand the following statements: Problem solving

Example:]03=]0X]OX]O

Answers:

. 10x10

. 10x10x10x10

. 10x10x10x10x10

. 10x10x10x10x10x10x10
10x10x10x10x10x10x10x10

Your cousin wrote this in his maths book 10°. What does this X Common errors
mean?

Answer:

a. Ten to the power of five (10)°




Estimate and calculate exponents k55 Shoes T rgusemmine 14151617

Introduction
Make this a fun activity for learners to see who can first identify
the which number(s) will give you an answer of 104

Which multiplication sums will give you an answer of 10%

[om 0w oo Jorweo Jwrwo ]
[1riom — Jwgri0e1 Tiowoxrio [ixis1 roowo ]

Write in expanded form. Example: 10x 10x 10x 10 = 104
Answers:

a. 10° b. 10° c. 107 d. 10* e. 108

Write in expanded form. Example: 10 =10x10x 10x 10
Answers:

. 10x10x10

. 10x10x10x10x10x10x10x10x10x 10

. 10x10x10x10x10x10x10

. 10x10x10x10x10

. 10x10x10x10
10x10x10x10x10x10

Remember the BODMAS order.
In this example, first calculate
the exponent, then do the

Calculate. addition.

Answers:

a. 10004+ 100=1100 Example: 10° + 10°

b. 10000 + 1000 000=1 010000 =10000 + 1 000
c. 100000+ 1000=101000 =11 000




Topic: Exponents and roots Content links: 14-16, 18-19
Grade 8 links: R3, 14-18 Grade 9 links: R3, 12, 19-26

Estimate and calculate exponents cont...

Calculate. Calculate:

Example: 4+ 10° Example: 4 3 5
ple: 2x10+3x103+4x 10
4+ 1000 Remember BODMAS =2x 10000 + 3 x 1 000 + 4 x 100 000

1004 = (2% 10000) + (3 x 1 000) + (4 x 100 000)

Answers: : ‘28 30880+ 3000 + 400 000

a. 5+10000=10005
b. 100 000x9 =900 000 Answers:
c. 10000x7=70000 a. (1x100)+ (8x100000)+ (3x1000000)
100 + 800 000 + 3 000 000
Calculate. 3800 100
O . (3x1000)+ (8x1000)+ (7x10000000)
) 20510000+ 3 x 100 000 Remember BODMAS 3000+ 8000+ 70000000
= (2x 10 000) + (3 x 100 000) 70011000
Z 2S00 300000 . (5x1000) + (6x100) + (2x 10 000)
5000+ 600 + 20 000
Answers: 25600
a. (3x1000)+ (4x10000) . Learner's own answer
3000 + 40000
43 000 Problem solving

one.
. (8x10000) + (3 x 100)

80 000 + 300
80300 Answer: 103+ 107+ (3 x 10%) Remind the learners that any
. (5x100)+ (8x1000000) 1000+ 100+ (3x10)=1130 number to the power of 1 is that
500 + 8000000 same number.
8000500




m Estimate and calculate more exponents

Infroduction

Ask the learners to match the words with the pictures:
¢ Square numbers — A picture of a tiled floor.

¢ Cube numbers — A picture of a wooden box.

Ask the learner what it means if we have a number to the
power of 0. It always equals one. Ask the learners what it
means if we have a number to the power of 1. It always
equals the number itself.

Topic: Exponents and roots Content links: 14-17, 19, 76

Grade 8 links: R3, 14-18 Grade 9 links: R3, 12, 19-26

Calculate.
Example: 22+ 2°=4+8=12 Remember BODMAS

Answers:

a. 4+4+144=148 .16+ 100=116
c. 8+4+121=129 . 216 +1=217
e. 94+48=17 . 25+4+8=33

Calculate.
Example: 22+ 33+ 42=4+27 + 16 =47

Answers:

a. 44+64+9=77 b. 125+ 36 + 81 =242

c. 499+8+8=66 d. 25+ 100 + 144 = 269
e. 1214+16+27=164 f. 125+81-36=170

How fast can you calculate the following?
Answers:
a. 9 b. 27

25 d. 121

16 f. 4

125 h. 16

36




Topic: Exponents and roots Content links: 14-17, 19, 76
Grade 8 links: R3, 14-18 Grade 9 links: R3, 12, 19-26

m Estimate and calculate more exponents cont..

Cclculo‘re. g. 23 + 4'3 - 33 h. (32 + 72) - (52 X 12) i. 63 + 122
=8+ 64-27 =(9+49)-(25x1) =216+ 144
2L 251 =72-27 =58-25 =360

- (o =45 =33

Answers: Problem solving

3 2 2
a. (8 - 4) b (7 + 1) C. (9 + 2) What is four to the power of three minus one to the power of one plus one hundred to the power of one.
— (4)3 — (8)2 — (1 1)2 Check your answer using a calculator.

=64 =64 =121
Answer:
d. (18-9)? e. (11-6)3 f. (16-11)3 43-1'+ 100"
— (9)2 — (5)3 — (5)3 =64-1+4+100
=81 =125 =125 =163

Create your own number sentences and calculate the answers.
Answers: These are examples

a. 25433443 b. 224+ 42462 c. 33443422
=8+ 27+ 64 =4+4+16+ 36 =27+64+4
=99 =56 =95

Reflection questions

d. 43-22 e. (22 + 32) + (43 + 33) f. 32+ 23 +53+43 Common errors
=64-4 =(4+9)+ (64+27) =9+8+125+64 X
=60 =13+91 =206
=104




m Numbers in exponential form

Intfroduction

If:

e square numbers are 1, 4, 9,16, 25, ...
* Cube numbers are 1, 8, 27, 64, 81, ...

=9

How can | write it in exponential form?

How will we write it in exponential form:12, 22, 32, 42, 52,
18,28, 3%, 48, 58, .

Topic: Exponents and roots Content links: 14-18
Grade 8 links: R3, 14-18 Grade ¢ links: R3, 12, 19-26

Extend the pattern another three times (up to the power of
5). Use your calculator, where necessary, to calculate the
answers. Answers:

a.

20 x 20 x 20 =20°
20 x 20 x 20 x 20 = 20*
20X 20 X 20 x 20 x 20 = 20°

17 x17x17=173

17 x17 x 17 x 17 =17*
17 x17x 17 x17 x 17 =17°

. 59 Xx59%x59=593

59 X 59 x 59 x 59 = 59*
59 x 59 X 59 x 59 x 59 = 59°

b. 10x 10 x 10 =103

10 x 10 x 10 x 10 = 10*
10 x10x 10 x 10 x 10 = 10°

. 38x38x38=238°

38 x 38 x 38 x 38 =38*
38 X 38 x 38 x 38 x 38 =38°

15x15x 15 =153
15%x 15 x%x 15 x 15 = 15*
15x15%x 15x 15 x 15=15°

Expand the exponential notation and use your calculator to
calculate the answer.

Example: 18*

Answers:

a.

C.

223
=22X22x22
=10 648

74*
=74Xx74x74X74
=29986576

18x18x18x18
104 976

b. 81°

=81x381
=6561

d. 39!

=39x1
=39




Topic: Exponents and roots Content links: 14-18

m Numbers in exponential form cont.. Grade 8 links: R3, 14.18 Grade 9 ks R3, 12, 1926

. 977 Calculate question3and 4if: a=10,6=3, m=100,r=5, k=1,
=97 %X 97 X 97 X 97 X 97 X 97 X 97 n=20,p=2
=80798 284478 113 Answers:
a. o . . md
328 =103 = =1003
=32%X32X%X32X32%X32%x32X%x32xX32 =1000 = =1000000
=1099511627 776
d. 3 .k . n?
Extend the pattern one more time. =53 = 203
Answers: =125 = =8000
a. axaxa=a? b. bxbxb=b? . mxXmxm=m?
axaxaxa = a* bxbxbxb = b* mxmxmxm = m*

Problem solving
L TXTXr =713 . kxkxk =k3 . nxnxn=n3

rXrXrXr =r* kxkxkxk = k* nXnxXnxXn =n* I”:wgs\(/eehf;jfg—rzgxggége power of one, and seventy-nine to the power of one. What will the total be if | add

Expand.
Answer:

Example: m* 5414 791=133
=mxmxmxm

Reflection questions

Answers:
a. dd=axaxa b. b>=bxb
c. r"=rxXrxrxr d m'=mx1

e. pPP=pXPXPXPpXpXpXp £ pP’=pXpXpXpXpXpXpXp X Common errors




Topic: Constructions Content links: 23-26, 97, 103-104

Grade 8 links: R11, 45-48, 50-55, 63, 132-133 Grade 9 links: R11, 39-42, 44-46, 121-122

m Constructing geometric objects

Introduction

What do we use a protractor for?

* A protractor is used
measuring an angle

* Anangle is measure
degrees.

* Acircle has 360°.

Ask the learners to look at the intfroduction and answer the
following questions:

* Whatis a protractorg (Show them an example or ask them
to take out their profractors.)
What do we use a profractor fore
This is a 180° profractor. Do we get any other types of
protractors?
How can you use your 180° protractor to draw a 360°
circle?

How will you measure angles using a protractor. Fillin the
missing words. These can help you (you can use a word more
than once): angle, sides, curved, centre, zero

Answers: on the next page




Topic: Constructions Content links: 23-26, 97, 103-104
Grade 8 links: R11, 45-48, 50-55, 63, 132-133 Grade 9 links: R11, 39-42, 44-46, 121-122

[ ] (] [ ]
m Constructing geometric objects confinved
Find the centre hole on Place the hole over the c. 90° d. 26° As a practical
the straight edge of the vertex of the angle you wish activity, when
protractor. e to measure. T, the learners

have completed

e. 120° question 3, ask
them to classify
\ each of the

- - - angles as either
Line up the zero on the Find the point where the g.23° acute, right or

= h. 34°
straight edge of the second side of the angle obtuse.
pro’rrccfor with one of the intersects the zero edge of Answer:
sides of the angle. the protractor. : acute (a,d, f, g h, i),
R TE AR NI 900

i. 340 right (c, j),
obtuse (b, e)

Name four professions where people will use protractors. Estimate and draw an angle. Possible answers:
Answers:

a. Mathematicians b. Builders

c. Architects d. Carpenters If you measure an angle that is between 0° and 45°, how big could
the angle be2 Where in nature do we find an angle of that size?

Measure each angle. Answers: Answer: many answers are possible

a. 30° b. 112° such as the angle between two branches,
. between flower stems, the angle flower
121 petals form when rotating, etc.




m Angles and sides

Intfroduction

Ask the learners to look at the

picture and identify all the 90°

angles, the angles similar than

90° and the angles bigger than

90°. Ask learners the following

questions:

* Which type of angle do we
get more often in aroom?

* Which type of angle do we
get less often in a room?

Topic: Angles Content links: 22-23

Grade 8 links: 45-46, 49 Grade 9 links: 39-40, 47, 53-56

Whatis an angle?

Answer: An angle is the measurement in degrees between two lines
which start at the point OR An angle is made when the two straight
lines meet or cross each other at a fixed point and the size of the angle
is measured in degrees by the amount one line has turned in relation
to the other.

Match column B with column A. Answer:

Acute angle

Obtuse angle ‘ Less than 90°

Straight angle " Between 180° and 360°

Reflex angle ‘ Between 90° and 180°

Revolution

dual scale (angle size
marked in degrees)

What is a protractor? Answer:
A flat half-circle shaped tool, made
of transparent plastic, used for
measuring angles in degrees (°).

Label the protfractor.

base or zero line origin or vertex



° . Topic: Angles Content links: 22-23
m An g Ies an d Sld €S continued Grade 8 links: 45-46, 49 Grade 9 links: 39-40, 47, 53-56

Measure and name each angle. Name the angles. Angle size Name of angle
Answers: Answers: 40°
a. 30% acute angle b. 112° obtuse angle . S
c. 251° reflex angle d. 90° right angle Identify and name four | 96 Obtuse angle

e. 180° straight angle angles in the picture. 180° Straight angle/line

" " 5
What is a side (or ray)? -\é}? Sy 172 Obtuse angle
Answer: a. One length of the angle formed. ’_sﬁe_> i 3 200° Reflex angle

‘ > 145° Obtuse angle
Look at the pictures of the protractors.Write down the size of 50°
the angle being measured each time and also use your ruler Answers: _ _
to measure the length of the sides of each shape. a. 180°straight line 2° Acute angle

Answers: b. 90° corner 3590
. c. 360° stove plate
d

. 120° cupboard top 240° Reflex angle

Acute angle

Acute angle

Reflex angle

Problem solving
Angle: 600 Angle: 1150 a. Add the angles that are shown on the diagram. Answers:
Length of sides: 28 mm Length of sides: 28 mm and 48 mm a.720°
b. obtuse

Angle: 120° Angle: 71°
Length of sides: 16 mm Length of sides: 24 mm (XZ), 35 mm (XZ) b. If I have an angle that is not an acute angle and is smaller than 180°, what type of angle is it2




Introduction

Infroduce this lesson by asking learners what is an angle. They
don’'t have to name the angles but just to describe them. Ask
learners to make three drawings of angles in everyday life.

What is an angle? Make three drawings of angles that you can see in your home.

More than 90°
obtuse angle

TV on a shelf 90°

Topic: Angles Content links: 21, 23
Grade 8 links: 45-46, 49 Grade 9 links: 39-40, 47, 53-56

Find angles in these pictures and measure them using your
protractor. (Note: the angles in the pictures will not be all the
same as they are on real objects because of perspective in
the pictures).

Answers:

These are many possible answers, e.g.

a. 360° revolution in circular table top

b. 90° right angles in windows, table top

c. 180° straight angle in tables, carpet edge
d. 145° obtuse angle in seat cushions

Fillin the degrees on the protractors.

Answers must have at least:
a. 0°90°and 180°
b. 0°(3607),90° 180° and 270°




m Size of angles continved

What is the angle ‘
size of these
polygons?

Answers:

o

The angle
measured

below is 290°. Is it
possible to get a
polygon with an
interior angle of
290°2 Explain your
answer.

Possible answer: a.
Yes. The shape of the
polygon makes for a
large obtuse angle.

What is the size of
the angle? Draw
a polygon with
the same interior
angle. Answers:
220% Thisis a
possible polygon.

Topic: Angles Content links: 21, 23
Grade 8 links: 45-46, 49 Grade 9 links: 39-40, 47, 53-56

Measure the angles you marked.

Answers:

a. As marked by learner. Mainly right angles and some smaller than
90° angles for the roof.

b. Mainly right angles.

Problem solving

What are the most common angles you will find in your home?2
What angles are the most common in motor vehicles2

Answers:

¢ rightangles

e acute and obtuse angles

The learners' answers may differ. If so, ask them why they differ.

Reflection questions




Introduction
Ask the learners to look at the pictures. Ask them what these
people are using their protractors for.

Look at the pictures. What are these people using their protractors for?

Topic: Constructions Content links: 24-26, 97, 103-104
Grade 8 links: R11, 45-48, 50-55, 63, 132-133 Grade 9 links: R11, 39-42, 44-46, 121-122

The step-by-step instructions below show how to draw a 45°
angle. Follow these instructions to draw the angles given in the
questions. Answers:

Use a protractor to draw some angles. Do this by following the step-by-step
instruction on the left.

Step 1: Draw a line segment. Label it AB. 1. Draw a 45° angle ABC.
C

Step 2: Place the protractor so
that the origin (small hole) is over
the point A. Rotate the protractor
so that the base line is exactly
along the line AB.

Step 3: Using (in this case) the
inner scale, find the angle
desired —In 1. it is 45°.

2. Draw a 100° angle CDE.
C

Step 4: Make a mark at this
angle, and remove
the protractor.

A

Step 5: With the

protractor or a ruler 3. Draw a 175° angle JKL.
draw a straight line i

from A to the

mark you just made.

Label this point C.

Step 6: The line drawn makes an
angle BAC with a measure of 45°.



Topic: Constructions Content links: 24-26, 97, 103-104
Grade 8 links: R11, 45-48, 50-55, 63, 132-133 Grade 9 links: R11, 39-42, 44-46, 121-122

Use aruler and a protractor to draw and label geometric Problem solving
figures. Write down the steps how you construct it. R ———

Answers: ¢ Answer: Many shapes of polygons are possible. This example is an

a. Draw a straight lin<.e irregular hexagon, "irregular” because all its sides are of different
segment and label it A B. lengths

Measure 60°. and connect A
to C. Mark the angle.

. Follow above steps for 65°.
Turn the paper and starting
from point C measure 45°.
Connect C to line segment
AB.

Reflection questions

. Draw aline segment AB

and measure 100° from A c
and 70° from B. Connect X ommon errors

B with D and A with C.
Connect C with D. l(@

A




Topic: Straight lines, Constructions Content links: 23-26, 97, 103-104

m Parallel and perpendiCU|ar liINES Grade 8 links: 4551, 59, 61-63 Grade 9 links: 3946, 53, 55

Objectives

e Accurately construct parallel and perpendicular lines appropriately
using a pair of compasses

* Recognise, describe and define perpendicular lines, parallel lines
and line segments

Dictionary

Parallel lines: Two or more lines which are equidistant, in other words
the distance between one line and another is consistent throughout.
The perpendicular height between 2 parallel lines is identical wherever
it is measured.

Perpendicular lines: Lines that intersect (meet) at right angles (90°) to
each other

Compass (construction): An instrument with two arms, one with a sharp
point and one which holds a pencil that can be used to draw circles or

arcs
Make sure

I
Compass (direction): An instrument that :;'Zﬁﬁfffs‘;

shows us directions by means of a small the two.
magnetic needle that points foward
magnetic North of the earth.

Introduction

Ask the learners to look at these structures and identify the
parallel and perpendicular lines. (Note that they will need to
ignore the effects of perspective in the pictures and to use
what they know about angles and lines in reality.)

Look at the structures. Identify the parallel, perpendicular and line segments.

What mathematical instrument is a compasse See dictionary:
Compass (construction)

Answer: An instrument with two arms, one with a sharp point and one
which holds a pencil that can be used to draw circles or arcs.

Match column B with column A.
Answers:

Column A

Line segment

Parallel lines )‘<

Perpendicular lines /




Topic: Straight lines, Constructions Content links: 23-26, 97, 103-104
Grade 8 links: 45-51, 59, 61-63 Grade 9 links: 39-46, 53, 55

m Parallel and perpendicular lines cont...

Draw the following line segments with a ruler.
Answers:

a.5mm |—]

b.7.5cm |

c.65mm |

d.23mm |——on-

e.89cm |

What symbol do we use to show:

Revision: Consfruct a perpendicular line to bisect a given line. Answers:
Use the guidelines to help you. a. b. |

Step 1 Step 2 Step 3 Step 4 E
Draw aline and mark Leaving the compass With the compasses' width the Draw a line through

points A and B on it. Put point on A, draw an same, move the compass point points C and D bisecting
the compass point on A arc with the compass to B and draw another arc which  the line AB at E.
and open it so that the approximately two thirds  crosses the first arc at two points.

pencil touches point B. (So of the line length. Label these points C and D. © Problem solving
you have “measured” the
length of AB with the pair of c In reality are these lines and pillars
compasses.) parallel or not? Say why or why not.
A 5 A B
A B
A B 5} D

Answer:

They are parallel because they are the same distance apart.
Photographs sometimes give us a perspective that that makes it appear
as if the lines are not parallel.




Topic: Constructions Content links: 21-24, 27, 103

m Construct angles and a triangle Grade 8 links: 4551 Grade 9 links: 39-46

Introduction
Ask the learners identify the friangles in the picture and
estimate the sizes of their interior angles.

Identify the triangles and estimate the
size of the angles.

Construct a 45° angle. Use the guidelines to help you.
Answers:
C

A B

Give five real life examples where we will find 45° angles.
Answers:
a. Joints b. Roofs c. Toys d. Buildings e. Cars




Topic: Constructions Content links: 21-24, 27, 103

m Construct angles and a triangle cont..  crade s ins: 4551 Grade 9 inks: 39-45

Construct an equilateral friangle. Problem solving
Follow the steps and construct your triangle
below. Answers:

Construct any figure with at least one 30° and one 45° angle.

Answer: Learner's own triangle. The learner will need to have
constructed an equilateral triangle (to get a 60° angle), divided a 60°
60° angle to get a 30° angle and then constructed a perpendicular line to
A BN get a right angle which is then divided in half (to get a 45° angle).

Construct a tfriangle with one angle of ?0° and one angle of
60° without using a protractor.

Answers: Learner's own triangle. . The learner will need to have
constructed a perpendicular line (to get the right angle) and then an
equilateral triangle (to get the 60° angle).

The learner will need to construct a perpendicular to a line (thereby
getting a right angle) and then from the point where the perpendicular
meets the line construct an equilateral triangle (thereby getting three
60° angles). The one side of the equilateral triangle is extended to
meet the perpendicular thus forming a larger triangle with a right
angle and a 60° angle.

Construct a 30° angle.

Use the guidelines below. . .
Reflection questions




Topic: Constructions Content links: None
Grade 8 links: None Grade ¢ links: None

Label the circle.
chord

diameter

What is a circle?

Answers: A circle is the set of all points on a plane that are the same
fixed distance from a centre point.

Introduction
Ask the learners what to these pictures have in common.

They are all forming circles. Measure the diameter of each circle. What is the radius of the

What do all these pictures have in common? circles?e
a. Underneath each circle write its radius.
b. Draw any chord on each circle and measure it.

O ()0

Answers: [Approximate lengths due to variations in printing]
a. Radius: 12 mm b. Radius: 15 mm c. Radius:9 mm
Chords: Learner's own measurement




Topic: Constructions Content links: None
Grade 8 links: None Grade ¢ links: None

Draw circles with the given diameters. -
Problem solving

Answers:
Draw a circle with a radius of 25 mm. Continue drawing circles with 25 cm radii to fill a separate sheet of

a_/\ b paper with circle patterns.
4 36 mm
. cm radius: 18 mm
radius: 2 cm

C.

N
N

2,6 cm
radius: 1,3 cm

30 mm
radius: 15 mm




Topic: 2-D shapes Content links: R10, 26, 28-29

Grade 8 links: 52-58 Grade 9 links: R13, 41, 43, 47-52

Measure each of these triangles.

d. Measure the sides Answer: See diagrams below. [Approximate
lengths due to variations in printing]

b. What do you notice? Answer: the sides are equal

c. Measure the angles of the tfriangles. Answer: All are 60°.

d. Label each triangle.

When
checking
the learners’
measurements of
lengths and angles
remember that the answers
given here are approximate.
The dimensions on the
workbook page may
vary due the printing
process.

Intfroduction  wnat do these triangular road signs mean? Draw another two. AN eqU”GTerOl Trlongle has three

sides and angles. Draw three
different equilateral friangles.
Label each. Answers:

A A2




Measure each of these triangles.

a. Measure the sides. See diagrams below. [Approximate lengths due
to variations in printing]

b. What do you notice? Answer: Two sides are equal

c. Measure the angles of the triangles.

d. Label each triangle.

Answers:

Topic: 2-D shapes Content links: R10, 26, 28-29
Grade 8 links: 52-58 Grade 9 links: R13, 41, 43, 47-52

An isosceles triangle has two sides of equal
length and the angles opposite these two

sides are also equal. Draw three different ﬁ
isosceles triangles. Answers:

Measure each of these friangles.

a. Measure the sides. See diagrams below. [Approximate lengths due
to variations in printing]

b. What do you notice? Answer: all 3 sides are different

c. Measure the angles of the triangles.

d. What do you notice? Answer: All the angles are different.

e. Label each tfriangle.




Topic: 2-D shapes Content links: R10, 26, 28-29
Grade 8 links: 52-58 Grade 9 links: R13, 41, 43, 47-52

A scalene friangle has three sides of different lengths. Draw
three different scalene triangles.

Answers: Learner's drawing of three triangles each with three sides of
different lengths.

Measure each of these friangles.

a. Measure the sides. Answer: See diagrams below. [Approximate
lengths due to variations in printing]

b. What do you notice? Anwers: All the sides are different lengths

c. Measure the angles of the triangles.

d. What do you notice? Answer: All the angles are different. One of
the angles is a right angle.
. Label each triangle.

Draw three friangles of
different size each with a
right angle (?0°). Answers:
Problem solving

Create your own gift wrapping by drawing triangles on a sheet of paper. You should use all the types of
triangles you have learned about.

Answer: Learner's own answer




Introduction

Tell the learners to use Cut-out 1 to make a tangram.

They will use these tfrangram pieces later on in this worksheet.
Ask the learners why they think a fangram is called a
disectional puzzle? A Tangram is a dissection puzzle consisting
of seven pieces which fit together to form a shape.

Why do you think
Use the diagrams below to make your own Chinese puzzle, the tangram.  we call a tangram a
dissectional puzzle?

nswer: Because =
something is 'cut-up into
ieces' so that so that
one can understand its
structure and how it works.

Topic: 2-D shapes Content links: R10, 26, 27, 29
Grade 8 links: 58 Grade 9 links: R13, 43, 49-50

Complete this table. Answers:

Polygon

Number of 5
sides

c0000
RARRRRRAEE

fi

What is this2 Where would you find it What polygon/s can

you identify?

Answers: a. Wasp nest hexagon

b. Paving stone hexagon




/ Answers:

] a. Polygon (Octagon)

Identify, name and describe the following polygons in these
pictures.

Answers:
Triangles; parallelograms, Rectangles; squares
trapeziums, rombuses

The tangram in Cut-out 1 is a dissection puzzle. It consists of
seven pieces, called tans, which fit fogether to form a shape
of some sort. The objective is to form a specific shape with
seven pieces. The shape has to contain all the pieces, which
may not overlap.

Answers: These are possible answers.

Topic: 2-D shapes Content links: R10, 26, 27, 29
Grade 8 links: 58 Grade 9 links: R13, 43, 49-50

v
QL I

PGRIVL"

Say whether each of the following is a quadrilateral or not.
Provide reasons for your answer.

Answers: a., b. and f. are quadrilaterals (they have four sides each). The
other shapes have more than four sides.

Problem solving

What fraction of the tangram is this square?

Answer: The square is one eighth of the tangram.
This could be found by reordering

the tangram shapes.




Topic: 2-D shapes Content links: None

m Congruent and similar shapes Grade 8 links: 55 Grade 9 lnks:

i What do you notice about these pictures.

Answers: They all have the same shape and size.

What do you notice about these pictures.

Introduction
Make the following drawing on the board. Ask learners to
compare them.

A A A A Answers:They all have the same shape but differ in size.

The triangles have the The triangles have the same
same shape and size. shape but differ in size.




Congruent and similar shapes cont... Grade 8 inks: 35 Grade 3 lnks; 2

Which of the following shapes are congruente

All these friangles are congruent. Write down what is the same
in both triangles. We did the first one for you.

$SS All three
side corresponding
sides are

side
equal.

side

Two sides
enclosing
an angle
are equal

Answers: The following shapes are congruent: A and G; B and L;
DandlI

One side
and two
angles
.. are equal.
Draw a similar shape for: a

Answers: learner's own drawings

Two
sides and

Are these shapes congruent2 Give reasons for your answer. o :;f;f
Answers:

a. Yes, they have the same shape and size.
b. Yes, they have the same shape and size.
c. Yes, they have the same shape and size.

Problem solving

Where in nature will we see similarity and congruency? Draw a picture to illustrate your answer.

Answer: Learner's own answer




Topic: Fractions Content links: R7, 31-39
Grade 8 links: R5, 65-67, 73 Grade 9 links: R5, 11-14

Introduction

Ask the learners to look at the fraction strips. Ask them the

following questions:

e Whatis this?

e How will you use it to determine equivalent fractions.

Use the fraction strips and answer the following:

« Give all the fractions equivalentto: 1., 1 1
236

Give four fractions bigger and one fraction smaller than: %




Topic: Fractions Content links: R7, 31-39
Grade 8 links: R5, 65-67, 73 Grade 9 links: R5, 11-14

a.

,_.__
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f. Question 2 has only
proper fractions, Question
4 has both proper and
mixed fractions.

Say whether it is a proper

or improper fraction, or a mixed number: Answers:
a. Proper fraction b. Improper fraction
101010 2020°20°20°20° 20°20° 20’ 20 T iEiiEi e q1Ei1e1e c. Mixed number d. Improper fraction
i1 2 3 4 5 6 7 8 e. Proper fraction f. Improper fraction
'100'100°100°100°100°100'100°100 50 50
Complete the number lines: Answers:
a.

Write down: Answers: These are examples

] [l
T I
1 Z
3 3

: : Name five fractions that are between one quarter and two quarters.
4 11 Answer: These are examples
5

:
2
5




° ° Topic: Fractions Content links: R7, 30, 32-39
m Equiva lent fractions Grade 8 links: 5 Grade 9 links: 5

What fraction equals —: Draw a diagram to show that the
two fractions are equivalent. Answers:

Example:

37
a. =£
4

Introduction
Ask the learners what the same colour fraction markings on
the number lines have in common?

1. 2 4 areallequivalent
are all equivalent
51039 ©Ore all equivalent

Write the next or previous equivalent fraction for:

Fill in the correct fraction at each of the coloured marks on the number lines below.
What do the fractions at the red colour marks have in common? What about the E I
fractions at the blue, green and yellow marks? xample: | _
4+—t— >




Topic: Fractions Content links: R7, 30, 32-39

m Equivalent fractions continved Grade 8 links: 5 Grade 9 links:

Answers: Answers:

Juny
_
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all =
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What happened to the numerator and denominator in
question 2:

Answers:

a. Halved b. Doubled

c. Halved d. Halved

e. Halved f. Doubled

@
N
N

)
N
N

Problem solving

What have music notes and equivalent fractions in common? Fill in the answers.

Write down three equivalent fraction for: Make a drawing. o = J J o = “J J -

1 whole note = 2 half notes

Eamele: 1 23 _4 Jdl=- SRER T B

37679712
1 half note + 2 quarter notes = 1 whale note 1 whole = eighths Thatf = 1 quarter + - eighths

M=) AT

4 eighth notes = 1 half note asiteenths = 1 QUATtET 4 gnne 4 1har- 1 Whole

Reflection questions




Topic: Fractions Content links: R7, 30-31, 33-39
Grade 8 links: R5, 65-67, 73 Grade 9 links: R5, 11-14

Are % and % the same?

What happened to the numerator from the first
to the second fractions?

What happened to the denominator?

Why do you think we need to know how fo use
the HCF2

What is the highest common factor?

Example:

Highest common factor (HCF)
Factors of 4: {1, 2, 4}

Factors of é: {1, 2, 3, 6}

HCF =2

Introduction So 2is the biggest number that can divide into 4 and 6.

Ask the learners the following questions:
e Are 8 and 1 the same?
16 2 Answers:
What happened to the numerator from the first to the a. Factors of 3 = {1; 3} Factors of 4={1;2;4}
second fractions? (It is simplified by being divided by 8. b. Factors of 5 ={1;5} Factors of 6 ={1;2;3;6}
It is important that learners should notice that they are c. Factors of 6={1;2;3;6} Factors of 12 ={1;2;3;4;6;12}
equivalent fractions. d. Factors of 3 ={1;3} Factors of 9 ={1;3;9}

Denominatore (See previous answer) e. Factors of 7 ={1;7} Factors of 8 = {1;2;4;8}
Why do you think we need to know how to use the HCF?2 f. Factors of 11 ={1;11} Factors of 10 ={1;2;5;10}




° . Topic: Fractions Content links: R7, 30-31, 33-39
Sim pleSt form continued Grade 8 links: R5, 65-67, 73 Grade 9 links: R5, 11-14

Write in the simplest form. Fill in the missing words.
Answers: (common factor, numerator and denominator)

a. Factors of 6: {1; 2; 3; Factors of 18: {1; 2; 318} Answers:
6 6 1 a. Fractions can be simplified when the numerator and denominator

T : o 3 have a common factor in them.

b. Give five examples of fractions that could be simplified.
b. Factors of 15: {1; 3@15} Factors of 25: {1@25} 31 12_1 18_ 1 9 1 5 1
15 . 5 _ 2

5.5 =
25 5

3 6 2 36 3 54 3°27 318 3
5

Problem solving

“factosof: 14 Focorset: 1))

1

3

Answer:
324

3

9

d. Factors of 7: {1@ Factors of 21: {1; 3@2 13
7 . -1

51 ° 3 414

1

e. Factors of 4: {1; 2@ Factors of 36: {1; 2; 3; 9; 18; 36} Reflection questions
4 .4 _ 1

36 4 9

f. Factors of 18: {1; 2; 3; 6; 9;(8) Factors of 36: {1; 2; 3; 4; 6; 9;18) 36} X Common errors
18,18 _ 1

36 18 2




Topic: Fractions Content links: R7, 30-32, 34-39
Grade 8 links: RS, 65-67, 73 Grade 9 links: R5, 11-14

Introduction

Ask the learners to:

¢ Give five fractions where the denominators are the same.
¢ Give five fractions where the denominators are different.
Ask learners to look at the example of changing a mixed
fraction to an improper fraction. How did we do ite Give
learners enough fime to explore this and come up with a
solution. Will changing a mixed fraction always give you an
improper fraction or can you get a proper fraction too?




Topic: Fractions Content links: R7, 30-32, 34-39
Grade 8 links: R5, 65-67, 73 Grade 9 links: R5, 11-14

Add the following, write it as a mixed number and simplify if Calculate and simplify if necessary.

necessary. Example:

X
N

1

o A

x2 4 ultiples of: {2,@) 6,8, ...}
actors of : {@) 8,12, 16, ...}

+
Nl—=

Example:

AIWAINN[—

Answers:
a. 2 4
— + —
5 5
244

In your own words write down how you will add.

a. Fractions with the same denominators.

b. Fractions with denominators that are multiples of each
other.

Answers: Learner's own answer.

Problem solving

What is 1% +% in its simplest form?2




Topic: Fractions Content links: R7, 30-33, 35-39
Grade 8 links: RS, 65-67, 73 Grade 9 links: R5, 11-14

First add and then multiply the two fractions.

Example: L Addition Multiplication
2'3 11 1 1
23

i

+
NGRS

-
S
+

g [ [

Introduction

Tell the learners to multiplying fractions you simply multiply the
numerators with each other, and the denominators with each
other. Give learners one example (see question 1) and ask
them to come up with another five. Solve 10 examples with
learners on the board.

X
N|— NR

1
2

1
2

x
1=

o
N N

+

= SN

Sl= Slhe
>

sl= Sl=

X
ull= Ul

N [ENIN N SN
X

Compare the two calculations on the right. What do you notice?

1.1
274
Calculate:

A= Il N]—
~

When you are multiplying fractions you a. l l l
X X 2

simply multiply the numerators with 2 3
each other, and the denominators with

each other. In this example the sum

means | OF 1 whichisg .




What two fractions when multiplying, will give you the answer
of 1 2
32
Answer:
1

R

What three fractions when multiplying will give you this
answer?
Answer:

1,11 _1
2% 72 %8 T32

What do you notice when you extend this unitary fraction
patterne

Answer:

The numerator stays the same (1), the denominator is a square
number (22, 3% 42, 57, ...), and the resulting fraction gets smaller
(111 1,.).

4916 25

Topic: Fractions Content links: R7, 30-33, 35-39
Grade 8 links: R5, 65-67, 73 Grade 9 links: RS, 11-14

Problem solving

Can two unit (or unitary) fractions give you a single unit fraction with a numerator of 1 if you:
¢ add them together?
*  multiply them?

Answers: 1 2

¢ add them together? No,e.g. 7 + =7, exceptin the case of
1+1 =2 =1 (whichisawhole rather than a fraction).
2 2 2 1

multiply them? Yes, %

Reflection questions

X Common errors




Topic: Fractions Content links: R7, 30-34, 36-39
Grade 8 links: R5, 65-67, 73 Grade 9 links: R5, 11-14

Calculate the following:

Example 1: é § Example 2: é §
7 %7 7 %6

30 0

= 49 =

=2
16

a. _ .
- X

_u
32
Write down two different multiplication sums that will give the

fractions shown as the answer. State what fractions you have
multiplied together.

= '_X_

1,2
3%
d1_ 4
2%%

.
In"o d Uchon Look at the fractions and compare the two blocks. What differs between the

Ask fhe |eOrners numbers in the two blocks? Example:

to look at the

fractions in the

two blocks. Ask

fhe |eC1 rners Multiply the numbers of the same colour in each block together. Compare the two
. sets of calculations.

to multiply the

numbers with

the same colour

togetherin the

block. What do - — 4 proper fraction
you nofice? 9 X improper fraction

5
7
3

6

_ 4 proper fraction
9 Xproper fraction




Topic: Fractions Content links: R7, 30-34, 36-39
Grade 8 links: R5, 65-67, 73 Grade 9 links: R5, 11-14

=12 Answer:

16
_ 12 proper fraction 1 X 1_1

16 X whole number 42 8

e
>

3
(o<1 [ M F N

. 1 1
whole number In the fraction chart E is 7

X proper fraction the size of 1 .
2

_ 6 whole number
"~ 8 Xproper fraction

o
=
x

NN o |
=N
(o

_10
64

_ 10 proper fraction
64 X proper fraction

x
Il

improper fraction

X proper fraction

_ 9 proper fraction

12X improper fractio Problem solving

=5 uproper Facton

12 x proper fraction

x
-
ol Sle

Rlw »lo ovfw |

_ 10 proper fraction
64 X proper fraction

]
=

o
-

Rlw Wk Njw |
x X

What is one quarter of a halfg Make use of diagrams to show
your calculation.

Reflection questions

X Common errors




Introduction
Ask the learners to look at the following examples and discuss
it with a friend.

2 =2 356=3%  1245=

1245
1

Ask the learners to write the following as fractions:

Look at the following and discuss it with a friend.

How would | write the following whole numbers as fractions?

2 78 356 1245 23432 978 323

Topic: Fractions Content links: R7, 30-35, 37-39
Grade 8 links: R5, 65-67, 73 Grade 9 links: R5, 11-14




What multiplicatin sums using a whole number and a fraction,
will give you the following answers?

Example:

Answers: these are some of the possible answers.

a. 2. 2
X%

Topic: Fractions Content links: R7, 30-35, 37-39
Grade 8 links: R5, 65-67, 73 Grade 9 links: RS, 11-14

One fifth of 15 cell phones on special were sold. How many
were not sold? Answers:

% were not sold

4 of15

of
4415
5 1

12 phones were not sold

Problem solving

If __ (whole number) x __fraction=, how many possible solutions are there for this multiplication sum?2

Answers: these are the only four possible solutions if the denominator
of 12 remains unchanged.

gx L
12

2
41-X12
4
2X12
8
1X12

Reflection questions




Topic: Fractions Content links: R7, 30-36, 38-39
Grade 8 links: R5, 65-67, 73 Grade 9 links: RS, 11-14

Simplify the following:
Example: 15
0

2
.l =
2 5
3
4

Answers:
a 4.4 _1

12 4 3

Introduction

Tell learners simplifying fractions means to make the fraction
as simple as possible. Why say four-eighths (4) when you really
mean half (;_) 2 8 Multiply and simplify if possible.

'1;
2.

Ask learners to explain the simplification on the right hand side a 4.4 _1 b.

of the infroduction. 16 4 4
Explain this:

e 80 .40 _2
- T | . 120.40 3

ee. 1 3 _3
2% 7%




Simplify the improper fraction if necessary and then write as a
mixed number.

a.

Example: 14
4

Answers:

Multiply and simplify.

Example:

o~
NG

w w
Nlwolos 018 X

Answers:
a 32.16 _2

Topic: Fractions Content links: R7, 30-36, 38-39
Grade 8 links: RS, 65-67, 73 Grade 9 links: R5, 11-14

Answers:

21
12

. 36

15

. 48

28

45

32

. 34

40
54
21
Problem solving
16 2.
a. Whatis 75 x 7 inits simplest form?

b. Multiply any two improper fractions and simplify your answer if necessary.

An example:

80 16 5 374 12




° Topic: Fractions Content links: R7, 30-37, 39
m Solve fraction prOblemS Grade 8 links: RS, 65-67, 73 Grade 9 links: R5, 11-14

Calculate the following. You Example 1: One half of an hour
may need extra paper to do 5 % i @0 s
your calculations.

) Answers:
Introduction

Ask the learners what problem solving is¢ Discuss with learners
how they feel when solving problems in maths. Tell them that
solving problems is a skill that we can apply in daily life. Ask
learners why we say doing maths problems is teaching us a
life skill. Ask learners to complete the comic. Give learners the
opportunity to read comic strips to the class. Write down key
words on the board on problem solving.

Complete this conversation about why we should solve problems in mathematics.

=500 years

i 15




A number of children have R150 each to spend. How much of
the R150 did they have left2
Answers:

. R150 — R75 =R75

. R150 — R25=R125

. R150 — R15=R135

. R150 — R18,75 =R131,25

. R150 — R37,50 =R112,50

R150 — R50 = R100

You have R120 to spend on clothing. You can get discounts at
different stores. Work out how much discount you can get at
each.
Answers:

. R60

. R15

. R10

. R30

. R20

R24

Topic: Fractions Content links: R7, 30-37, 39
Grade 8 links: R5, 65-67, 73 Grade 9 links: R5, 11-14

Reflection questions

X Common errors




Introduction

Ask the learners what problem solving is2 Ask learners why we
say doing maths problems is teaching us a life skill. Ask learners
to complete the comic. Give learners the opportunity to read
comic strips to the class. Write down key words on the board
on problem solving.

Solve these measurement of distance problems: Answers:
a. b.

ofa km
% 0f 1000 m

1
> x1000

500 m

of a km
% of 1000 m

4

Topic: Fractions Content links: R7, 30-38
Grade 8 links: R5, 65-67, 73 Grade 9 links: R5, 11-14

ofacm d. = ofakm

1 010 mm 0f 1000 m

4
1
4x10

= 14—0mm = 2,5 mm

of a metre

1 1
7 of 100 cm 5 of 10 mm

1100 110

4 2
=25cm =5mm

Solve these travel distance problems. If | completed __ of the
distance, how far do | still have to fravel? Answers:
a. 1 of 500 km = 50 km .- I still need to travel 450 km

4

b. l of 500 km = 41, 67 km .- I still need to travel 458,33 km
C. of 500 km = 250 km .- I still need to travel 250 km
of 500 km = 166, 67 km . I still need to travel 333,33 km

of 500 km = 125 km .- I still need to travel 375 km

R = W= NI}—‘S

of 500 km = 83,33 km -~ I still need to travel 416,67 km




My friends and | competed in a cycling race of 120 km. We
had to finish the race in eight hours. After five hours, we still
needed to travel the remaining quarter of the distance. How
far did we sfill need to go to the finishing line?2 Did we finish the
race in tfime?

Answer:

Distance to end of race: 120 km + 4 = 30 km

Time left to finish: 3 hours

Speed required to finish: 33_0 = 10 km per hour

Speed of the first 90 km: 20 _ 18 km per hour

5
Therefore it is very likely that they finished in time.

Solve: Whatis____ of akg?
Answers:

. 500¢g

. 250¢g

. 200g

. 100g

. 125¢g

10g

Topic: Fractions Content links: R7, 30-38
Grade 8 links: RS, 65-67, 73 Grade 9 links: R5, 11-14

Solve: How many grams of the 150 g of food did | eate
Answers:

. 18,75¢g

. 75g

. 25¢g

. 30g

. 25¢g

758

Solve: How many millilitres did | drink?@
Answers:
. 500 ml
. 250 ml
. 500 ml
. 800 ml
. 375ml
300 ml

Problem solving

Write your own word problem on a separate piece of paper, using capacity and fractions. Use the
previous questions to guide you.

Reflection questions




Introduction

Ask the learners to explain the diagram in the introduction
section.

Topic: Fractions Content links: R7, R8, 30-39, 41-47
Grade 8 links: Ré, 69-75 Grade 9 links: R6,15-16

1 = 0,34 =34%

Quick quiz:

What does the following mean:

e Cent? There are 100 cents in a Rand. Cent means 100.
e Century? There are 100 years in a century.

¢ Centipede? A creature with 100 legs.

¢ Percentage? Per cent means per hundred.

Write the following as a fraction and a decimal fraction:

Example: 18% or 2 0or 0,18
100
_ 92
= 50

Answers:

a. 37 b. 25 c. 83 d. 90 e. 55 f. 3
100 100 100 100 100 100

=0,37 =0,25 =0,83 =09 =0,55 =0,03




Topic: Fractions Content links: R7, R8, 30-39, 41-47
Grade 8 links: R4, 69-75 Grade 9 links: R4,15-16

Write the following as a fraction in its simplest form: Calculate:
Answers: The pattern is 10% increases from 10% to 100% a 30 R1,80 b. 80 _ RL60 ¢ 90 . R8,10

100 1 100 X 1 100 1

Percentage 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% - 1,8 - % X R1i_60 - 19_0 X RSi_lo

Fraction 10 [ 20 [30 |40 |50 |60 |70 | 80 [ 90 =R0,54 =R1,28 = R7,29
100 | 100 | 100 | 100 (100 | 100 | 100 | 100 | 100
Simplest form 1 1 3 2 1 3 7 4 9 d. 20 xRﬁO e. 60 XR5,_40 f. 20 XR6,_40

0|5 |05 |2 |5 [10]5 |10 100 1 100 51 120 R6140
_ 2, R460 _ 6, R540 _ 2, ReM
Calculate =10 X 1 10 X T 10 T

a. 20 _R24 b. 70 XR15 -1 ¢. 60 4 R95 _ _
20 ,R24 Ly 222 22 x 822 =R0,92 —R3,24 —R1728
100 X1 100 1 100 1 0,9
_ 480 . 20 1050 . 50 5700 . 100

- 100 20 100 ' 50 100 ' 100 Problem solving
- ﬁ — i = Q — 10 l = R57 I bought a pair of shoes for R150. | got 25% discount. How much did | pay for it2
5 5 2 2

= R4,80 = R10,50 Answer: R150,00 - R37,50 (has discounted) = R112,50

80 _ R74 . 30 _ R90 . : .
. 80 Rh/% = x 222 Reflection questions
100 X 1 100 1 q

_ 5920 - 2700
~ 7100 100
= R59,20 = R27 X Common errors




Introduction

What do increase and decrease mean?

Name five situations
where you would
like something to be
increased.

Name five situations
where you would
like something not to
increase.

Topic: Fractions Content links: R8, 40
Grade 8 links: R4, 69-70 Grade 9 links: R6,15-16

Calculate the percentage increase.

Example: Calculate the percentage increase if the price of a bus ticket of Ré0 is

increased to R84.
24 100

0 % 7
_ 240
T 40
= 40%

Answers:
a. R20

=20 100
50 1

=40%

d. R5
=i X 10_0
25 1
=20%

b. R40 c. R3

=40 100 =3 100
—_— = =X —
80 1 15 1

=50% =20%

e. R20 f. R18
=20 , 100 — 18 , 100
100 1 36 1
=20% =50%

Name an item which you really like, the price of which was
increased recently. What was the percentage increase?
Anwer: Learner's own answer




Topic: Fractions Content links: R8, 40
Grade 8 links: R4, 69-70 Grade 9 links: R4,15-16

Calculate the percenfage decrease. What item you want do you like to be decrease in price? If it is
Example: 18% of R20 decreased by 20% what would the price be?
18 R20 Answer: learner's own answer
“100* T
_ R360
- 100 Problem solving

= R3,60 Calculate the percentage decrease if the price of petrol goes down from 960 cents to 840 cents per litre.

Answers:

a. R5 b. R5 c. R3
=5 100 =5 100 =3 , 100

20 © 1 50 X1 18 1
= 500 =300 T
20 50 18
— 259 — 109 = 17% (16,679 : -
% % % (16,67%) Reflection questions

d. R6 e. R10 f. R7
— 6,100 =10 100 —7_, 100

24 71 90 * 1 28 1
— 600 = 1000 _ 700 X Common errors

24 90 28
=25% =11% (11,11%) =25%




Introduction

Ask the learners to look at the infroduction and explain
each block using words such as tenths, hundredths, and
thousandths.

Topic: Fractions Content links: R7-R8, 40, 43-47
Grade 8 links: R4, 69-75 Grade 9 links: Ré, 16-18

Write the following in expanded notation:

Answers:

a. 4+03+0,07+0,008 b. 5+0,2+ 0,01 + 0,003
c. 14+0,6+ 0,07+ 0,008 d. 540,03 + 0,006

e. 84+0,3+ 0,005 f. 940,006

Write the following in words:

Answers:
. 5 units + 3 tenths + 7 hundredths + 6 thousandths
. 8 units + 2 tenths + 9 hundredths + 1 thousandth
. 3 units + 5 tenths + 8 hundredths + 9 thousandths
. 7 units + 3 hundredths + 6 thousandths
. 8units + 5 thousandths




Topic: Fractions Content links: R7-R8, 40, 43-47
Grade 8 links: R4, 69-75 Grade 9 links: R6, 16-18

Fillin<, >, =
Answers:
a. 0,4>0,04 . 0,05>0,005
. 0,1=0,10 . 0,62>0,26
. 0,58<0,85 . 0,37<0,73
4 7 6 . 0,123<0,321 . 0,2=0,20
i. 0,4=0,40 j. 0,05=0,050

Write the following in the correct column:
Answers:

Thousands | Hundreds Units Tenths | Hundredths | Thousandths

Reflection questions

8 4
9 0
1 4
5

Write down the value of the underlined digit:

Answers: X Common errors
a. 0,05 or 5 hundredths b. 0,02 or 2 hundredths

c. 5or5 units d. 0,09 or 9 hundredths

e. 8or 8 units f. 0,002 or 2 thousandths

Write the following in ascending order:

Answers:

a. 0,004;0,04; 0,4 b. 0,011;0,1; 0,11
c. 0,9;0,99;0,999 d. 0,753;0,8; 0,82
e. 0,007;0,06; 0,67




Introduction
Ask the learners to look at the infroduction and explain it.

Topic: Fractions Content links: R7-R8, 40, 42, 44-47
Grade 8 links: R4, 69-75 Grade 9 links: R4, 16-18

Write as a decimal fraction: Answers:
a. 0,6 b. 0,7
d. 0,4 e. 0,005

Write as a decimal fraction: Answers:
a. 0,45 b. 0,76 c. 0,98 d. 0,36

Write as a decimal fraction: Answers:
a. 3,6 b. 67,05 c. 8,8 d. 32

Write as a common fraction: Answers:

95 1515 8934 376
%70 bTo0 ©7Tooo % Too

Write as a decimal fraction: Answers:

1 2 1 25
—=2=02 L == =0,25
5 10 b 4

& 100

Problem solving

[You can use a calculator if you want to.]

a. What would you do to change the decimal fraction 7,345 to 7,3052

b. Then to change it to 7,005 and then to 72

c. |If the tenths digit is nine and the units digit is five, what should | do to get an answer of 5,9322

Answer: a. Subtract 0,04 b. Subtract 0,3 and then 0,005 c. Add 0,032




Topic: Fractions Content links: R7-R8, 40, 42-43, 45-47
Grade 8 links: R4, 69-75 Grade 9 links: R6, 16-18

Complete the number lines:
a. | | | | | | | | | | |
0 0.1 0,2 0,3 0.4 0,5 0,6 0,7 0.8 0,9 1

0,01 0,011 0012 0,013 0,014 0015 0016 0,017 0,018 0,019 0,02
Complete the following:
Example: 0,34;0,35;0,36; ...; 0.39
=0,34; 0,35;0,36; 0,37; 0,38; 0,39

Answers:

a. 0,1;0,2; 0,3; 0,4; 0,5; 0,6; 0,7; 0,8; 0,9

b. 0,21;0,22; 0,23; 024; 0,25; 0,26; 0,27; 0,28; 0,29
c. 0,31; 0,32; 0,33; 034; 0,35; 0,36; 0,37; 0,38; 0,39

Introduction
Ask the learners how fast can they count.




Topic: Fractions Content links: R7-R8, 40, 42-43, 45-47
Grade 8 links: R6, 69-75 Grade 9 links: R6, 16-18

Extend the pattern with five decimal fractions: Round off to the nearest tenth:

Example: 5,36; 5,37; 5,38; ... Unit
= 5,3¢; 5,37; 5,38; 5,39; 5,4; 5,41; 5,42; 5,43 384 7

Answers: . 13.89 4
a. 7,7;7,8;7,9;8,0; 8,1; 8,2; 8,3; 8,4 114,27 14
b. 3,64; 3,65; 3,66; 3,67; 3,68; 3,69; 3,70; 3,71 999 31
c.2,173;2,174; 2,175;2,176; 2,177; 2,178; 2,179; 2,180 d
d. 54;5,5;5,6;5,7; 5,8; 5,9; 6,0; 6,1 - 1409
e. 9,6;9,5;94;9.3; 9.2, 9.1; 9,0; 8,9 51,781
f. 3,874;3,873; 3,872; 3,871; 3,870; 3,869; 3,868; 3,867

Problem solving

Round off to the nearest unit:

a. Give five examples of decimal fractions that will be between 0,08 and 0,09.
Example: 7.8 b. Give five examples of numbers you could have rounded off to 5.

Rounded off to 8

Answer: Examples of answers.

a. 0,081; 0,082; 0,083; 0,084; 0,085

b. Round off to the nearest 5

i. 5,2 ii. 4,98 iii. 4,52 iv. 5,48 v. 5,09

Answers:
a. 3 b. 3 c. 5
Round off to the nearest tenth:

Example: 3,745 |
Rounded off to 3,7 37

Reflection questions

Answers:
a. 6,1 b. 3,6 c. 56 . : X Common errors




Introduction

Learners look at the pictures and make up addition and/or
subtraction sums. Possible examples:
1,251+051+11=2,751

354+35+47+47=164m

2,5kg+05kg +1kg=4kg

Calculate using both methods. Check your answer. Answers:
a. 3,12 3,12 + 4,57
+4,57 =(3+4)+(0,1+0,5) + (0,02 +0,07)
7,69 =74+0,6+0,09
=7,69

Topic: Fractions Content links: R7-R8, 40, 42-44, 46-47
Grade 8 links: R6, 69-75 Grade 9 links: R6, 16-18

534 + 2,26
=(5+2)+ (0,3 +40,2) + (0,04 + 0,06)
=7405+0,1

=76

1,46 + 2,28
=(1+2)+ (0,44 0,2) + (0,06 + 0,08)
=3+40,6+0,14
=340,6+0,1+0,04

=3,74

3,45 + 4, 67
=(3+4)+ (0,4 +0,6) + (0,05 + 0,07)
=74+1+0,12

=8+40,12

=812

6,58 + 5,78
=(6+5)+(0,5+0,7) + (0,08 + 0,08)
=11+12+0,16

=12+40,3+0,06

=12,36

9,99 + 9,97
=(9+9) + (0,9 +0,9) + (0,09 + 0,07)
=18+ 18+0,16

=18+ 1+0,8+0,1+ 0,06

=19+ 0,9 + 0,06

=19,96




Calculate using both methods.

a. 1,15
+2,21

Method 2:
1,15+ 2,21-1,21
=(1+2-1)+(0,1+0,2-0,2)+(0,05+0,01-0,01)

Topic: Fractions Content links: R7-R8, 40, 42-44, 46-47
Grade 8 links: R6, 69-75 Grade 9 links: R6, 16-18

Method 2:

2,36 + 5,42 - 3,47

=(2+5-3)+(03+04-0,4)+ (0,064 0,02-0,017
=4+4+0,3+0,01

=431

=2+0,1+0,05

=215 Method 2:

6,89 + 9,10 - 5,19

Method 2: =(6+9-5)+(0,8+0,1-0,1) + (0,059+ 0-0,9)
2,34 + 3,42 -2,34 =10+08+0

=(2+3-2)+(03+04-0,3) + (0,04 + 0,02 - 0,04) =10,80
=3404+0,02
=3,42

Make five different number sentences using the following
decimals. Solveit. 2,56; 1,99 and 3,47. Answers:
Method 2: . 2,56-199=0,57
3,24+ 3,35-5,36 . 1,99 +3,47=5,46
=(3+3-5)+(0,2+0,3-0,3) + (0,04 + 0,05 - 0,06) - 3,47-2,56=1091
=1+0,2+0,03 . 347-199=1,48
=1,23 . 2564+ 1,99 = 4,55

Problem solving

MethOd 2: My friend went on a diet and lost 2,5 kg the first week, and 1,25kg the second week. He gained 0,75kg
4‘76 + 6,1 1 _ 3‘52 the third week and lost 0,5 kg the fourth week. How much did he lose in the four weeks2 (Remember it is

not healthy to lose too much weight in a short period of time.)
=(4+6-3)+(0,7+0,1-0,5) + (0,06 + 0,01 -0,02)
=74+0,3+0,05

Answer:
=735

2,54+ 1,25-0,75+ 0,5 = 3,5 kg. He lost a total of 3,5 kg for four weeks




Topic: Fractions Content links: R7-R8, 40, 42-45, 47
Grade 8 links: 74 Grade ¢ links: 18

Calculate. Check your answers using a calculator.

Example:

¢ 02x03 =006

¢ 0,02x0,3 =0,006

¢ 0,02x0,03 =0,0006

Answers:
a. 0,08 b. 0,03 c. 0,20 d. 0,42 e. 0,0008 f. 0,005

Calculate. Check your answers using a calculator.
Example 1: 0,2x 4 Example 2: 0,02x 4 Example 3: 0,4x 3
=08 =0,08 =12
Answers
a. 0,5x3 =15 b. 0,8x3 =24 c. 0,6x4 =24
d. 0,02x9 =0,18 e. 0,07x6 =0,42 f. 0,003x8 =0,024

Calculate. Check your answers using a calculator.

Example 1: 0,3x0,2x 100 Example 2: 0,3x0,2x 10

. =0,06x 100 =0,06x 10
Introduction G s

Look at the following pictures. Make up your own addition, subtraction and Answers:

puliplicationumforeoch; a. 0,4x02x10 b. 0,5x0,02x 10 c. 0,3x0,3x100
=0,08x10 =0,01x10 =0,09x100
=08 =0,1 =9

d. 0,6 x0,03x100 e. 0,5x0,2x100 f. 0,7x0,01x100
=0,018x100 =0,1x100 =0,007x100
e10x2,5ml=25ml e4x255cm=102cm ¢6x1,5kg=9kg =18 =10 =0,7




Topic: Fractions Content links: R7-R8, 40, 42-45, 47
Grade 8 links: 74 Grade ¢ links: 18

Calculate. Check your answers using a calculator. Now redo the problems in question 4 using the column method

Answers: fo solve it. Answers:

a. 1,123x10 a. 1,123 b. 4,886 c. 2,932
= (1x10) + (0,1 x 10) + (0,02 x 10) + (0,003 x 10) x 10 X 30 X 40
=10+1+0,2+0,03=11,23 0,000 0,000 0,000

11, 230 146, 580 117,280

. 4,886x30 1,23 146, 580 117,280
= (4x30) + (0,8 x30) + (0,08 x 30) + (0,006 x 30)

=120+ 242,44+ 0,18 = 146,58 d. 7,457 e. 8,234 f. 6,568

X 60 X 20 X 80

. 2,932x40 0,000 0,000 0,000

= (2x40) + (0,9 x40) + (0,03 x 40) + (0,002 x 40) 447, 420 164, 680 525, 440

=80+361,2+0,08=117,28 447,420 164, 680 525, 440

. 7,457 x 60 Problem solving

= (7 X 60) + (0,4‘ X 60) + (0,05 X 60) + (0;007 X 60) Multiply the number that is exactly between 1,15 and 1,16 by the number that is equal to ten fimes
=420+ 24 +3 + 0,42 =447,42 _hree.

Answer:
. 823420 o ~
= (8% 20) + (0,2 X 20) + (0,03 X 20) + (0,004 X 20) 1154116 =231+ 2=1155x30 = 34,65
=160 + 4 + 0,6 + 0,08 = 164,68

Reflection questions
6,568 x 80
= (6 x80) + (0,5 x 80) + (0,06 x 80) + (0,008 x 80)
=480 + 40 + 4,8 + 0,64 = 525,44

X Common errors
. 11,23; 117,28; 146,58; 164,68; 447,42; 525,44




Introduction
Ask the learners to look atf the patterns and describe them.
Ask the learners to explain to a friend what rounding off to

the nearest whole number and tenth mean if you work with
decimals.

Look at the following two patterns and describe them.

[150+3=50 [15+3=5 [15+3=05 [0.15+3=0,05 | oo15:3=0005 ]

Explain to a friend what rounding off to the nearest whole number or to a tenth
means if you work with decimails.

Topic: Fractions Content links: R7-R8, 40, 42-46
Grade 8 links: Ré, 69-75 Grade 9 links: R4, 16-18

Calculate the following: Answers:
a. 0,2
b. 0,2
c. 0,3
d. 0,4
e. 0,6
f. 0,3

Round off your answers to the nearest whole number. Answers:
a. 0

.0
.0
.0
.1
. 0

Calculate the following. Answers:
. 0,09
. 0,05
. 0,09
. 0,09
. 0,03
. 0,17




Topic: Fractions Content links: R7-R8, 40, 42-46
Grade 8 links: R4, 69-75 Grade 9 links: Ré, 16-18

Round off your answers to the nearest tenth.
Answers:

a. 0,1

b. 0,1

c. 0,1

d. 0,1
e. 0 Round off to Round off to Round off to
: the nearest the nearest the nearest

Divide by 25 Divide by 5 Divide by 12

f. 0,2 rand litre kilogram

Complete the flow diagram. Round off to the nearest whole 0,15 0,5 0,12

RO 0¢e 0 kg
number. T~ T~ T~
Answers:

a. . .
RO,50 Problem solving

¢ You need seven equal pieces from 28,7 m of rope. How long will each piece be?

* | have R45,75. | have to divide it by five. What will my answer be?
Divide by 2 Divide by 8 Divide by 9

* My mother bought 12,8 m of string. She has to divide it into four pieces. How long will each piece
be?

Round off to Round off to Round off to
the nearest the nearest the nearest

- Answer:
rand metre kilogram

28,7m + 7 = 4,1m (each piece); R45,75 +~ 5 = R9,15 (each person will

0,25 0,3 0,6 have); 12,8m + 4 = 3,2m (each piece)

RO 0Om 1kg
\/

Reflection questions




° Topic: Input and output values Content links: R?, 49-51, 72, 118-119
m Flow dia grams Grade 8 links: R7, 28, 106, 109 Grade 9 links: R7

Obiecti Infroduction
]eC Ive_s . Look at the pictures. Describe fhem using words such as recycling, plastic, input,
e Determine input values, output values or rules for patfterns and output and process. & , >

=E

, 3§>r-cm

of the same relationship or rule presented:
—In flow diagrams

— By formulae

— By number sentences

-~ vienoally i How fast can you complete the flow diagrams.

D

&

relationships using
— Flow diagrams
- Formulae
Determine, interpret and justify equivalence of different descriptions
@

Answers:
input rule output input rule

Dictionary a 3
Functions: A function is the means of matching or relating one set of 5 | 30
values with another set of values. For example, if we have a function 7 42
+ 3 then the value 1 in the one set will match the value 4 in the other 9 54
set. Input (1) -> Function (+ 3) -> Output (4) 12 72
Flow diagram: A diagram of the sequence of operations.

Formula: An equation using numbers and symbols that shows you how i The ru
to convert a measurement or measurements info another. 12 9% ) 3
11 88 10
9 72 12
48 9
5 40 8

The rule is X 8 The ruleis X 9

ST
/TN

=
)

x
S

ERST
LI\




The ruleis x 7 The ruleis x 5

Use the given rule to calculate the value of b. Answers:

a
\ ' 2
A 12
|y 10
11
15

Theruleisb=ax6 Theruleisbh=ax 10

X
11
10

12 prly=x-9
20
100 |

Theruleisy=x-9 Theruleiss=r+11

Topic: Input and output values Content links: R?, 49-51, 72, 118-119
Grade 8 links: R7, 28, 106, 109 Grade 9 links: R7

m
5
7
9

10

15

Theruleisn=m-4 Theruleisb=10+a

Prepare to present any flow diagram done in this lesson in a

future lesson period.
Answer: Learner's own preparation

Problem solving

Draw a flow diagram where a=b + 7.

Reflection questions




m More flow diagrams

Objectives
e Determine input values, output values or rules for patterns and
relationships using:
— Flow diagrams
- Formulae
Determine, interpret and justify equivalence of different descriptions
of the same relationship or rule presented:
—In flow diagrams
— By formulae
— By number sentences
— Verbally

Dictionary

Functions: A funcfion is the means of mafching or relafing one set of
values with another set of values. For example, if we have a function
+ 3 then the value 1 in the one set will match the value 4 in the other
set.

Input (1) -> Function (+ 3) -> Output (4)

Flow diagram: A diagram of the sequence of operations.

Formula: An equation using numbers and symbols that shows you how
fo convert a measurement or measurements info another.

Intfroduction

Topic: Input and output values Content links: R9, 49-51, 72, 118-119
Grade 8 links: R7, 28, 106, 109 Grade ¢ links: R7

Let us look at Input and Output again. What do you think this is?

» o«

Answer: A Pizza showing the “input”, “process” and “output”.

Complete the flow diagrams. Show all your calculations.
Answers:

b Theruleisa=bx3+1
2 i. 2x3=6+1=7
6 / ii. 6x3=18+1=19
1 a=bx3+1 iili. 1x3=3+1=4
10 ivv. 10x3=30+1=31
11 v. 11x3=33+1=34

a.

Theruleisg=hx2+10
i. 23x2=46+10=56
ii. 10x2=20+10=30
g=hx2+10 iii. 9x2=18+10=28
ivv. 7x2=144+10=24
v. 8x2=16+10=26




° Topic: Input and output values Content links: R?, 49-51, 72, 118-119
More ﬂow dldgrd MS continued Grade 8 links: R7, 28, 106, 109 Grade 9 links: R7

Theruleisx=y x 2+ 4 p i, 8x2=16+6=22

L 4x2=8+4=12 22 ii. 12x2=24+6=230

il 2x2=4+4=8 30 iii. 5x2=10+6=16
i, 10x2=20+4=24 16 iv. 2X2=4+6=10

iv.3x2=6+4=10 10 v. 11x2=22+6=28
v.7%x2=14+4=18 28

Prepare a flow diagram to present to the class. Change the

The ruleism=n+7 X 2 flow diagram to an “input” and “output” device.

i 7+7=14%x2=28 Answer: learners' own diagrams

ii. 8+7=15x2=30
m=n+7x2 iii. 122+7=19%x2=38

iv. 44+7=11x2=22 Draw your own flow diagram where a=bx2+11.  [,earner's own answer.
v. 947=16%Xx2=32

For example:

Theruleisc=bx3+1
i 2x3=6+1=7
ii. 6x3=184+1=19 a=bx2+11
iii. 1x3=3+1=4
iv. 10 x3=30+1=31
v. 11x3=33+1=34

Reflection questions




Topic: Input and output values Content links: 48-49, 51, 72, 118-119
Grade 8 links: R7, 28, 106, 109 Grade ¢ links: R7

o Infroduction
Objectives Ask the learners to look at the example, and discuss the

Revise: following:
* Determine, interpret and justify equivalence of different descriptions * Flow diagram,

of the same relationship or rule presented: « Table, and
—in flow diagrams * Rule
— verbally
—in tables
e Determine input values, output values or rules for patterns and
lationshi ing: Complete the following:
_rfo?nlqc;?;e'ps using P = Therule:b=ax2+3
— tables 4x2+3=11
6x2+3=15

NN 7x2+3=17

Dictionary ﬂ 8x2+3=19
Functions: A function is the means of matfching or relating one set of L7 9x2+3=2]
values with another set of values. For example, if we have a function 4167
+ 3 then the value 1 in the one set will match the value 4 in the other
set. Input (1) > Function (+ 3) -> Output (4) 1517119
Flow diagram: A diagram of the sequence of operations.

Formula: An equation using numbers and symbols that shows you how d Complete the tables and show your calculations.

What are the examples under the table showing us?

to convert a measurement or measurements into another. Answers:
Table: A way of presenting data in rows and columns. a y=x+2

X

y




Topic: Input and output values Content links: 48-49, 51, 72, 118-119
Grade 8 links: R7, 28, 106, 109 Grade ¢ links: R7

f. n=3m+2
m 1 5 10 20

n 5 17 32 62

Prepare any table to present to the class.
Answer: learner's own answer

Problem solving

Ifx=2y+4andy=23, 45,6, draw a table to show it.

Answers:

y

X

Reflection questions

X Common errors




Topic: Input and output values Content links: 48-50, 72, 118-119

m Input and output values Grade 8 links: R7, 28, 106, 109 Grade 9 links: R7

. 0 | ]
Objectives Solve m and n
Revise:
e Determine input values, output values or rules for patterns and x|1]2 4 . 18 51

o 9 9 y | 89101 25 m
relafionships using:
Determine the rule:| | m@ n2
—fOfmUlOe y=x+7 y=x+7 x=nandy=39
_ y=51+7 —x+7
’robles. : : : . . o y=58 2'9 ="n+7
Determine, interpret and justify equivalence of different descriptions mis 58 o 7ene77
of the same relationship or rule presented: e
—in flow diagrams
— verbally

—in tables

n?

Dictionary x=n and y = 39
Number sentence: an equation expressed using numbers and common y __x +9
mathematical symbols 39=n+9
Verbally: communicate in the form of spoken words gg -_9n= n+9-9

n=230

Introduction
Tell the learners that you got these notes from two of your

friends. Compare them.




Topic: Input and output values Content links: 48-50, 72, 118-119
Grade 8 links: R7, 28, 106, 109 Grade ¢ links: R7

El Input and output values continved

m?

x=mandy =22
y=xX2
22=mx?2
22+2=mx2+2
11=m

m=11

m?

x=mandy =90
y=xX5
90=mx5
90+5=mx5+5
18=m

m=18

m?

x=mandy =24
y=x+12
24=m+12

24 —-12=m+ 12— 12
12=m

m=12

m?

x=mandy =60
y=xX3
60=mx3
60+-3=mx3+3
20=m

m=20

m?

x=mandy = 28
28=m+10
28—10=m+10-10
18=m

m=18

Problem solving

What is the 10" pattern for 3x 4: 4x 4: 5x 4: . ..

Answer:

3X4,4X4,5X4,6%x4,7%x4,8x4,9%x4,10%x4,11x4,12x4

Reflection questions




° Topic: Size, area and perimeter of 2-D shapes Content links: R12, R14, 53-55
m Perimeter and area Grade 8 links: R14, 82-86 Grade 9 links: R14, 60-64

Answers

A fence A soccer field Netball court

Perimeter: 21+ 2b Perimeter:21+2b Perimeter: 214+ 2b
=2(6m)+2(5m) =2(105m)+2(68m) =2(30,5m) + 2(15,25 m)
=12m+10m =210m+ 136 m =61m+305m

=22m =346 m =91,5m

Area: Il X b Area: [ X b Area:1 X b

=6mX5m =105m X 68 m =30,5m x 15,25 m

=30 m? = 7140 m? = 465,125 m?

Calculate the perimeter and the area of the following polygons:

a. 45cm b. 29cm c. 1,5cm

]’4cm

InirOdUC'ion Look at the pictures and say what the perimeters are. What will the area of each a. Perimeter: 21+ 2b b. Perimeter: 21+ 2 b c. Perimeter: 21+ 2b

ASk The |eGrnerS shape be? Yo;;an usguculculuior. - 7 7 — 2(4’5) + 2(2,2) — 2(2’9) + 2(1’4) — 2(1’5) + 2(1’5)
folook athe 5m 30.5m =9+44=134cm  =58+28=86cm =3+3=6cm
picture and ’ Area: X b Area: X b Area: X b

say what the 15.25m

105m
) ! =45cmx2,2cm =29cmx14cm =15cmx15cm
aﬁlrlmgfae:elsc \é‘?hcf Draw these on grid paper where: D = | cmiepresents 1 m — 9’9 cm? — 4,06 cm? — 2’2 5 cm?

each shape be.?
Learners can use
calculators.




Topic: Size, area and perimeter of 2-D shapes Content links: R12, R14, 53-55

m Perimeter and areq continued  crade s inks: k14 286 Grade 9 links: k14, £0.64

Using the polygons A, B, and C above, draw each set of the
polygons in two different ways so when joined together, they have
¢ the shortest possible perimeter

¢ the longest possible perimeter
Answers:

a. 4,5cm 4,5cm

2,9cm
B 1.4cm C

A A Shortest = 16,4 cm Longest = 22,4 cm

2,9 cm If the area is , what could the perimeter be?
g l4cm Answers: these are some possible answers

Shortest = 16,2 cm Longest = 19,2 cm a. () P=2(6) +2(6) (i) P=2(9)+2(4)
=12+ 12 =18+8

4,5cm 4,5cm =24 cm =26cm

A A

b. () P=2(4) +2(3) (i) P=2(6) +2(2)
=8+6 =12+4
=14 cm =16cm

Both the same = 16,4 cm

c. () P=2(10)+2(10) (ii)) P =2(50) + 2(2)
2,9cm 2,9cm =20+ 20 =100+ 4
g 14cm g 14cm =40 cm =104 cm

1,5¢cm

c d. (i) P=2(25) + 2(5) (i) P=2(125) + 2(1)
=50+10 =250+2
=60cm =252 cm

Shortest = 11,6 cm Longest = 11,8 cm




Topic: Size, area and perimeter of 2-D shapes Content links: R12, R14, 53-55

m Perimeier and areq continued  crade 8 links: R14, 82.86 Grade 9 links: R 14, 60-64

e. (i) P = 2(6) + 2(5) (i) P = 2(10) + 2(3) _
=12+10 =20+6 Problem solving

_ 2 2 cm _ 2 6 cm a. Draw a square and a rectangle each of which has a perimeter of 9 cm.
- - b. If the perimeter of a square is 22 cm, what is the length of each side?
c. What is the perimeter of a regular octagon if the length of each side is 17 cm?

f. (1) P - 2(6) + 2(3) (ll) P — 2(9) + 2(2) d. What is the perimeter of a square if its area is 225 cm?2
=12+6 =18+4
=18 cm =22 cm

Answer:

a. Drawing of a square 2,25 cm X 2,25 cm

Measure the perimeter and calculate the area of each shape. Drawing of a rectangle (many possible dimensions), e.g. 3 cm X 1, 5 cm
Give your answer in cm and mm. Answers: [note that these dimensions b. 55cm

are approximate due to variations in size due to the printing process]. - 136.cm

a. Perimeter: . 60cm
3cm+3cm+1,5cm+1cm+1,5cm+2cm=12cm =120 mm
Area: . q
(2cm x 1,5 cm) + (3 cm X 1,5 cm) = 7,5 cm? = 750 mm? Reflection questions

. Perimeter:
0,75cm+1cm+1cm+1cm+0,75cm+ 3 cm+ 0,75+ 1 cm
+1cm+1cm+ 0,754+ 3 cm=15cm =150 mm X Common errors
Area:

(Iecmx1cem)+ (3%x25cm)+ (1cm X 1cm)=9,5cm? =950 mm?

. Perimeter:
2cm+2cm+2cm+1cm+4cm+ 3 cm =14 cm = 140 mm
Area:

(2cm x2cm) + (1 cm X 4 cm) =4 cm? + 4 cm?
= 8 cm? = 800 mm?




° Topic: Size, area and perimeter of 2-D shapes Content links: R12, R14, 53-55
m Area of tria ng les Grade 8 links: R14, 82-86 Grade 9 links: R14, 60-64

What will you do to these quadrilaterals to change them to triangles?

=2

What is the area of the friangles? Use both methods.

Example: The friangle is half of the square.

2
2¢cm FEngiR Method 1 Method 2

= 2
(22 cm) ) % of 4cm? 4cm?+2
=2cmx2cm
2cm - dem? = %><4<:m2 =2cm?
chem S lA
= gXx7cm

=4 me
= 5 cm

Intfroduction

=2cm?

Ask the learners what will they do with these quadrilaterals to

change them into triangles. Answers:

Area:

a. =3 cm)*=9cm? b. = géécm)z =16 cm?
9 cm? + 2 = 4,5 cm? 1 .16
lof9cm?=1x9 2 X em

2 1 =8cm?
= 4,5 cm? =16 cm?=+ 2
=8 cm?




H . Topic: Size, area and perimeter of 2-D shapes Content links: R12, R14, 53-55
m AreCI Of h’la ng Ies continued Grade 8 links: R14, 82-86 Grade 9 links: R14, 60-64

What is the area of the triangles? d. 8cm X 4 cm=32cm?
Answers: =1pxh
a. 5cm X 3 cm =15 cm?

=1bxh = 1(8cm)x4cm
=1 (5cm)x3cm =4cmX4cm=16 cm?

=25cm X 3 cm =75 cm? -
Problem solving

What is the area of a triangle if the base is 8 cm and the height is 3 cm?
b. 4cm % 2,5 cm = 10 cm? i iangle i i ight i

=1bxh

=1 (4cm)x25cm Answers: Area:

=2cm X 2,5cm=5 cm? %bxh
=6cm X 5cm =30 cm? %(8cm)x3cm

%th 4cm X 3 cm=12cm?
%(6cm)><5cm

Reflection questions
=3cm x5cm =15 cm?

X Common errors




Topic: Size, area and perimeter of 2-D shapes Content links: R12, 52-53, 55

m More area of tria ng les Grade 8 links: R14, 82-86 Grade 9 links: R14, 60-64

Draw a perpendicular line showing the height of the friangle.
Answers:
a.

[ ] ]
2cm 42cm 4,4 cm

Calculate the area of the friangles. Answers:
a. 1bxh b. Lbxh ¢ Lpxn
2 2 2
1(2cm) X2 cm % (4,2cm) X 2,1cm % (4,4 cm) X 2,5 cm
2
l1cm X 2cm 2,1 x2,1cm 2,2cm X 2,5 cm
=2 cm? =4,41 cm? =55 cm?

Draw a friangle with the given measurements and then
calculate the area. Answers: [Note that these dimensions are
approximate due to variations in size due to the printing process.]
a.

Intfroduction

Look at these triangles. Compare them.

lpxn
2

1 (6 cm) X 2 cm
2
3cm X 2 cm =6 cm?

Right angles triangles Not right angled triangles




° Topic: Size, area and perimeter of 2-D shapes Content links: R12, 52-53, 55
m More area of tria ngleS cont...  Grade 8 links: R14, 82-86 Grade 9 links: R14, 60-64

Measure and calculate the area. Give your answer in cm?
and mm?2. Answers: [note that these dimensions are approximate due
to variations in size due to the printing process].

1 1
a Sbxh b. 3 bxh

1 1
=7 (22 cm) X 16 cm =7%(32cm) X 16 cm

=176 cm?

¢ L1bxn
2

bXxh
=%(24 cm) X 22 cm

(10 cm) x 3,5 cm
=276 cm®

cm X 3,5 cm = 17,5 cm?
1
1 1
S bxh e g bxh
1

1 = = (32 X 16
E(8cm)><2,5cm 2( cm) cm
= 346 cm?

4 cm X 2,5 cm =10 cm?

Problem solving

What is the area of a triangle if the base equals 3,5 cm and the height equals 1,5cm?

Answer: % bxh = % (3,5cm) X 1,5 cm = 2,625 cm?




° Topic: Size, area and perimeter of 2-D shapes Content links: R12, 52-54
m Area conversion Grade 8 links: R14, 82-86 Grade 9 links: R14, 60-64

Introduction

Revise the following with your learners:
1000 mm=1m

100cm=1m

1000m=1km

Convert the following:

Revision How did we get these answers?

1000mm=__m | SmM*=100mm?
_cm=1m
__m=1km

m? =1 000 000 mm?

km? =1 000 000 m?

Work out the area and give your answers in m2, cm? and mm?.

Example: Length =2 m, breadth = 1m

Ixb Ixb Ixb
=2mx1m =200 cm x 100 cm =2000 mm x 1 000 mm
=2 m? =20 000 cm? =2 000 000 mm?

Answers:

a.lxhb Ixb IXb

=5mx3m =500cmx300cm =5000 mm X 3000 mm
=15m? =150 000 m? = 15000 000 mm?




m Area conversion continued

b.Ixb IXb IXb
=3mXx15m =300cm X 150 cm =3000 mm X 1 500 mm
=4,5m? =45 000 cm? =4500 000 mm?

c.lxb IXb IXb
=6mXx3,2m =600cm X 320 cm = 6000 mm X 3 200 mm
=19,2 m? =192 000 cm? =19 200 000 mm?

d. Ixb IXb IXb
=45mx21m =450cm X 210 cm =4500mm X 2100 mm
= 9,45 m? =94 500 cm? =9450 000 mm?

e.lxb IXb IXb
=72mxX5m =720cm X 500 cm =7200mm X 5000 mm
=36 m? =360 000 cm? =36 000 000 mm?

Given the area of arectangle, find a possible length and
breadth in cm and m.
Answers:
a. Calculation: b. Calculation:
5000 x 3000 mm 9000 x 7000
=500 cm x 300 cm =900 cm X 700 cm
=5mXx3m=15m? =9mx7m
length =500 cm =5m length =900 cm =9 m
breadth =300cm =3 m breadth=700cm =7 m

Topic: Size, area and perimeter of 2-D shapes Content links: R12, 52-54
Grade 8 links: R14, 82-86 Grade 9 links: R14, 60-64

. Calculation: . Calculation:
9000 x 3000 7 000 x 4 000
=900 cm x 300 cm =700 cm X 400 cm
=9mX3m =7mX4m
=27m =28m
length =900 cm =9 m length =700 cm =7 m
breadth =300cm =3 m breadth =400 cm =4 m

. Calculate: . Calculate:
6000 x 6 000 4000 x 4000
=600 cm X 600 cm =400 cm X 400 cm
=6mX6m =4mX4m
=36m =16m
length = 600 cm = 6 m length =400 cm =4 m
breadth =600 cm =6m breadth =400 cm =4 m

Problem solving

If the base of a triangle is 4 m and the height 3 m, calculate the area and give your answer in m?, cm?
and mm?.

Answer: %bxh = %(4m)x3m= 6m? =600cm? = 6000 mm?

Reflection questions




Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 57-64

Grade 8 links: R15, 87-91 Grade 9 links: R15, 100-104

m Understanding the volume of cubes

How many containers are on the truck?

How many
cubes do you
count in this
block?
3x3x%X3
=27

Label the diagram. Count the cubes. Write the number of
cubes in exponential form.

Example 27

2m
@ 2x2x2=28
Intfroduction =2mx2mx2m

Ask the learners to look at the pictures and answer the zm

following questions:

* How many containers are on the fruck? (216)
e How did you work it out2 (Length X width X height) a.lxbxh ~ b.IXbxh

» Is their a quicker way of working it out2 Explain it. =4x4x4 =3x3x4

Slower way =4m>§4m><4m =3mx3mx4m
36 + 36 + 36 + 36 + 36 + 36 = 216 =64m =36 m?

Faster way

6X6X6

=36X6

=216

Answers:




Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 57-64
Grade 8 links: R15, 87-91 Grade ¢ links: R15, 100-104

m Understanding the volume of cubes cont..

Write down a sum in exponential form for each diagram and Make a drawing and calculate the following:
then calculate the total number of cubes used. Answers:
Example: P a.lxXbxh b.IxXbXxh c. IXbxh
2 cubes® + 5 cubes? , =2cmX2cm X 2cm =4cmX4cmXxX4cm =5cmX5cm XxX5cm
=8 cubes + 125 cubes =8cm? =64 cm? =125cm?
=133 cubes

d.IxXbxh e. IXbxh f. IXbxh
Answers: =3cmX3cmX3cm =lcmX1lcmX1lcm =7cmX7cmX7cm
a. 4cm®+2cm? =27 cm? =1cm3 =343 cm?

= 64 cubes + 8 cubes

= 72 cubes

Problem solving

b. 3 cm3 +3 cm3 +3 cm3 If a block has 1728 cubic units, what will its dimensions be?
L 27 cubes + 27 cubes + 27 cubes Answer: One possible answeris 12 X 12 X 12 = 1 728 cubic units

= 81 cubes

Calculate the volume of the buildings. Show your calculations.

Answers:

a. 5°+43 b. 43+434+23+23 c. 43433423 : :
=125 + 64 =64+64+8+8 =64 +27+8 Reflection questions
= 189 units = 144 units = 99 units

d. 23428423428 e. 53453
—8+8+8+8 =125+125 X Common errors
= 32 units = 250 units




Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 56, 58-64
Volume of cubes Grade 8 links: R15, 87-91 Grade 9 links: R15, 100

Use a formula to calculate the volume of water that will fill
each cube.

Example:
The formula for the

2cmx2cmx2cm
=8cm?

. =8ml
volume of a cube is IP

Answers:
a.

3cm 5cm 4cm

3cmXx3cmX3cm S5cmX5cmXx5cm  4demx4dcemX4dcom
Introduction =27 cm?® =125cm? =64 cm®

Ask the leaners what the difference between volume and =27ml =125ml =64 ml
capacity is. They should use the picture to support their answer. =0,027¢ =0,125¢ =0,0647

What is the difference between volume and capacity? . . . . .
What will the dimensions of a cube be if the volume is:

10cmx 10cmx 10 cm Example:
=1000cm? 8cmi=2cmx2cmx2cm

= 1000 mi Answers:

=1t a. 3cmXx3cmx3cm b. 4cmx4cmx4cm
c. 5cmX5cmX5cm d 1lcmx1lcmXx1lcm
e. bcmX6cmXxX6cm




Volume of cubes cont...

Use the example to guide you in completing these volume

calculations for these cubes:

Answers:

a. 4m
4mX4mXxX4m
64 m3

400 cm
400cm X 400 cm X 400 cm
64 000 000 cm?®

4 000 mm
4000 mm X 4 000 mm X 4 000 mm
64 000 000 000 mm?

c. 5m
S5mX5mxXx5m
125 m?

500 cm
500 cm X 500 cm X 500 cm
125000 000 cm?®

5000 mm
5000 mm X 5000 mm X 5000 mm
125000 000 000 mm?3

b. 3m
3mX3mxX3m
27 m?

300 cm
300 cm X 300 cm X 300 cm
27 000 000 cm?

3000 mm
3000 mm X 3000 mm X 3 000 mm
27 000 000 000 mm?

d 1m
ImX1ImX1m
1m3

100 cm
100 cm X 100 cm X 100 cm
1000 000 cm?®

1000 mm
1000 mm x 1000 mm X 5000 mm
1000 000 000 mm?3

Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 56, 58-64
Grade 8 links: R15, 87-91 Grade 9 links: R15, 100

Look at the example showing how to calculate the dimensions
of a cube with a particular volume. Rewrite all the volumes
below showing the dimensions of the cubes in mm, cm and m.
Answers:
a 2l6m*=6mXxX6mX6m

216 000 000 cm® = 600 cm X 600 cm X 600 cm

216 000 000 000 mm3 =6 000 mm X 6 000 mm X 6 000 mm

. 343000000000 mm3®=7000mm X 7000 mm X 7 000 mm
343 000 000 cm® =700 cm X 700 cm X 700 cm
343m*=7mXxX7mx6m

. 512000000 cm® =800 cm X 800 cm X 800 cm
512 000 000 000 mm3 =8 000 mm X 8 000 mm X 8 000 mm
512m*=8mXx8mx8m

. 125000 000 mm3® =5 000 mm X 5000 mm X 5 000 mm
125m*=5mX5mX5m

Problem solving

a. If the volume of a cube is 125 cm?®, what are its dimensions in mm and m?2
b. With a family member think of five everyday objects that are cubes.

Answer:

a. 125 cm?
=5cmX5cm X 5cm

=50 mm X 50 mm X 50 mm
=0,05m X 0,05m x 0,05 m




Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 56-57, 59-64
Grade 8 links: R15, 87-91 Grade ¢ links: R15, 100-104

Volume of rectangular prisms

How many cubes
are in the large

container?

Introduction
Ask the learners to look at the pictures and answer the
following questions:
* How many cubes are in the containere (210)
* How did you work it oute (Multiplying length by width by height:
6 x5 x 7 =210)
Is there a quicker way of working it oute Explain it.

Write a mulfiplication sum to calculate the number of cubes
making up each rectangular object.

Example:

4x2x2=16 cubes

Answers:
a. 8 X4 x4 =128 cubes
b. 6 X 4 X 3 =72 cubes

Write multiplication sums to calculate the number of cubes in
each pair of rectangular objects.

Example:
(4x1x2)+(10x5x5)
=8+ 250

=258 cubes ﬁ

Answers:

a. (Bx4x4)+(4x2x2) b. (6x3x3)+(6x6x3)
=128+16 =54 +108
= 144 cubes =162




Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 56-57, 59-64
Grade 8 links: R15, 87-91 Grade 9 links: R15, 100-104

m Volume of rectangular prisms continved

Calculate the volume of each of these buildings. Show your Calculate the volume of rectangular prisms with the following
calculations. Answers: dimensions and make a drawing of each rectangular prism
showing the dimensions. Answers:

a. 6cm?® b. 16 cm?
1cm
bxxa= ot Han)
2 cm

4%X4X4=064 3cm
a. 10x5x5 2X4x2=16

= 250 cubes 2X2x2=8

T 64 + 64 + 16 + 8 = 152 cubes

y 4

4

Problem solving

If a rectangular prism has 384 cubic units, what will its dimensions be?

c. 3X6xXx3=064 . 4X6Xx2=48
4X4X%X4=064 4%x4%x2=32 Answer: Various answers are possible, e.g.
4x2%x2=16 2x2x4=16 3x2x64

64 + 64 + 16 =134 cubes 48+32+16=96 3 x4 %32
3X8x16

6X4x16
5Xx5%x5=125 6xXx8x%x8
10 X 5x5=250 12x4%x8
125 + 250 = 375 12 X 2 X 16 etc.

Reflection questions




Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 56-58, 60-64
Grade 8 links: R15, 87-91 Grade ¢ links: R15, 100-104

m Volume of rectangular prisms again

Calculate the volume of the following and give your answer
in m3, cm?3 and mm?. Also say what the capacity of each
container is when filled with water.

Example: This contaimer will hold 30 000 000 mi or

30 000 ¢ of water.

cm® mm3
Ixbxh Ixbxh Ixbxh
=5mx2mx3m =500 cm x 200 cm x 300 cm =5000 mm x 2000 mm x 3 000 mm
=30 m? =30 000 000 cm?® =30 000 000 000 mm?

Answers:
Introduction a. m%Ixbxh i
Ask the learners how many small cubes (1 m x 1 m) will fit into = 63m X1mx3m=18m
the rectangular prism (1 mx2 m x4 m) 8 m2. cm™:IXbXh

=600 cm X 100 cm X 300 cm = 18 000 000 cm?®
How many small containers will fit in the large container? How did you work it out? mm3: X b X h
Why do we know the large container can hold 8 000 litres? '

=6000mm X 1 000 mm X 3 000 mm = 18 000 000 000 mm?

We know that

10cmx 10cmx 10 cm

=1000 cm? b. m3: I x b xh

e —2mx1mx9m =18m?

cm®: Ixbxh
=200 cm X 100 cm X 900 cm = 18 000 000 cm?
mm3: X b Xh

=2 000 mm X 1000 mm X 9 000 mm = 18 000 000 000 mm?




Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 56-58, 60-64
Grade 8 links: R15, 87-91 Grade 9 links: R15, 100-104

m Volume of rectangular prisms again cont...

c. m¥Ixbxh
=2mXx2mx5m=20m3
Cmg: l X b X h * What is the volume if the dimensions of a rectangular prism are the following: length = 2,4 cm,

breadth = 3 m and height = 10cm? What type of geometric object is ite
3
= 200 cm X 200 cm X 500 cm = 20 000 000 cm * With a family member think of five everyday objects that are rectangular prisms.
mm3: I X b X h

=2000 mm X 2000 mm X 5000 mm =20 000 000 000 mm?

Problem solving

Answer:

IXbXh
d m%Ixbxh
=9mX3mX5m =135 m3 =2,4cm X 300cm X 10 cm

cm?® X bxh = 7200 cm’®
=900 cm X 300 cm X 500 cm = 135 000 000 cm?

mm?3: [ X b x h Reflection questions
=9000 mm x 3000 mm x 5 000 mm = 135 000 000 000 mm?

. m%IXbXxh
oM X2mx7m=28m? X Common errors
cm®: IXbXh
=200 cm X 200 cm X 700 cm = 28 000 000 cm?®
mm?: {xbXh
=2000mm X 2 000 mm x 7000 mm = 28000 000 000 mm?

f. m%:Ixbxh
=4mx2mx6m=48m?
cm® IXbxh
=400 ccm X 200 cm X 600 cm = 48 000 000 cm?
mm3 X b Xh
=4000mm X 2 000 mm X 6 000 mm = 48 000 000 000 mm?




Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 56-60, 62-64
m Volume prOblemS Grade 8 links: R15, 87-91 Grade 9 links: R15, 100-104

Introduction

Ask the learners to read the comic strip. Ask them why
problem solving is such important skill in day-to-day life. Write
learners answers on the board and summarise it for them.

Calculate the volume (in cubic centimetres) of a rectangular
prism that is 5 m long, 40 cm wide and 2 500 mm high. Make
a drawing.
Answers: 5m=500cm
a. (Ixbxh) 40cm=40cm
=500cm x 40 cm x 250 cm 2500 mm = 250 cm
=5000000cm

40 cm




Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 56-60, 62-64
m Volume problems cont... crade siinks: k15 8791 Grade 9 links: k15, 100.104

A swimming poolis 8 m long, 6 m wide and 1,5 m deep. The
water resistant paint needed for the pool costs R50 per square

Problem solving

Solve this with a family member or members.
meTer- * Assume we each create a cube of 30 cm x 30 cm x 30 cm

Answers: . S\I:P?;I/Z%eélggéom with dimensions of 5,1m x 4,5m. x 3 m.
a. IHSide surface area: Itlovv\sl/elo(:’nr; ﬁl?g(jf::elgrfggﬁﬁwsséiass with waste?
2XBmx15m)+2x(6mx15m)+1x(8mx6m)
=(2x12m?) + (2x9m?) +48 m?= 24 m? + 18 m? + 48 m?
=90 m? Answer:
Cost: 90 x R50 = R450 Waste
. Volume water: IXbxh
8mx 6m x 1,5m =72 m?® =72 000 litres =30cm x 30 cm x 30 cm
= 27000 cm?® per child per day
At a factory they are trying to store boxes in a storage room « 27000 cm per child x 30 children
with a length of 5 m, width of 3 m and height of 2 m. How =810 000 cm® per class per day
many boxes can fit in this space if each boxis 10 cm long, 6
cm wide and 4 cm high2 Answers: Classroom:
Storage Boxes Ixbxh
IXbXh IXbxh =51mx45mx3m
=5mXx3mx2m =(10cm X 6 cm) X 4 cm = 68,85 m’
=30m3 =240 cm?® 68,85 m* x 1 000 000 cm = 68 850 000 cm?
~500cm X 300 cm X 200 cm ~ 68850000 CTTL3 =+ 810000 cm3
=30 000 000 cm3 85 days to fill the class
=30000 000 cm® + 240 cm?
=125 000 boxes Reflection questions
The boxes fit exactly as the length, width and height of the box divides
exactly into the length, width and height of the storage room (50 times
respectively). Therefore 50 X 50 x 50 = 125 000 boxes.




Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 56-60, 62-64

Grade 8 links: R15, 87-91 Grade ¢ links: R15, 100-104

m Volume and capacity

Introduction

Ask the learners to look at the picture: This person needs to
collect information, what do you notice? A person thinking,
searching on a computer, searching in a library, reading a
book, having a lot of resources around him or her, talking to
his or her feacher and holding his or her maths workbook.

This person needs to collect information. What do you notice?

Show that the following statements are true:
1 cm?d =1 millilitre

1 000 cmd =1 litre

1 m3=1000 litre

Answers:
Measurement for liquids
A volume measured in cubic centimetres, e.g. a box of A4 paper.
A volume measured in cubic metres, e.g. a pallet of bricks
Various answers
Show that a millilitre has the same volume as a cm3
Show that a litre has the same volume as a 1 000 cm?. Show that a
1 000 litres has the same volume as a m3,

1cm®=1ml

1000cm3=1¢

1m®=1000¢
Ifi1cm®=1mlthen1000ml=1¢
~1000cm3=1¢

If:1000cm®>=1¢

~ 100 cm X 100 cm X 100 cm
=1000000cm®*=1000000ml=1000¢

Problem solving

Share this process step by step with a friend or a family member.




Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 56-61, 63-64
Grade 8 links: R15, 87-91 Grade 9 links: R15, 100-104

m Surface area of a cube

Revision: Calculate the volume of these cubes.
Answers:

Make a drawing of the
net. Describe in words the
geometric figures (2-D
shapes) in the net.

cm

. |[4cmx4cmx4cm
IXbXh
4cmX4cmX4cm
=64 cm®

Intfroduction
Ask the learners to look at the three pictures, and ask them “|4cmx4cmx4cm

what do they see? IXbxh

e acube = 25cm X 2,5cm X 2,5cm
e acube unfolded =15,625 cm?

e the net of a cube

What do you see?




Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 56-61, 63-64
Grade 8 links: R15, 87-91 Grade 9 links: R15, 100-104

m Surface area of a cube continued

Calculate the surface area of the following cubes.

Problem solving

Example: The surface area of a cube is length x length x fotal number of faces. If a cube’s surface areais 150 cm?, what will the dimensions of the cube be?

= I? x total faces

= (4cm)? x total faces Answer:
=lé6cm?x 6

= 96 cm? V(150 cm? + 6)
4cm V(25 cm?)

=5cm

Answers:
a. [? X total faces b. I? x total faces Reflection questions

= (3 cm)? X total faces = (2 cm)? X total faces
=9cm?x 6 =4cm?x6
= 54 cm? =24 cm?

Common errors
c. I? x total faces d. I? x total faces

= (4,5 cm)? X total faces = (1,8 cm)? X total faces
=20,25cm? X 6 =324cm?x6
=121,50 cm? = 19,44 cm?

You want to make a gift box in the shape of a cube. The gift
is 15 cm high and 9 wide. How much card board do you
need to make a cube gift box.

Answers:

15cm? x 6 15cm
=225cm? X 6

=1350 cm? 15cm




Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 56-61, 63-64
Grade 8 links: R15, 87-91 Grade 9 links: R15, 100-104

Surface area of rectangular prisms

Revision: Calculate the volume of these cubes.
Answers:

cm cm? mm?® | Make a
drawing of the
net. Describe
in words the
geometric
figures (2-d
shapes in the
net.

IXwxh
lcm X 3cmX2cm
=6cm?

Introduction

Ask the learners to look at the

three pictures, and ask them

what do they see?

e arectangular prism,

e arectangular prism slightly
unfolded and,

* net of arectangular prism.

IXwXh
2,5cmXx3cm X 1,5cm
=11,25 cm?




Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 56-61, 63-64
Grade 8 links: R15, 87-91 Grade 9 links: R15, 100-104

m Surface area of rectangular prisms cont...

— 2 — 2
Calculate the surface area of the following rectangular prisms: ¢. 6 cmx ‘i'5 cm = 227 cm d. 4 cm X 1'8 cm = 7'22°m
2X 27 cm®=54cm 2X72cm”=14,4 cm
Area of arectangle:
4cmx25cm =lg cm?

210 cm? = 20 cm? 4,5cm X 3,7 cm = 16,65 cm? 1,8 cm x 2,3 cm = 4,14 cm?
2 X 16,65 cm? = 33,30 cm? 2 X 4,14 cm? = 8,28 cm?

Area of arectangle:
O 4cmx3cm=12cm?
4cm ' 2x12cm?=24cm?

6 cm X 3,7 cm = 22,2 cm? 4cmx23cm=09,2cm?

Surface area of a rectangular prism Area of a rectangle: 2 X 22’2 sz — 44’4 sz 2 X 9,2 sz — 18,4 sz
= (2 x Length x Width) + (2 x Length 25cmx 3cm=7,5cm?

x Height) + 2 x Width x Height) 2x 7.5cm?=15cm?

54 cm? + 33,30 cm? + 44,4 cm? 41,4 cm? + 8,28 cm? + 18,4 cm?
20cm?+24 cm? + 15 cm? — 131’70 sz — 41,08 sz

= 59 cm?

Problem solving
Answers:

a Samx3lem=15Sem?  b7cmx22cm =154 cm?
2 % 15,5 cm? = 31 cm? 2 % 15,4 cm? = 30,8 cm?
Answer:
3,1cm X 2,4 cm = 7,44 cm? 2,2cm X 1,8 cm = 3,96 cm? 2lw + 2lh + 2wh = 52 cm?
2 X 7,44 cm? = 14,88 cm? 2 % 3,96 cm? = 7,92 cm? 2(lw + Ih + wh) =52
lw+lh+wh= 52 =26
5cm X 2,4 cm = 12 cm? 7 cm X 1,8 cm = 12,6 cm? 2
2 x 12 cm? = 24 cm? 2 x 12,6 cm? = 25,2 cm? Let/=3andw = 2.
Then (3 x 2) + (3 X h) + (2 X h) = 26
31 cm? + 14,88 cm? + 24 cm? 30,8 cm? + 7,92 cm? + 25,2 cm? 6+ 3h +2h =26
= 69,88 cm? = 63,92 cm? 6 +5h=26
h=4
So possible dimensions are length = 3 cm, width = 2 cm and height = 4 cm.
Test: 2(3 X 2) + 2(3 X 4) + 2(2 X 4) = 12 + 24 + 16 = 52




Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 56-63
Grade 8 links: R15, 87-91 Grade 9 links: R15, 100-104

m Surface area problem solving

How many square files (20 cm x 20 cm) are needed to cover

the sides and base of a pool thatis 10 m long, é m wide and

3 m deep?

Answers:

a. They want to tile a swimming pool (inside surface)

b. That the amount of tiles depends on the area of the pool.

c. What the area of the tile is, and the surface area of the pool sides
and base.

d. 54 tiles are needed to tile the swimming pool.

In‘iroducﬁ‘on . Swimming pool:
Discuss with your learners how you will solve a problem. Bottom Sides

Write the keywords on the board. Go through this with your 10m X 6 m 2(10 m x 3m) + 2(6 m x 3 m)

learners. = 60 m? =60 m? + 36 m?
=96 m®

Before solving the problems, make notes on how you will solve a problem. Total area = 60 m? + 96 m?

Revise the formulas for surface area. =156 m?
Write them down.

Tiles: 20 cm X 20 cm = 400 cm?
=~ The total area of the pool is

Rectangular prism: (156 m*) 1560000 cm?
(400cm?) ~ 400 cm?

= 3900 tiles

Cube:




Topic: Size, surface area and volume of 3-D objects Content links: R12, R14, 56-63
Grade 8 links: R15, 87-91 Grade ¢ links: R15, 100-104

m Surface area problem solving cont..

Four cubes of ice with side lengths of 4 cm each are left to FrSEETRESIing
melt in a square box with sides 8 cm |Oﬂg. How h|gh will the You are a great problem solver. Share with a family member why you are a great problem solver. Why is
WOTer rise When O" Of Them hove me”_ede maths helping you to become such a problem solver2

What is this problem all about?
Calculating the total volume of some solid cubes and working out Reflection questions
how much of a solid square base container that volume will fill.

What do | know?e
How to calculate the volume of a cube and how to calculate the area Common errors
of a square.

What do | need to know more about?e
The formulae are given.

Tackle the problem:
The volume of the four cubes of ice:
4% (4cm X4 cmXx4cm)=256cm?

The area of the square base of the box:
8 cm X 8 cm = 64 cm?

Height water will rise to: % cm =4 cm
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Topic: Numeric and geometric patterns Content links: R?, 66-71, 114-117
Grade 8 links: 27, 105, 107-108 Grade 9 links: 27-28, 65-68

m Numeric patterns: constant difference

Objectives

* Investigate and extend numeric and geometric patterns looking
for relationships between numbers, including patterns in physical or
diagrammatic form with or without a constant difference

Dictionary

Numeric pattern: a list of numbers that follow a certain sequence or
pattern, e.g.: 3, 6, 9, 12, 15, ... (starts at 3 and adds 3 every time)
Geometric sequence: a number sequence made by multiplying or
dividing by the same value each time, e.g.: 2, 4, 8, 16, 32, 64, 128, 256,
... (starts at 2 and each following term is 2 times the term before)
Constant Difference: an equal difference between ferms in a sequence,
e.9.:2, 4, 6,8, ... (the constant difference added each time is 2)

Introduction

Discuss the patterns with the learners. Tell the learners that
we describe patterns by using words like “"adding” and
“subtracting” or "multiplying by" a certain value.

Describe the patterns involving adding and subtraction shown in the number line below.

Describe each pattern.
Answers: a.

Y Y

1. Adding 3: 22, 25, 28
2. Adding 5: 30, 35, 40
3. Subtracting 4: 39, 35, 31, 27, 23

b.

1 ; ; ; ; 1 ; ; ;
32 36 37 38 39 40 41 42 43

2. Adding 5: 55, 50, 45
3. Adding 6: 36,42, 48, 54

C.

-

Y

1. Adding 7: 101, 108, 115
2.Adding 5: 102,107,112, 117

} } } } } } } } }
114 115 116 117 118 119 120 121 122
A




Topic: Numeric and geometric patterns Content links: R?, 66-71, 114-117
Grade 8 links: 27, 105, 107-108 Grade 9 links: 27-28, 65-68

m Numeric patterns: constant difference continved

d. Describe the rule for each pattern.

O SR S A A A
N8 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
o G O O a.

1. Adding 4: 19, 23, 27
2. Subtracting 3: 38, 35, 32, 29
3. Adding 1: 26, 27, 28, 29, 30

e.

v

1. Adding 3: 63, 66, 69
2. Subtracting 4: 79, 75,71
3. Adding 8: 63,71, 79

1. Adding 8: 0, 8, 16
2. Subtracting 2: 21, 19, 17
3. Adding 6: 6,12, 18

Answers:

6,14,22,30
Adding 8
Counting in 8s

13,10,7,4,1
Subtracting 3
Counting in -3s

. 5913,17,21

Adding 4
Counting in 4s

. 7,18,29,40,51

Adding 11
Counting in 11s

4,5,6,7,8
Adding 1
Counting in 1s

The rule is ‘adding 11'. Start your pattern with 35.

b.

2,6,10,14,18
Adding 4
Counting in 4s

. 8,13,18, 23,28

Adding 5
Counting in 5s

-20,-15,-10,-5,0

Adding 5
Counting in 5s

. 1,9,17,25,33

Adding 8
Counting in 8s

j. -6,-4,-2,0,2

Adding 2
Counting in 2s

Answer: 35, 46,57, 68,79,90,101, 112,123




Topic: Numeric and geometric patterns Content links: R9, 65, 67-71, 114-117
Grade 8 links: 27, 105, 107-108 Grade 9 links: 27-28, 65-68

m Numeric patterns: constant ratio

.. Describe the pattern. Moltpl the
ObjeCil\(eS X . . Example: 8,32, 128, 512 Term 1:8 term by 4
* Investigate and extend numeric and geometric patterns looking for Term 2:32 = 8 x 4

relationships between numbers, including patterns represented in Term 3: 128 =32 x 4

diagrammatic form not limited to constant difference or ratio Term 4: 512 =128 x 4
Answers:
Dictionary a. Term 1:2 Multiply the previous term by 4.

Numeric pattern: a list of numbers that follow a certain sequence or Term2:2x4 =8
pattern, e.g.: 3, 6,9, 12, 15, ... (starts at 3 and adds 3 every time) Term 3: 8 X 4 = 32
Geometric sequence: a number sequence made by multiplying or Term 4:32x4 =128

dividing by the same value each time, e.g.: 2, 4, 8, 16, 32, 64, 128, 256, Term 5: 128 x 4 = 512
... (starts at 2 and each following term is 2 times the term before)

Constant Ratio: the value of the ratio between each pair of numbers
in a sequence remains the same - constant, e.g. as in the geometrical Term 2:

sequence: 2, 4, 8, 14, the ratio 2:4 = 4:8 = 8:16 is constant Term 3: 12x 3 =36
Term 4: 36 x 3 =108

Introduction Term 5: 108 x 3 = 324

. Term1: 4 Multiply the previous term by 3.
4x3=12

2De:c8nb]t:ihe pattern. : Eit\i;g?é;mye\:?r?:nyou . Term 1: 6 Multlply the preViOllS term by 2.
S Term 2: 6 X 2 = 12
2 x2| 4 x2| 8 x2|16 Term 3: 12X 2 = 24

Identify the constant ratio between consecutive terms. This pattern can be described in your own Term 4 24 X 2 - 48
words as "multiplying the previous number by 2". Term 5: 4-8 X 2 = 96

o0 0000

OO OO O O Cﬁn'vou still re'me!'nber
00 0000 v l
o0 0000




d. Term 1:
Term 2:
Term 3:
Term 4:
Term 5:

. Term 1:
Term 2:
Term 3:
Term 4:
Term 5:

Term 1:
Term 2:
Term 3:
Term 4:
Term 5:

. Term 1:
Term 2:
Term 3:
Term 4:
Term 5:

8 Multiply the previous term by 5.

8x5=40
40x5=200
200x5=1000
1000x5=25000

1 Multiply the previous term by 6.

1X6=6
6X6=36

36 x6=216
216 x6=1296

3 Multiply the previous term by 3.

3x3=9
9x3=27
27x3 =81
81x3 =243

5 Multiply the previous term by 4.

5x4=20
20x4 =280
80x4 =320
320x4=1280

Topic: Numeric and geometric patterns Content links: R?, 65, 67-71, 114-117
Grade 8 links: 27, 105, 107-108 Grade 9 links: 27-28, 65-68

m Numeric patterns: constant ratio continued

h. Term1:7
Term 2: 7X 6 =42
Term 3: 42X 6 = 252
Term 4: 252x6 =1512

Term 1: 9
Term 2: 9x5 =45
Term 3: 45 x5 =225
Term 4: 225x5=1125

Term 1: 10

Term 2: 10X 2 =20
Term 3: 20X 2 =40
Term 4: 40 x 2 =80
Term 5: 80 x 2 =160

Multiply the previous term by 6.

Multiply the previous term by 5.

Multiply the previous term by 2.

Problem solving

If the rule is "subtracting 9", give the first five terms of the sequence starting with 104.

Answer: ...; 104; 95; 86; 77; 68; 59; 50; 41; ...

Reflection questions




Topic: Numeric and geometric patterns Content links: R?, 65-66, 68-71, 114-117
Grade 8 links: 27, 105, 107-108 Grade 9 links: 27-28, 65-68

Numeric patterns: neither a constant difference nor a constant ratio

Obiecti Describe the pattern and draw a number line to show each.
jec IYGS . . Answers; (Note that in some of the answers (b, g. h,, and i.) the
* Investigate and extend numeric and geometric patterns that are number lines have had sections of numbers shortened (...)|Add in mulfpies of2,sfariing
neither a constant difference nor a constant ratio o12502:2+ 2= j";;]“‘:s'
Example: 2, 4,8, 14,22 !
I
T2 3 4 5 6 7

Dictionary

Numeric pattern: a list of numbers that follow a certain sequence or a8 10,14 20. 28
pattern, e.g.: 3, 6, 9, 12, 15, ... (starts at 3 and adds 3 every time) R
Geometric sequence: a number sequence made by multiplying or
dividing by the same value each time, e.g.: 2, 4, 8, 16, 32, 64, 128, 256,
... (starts at 2 and each following term is 2 times the term before)
Constant Difference: an equal difference between terms in a sequence, b. 15 12 6.3 15

e.g..2, 4, 6,8, ... (the constant difference added each time is 2) Subtr’act ’in ’muitiples of 3, starting at 15
Constant Ratio: the value of the ratio between each pair of numbers v v ’ -

in a sequence remains the same - constant, e.g. as in the geometricall T S S = L S
sequence: 2, 4, 8, 16, the ratio 2:4 = 4:8 = 8:16 is constant

Add in multiples of 2

Introduction c. 3,6,10,15,21
Add in multiples of 1, startingat 3 with3 (s0 3,3 +3=6,6+4=10
What is the difference between constant difference and ratio?

« constant difference, e.g. 21, 23, 25, 27, ... and so 01’1)

« constant ratio, e.g. 2, 4, 8, 16, ... . Taki mﬂ eﬁr;:t:gragure ~
' | | | | | | | | | | | | | | | | | | |
| ; | ; ! | ! ; ! ! ! ! ! f ; f ! f |

|
20 21 2‘2

Describe the pattern.

12471116 What will the next three terms
22,4, 7,100,106, ... be, applying the identified rule?
—

d. 10,9,7,4,0

This pattern has neither a constant difference nor a constant ratio. It can be described as Subtract in multiples of 1, starting at 10

“increasing the difference between consecutive terms by one each time" or “adding one more
than was added to get the previous term".




Topic: Numeric and geometric patterns Content links: R?, 65-66, 68-71, 114-117
Grade 8 links: 27, 105, 107-108 Grade 9 links: 27-28, 65-68

Numeric patterns: neither a constant difference nor a constant ratio

e. 6,7,9,12,16 i. 24,18,13,9,6
Add in multiples of 1, startingat 6 (s0 6,6 +1=7,7+2=9,9+ 3 =12 Subtract 6 - multiples of 1, starting at 24 with -6 (so 24, 24 — 6 = 18,
and so on) 18—6+4+1=13,13-6 +2=9,9-6+3=06)

-+ v - >
6 7 8 9 19 20 21 22 23 24 25 26

f. 1,3,7,15,31

Double the previous term and add 1 j- 19, 20, 22, 25, 29

Add multiples of 1, starting at 19 with 1
R A AR A
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

g 13,9,4,-2,-9
Subtract multiples of 1, starting at 13 with 4 (so 13,13 — 4 =9,
9 —5=4andsoon)

Problem solving

Create your own sequence without a constant ratio.

Learner's own answer. One possible answeris 1, 2,4, 7,11, 16
Add multiples of 1 starting at 1

h. 9, 14, 20, 27, 35

Add 4 + multiples of 1, startingat 9 with 5 (s09,9+4+1=14,14 + 4 Reflection ques’rions

+ 2 =20, and so on)

) G S

21 22 23 24 25. 27 28.. 32 33 34 35

»
»

X Common errors




Topic: Numeric and geometric patterns Content links: R?, 65-67, 69-71, 114-117
Grade 8 links: 27, 105, 107-108 Grade 9 links: 27-28, 65-68

m Numeric patterns: tables

Find the value of the tenth term in each table and fill in the

Objectives : : , blank answer spaces showing how the value of each term is
* Investigate and extend numeric and geometric patterns looking obtained. Answers:

for relationships between numbers, including patterns represented a
in fables and of learners’ own creation.

Position in the sequence

Term

Dictionary

Numeric pattern: a list of numbers that follow a certain sequence or
pattern, e.g.: 3, 6, 9, 12, 15, ... (starts at 3 and adds 3 every time) Position in the sequence 1
Geometric sequence: a number sequence made by multiplying or Term 8 o4
dividing by the same value each time, e.g.: 4, 8, 16, 32, 64 ... (starts at 4 1x8h[2x8) [3x8) [4x8
and each following tferm is 2 times the ferm before)

Introduction Position in the sequence 1 2 3
Give arule to describe the relationship between the numbers in this sequence: Term 12 24 36

2,4, 6,8, ... Use the rule to find the value of the tenth term. WWWWX 12

Position in the 1 2 3 We can represent a

sequence sequence in a table.
S

Value of ferm 2 4 6 2

The “tenth term" refers to position 10 in the number sequence. You have to find a rule in order to Term 7
determine the value of the tenth term (rather than continuing the sequence up to the value of

the tenth term). You should recognise that each term in the bottom row is obtained by doubling |'| x 7 E 2x7
the number in the top row. So double 10 is 20. The tenth term is 20.

Position in the sequence 1

Position in the sequence 1

5
[1x5]) [2x5) [3x5) [4x5

Term




Topic: Numeric and geometric patterns Content links: R?, 65-67, 69-71, 114-117
Grade 8 links: 27, 105, 107-108 Grade 9 links: 27-28, 65-68

m Numeric patterns: tables continued

Write down the rule and find the value of the final term in the
table. Answers
Example: 5, 10, 15, 20. Position of the term x 5.

Position of the term X 15

125 000

Position of the term x 10 Position of term cubed ()

Problem solving

Thabelo is building a model house from matches. If he uses 400 matches in the first section, 550 in the
second and 700 in the third section, how many matches will he need to complete the fourth section, if
the pattern continues?

Position of the term X 3

Answer:

a. 4 +150=550
550 + 150 =700
750 + 150 =900
900 matches

Position of the term X 8




Topic: Numeric and geometric patterns Content links: R?, 65-68, 70-71, 114-117
Grade 8 links: 27, 105, 107-108 Grade ¢ links: 27-28, 65-68

m Number sequences and words

Answers:

ObjeCﬁYeS : _ : a. Number sequence: 2, 5,10, 17, ...
e Investigate and extend numeric and geometric patterns looking for Rule: Square the position of the term, then add one

relationships between numbers, including learner's own patterns 20" term:  (20)2 + 1

=400+1

Dictionary =401

Numeric pattern: a list of numbers that follow a certain sequence or
pattern, e.g.: 5, 10, 15, 20, ... (starfs at 5 and adds 5 every fime)
Geometric sequence: a number sequence made by mulfiplying or
dividing by the same value each time, e.g.: 1, 2, 4, 8, 16, 32, 64, 128,
256, ... (starts at 1 and each following term is 2 times the term before)

. Number sequence: -8, -6, -4, -2, ...
Rule: Two multiplied by the position of the term, then subtract ten
15" term: (2x15) - 10
=30-10
=20
Introduction
Number sequence: -1, 2,5, §, ...
Rule: Three multiplied by the position of the term, then subtract four

12%term: (3x12)-4
If you consider only the relationship between consecutive terms, then you can continue the
pattern (“*adding 3 fo previous number"”) up to the 20th term to find the answer. However, if you =36-4

Look at this pattern:

4,7,10,13, ...

look for a relationship or rule between the term and the position of the term, you can predict the =32
answer without continuing the pattern. Using number sequences can be useful for finding the -
rule.

Astterm: 4 :gg ; 4 st s . Number sequence: 6,9, 12, 15, ...
Tnirdterm: 10 =3(3) +1 s Rule: Three multiplied by the position of the term, then add three

Fourth ferm: 13 =3(4) + 1 sequence. 19%term: (3x19)+3
What will the 20 term be? =57+3

=60
Look af the following sequences:

Describe the rule in your own words. Calculate the 20th term
using a number sequence.




Topic: Numeric and geometric patterns Content links: R?, 65-68, 70-71, 114-117
Grade 8 links: 27, 105, 107-108 Grade 9 links: 27-28, 65-68

m Number sequences and words continued

e. Number sequence: -6, -2, 2, 6, ... j. Number sequence: 14, 24, 34, 44, ...

Rule: Four multiplied by the position of the term, then subtract ten Rule: Ten multiplied by the position of the term, then add four

18% term: (4x18) - 10 25" term: (10 x 25) + 4
=72-10=62 =250+ 4 =254
Number sequence: 7, 12,17, 22, ... Problem solving
Rule: Five multiplied by the position of the term, then add two Miriam collects stickers for her sticker album. If she collects 4 stickers on day 1, 8 on day 2, 16 on day 3
12th term: (5 % 12) +2 and 32 on day 4, how moby will she collect on day 5 if the pattern continues? '
Helen spends 2 hours playing computer games on the first day of the school holidays. On the second
= 60 + 2 = 62 day she plays for 5 hours and on the third day she plays for 8 hours. For how many hours will she play on
the fourth day if she kept on playing in this pattern2
. Number sequence: 2,5, 3,0, 3,5, 4,0, ...
Rule: 0,5 multiplied by the position of the term, then add two Answers:
21" term: (0,5x21) + 2 Number sequence 4, 8, 16, 32, ...
=10,5+2=125 Rule: Double the previous number
-~ Miriam will collect 64 stickers on day 5.
. Number sequence: -3,-1, 1, 3, ...
Rule: Two multiplied by the position of the term, then subtract five Number sequence: 2,5, 8, ...
15% term: (2x15)-5 Rule: Add three to the previous number
=30-5=25 =~ Helen will play for 11 hours on day 4.

i. Number sequence: 3, 7,11, 15, ... Note that these problems are simple because we know the previous
Rule: Four multiplied by the position of the term, then subtract one number, unlike in the problems in Question 1 where a more complex
14%term: (4x14)-1 rule is needed to find the value of the nth position term.

=56-1=55

Reflection questions




Topic: Numeric and geometric patterns Content links: R, 65-69, 71, 114-117
Grade 8 links: 27, 105, 107-108 Grade 9 links: 27-28, 65-68

Geometric number patterns

Objectives

* Investigate and extend numeric and geometric patterns looking for
relationships between numbers, including patterns in physical and
diagrammatical form, tables and in different sequences.

Create the first three terms of the following patterns with
matchsticks and then draw it in your books. Complete the
fables.

Answers:

a. Triangular pattern

Dictionary
Numeric pattern: a list of numbers that follow a certain sequence or

pattern, e.g.: 3, 6, 9, 12, 15, ... (starts at 3 and adds 3 every time)
Geometric sequence: a number sequence made by mulfiplying or
dividing by the same value each time, e.g.: 2, 4, 8, 16, 32, 64, 128, 256, Beslion &is felielo )
... (starts at 2 and each following ferm is 2 times the term before) pattern

Constant Difference: an equal difference between terms in a sequence, Number of matches
€.9.:2, 4, 6,8, ... (the constant difference added each time is 2)
Constant Ratio: the value of the ratio between each pair of numbers
in a sequence remains the same - constant, e.g. as in the geometrical
sequence: 2, 4, 8, 16, the ratio 2:4 = 4:8 = 8:16 is constant

b. Square pattern.

Introduction What do you see? Describe the pattern.

Take your time to
° ' explore the pattern. 4
/ / \ o
° °
@& @&

< / > /;.:‘ o Position of a square in

pattern

\ / re(®) Number of matches




Topic: Numeric and geometric patterns Content links: R9, 65-69, 71, 114-117
Grade 8 links: 27, 105, 107-108 Grade 9 links: 27-28, 65-68

Geometric number patterns continved

Look at worksheet 81-86 again. Explain and give examples of

the following:
Answer: Learners’ own answer. Possible answer.

c. Rectangular pattern.

Arithmetic number pattern. A number sequence that has a rule, where
there is a constant difference. E.g. 2\,/4,\/6\3\}0
+2 42 +2 +2

Geometric number pattern. A number sequence that has a rule, where
there is a constant ratio. E.g. 2, 4, 8, 16, 32
VNV

X2 X2 x2 x2
Problem solving:

d. Pentagonal pattern.

1x8,2x8,3x8,..
8,16, 24, ...

Problem solving

Represent an octagonal number pattern. Answer: 8, 16, 24, 32

Reflection questions




Topic: Numeric and geometric patterns Content links: R?, 65-70, 114-117
Grade 8 links: 27, 105, 107-108 Grade ¢ links: 27-28, 65-68

Numeric patterns: describe a pattern

a. 5,11,17,23, ...

Objectives
e Determine input values, output values or rules for patterns and
describe and justify the general rules using formulae or in own words < ‘dﬁx}d‘g

i Position in the sequence 1 3
D. i_. Term 5 17 2
icrionary

11 3
Input value: a number that is inputted intfo a diagram that determines 6x1-1l6x2 ﬂ@ 3-1l6x 4 _1i
the output value, for example:[ ]+ 5= 16 where 11 is the input value

iii) 6(n) -1 . where n is the position of the term.
Output value: a number value that is the result of a diagram’s input A
Fistterm: | 6(1)-1=5 Secondterm: | 6(2)-1=11
and process
. Third term:| 6(3) -1 =17 Fourth term:
Introduction rdferm:| 6(3) ourinterm: | 6(4)-1=23

Look at the example and describe it.

i) ‘ adding 6 to the previous term

b. 5,7,9, 11, ...
Adding 4 /_\‘ /_\ )
the pr:gvlo:s l < ‘/_\1‘ }/\1‘ i) ‘ adding 2 to the previous term
'ermd 3 7 [l 15 \‘/ \“
1
7

1
4 times the l

<<
<

|
T
5 9
Yot Position in the sequence 1 2 3 ii)

Position in the sequence 1
theterm -1 g Term 3 7 1
Term

- - 3 5 7 9
1x4-1 2x4-1 3x4-1 | 4x4-1 A A
4n)-1, ) ) ] 1
S l )+1h22)+hz3)+1l24)+1
L'}emp::é'.';" ' First term: 3=4(1)-1
?ﬁfg?gr,:irm: 1? Z jg; :} iii) ‘ 2(n)+1= ‘ ., where nis the position of the term.

Fourth term: 15=4(4)-1
Firstterm: | 2(1)+1=3 Second term: ‘ 2(2)+1=5
Third term:| 2(3) +1=7 Fourth term: ‘ 2@)+1=9

Describe the sequence in different ways using the tfemplate.




Topic: Numeric and geometric patterns Content links: R?, 65-70, 114-117
Grade 8 links: 27, 105, 107-108 Grade ¢ links: 27-28, 65-68

: describe a pattern continuved

c. 10,19, 28,37, ... e. 14,25, 36,47, ...

i) | Adding 9 to the previous term i) |Adding 11 to the previous term
r 3, < : N
19 28 14 25 36 47

Position in the sequence 1 i) Position in the sequence 1 2 3

Term 10 P 37 Term 14 25 36

9(1)+1b 9(2)+1j9(3)+1i9(4)+1j 11(1)+3 11&2)+3 1(3)+3)11(4)+3
0] ,where nis the posifion of the ferm. i [11(n) +3 | where s the postion of the ferm.
First term: Second term: ‘ 9(2)+1=19 ‘ First term: ‘ 11(1) +3=4 ‘ Second term: ‘ 11(2) +3=25
Third term: Fourth term: ‘ 9(4) +1=37

d. 0.4,812,.. Answer: The pattern follows the rule 9(n) + 1

i) ‘Adding 4 to the previous term
\/ Y Answer: The pattern follows the rule -9(n)+ 46
9 12

Thidterm: 11(3) +3=36 | Fouthterm: |11(4) +3=47

P

< T
0 4
Position in the sequence 1 2 3
Term 0 4 8

A " i

I \ What is the 30" term if the n' position is 8(n) — 72
1(4) —4b 4(4) —4b 3(4) —4“4 (4) —4b

Answer: 8(30) -7 =240-7 =233

i)

Problem solving

iii) ‘ 4(n) -4 ‘ , where n is the position of the term.

First ferm: ‘ 4(1)-4=0 ‘ Second term: ‘ 4(2)-4=4 Reﬂecﬁon quesﬁons

Third Term:‘ 4(3)-4=8 ‘ Fourth term: ‘4(4) -4=12




Topic: Input and output values Content links: R, 49-51, 72, 118-119
Grade 8 links: R7, 28, 106, 109 Grade 9 links: R7

Input values and output values

Objectives
e Determine and interpret input, output values and rules for patterns
and relationships using flow diagrams and formula

Dictionary 40 108
Input value: a number that is inputted into a diagram that determines o o

the output value, for example:[ ]+ 5= 16 where 11 is the input value .
Use the given rule to calculate the value of b. Answers:

Output value: a number value that is the result of a diagram’s input a b b b
and process ) 7 ' =

Intfroduction 18
° What do input and output mean2 Make a drawing to show a real-life example. 24
Input —> Process [=» Output

Complete the flow diagrams. Answers:
a. [ 6] b. /4

3

30 4
42 5
54 é
72 8




Topic: Input and output values Content links: R9, 49-51, 72, 118-119
Grade 8 links: R7, 28, 106, 109 Grade ¢ links: R7

Input values and output values continved

Use the given rule to calculate the unknown variable. Answers:

a g ' \ ' \

4 b. 24

\ 26
g=hx2+10[>| 28 / \ / \

30
56

Problem solving

Draw your own flow diagram where a =b + 7.
Draw your own flow diagram where a=b x 2+ 11.

Answers: Learners' own answers. Here are two examples.
b a

2

\ 11

pEsads

AN

17

Reflection questions




° ° ° Topic: Functions and relationships Content links: 48-51, 72, 118-119
Functions and relationships Grade 8 links: ©7, 25, 110 Grade 9 links: Nond

Objectives Eomple.’re the tables.
nswers:

¢ Determine, interpret and justify equivalence of different descriptions =240
of the same relationship or rule presented by formulae and number ay-Xx
sentences.
Determine input values, output values or rules for patterns and
relationships using fables.

Dictionary
Input value: a number that is inputted intfo a diagram that determines
the output value, for example:[ ]+ 5= 16 where 11 is the input value

Output value: a number value that is the result of a diagram’s input
and process

Introduction

Discuss this:
Theruleisy=x+5

5% 1 10 100

y 6 15 105

y=1+5 y=2+5 y=3+5 y=10+5 y=100+5
= R = =15 =105

~N =6 =7 =8
~ \
\/\M// \/\M// W/ A\M/




Topic: Functions and relatfionships Content links: 48-51, 72, 118-119

Functions and relqﬁonShipS CONt...  Grade 8 links: R7, 29, 110 Grade 9 links: None

My 5x
m=5(15)
~m=175

d. . 2

My—12+x y=12+x
m=12 + 46 24=12+n

~m=058 n=12

20

62 e. 1 2 4 6
3 6 18
What is the value of m and n? m y=3x n y=3x
m = 3(10) 60=3+n
~m=30 n=20

Problem solving

* What is the tenth term in the pattern2 (3x7,4x7,5x7, ...)
lfx=2y+9andy=2,3, 4,5, édraw atable to show the values of x and y.

Answer:
a. 12x7=84 b.




Topic: Algebraic expressions Content links: 75-76, 120-122
Grade 8 links: R8, 29-36, 39-43 Grade 9 links: R8, 29-36, 70-80, 86-87

Algebraic expressions and equations

. . Say whether it is an expression or an equation.
Objectives Y P d

e |dentify variables and constant in given formulae or equations.
Recognize and interpret rules or relationships represented in
number form. Answers:

a. 4+8 b. 9+7=16 c./7+6

Example: 8+ 3 (It is an expression)
8+3=11 (Itis an equation)

Dictionary

Expressions: Input numbers that include the process but have no
output. Example: 5 + 4

Equations: Input numbers that have the process and include the result d.3+5=8 e 11+2 f.9+7
or output. Example: 5+ 4 =9
Variables: Letters that are in the place of an unknown number Equation Expression Expression

Example:a + 9 =17 ... therefore a = 8

Expression Equation Expression

Describe the following:

Intfroduction
Example: 6+2=8

Compare the two examples. What do you The expression, 6 + 2 is equal fo the value of the expression on the right-hand side, 8.
1 nofice? '

- * 6 +2=28is called an equation. The leff-hand side of an equation equals the right-hand side.
v Answers:

;‘iﬂf;}sfﬁg :‘qeulglfzgr‘]’;d %T}?iﬁd%fggeg a. This is an expression, 9 + 1. It is equal to the value on the right-
o i hand side, 10.9 + 1 = 10 is called an equation. The left-hand side of
Tt IR an quation equals the right-hand side
equal fo the value of the side of an equation is . This is an expression, 3 + 5. It is equal to the value on the right-
expression 9. 3350' o e gl hand side, 8.3 + 5 = 8 is called an equation. The left-hand side of an
' equation equals the right-hand side.




Topic: Algebraic expressions Content links: 75-76, 120-122
Grade 8 links: R8, 29-36, 39-43 Grade ¢ links: R8, 29-36, 70-80, 86-87

Algebraic expressions and equations continved

d. This is an expression, 1 + 6. It is equal to the value on the left-hand What would the value of “a" be in question 4b, and 4e?2
side, 7.7 = 1 + 6 is called an equation. The left-hand side of an Answer:
equation equals the right-hand side. 4b:a =6
This is an expression, 5 + 6. It is equal to the value on the left-hand 4e:a=9
side, 11. 11 = 6 + 5 is called an equation. The left-hand side of an
equation equals the right-hand side. What would the value of “b" be in question 4c?
This is an expression, 8 + 9. It is equal to the value on the right- Answer: 4c:b =1
hand side, 17. 8 + 9 = 17 is called an equation. The left-hand side of
an equation equals the right-hand side.

Problem solving

Use the variable “a” to create 3 eXpreSSionS of your own. Write an equation for the following. | have 12 sweets. In total Phelo and | have 18 sweets. How many

sweets does Phelo have?
Example: 5+a

Answers: Learners' own answers. Here are three possible answers. Answer:

a. 12+a b. 3-a c. 7+a 12+ a=18
a=18-12

Say whether it is an expression or an equation. =6

) ) ) Phelo has 6 sweets
Example: 8+ a (Itis an expression)

8+ a=11 (Itis an equation)

Answers: Reflection questions
a. 5+a b. 6+a=12 c.7+b=8

Expression Equation Equation

d. 8+b e. 9+a=18 f.é6+a

Expression Equation Expression




Topic: Algebraic expressions Content links: 74, 76, 120-122
Grade 8 links: R8, 29-36, 39-43 Grade 9 links: R8, 29-36, 70-80, 86-87

Algebraic expressions

Objectives

* |dentify variables and constant in given formulae or equations

e Recognize and interpret rules or relationships represented in number
form.

Describe the following in words.

Example: 4,8,12, 16,20, ...
Adding 4 to the previous pattern

Answers:

a. 3;6;9;12; ... b. 10; 20; 30; 40; ... c. 7;14;21;28; ...

Dictionary

Number Sequence: A list of numbers that follow a certain sequence or
pattern. Example: 3, 6, 9, 12, 15, ... starts at 3 and adds 3 every time
Variable: A letter that represents an unknown number value.
Example:a+5=8 therefore a = 3.

Intfroduction

1,8, 8, 7,9 oo

Describe the rule of this number sequence in words. Adding 2 to the
previous term.
What does the rule 2n - 1 mean in the number sequence 1,3,5,7, 9, ..

Position in sequence 1 2 3 4 5

Value of term

1 3 5 7 9
1+ term: 2rd term: 3 term: 4" term: 5" term: n' term:
2(1)-1 2(2) -1 2(3)-1 2(4) -1 2(5) -1 2(n) -1
Whatis the rule as

an expression? 2(n) -

Adding 3 to the
previous pattern

. 6;12;18; 24; ...

Adding 6 to the
previous pattern

Example: 4,8, 12,16, 20, ...

e.

Adding 10 to the
previous pattern

Adding 7 to the
previous pattern

8;16; 24; 32; ...

f. 5;10; 15; 20; ...

Adding 8 to the
previous pattern

Adding 5 to the
previous pattern

First term: 4(1) + 1

Describe the following sequence using an expression.

The n term is 4 (n).

Position in sequence

3

4

5 n

Value of term

12

16

20

Answers:
a. 6;11;16; 21; ...

First term: 5(1) + 1

The n' termis 5(n) + 1

Position in sequence

T2 3

4

5 n

Value of term

6 | 11 | 16

21

26 | 5n+1




Topic: Algebraic expressions Content links: 74, 76, 120-122

Al ge braic expreSSiO NS continued Grade 8 links: R8, 29-36, 39-43 Grade 9 links: R8, 29-36, 70-80, 86-87

b. 3,5 7,9, 11;... Firstterm:2(1)+1  The nthtermis 2(n) + 1 c. Rule 61 -2
23 45| on
BT
c. 9;15;21:27; ... Firstterm: 6(1) +3  The nth termis é(n) + 3 d. Rule 57 -5

2] s 4] 5| m

K EREA BN s

What does the rule mean? Use the same values for position as
in the example.

Example: The rule 2n - 1 means the following number sequence: 1,3,5,7,9 ... 7(n) _4

Problem solving

e. Rule 7n - 4

AI’ISWEI'S . Write an algebraic expression for the following: Sipho built 3 times more puzzles than | did last holiday.

a. Rule3n-1
Answer: 3n

Reflection questions

b. Rule 4n -3

X Common errors
S s Talo s




° ° Topic: Algebraic expressions Content links: 74-75, 120-122
More algebraic expressions Grade 8 links: R8, 29-36, 39-43 Grade 9 links: R8, 29-36, 70-80, 86-87

. . Describe the following in words.
Objectives

¢ |dentify variables and constant in given formulae or equations Example: 2,6,10.14,18, ...
¢ Recognize and interpret rules or relationships represented in number addingliiofitelpierotsipimbey

form. Answers:

a. 3,579 ... b. 5:10;15;20;... c. 21;18;15;12; ...
Dictionary Adding 2 to the Adding 5 to the Subtracting 3 from
Number Sequence: A list of numbers that follow a certain sequence or previous number previous number the previous number
pattern.Example: 3, 6, 9, 12, 15, ... starts at 3 and jumps 3 every time PN o m At el
Variable: A letfer that represents an unknown number value. d. 99.98:97:96:... e. 48:12:16:.. .71421:28 ...

Example:a+5=8 therefore a = 3. Subtracting 2 from Adding 4 to the Adding 7 to the
the previous number previous number previous number

Introduction . . . .
Describe the following sequence using an expression.

Describe the rule l Adding 2 fo the Example: 2, 6,10, 14,18, ...
of this number _ previous term. . .
sequence in | 4 (n)-2since 1st term: 4(1) =2; 2nd term: 4(2) — 2; Third term 4(3) - 2; ...
words. '
The rule as an
First term: 4(1) +1 expression l a. 2;4;6;8;10; ... b. 3;5, 7,9, 11; ...
Second term: 4(2) + 1

What does the rule l

4n + 1 mean for the Third term: ~ 4(3) + 1 . |
number sequence Fourth term:  4(4) + 1 2(n) since 1% term: 2(1); 2(n) + 1 since 1% term: 2(1) + 1;

5913 17.21. 3 NS T O 27 term: 2(2); 27 term: 2(2) + 1;

31 term: 2(3); ... 3rdterm: 2(3) + 1; ...




° ° Topic: Algebraic expressions Content links: 74-75, 120-122
More algebraic eXpressions cont...  crade 8iinks: Rs, 29.35, 39-43 Grade 9 links: RS, 29-36, 70-80, 86-87

C. 8, 16;24;32; ... d. 5:10; 15; 20; ... e. “Adding 3” “Subtracting 4”
10+3-4=9
8(n) since 1% term: 8(1); 5(n) since 1 term: 5(1); 11+3-4=10

2" term: 8(2); 2mterm: 5(2) ; 12+3-4=11

3rd term: 8(3); ... 3 term: 5(3) ; ... 134+3-4=12

If the rule is ___, what could the sequence be? Create five e T

pOSSible answers for each. If the rule is "adding +", what could the sequence be? Create five possible answers.

Answers:

a. “Adding 7” b. “Subtracting 9”
1+7=8 10-9=1
24+7=9 20-9=11
3+7=10 30-9=21
4+7=11 40-9=31
54+7=12 50-9=41

Answer: accept different answers given by learners.
Possible answers:

C1,15,1%,13 2

. “Adding 5” d. “Subtracting 8”
1+5=6 12-8=4
24+5=7 13-8=5
3+5=8 14-8=6
4+5=9 15-8=7 L

-3-1041
5+5=10 y 40 Y4

. 5,57,53,55,6

3 2 2
. -8,-73,-72 72,7

Reflection questions




Algebraic equations

Objectives

e Solve and complete number sentences by inspection and trial and
improvement

* Analyse and interpret number sentences that describe a given
situation.

Dictionary
Variable: A lefter that represents an unknown number value.
Example:a+5=8 therefore a ,the variable = 3.

Operation: Calculation by mathematical methods.

Intfroduction

Look at and describe:

voriabl\e /c?stonfs \\\ ﬂ
x +23=45 _gz
7 AN

operation equal sign

Read and answer:

Imagine that on the right-hand side of this balance scale there are 10 objects of
equal mass, and on the left-hand side there are 4 similar objects and an unknown
number of other objects in a bag. The scale is balanced; therefore, we know that
there must be an equal mass on each side of the scale.

Explain how you would find out how many objects there are in the bag.

Topic: Algebraic equations Content links: 78-79, 123-125
Grade 8 links: R8, 29-44 Grade 9 links: 37-38, 72-74, 81-85

Solve for x.

Example:

Answers:

a. x+12=30
x+12-12=30—-12
x=18

. x+17=38
x+17—-17=38—-17
x =21

. x+25=30
x+25—-25=30—-25
x=5

Solve for x.
Example: x-5=2

x—5+5=2+5
x=7

b. x+8=14
x+8-8=14-8
x=6

d. x+20=55
x+20—20=55-20
x =35

f. x+18=26
x+18—-18=26 —18
x=38




Topic: Algebraic equations Content links: 78-79, 123-125

Al ge bra iC equ dﬁo NS continved Grade 8 links: RS, 29-44 Grade 9 links: 37-38, 72-74, 81-85

Answers:

a. x-7=5
x—7+4+7=5+7
x=12

. x-15=12
x—154+15=12+15
x=27

. x-23=20
x—23+23=20+23
x =43

Solve for x.

Example: x+4=-7
x+4-4=-7-4
x=-11

Answers:

a. x+3=-15
x+3—-3=-15-3
x=-—18

. x+2=-5
x+2—-2=-5-2
x=-7

e. x+12=-20 f. x+10=-25

Cx-3=1 X+12-12=-20-12 X+10-10=-25-10

x—3+3=1+3 x=-32 x=-35
x=4

Problem solving

. x-17=15

Write an equation for the following and solve it.

x—17+17=15+17
x=32

Jason read 7 books and Gugu read 11 books. How many books did they read altogether?

Answer: 7+ 11 =18

x-28=13 Rebecca and her friend read 29 books altogether. Rebecca read 14 books. How many books did her

x—28+4+28=13+ 28 friend read?
x=41 Answer: 29 - 14 = 15

Bongani buys 12 new CDs and Sizwe buys 14. How many CDs did they buy together2

Answer: 12 + 14 = 26

Reflection questions

L x+7=-12

x+7 1—97 =-12-7 X Common errors
X =—

. x+5=-15

x+5—-5=-15-5
x=-20



° ° Topic: Algebraic equations Content links: 77, 79, 123-125
More a |g e bra IC equ ations Grade 8 links: R8, 29-44 Grade 9 links: 37-38, 72-74, 81-85

q q Solve for x.
Objectives

* Solve and complete number sentences by inspection and trial and Example:
improvement
Analyse and interpret number sentences that describe a given
situation.

Dictionary
Variable: A lefter that represents an unknown number value.
Example:a+5=8 therefore a ,the variable = 3.

Inverse Operation: An opposite method of calculation.
Example: inverse operation of adding is subtracting.

Intfroduction

x=12
2x =30

(2x means 2
multiplied by x) | %
What does 2x mean? ~ - 0% =100

What is the inverse operation of multiplication? DR ' == . 1£x= 100
i 10 10
x=10

We need to divide 2x by 2 to solve for x.

Remember you need to keep
the two sides of the equation
balanced. What you do on the . _
one side of the equal sign, you . Tx=14
", must do on the other side as well. 7x 14

77




Solve for x. Answers:
a. 7x-2=12 b.
Ix—2+2=12+2

e.

2x—1+1=7+1

6x—5+5=25+5

4x —4 =12 c. 3x-1=2
4x—4+4=12+4 3x—-1+1=2+1
4x =16

4x _ 16

4 6
x=4

5x-3=17 f.

5x-343=17+3 5x—-74+7=134+7
5x =20 5x =20

5x _ 20 5x _ 20

5 5 5 5
x=4 x=4‘

h. 9x-8=82 . 8x-7=49
9x—8+8=82+8 8x—7+7=49+7+2
9x =90
9x _ 90

9 9
x=10

Topic: Algebraic equations Content links: 77, 79, 123-125

More dlgebrdic equﬁons continued  Grade 8 links: R8, 29-44 Grade 9 links: 37-38, 72-74, 81-85

Problem solving

Create an equation and solve it. How fast can you do it2 Answers:

Two times y equals Sixteen times b Nine times g equals
sixteen. equals four. eighty-one.

a. 2y=16 d. g 9¢=281
2y _ 16 9 _ 81

2 2 9 9
y:8 q=9

Five times y equals

Five ti @ I Eight times ¢ equals
PORMSEERED J i one-hundred.

sixty-five. eighty.
b. 5¢=65 e. 8t=80 h. 5y =100
5¢ _ 65 8t _ 80 Sy _ 100
R ¢ 0 5 5
c= 13 t=10 y=20
5

Eight times x equals Three times d Seven times a
sixteen. equals thirty-nine. equals twenty-one.

c. 8x=16 f. 3d =39 i 7a=21
8x _ 16

8 8
x=2

Reflection questions




Algebraic equations in context

Objectives
e Write a number sentence to describe a problem situation
* Analyse and interpret number sentences that describe a given situation

Dictionary

Perimeter: Distance right around an object or shape.

Area: The space an object occupies determined by multiplying two of
the object's characteristics such as length and breadth.

Introduction

What do the following equations mean?
P=4] P=21+2b A=P A=1lxb

The perimeter of The perimeter of a The area of a The area of a

asquare is 4 times rectangle is 2 times square is the length rectangle is length

the length. the length plus 2 squared. fimes breadth.
fimes the breadth.

Note that you did perimeter
and area in the first and second
terms of grade 7.

Substitute

Example: If y =x%+ 2, calculate y when x = 4
and calculate.

y=42+2

y=16+2

y=18

b. y=b*+10;b=1
y=5b*+10
=(1)*+10
=1+10
=11

Topic: Algebraic equations Content links: 77-78, 123-125
Grade 8 links: R8, 29-44 Grade 9 links: 37-38, 72-74, 81-85

Calculate the following:
Example: What is the perimeter of arectangle if the length is 2 cm and the breadthis 1,5 cm?
P=2+2b
P=2(2cm) +2(1,5cm)
P=4cm+3cm
P=7cm

Answers:

a. The perimeter of a rectangle where the breath equals 2,2 cm and
the length equals 2,5 cm.
P=21+2b
=2(2,5cm) + 2(2,2cm) =9,4cm

. The area of a square if the breath equals 3,5 cm.

A=
= (3,5 cm)? = 12,25 cm?




° ° ° Topic: Algebraic equations Content links: 77-78, 123-125
Alge braic eq uation in context cont... crade siinks: s, 29-44 Grade 9 links: 37-38, 72-74. 81-85

. The perimeter of a square if the breath equals 4,2 cm. i. The area of a rectangle if the breath = 10,5 and length = 15,5.
P=41 A=1xb
=4(4,2 cm) =15,5cm x 10,5 cm
=16,8cm =162,75 cm?
. The area of a rectangle if the length = 3,5 cm and breadth = 2,5 cm.
P=IXxb j. The perimeter of a rectangle if the breadth is 3,5 cm and the length
=3,5cm X 2,5cm is 6,7 cm.
=8,75cm P=214+2b
. The area of a square if the length = 5 cm. =2(6,7) +2(3,5)
P=1[2 =134+4+7=20,4cm

= (5 cm)?
=25cm?

The perimeter Of a rectangle lf the breadth = 4'3 cm and Write an equation and then solve it for each of these:
length =82cm What is the perimeter of a rectangular swimming pool if the breadth is 12 m and the length is 16 m?2
) .

P=21+2b Work out the area of a square if one side is equal to 5,2 cm.
= 2(8’2 Cm) + 2(4,3 Cm) What is the perimeter of a rectangle if the length is 5,1 cm and the breadth is 4,9 cm.
=16,4cm+ 8,6 cm =25 cm Establish the area of your rectangular bedroom floor for new files is the length is 4,5 m and the breadth is
. The perimeter of a square if the length = 2,6 cm 28m.
P =4l
=4(2,6 cm)
=10,4 cm
. The perimeter of a rectangle if the breath = 8,5 and the length = 12,4
P=21+2b
=2(12,4 cm) + 2(8,5 cm)
=24,8cm+ 17 cm
=41,8 cm

Answers:

a. P=21+2b b. A=1?
=2(16m) + 2(12 m) = (5,2 cm)?
=32m+24m=56m = 27,04 cm?

c. P=21+2b d A=Ilxb
=2(5,1cm) + 2(4,9 cm) =45mX28m
=10,2cm + 9,8 cm = 20 cm =12,6 m?




Topic: Graphs Content links: 81-85
Grade 8 links: R?, 114-120 Grade ¢ links: R?, 88-89

m Interpreting graphs: temperature and time graphs

Objectives Look at the graph and discuss it.

e Analyse and interpret graphs of problem situations, with a special Would you make
focus on the following trends and features: any changes or 0
- Constant, increasing or decreasing. add anything fo
— Linear or non-linear the graph?

Temperature for our town

Dictionary

Linear: a graph that is a straight line

Non-linear: a graph with a curve(s)

Increasing: a graph that slopes upwards from left to right (e.g. from
(2,3) to (5.7))

Decreasing: a graph that slopes downwards from left to right (e.g.
from(2,3) to (5.7))

Maximum: point on a graph where the graph changes from increasing
to decreasing (highest point on the graph) . s
Minimum: point on the graph where the graph changes from Monday ~Tuesday Wednesday Thursday Friday ~Saturday Sunday il
decreasing to increasing (lowest point on the graph) Days

X-axis: the horizontal line on the graph (left-right) through zero

Y-axis: the vertical line on the graph (top-bottom) through zero

Introduction
Ask the learners if they would make any changes or add
anything to the graph.

2
2
o
]
Q
E
=
@
-

y—Qaxis -




Topic: Graphs Content links: 81-85
Grade 8 links: R?, 114-120 Grade 9 links: R, 88-89

m Interpreting graphs: temperature and time graphs continved

19,5°C c.i. 26°C-22°C=4°C

23°C ii. 24°C-21°C=3°C

24°C iii. 18°C-18°C=0°C

32°C iv.24°C-23°C=1°C

34°C v. 22°C-21°C=1°C

27°C d. During the summer months the temperature increases and during
The temperature drops - It is colder the fewer chirps the lower winter months the temperature decreases.

the temperature.

If the temperature increases the chirping increases. If the

Chlrplng decreases the temperature also decrease' What is the difference between the minimum and maximum temperatures of Durban, Cape Town and

Johannesburg in December? Which province would you most like to visit in December. Why?2
Average temperature per annum for Johannesburg, Cape
Town and Durban.
Answers:
a.i. 22°C
ii. 16°C
iii. 22°C
iv. 22°C
v. 18°C

Answer:

Johannesburg: December min: 14 °C, max: 26 °C, difference 12°C
Durban: December min: 7 °C, max: 26 °C, difference 19 °C

Cape Town: December min: 14 °C, max: 24 °C, difference 10 °C
Durban: The temperature is more constant, minimum is warmer

Reflection questions

b.i. 10°C

ii. 11°C

iii. 9°C

iv. ggcf’c X Common errors
V.




Topic: Graphs Content links: 80, 82-85
Grade 8 links: R?, 114-120 Grade 9 links: R?, 88-89

m Interpreting graphs: rainfall and time graphs

Objectives
e Analyse and interpret graphs of problem situations, with a speciall How do you read information from and
focus on the following trends and features: interpret the graphs on this page.
— Constant, increasing or decreasing
— Linear or non-linear

Dictionary

Linear: a graph that is a straight line
Non-linear: a graph with a curve(s)
Increasing: a graph that slopes upwards from left to right (e.g. from
(2,3) to (5.7)) 20 0
Decreasing: a graph that slopes downwards from left to right (e.g. i T
from(2.,3) to (5.7)) ™ w0 e
Maximum: point on a graph where the graph changes from increasing

to decreasing (highest point on the graph)

Minimum: point on the graph where the graph changes from
decreasing fo increasing (lowest point on the graph) ]
X-axis: the horizontal line on the graph (left-right) through zero Cape Town rainfall per annum
Y-axis: the vertical line on the graph (top-bottom) through zero .

80
Rainfall gg
in

Johannesburg rainfall per annum Durban rainfall per annum

i Look atf the graphs and answer the following questions:

40

° Intfroduction 20

Months




Topic: Graphs Content links: 80, 82-85
Grade 8 links: R?, 114-120 Grade 9 links: R9, 88-89

m Interpreting graphs: rainfall and time graphs continved

Answers:

SR e AN o

Rainfall per annum

Months of the year

Rain in mm

Durban 117 mm

Johannesburg 39 mm

Cape Town, smaller chance of rain

Johannesburg, the city has a high rainfall in December

Cape Town. Winter months rainfall between 60 and 90 mm
Johannesburg and Durban high rainfall average during summer
months

Johannesburg: There is an increase in the rainfall during
summer and a decrease in winter.

Durban: There is an increase in rain during summer and decrease
during winter months.

Cape Town: Has a increase in rain during the winter months and
a decrease during summer.

Oral questions

After the learners have completed Question 1 ask them the following
questions:
e What do you think linear means?

e Are the graphs on page 38 linear or non-linear?

e What does increasing or decreasing mean on these three graphs?

Use the graphs to complete the following tables. Answers:

Average rainfall

Months
Johannesburg Durban Cape Town

January 110 mm 110 mm 15 mm

February 100 mm 120 mm 9 mm

March 80 mm 130 mm 19 mm

April 40 mm 80 mm 45 mm

May 25 mm 55 mm 80 mm

June 10 mm 35 mm 85 mm

July 10 mm 30 mm 90 mm

August 10 mm 40 mm 65 mm

September 20 mm 70 mm 40 mm

October 60 mm 110 mm 30 mm

November 110 mm 120 mm 20 mm

December 125 mm 120 mm 10 mm

Investigate the rainfall in your area.

What is the highest rainfall per year for your fown2 Which month?2 Keep a record during a rainy month
and draw a graph to represent the data.

Answers: Example of possible answers:
1.125 mm

2. December

3. Practical activity for learner




Topic: Graphs Content links: 80-81, 83-85
Grade 8 links: R?, 114-120 Grade 9 links: R?, 88-89

Objectives Introduction

* Analyse and interpret graphs of problem situations, with a special
focus on the following frends and features . . . .
. . . Sam kept this record of plants growing. Discuss it.
— Constant, increasing or decreasing Plant group

— Linear or non-linear Would you make
any changes or

add anything to
the graph?e

S

Is this graph a
decreasing or
increasing graph?

Dictionary —
Linear: a graph that is a straight line
Non-linear: a graph with a curve(s)
Increasing: a graph that slopes upwards from left to right (e.g. from
(2,3) to (5.7))
Decreasing: a graph that slopes downwards from left to right (e.g.
from(2,3) to (5.7))
Maximum: point on a graph where the graph changes from increasing
to decreasing (highest point on the graph) L oot ot gt e doy (hours)
Minimum: point on the graph where the graph changes from
decreasing to increasing (lowest point on the graph) Ask the learners:
X-axis: the horizontal line on the graph (left-right) through zero * Is this graph linear or non-linear?
Y-axis: the vertical line on the graph (top-bottom) through zero * Isthe graph increasing or decreasing?
Explain why.
*  Where is the x-axis?
*  Where is the y-axise

Average growth in one week (cm)
- N W A~ OO O~ N © 0




m Drawing graphs continved

Movement of a snail

Use the graph to answer the
following questions on the
movement of a snail.
Answers:

Distance (cm)

A o ® 3 5
53 838

S
3

A8

1 2 3 4 5 6 7 8 9 10
Time (hours)

o

180 cm
90 cm: Half way between 80 and 100 on the y-axis = 90 cm
135 cm: Three-quarters of the way between 120 and 140 on the
y-axis = 135 cm
45 cm: One-quarter of the way between 40 and 60 on the y-axis
=45cm
e. 200 cm: Extended the line which crossed the y-axis at 200 cm
f. Because if forms a straight line
g. Increasing

Travelling from Bloemfontein to Cape Town

1000
900

The graph shows the distances a0
travelled by car from 700

Topic: Graphs Content links: 80-81, 83-85
Grade 8 links: R?, 114-120 Grade 9 links: R9, 88-89

a. 100 km

. 500 km

c. 800 km

It took the person 1 hr
to travel 100 km. We
write it as 100 km/hr.

It took the person 5 hrs
to travel 500 km. We
write it as 500 km/5 hrs.

It took the person 8 hrs to
travel 800 km. We write it
as 800km/8hrs.

d. 750 km

e. 300 km

f. 250 km

It took the person 7 %hrs
to travel 750 km. We write
itas 750 km/7,5 hrs.

It took the person 3 hrs
to travel 300 km. We
write it as 300 km/3 hrs.

It took the person 2% hrs
to travel 100 km. We
write it as 100 km/hr.

How far did the person fravel in:

a. 1 hour

b. 1 hour 30 minutes

c. 3 hours

[ 100 km | [150 km

| [300km |

d. 4 hours 30 minutes

e. 5 hours

f. 2 hours 30 minutes

[ 450 km | [500km

| [250 km |

How long did you travel?

Use the graph on “Travelling from Bloemfontein to Cape Town" to work out how long it will take to

travel 275 km.

. 600
Bloemfontein to Cape Town. Answer: 100 km = 1 hour; 75 km = 45 minutes
Answers:

o0 275 km = 2 hours 45 minutes (or 2,75 hours)

300
200

Distance (km)

2 Reflection questions

0 "1 2 3 4 5 6 7 8 9 10

Time (hours)




Objectives
* Draw graphs from given descriptions of a problem situation,
identifying the following features:
— Linear and non-linear graphs
- Increasing and decreasing
— Maximum and minimum

Dictionary

Linear: a graph that is a straight line

Non-linear: a graph with a curve(s)

Increasing: a graph that slopes upwards from left to right (e.g. from
(2,3) to (5.7))

Decreasing: a graph that slopes downwards from left to right (e.g.
from(2,3) to (5.7))

Maximum: point on a graph where the graph changes from increasing
to decreasing (highest point on the graph)

Minimum: point on the graph where the graph changes from
decreasing to increasing (lowest point on the graph)

X-axis: the horizontal line on the graph (left-right) through zero

Y-axis: the vertical line on the graph (top-bottom) through zero
Average: to calculate a "central’ or "mean" value of a set of numbers
by adding up all the numbers, then dividing the total by the amount of
numbers there are, e.g. the average of this set of numbers (1, 2, 3, 4, 5,
6,7)is(1+2+3+4+5+6+7=28+7=4)

Topic: Graphs Content links: 80-82, 84-85
Grade 8 links: 114-120 Grade 9 links: 88-89

You kept this record but forgot to plot the minimum temperature. Plot it using the ASk the learnerS:
information from your notes. . .
Average maximum femperature for our fown e [s this graph linear or
non-linear?
S e Is the graph increasing or
Y%y, . 2 .
e decreasing? Explain why.
2d S e Where is the x-axis?
Alie clober: .
pis we What does it represent?
e Where is the y-axis?
What does it represent?

i Fe
o 5
. e

-

20
“be( March: 15°C

q

£ C
e M“‘J:m

Tune: s

Temperature (°C)

December: 18'C

M J ) A
Months

Answer the C]UGSﬂOﬂS on Average minimum temperature for our town

the graph.

a. Average minimum
temperature for our
town.

b. Months of the year

. Temperature °C in
multiples of 2 °C

. The month of the year

. The temperature in 0 °C
The average minimum
temperature (which we
read on the y-axis) for a I FMA NA\AoerhsJ A S OND
specific month (which
we read on the x-axis)

Temperature (°C)




m Drawing more graphs continved

Use the grid paper on page 45 to draw a graph for this table.

30

16

29

17

28

14

26

24

21

21

22

24

25

26

O zlo«Y > <z >»zzme

28

BESBEBEEEES

N

Months of the year
Temperature in °C

Temperature in multiples of 1 °C
Average temperature throughout
the year

Minimum and maximum
temperature for each month in
°C

Temperatures decrease during
the months of February to June
and the increase during the
months of August to January;
non-linear graph

Topic: Graphs Content links: 80-82, 84-85
Grade 8 links: 114-120 Grade 9 links: 88-89

Reseurch

Draw a graph showing the monthly maximum and minimum temperatures for any country other than
South Africa, for one year.

Possible answer:
The table on the previous page shows the maximum and minimum
temperatures of Perth (Australia)

Maximum e
Minimum e
Month Maximum Minimum
Annual maximum and minimum temperatures of Perth

N

January 43
February 45
March 42
April 36
May 34
June 26
July 26
August 28

September 30
October 37

Temperature (°C)

November 40

December 44

JFMAMIJJASOND
Months of the year




m Drawing graphs again

Objectives
e Draw graphs from given descriptions of a problem situation

Dictionary

X-axis: the horizontal line on the graph (left-right) through zero
Y-axis: the vertical line on the graph (top-bottom) through zero
Intervals: amount of time or space between things or the numbers in-
between two specific values

Introduction

You have to draw a graph with the following values. How will you do it?
The maximum value of the y-axis is 24. The scale could be:
The maximum value of the x-axis is 60. — 2,4,6,8,10,12,14,16, 18, 20, 22, 24

The scale could be:
5,10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60

Why are these
intervals in 2s and
notin 1s or 3s2

Why are these intervals in 5 10 15 20 25 30 35 40 45 50 55 60
5s and not in 2s or 10s? '

Topic: Graphs Content links: 80-83, 85
Grade 8 links: R?, 114-120 Grade 9 links: R9, 88-89

In this activity you should use the grid paper to draw the scales
of your graph. Determine the scale for the y-axis and x-axis.
Answers: These are possible answers.

a. x-axis is 45 and y-axis is 24 b. x-axis is 75 and y-axis is 72

5 10 15 20 25 30 35 40 45 15 30 45 60 75 or
5 10 15 20 2530354045505560657075

. X-axis is 40 and y-axis is 30 d. x- axis is 100 and y-axis is 100

5 10 15 20 25 30 35 40 10 20 30 40 50 60 70 80 90100




m Drawing graphs again continued

Draw the scales for the following graphs.
Answers: (Various options are possible.)
a. x-axis: 0,3,6,9,12,15 and b. x-axis: 0,4, 8,12 and
y-axis: 0, 5, 10, 15, 20, 25, 30 y-axis: 0, 10, 20, 30, 40, 50, 60
30

60
50
15 40
30
20
5 10

25

10

0 3 6 9 12 15 0 4 8 12 16 20

c. x-axis: 0,5, 10, 15, 20, 25, d. x-axis: 36,48, 60, 72, 84 and
30, 35, 40 and y-axis: 2,4, 6, 8,10, 12, 14, 16,
y axis: 0, = 20, 40, 60, 80, 100 18,20

100

80

60

40

20

0 5 10 15 20 25 30 35

Topic: Graphs Content links: 80-83, 85
Grade 8 links: R?, 114-120 Grade 9 links: R, 88-89

Cut and paste a graph from a newspaper. Describe the
intervals.
Answer: Learner's own answer

Drawing graphs

Draw a graph with 10 intervals on the x-axis and 12 intervals on the y—axis. You can use any multiples to
label it.

Answer: An example.

— N W N~ 00 O~ N 00O

! ! ! ! ! ! ! ! ! !
5 10 15 20 25 30 35 40 45 50

Reflection questions




Topic: Graphs Content links: 80-84

m DrCIWing even more graphs Grade 8 links: R9, 114-120 Grade 9 links: R9, 88-89

L Draw graphs using data from the following tables. Describe
Objectives each graph using the words increasing, decreasing,
Draw graphs from given descriptions of a problem situation, identifying constant, linear and non-linear.
the following features: Answers: (Possible answers)

* Linear and non-linear graphs a. Thabo’s brisk walking results. The time walked was recorded after
e Increasing and decreasing 2,4,6,8and 10 km.

Thabo's Walk

Dictionary

Linear: A graph that is a straight line

Non-linear: A graph with a curve(s)

Increasing: A graph that slopes upwards from left to right (e.g. from
(2,3) to (5.7))

Decreasing: A graph that slopes downward from left to right (e.g. from
(2,3) to (5.7))

X-axis: The horizontal line on the graph (left-right) through zero.

Y-axis: The vertical line on the graph (top-bottom) through zero

° Inh’oducﬁon Look at the graphs. Explain them.

>

Kilometres

Increasing Decreasing Constant Non-linear 20 40 _60 80 100
“ < Minutes

linear increasing
graph?

linear decreasing
graph?

This is a linear graph with a constant increase in distance and
corresponding increase in time.

Can you get a non- ' Can you get a non- '




Topic: Graphs Content links: 80-84

m DrCIWing even more graphs continued Grade 8 links: R9, 114-120 Grade 9 links: R, 88-89

Susan's Walk This is a non-linear graph

that is increasing and
with time increasing
faster than distance.

Be creative

Create your own table, draw a graph and describe it.

Be creative: Create your own table, draw a graph and describe it.
Possible answer:

My grade 6 results for
each term

Kilometres

/

YV 11 | , | Term | Results (%)

55
20 40 60 80 100 120 140

Minutes 68

Results (Percentages - %)

Average maximum and minimum temperatures ThlS iS anon- 62

linear graph which 75 ! !
shows the increase Term

and decrease Of The graph is a non-inear graph. There is an increase of
temperature during ;Ze;:irl:rsfor the 27¢ and 4™ terms but a decrease in the
the various months

of the year.

Temperature

Reflection questions

JFM AMJ J A S O N D
Months




m Transformations

Intfroduction

Can you sfill
. . remember these 2
Explain each transformation

o e R

Translation Reflection Rotation

Topic: Transformations Content links: R11, 87-94

Grade 8 links: R12, 121-126 Grade ¢ links: R12, 105-113

Say how each figure was moved. Write translation, rotation, or
reflection.

Answers:

a. Reflection b. Rotation c. Translation

3 TPt

Label each shape as a translation, a reflection or a rotation of
the original shape. Answers:

0 B8

Origin Rotation Translation Reflection

) T

Origin Rotation Reflection Translation




Topic: Transformations Content links: R11, 87-94

m Transformations continued Grade 8 links: R12, 121-126 Grade 9 links: R12, 105-113

Create diagrams to show:
Answers: Examples
a. Rotation

Rotation

Criginia Eeflection Translation

b. Reflection

Reflection questions

X Common errors
c. Translation




Topic: Transformations Content links: 86
Grade 8 links: 124 Grade ¢ links: R12, 109

Look at the diagrams and explain them in your own words.

Example:
The paper rotated a quarter

1
4 turn = 90° g furn, which is the same as 90°.
\) 5 We can show this on a circular
protractor.

Answers:

The paper has
rotated half a turn
which is the same
as a 180°

% turn = 180°

Intfroduction

Rotation in nature and
machines. 3
. - turn=270°

4

The paper has
rotated three
quarter of a turn
which is the same
asa270°

1 full turn = 360° The paper has
rotated a full turn
which is the same
as a 360°

Use any recycled material to demonstrate the difference
between rotation and rotational symmetry.




Look af the drawings below and explain them. Answers:

a.

=y

b.

mmPl

Full rotation
(of 3607

Quarter rotation
(0f 90

C.

d.

Half a rotation
(of 180°)

Three quarter
rotation
(of 270%)

Complete the table below by rotating each shape and draw

the rotated shape.

90°

180° 270°

360°

X

X

X

X
o
A

4
—
Y

g
A

Topic: Transformations Content links: 86
Grade 8 links: 124 Grade 9 links: R12, 109

Problem solving

Make up your own rotations, with the centre of rotation outside the shape.

Answer: Learner's own answers | i
1
1
1
1

----0
point of rotation

Reflection questions

X Common errors




Translation

Y

Intfroduction

Topic: Transformations Content links: 86
Grade 8 links: 124 Grade ¢ links: R12, 109

Explain each franslation in your own words. The original shape
is shaded.
Answers:
a. —» T 4 4 units to the right b. «— i 4 4 un?ts to the left
4 units up 4 4 units down

¢ — i 4 2 units to theright d- —> | 3 3 units to the right
4 units down 3 3 units down

Show the following translations on a grid board.
Answers:
a. Each point of the triangle

is franslated four squares to

the right and five squares up.

origin
translated
b. Each point of the rectangle
is franslated three squares to the
left and three squares up.




Topic: Transformations Content links: 86

Translation continued Grade 8 links: 124 Grade 9 links: R12, 109

c. Each point of the In mathematics, the
tfriangle is franslated franslation of an object is
five squares to the right called its image. Describe

and two squares down. the franslation below.
Answers:

Each point of the object
(hexagon) has translated 4 cm
to the right and 2 cm down.

origin
translated

. Problem solving
. Each pOlnT of the Find a franslated pattern in nature and explain it in words.

square is translated two
squares to the right and Answer: Learners' own answers

seven squares up.

Each point of the object (hexagon) has translated 4cm to the right
and 3cm down.

Reflection questions




Topic: Transformations Content links: 86

m Reflection and reflective symmetry Grade 8 links: 122 Grade 9 links: R12. 105-107

How many lines of symmetry does each have? Draw them.
Answers:

Two

Draw all the lines of symmetry for each figure, where applicable.

Introduction

Look at the photograph.
What do you see?




Topic: Transformations Content links: 86

m ReﬂeCﬁOn dnd reﬂeCﬁVG Symmefry cont... Grade 8links: 122 Grade 9 links: R12, 105-107

The following design uses reflective symmetry. One half is a
reflection of the other half. The two halves are exactly alike
and fit perfectly on top of each other when the design is
folded correctly. How many lines of symmetry are there?
Answers:

a T Four lines of symmetry

i

~

Show reflection using the geometric figure given. Remember
to show the line of reflection.
Answers:

a. | | : Look at the reflections and describe them.

Answers:

a. This is a vertical reflection, in other words it is reflected on the
y-axis

b. This is a horizontal reflection, in other words it is reflected on the
X-axis

Problem solving

Find a photograph of reflection in nature. - Answer: Learner’s own photograph_




m Transformations again

Intfroduction

Copy each transformation on grid paper and then explain it in words.

Rotation

'\ Turn
Reflection -
‘v Flip
— T
1

Translation
Slide

Turning around a centre. The
distance from the centre to any
point on the shape stays the
same. Every point makes a circle
around the centre (rotation).

Itis a flip over a line. Every point
is the same distance from the
centre line. It has the same size
as the original image. The shape
stays the same (reflection).

It means moving without rotating,

flipping or resizing. Every point
of the shape must move the
same distance and in the same
direction (translation).

Topic: Transformations Content links: 86

Grade 8 links: 121 Grade 9 links: R12, 110-111

Describe each diagram. Make use of words such as mirror,
shape, original shape, line of reflection and vertical.
Answers:

a. The original shape is mirrored on
a vertical line creating a reflection.

c. This is a reflection of an
original shape using a diagonal
line creating a mirrored shape.

b. This is a reflection on a
horizontal line.




m Transformations again continved

Rotation
Make use of words such as rotated or turned, clockwise, anti-
clockwise, point of rotation and distance.

d. This is a clockwise rotation e. This an anti-clockwise
going a quarter distance (a rotation going a quarter
90° clockwise rotation). distance (90° rotation).

f. This a rotation going in a
clockwise direction halfway around
a point of rotation (a 180° rotation).

Topic: Transformations Content links: 86
Grade 8 links: 121 Grade 9 links: R12, 110-111

g This shape is slided from one h. This shape is transleted using
place to another using right and up and right translations sliding
down translations it from one place to another.

Share with your family

Draw any shape and then do the following and describe the fransformation:

« reflection « rotation « franslation




Introduction

When we do an investigation we should:
* spend enough time exploring problems in depth
find more than one solution to many problems
develop your own strategies and approaches, based on your knowledge and
understanding of mathematical relationships
choose from a variety of concrete materials and appropriate resources
express your mathematical thinking through drawing, writing and talking.

Prove that the diagonal of a square is not equal to the length
of any of ifs sides.
a. Make a drawing to show each of the following:

Topic: Transformations Content links: 86
Grade 8 links: None Grade 9 links: None

What transformation is (rotation, reflection, What a square is
and translation)

What ciagonal lines of a square are That all the sides of a square are equal in length

Diagonal line Has four lines of symmetry

b. What do | wante¢

c. What do | need to infroduce?2 Mcake a drawing of each.

Note that sometimes we think of something later on; we don't always
think of everything at the beginning. Therefore people will have
different answers here.

A line of A point of rotation | A grid on which to

reflection
point of
rotation G




Topic: Transformations Content links: 86
Grade 8 links: None Grade 9 links: None

d. Attack
We often get “stuck” and are fempted to give up. Family fime
However, this is the exact point at which it is important for e Db R es Rt i @ Gally Geies
you to use the fime and space to get through the point
of frustration and look for alternative ideas. This is the
phase when we make conjectures, collect data, discover
patterns and fry fo justify our answers.
Answer: Cut a square along the diagonal. Reflection quesiions
Fit diagonal on 4 sides and compare length.
The diagonal is longer than all 4 sides since
it overlaps when placed side by side.

) Common errors
. Review

Check your conclusions or resolutions, reflect on what you
did - the key ideas and key moments.

Answer: Encourage learners to share their work with their family.

Answer: The square’s diagonal is longer than any side since if cut
and placed side by side it overlaps. Even if rotated all the sides
become shorter than the diagonal.




Topic: Transformations Content links: R11, 93-94

Grade 8 links: 125-126 Grade 9 links: R12, 112-113

m Enlargement and reduction

Intfroduction

Look at this diagram and discuss it.

Orange rectangle

The length =5 The width =3
Blue rectangle

The length=10 The width =46

The length of the blue rectangle is two times/twice the length of the orange rectangle.
The width of the blue rectangle is two times/twice the width of the orange rectangle.
The orange rectangle is enlarged twice/two fimes.

Use the diagrams to answer the questions.
Answers: a.

Blue square Red square Green square

Length=2 Length=4 Length=9
Width =2 Width=4 Width =9

b. The length of the red square is_2_times the length of the
blue square. The width of the red square is_2_times the width
of the blue square. The red square is_2_times enlarged.

c. The length of the green square is_3 tfimes the length of
the red square rectangle. The width of the green square is_3
times the width of the red square. The green square is 3 fimes
enlarged. _

d. The length of the green square is_é_times the length of the
blue square. The width of the green square is_é times the
width of the blue square. The blue square is_é fimes reduced.




Topic: Transformations Content links: R11, 93-94

m Enlargement and reduction continved Grade 8 links: 125-126 Grade 9 links: R12, 112-113

Use the diagrams to answer the questions.
Answers:

Blue rectangle: Red rectangle:
- The length = 3 cm The length = 6 cm
The width =1 cm The width = 2 cm

Green rectangle:
The length = 24 cm
The width = 8 cm

Compare to the:
. Red rectangle, the blue rectangle is 2 fimes reduced.
. Greenrectangle, the blue rectangle is 8 times reduced.
. Blue rectangle, the red rectangle is 2 fimes enlarged.
. Greenrectangle, the red rectangle is 4 times reduced.
. Blue rectangle, the green rectangle is 8 fimes enlarged.
Red rectangle, the green rectangle is 4 fimes enlarged.

Problem solving

What will the perimeter of a 20 mm by 40 mm rectangle be if you enlarge it by 32

Draw a 1cm by 2cm rectangle. Enlarge it twice and then
enlarge the second rectangle six times. Make a drawing to
show your answer.

Answers:

Reflection questions




Topic: Transformations Content links: 92, 94

m More enldrgemenf and reduction Grade 8 links: 125-126 Grade 9 links: R12, 112-113

By what is this shape enlarged? Write down all the steps.
Answers: Scale factor 2

Horizontal length of red figure is 4 units
Horizontal length of blue figure is 8 units
Therefore scale factor is % =2

Enlarge the rectangle by:
Answers:
How do you know this figure is enlarged by 3? a. scale factor 4 b. scale factor 3

Infroduction

We say the
scale factor

The scale factor from small to large is 3.
The scale factor from large to smalll is 3.




m More enlargement and

reduction cont...

Complete the table. Start with the original geometric figure

every time. Answers:

10cm X 2 cm

10cm

b.5cmXx1cm

5cm

s em 2cm
=20 cm?
8cmx4cm
8cm

4cm

=32 cm?
16 cm X9 cm

16 cm

d.8cmx3cm

8cm

. sem

=24 cm?

e.1,5cmXx2cm
1,5cm

=3 cm?

25cm X5 cm
25cm

=125 cm?
20cm X 10 cm

20 cm

=200 cm?

40 cm X 15 cm
40 cm

=600 cm?
7,5cmx 10 cm

7.5cm

=75 cm?

Topic: Transformations Content links: 92, 94
Grade 8 links: 125-126 Grade 9 links: R12, 112-113

Problem solving

Enlarge a 1,5 cm by 5 cm geometric figure by scale factor 3.

50cmx 10 cm
50cm

= 500 cm?
40 cm x 20 cm

40 cm

=800 cm?

80 cm x 30 cm
80 cm

= 2400 cm?
18 cm X 20 cm

18 cm

= 300 cm?

Reflection questions

X Common errors




Topic: Transformations Content links: 92-93

m Enlargemenfs and reducﬁons Grade 8 links: 125-126 Grade 9 links: R12, 112-113

A client asked you to make
the following amendments
to the house plan.

Enlarge the following by
scale factor 2.

a. Garage

b. Bedroom 3

Join bedrooms 1 and 2 and
reduce by scale factor 2.

Replace bedroom 3 with a
bathroom double the size
of bathroom 1.

Intfroduction

Use the knowledge you gained in the previous two worksheets. You might need to
revise the following words: .
* enlargement Enlarge the TV room info a

* reduction very large entertainment
¢ scale factor
room by scale factor 3.

Double the size of the
study.

Enlarge the swimming pool
by scale factor 2.




° . Topic: Transformations Content links: 92-93
En Idrge me n'l'S a nd red UC"'IO NS continued Grade 8 links: 125-126 Grade 9 links: R12, 112-113

Answers: Answer: A possible answer.

Learners must note that "double the size" is not the same as enlarge by
a scale factor of". Thus doubling the size of the study means doubling
the area (from 9 square units to 18) not enlarging the area by a scale

Bathroom 3 factor of 2 (from 9 square units to 36 in this example).

Problem solving

Design your dream house. Enlarge it by scale factor 2.

Learners' own designs and enlargements

Reflection questions

X Common errors

Lounge




° ° Topic: 3-D objects Content links: R10, 946-104
m Prisms and pyrad mids Grade 8 links: R13, 127-134 Grade 9 links: R13, 114-122

Objectives oot T oo mose T
e Describe, sort and compare polyhedra in ferms of:
— Number of edges
- Number of vertices ‘ ‘ ‘
— Shape and number of faces
Revise using nets to create models of geometric solids, including ‘ 6 5
cubes, prisms and pyramids

Make the following geometric objects using the nets below.
Dictionary Enlarge the nets by scale factor of 2. You will need some grid

Polygon: a plane 2-D shape enclosed by a number or straight lines paper, aruler, sticky tape and a pair of scissors.

(edges) joined together at vertices (corners) Answers:

Polyhedron: a 3-D object which consists of a collection of polygons, a. . C.

usually joined at their edges

Pyramid: This is a 3-D object that has a polygon as a base. The base of

the pyramid give the pyramid its name. The other faces are all friangles

which meet af the fop (the apex).

Prism: This is a 3-D object that has two identical parallel faces that

gives the shape its name. The rest of the faces are always rectangles or

parallelograms.

Edge: a straight line where two surfaces are joined . ‘ [Note that e. is not
Vertice: a point where three or more surfaces meet (corner) a prism or pyramid

Face: a surface of a solid object but a more complex
figure (two triangular

. pyramids joined
Introduction together)]




Topic: 3-D objects Content links: R10, 96-104

m Prisms and pyrdmids continued Grade 8 links: R13, 127-134 Grade 9 links: R13, 114122

Identify and name all the geometric solids (3-D objects). Compare prisms and pyramids.
Answers: Answers:

Top and bottom faces are Just one base that is a polygon
identical polygons The other faces are triangles

TH : : . The other faces are rectangles
riangular prism Hexagonal prism Square pyramid

and rectangular and square-based

prism prism (a cube)

Name five pairs of a pyramid and a prism that will exactly fit on top of each other, and say why.

Identify, name and label as many pyramids and prisms as you
can in these photos. Answers:

Rectangular prism Rectangular Rectangular prism
Triangular prism prisms Triangular prisms
Triangular prisms Square-based

Cubes prism
Square Prisms

identify other Reflection questions
3-D objects, ask

them to explain
them.

Note:
If learners




Objectives

e Describe, sort and compare polyhedra in terms of:
— Number of edges
— Number of vertices
—Shape and number of faces
Revise using nets to create models of geometric solids, including
cubes, prisms and pyramids
Describe, sort and compare polyhedra in terms of:
— Number of edges
—Shape and number of faces
— Number of vertices

Dictionary

Polygon: a plane 2-D shape enclosed by a number or straight lines
(edges) joined together at vertices (corners)

Polyhedron: a 3-D object which consists of a collection of polygons,
usually joined at their edges

Pyramid: This is a 3-D object that has a polygon as a base. The base of
the pyramid give the pyramid its name. The other faces are all triangles
which meet at the fop (the apex).

Prism: This is a 3-D object that has two identical parallel faces that
gives the shape its name. The rest of the faces are always rectangles or
parallelograms.

Edge: a straight line where two surfaces are joined

Vertice: a point where three or more surfaces meet (corner)

Topic: 3-D objects Content links: RR10, 95, 97-104
Grade 8 links: R13, 127-134 Grade 9 links: R13, 114-122

Face: a surface of a solid object

Hexahedron: a 3-D object with 6 faces, e.g. cube

Cube: a 3-D geometric figure with six square faces

Tetrahedron: a 3-D object that has four equilateral (identical) triangles,
e.g. a triangular pyramid

Introduction
Ask the learners if they would make any changes or add
anything to the graphic.

o A tetrahedron is a special type
This is a skeleton of of triangular pyramid made
a tetrahedron. — up of identical triangles.

A hexahedron (plural:

This is a skeleton of hexahedra) Is a polyhedron

a cube. with six faces. A regular
hexahedron, with all its faces

™ square, is a cube.

Which pyramid will
fit exactly onto each
prism? Draw lines to

show it. Also circle
the tetrahedron

in blue and the
hexahedron in red.
Answers:




° . Topic: 3-D objects Content links: RR10, 95, 97-104
3-Do b]eCtS continued Grade 8 links: R13, 127-134 Grade 9 links: R13, 114-122

Draw the nets for the following:
Answers:

Rectangular prism - walls, windows Tetrahedron
Square prism - walls, windows & m
Triangular prism - roof

Hexagonal Prism - walls of “tower” Hexahedron
Hexagonal pyramid - roof of “tower”

Describe the prism and pyramid in these pictures.
Answers:

Octagonal prism - the walls

Probl Ivi
Octagonal pyramid - roof roblem solving

How many tetrahedrons do you need to How would you use the word hexahedron
complete the big tetrahedron made of to describe this Rubic cube?
four layers of small tetrahedrons?

Rectangular prism - the walls
Triangular prism - the roof

Your friend made this drawing of a building she saw. Identify
and name the solids.
Answers:

Rectangular prisms (walls)
triangular prisms (lower roofs)
cube (tower walls)

square pyramid (tower roof)
Octagonal prism (tower walls)
Octagonal pyramid (tower roof)




Building 3-D models

Intfroduction

Topic: 3-D objects Content links: 103-104
Grade 8 links: 127, 129, 132-133 Grade 9 links: 114, 121-122

Which geometric solid can be made of these geometric figures.
Answers:

Hexahedron/ Tetrahedron/ Triangular prism

Hexagonal prism Triangular pyramid '

Identify all the geometric figures in the solids and make a
drawing of all the shapes.
Answers:

2 pentagons 5 rectangles
OO oo

1 octagon 8 triangles

O AAAANANANAN




Building 3-D models continved

a. Use waste products to make these geometric solids:

e prisms (triangular prism, cube, rectangular, pentagonal,
hexagonal and octagonal)

e pyramids (friangular, tetfrahedron, rectangular,
pentagonal, hexagonal and octagonal)

Use the geometric solids fo create ‘buildings of the future'.
Answer: Learners' own constructions

a.Write down how you created each polyhedron, focusing on
the shapes of the faces and how you joined them. You may
include drawings.

b. Write a description of how you put the geometric solids
tfogether to create your “buildings of the future”. Say why
you use certain solids for certain buildings.

c. Present your work to the class.

Answer: Learners' own answers and presentations

Topic: 3-D objects Content links: 103-104
Grade 8 links: 127, 129, 132-133 Grade 9 links: 114, 121-122

Some presentation guidelines

When presenting you should:

e Think about what you want to communicate and
organise your presentation well
Stand up straight and confidently with both feet firmly
on the ground
Start by explaining what the content of presentation is
about
Explain all points thoroughly
Maintain the interest level of the class by:
— Making eye contact with different people throughout

the presentation

— Using natural hand gestures to demonstrate
— Using visual aids to enhance the presentation
Demonstrate a strong positive feeling about the topic
during the entire presentation
Stay within the required time limits

Problem solving

Fit two geometric solids on top of each other. Where they touch the faces should be the same. The two
geometric solids cannot be prisms or pyramids.

Answer: Here is one possible answer,
a cone on top of a cylinder




Introduction
What geometric solidisit? - Answer: triangular prism

8. '

All the faces

~ are flatf.

| count five

~ faces.

Two are triangles
and three are
rectangles.

Topic: 3-D objects Content links: 102
Grade 8 links: 134 Grade 9 links: 118-120

Ask your friend to close his or her eyes. Then ask him or her the
following questions:

a. Draw, name and describe the new solid.

Answers:

Name: Describe:
rectangular (square) |[Each cube is made of
six identical squares

b. Draw, name and describe the solid from different views.

Seeing one square Seeing two squares Seeing three squares
of the cube from the of the cube, the front ||of the cube, front, top
front and the top and one side

c. What type of pyramid (geometric objects) will we most
likely find in Egypt?e
Answer: Square pyramid




Topic: 3-D objects Content links: 102

D ObjeCfS/pIGYIng A gAME cont... Grade 8 links: 134 Grade 9 links: 118-120

d. Name and describe the solid from different views.
After imagining the object, draw it.

Problem solving

Describe a geometric solid to your family and ask them to imagine it.

Views from the ground Aerial view

X Common errors

Reflection questions




, vertices and edges

Topic: 3-D objects Content links: 100-101
Grade 8 links: 130 Grade ¢ links: 118-120

Label the following using the words: surface (face), edge
and vertex.

Label the surfaces, vertices and edges on each photograph.
Answers:

N
Face vertex edge

d. An apex is the highest
point of a geometric solid
with respect to a line or
plane chosen as base.

Face vertex edge




m Faces, vertices and edges continued

What do all these objects have in common? When closed,
they all have:
Answers:

a.i b.ﬁ C.

e 6 faces e 6 faces e 6 faces e 6 faces
e 12 edges e 12 edges e 12 edges e 12 edges
e 8 vertices e 8 vertices e 8 vertices e 8 vertices

Label the following using the words: surface (face), edge and
vertex. Also say which geometric object each one will form.
Answers:

a.w b.Q c...*..d. ‘é>

Triangular prism Cube Octagonal prism  Square pyramid
¢ 9 edges e 12 edges ¢ 9 edges ¢ 9 edges

e 6 vertices e 8 vertices e 6 vertices * 6 vertices

e 5 faces e 6 faces e 5 faces e 5 faces

Topic: 3-D objects Content links: 100-101
Grade 8 links: 130 Grade 9 links: 118-120

Look atf these skeletons. Say how many vertfices and edges
you see in each structure.

Answers:

6 vertices 9 edges
d.

5 vertices 8 edges 6 vertices 12 edges

-

20 vertices 30 edges

3 vertices 6 edges 20 vertices 30 edges

Problem solving

a. Can a prism have an odd number of vertices?
b. Can a pyramid have an odd number of vertices2

c. How many more faces does an octagonal pyramid have than a heptagonal pyramid?2




m More ches' ver‘l'ices qnd edges Topic: 3-D objects Content links: 99, 101

Grade 8 links: 130 Grade 9 links: 118-120

Write labels with arrows pointing to the geometrical figures
which you can see in each object, and write down how
many of each the object contains. Answers:

2 triangles 8 triangles 4 triangles 4 triangles

s &

1 square
3 rectangles 1 octagon

2 pentagons

6rectangles i 2 octagons 6 triangles
Introduction E l

8 rectangles 5 rectangles
1 hexagon
5 triangles
Think! Look at these nets of geometric solids. How many surfaces, vertices and 2 pentagons Identify all the geometric figures in this
edges does each solid have? geometric solid. We provide you with four

views of the geometric solid to help you.

1 pentagon Q

5 rectangles
7, ]
L

Answer: 1 octagon, 5 squares
4 triangles




Name of
solid

Shapes
made of

No. of
vertices

No. of
surfaces

Tetrahedron
(triangular
pyramid)

4 triangles

4

4

Square
pyramid

1 square
4 triangles

Octagonal
prism

2 octagons
8 rectangles

Hexagonal
prism

2 hexagons
6 rectangles

Hexagonal
pyramid

1 hexagon
6 triangles

Octagonal
pyramid

2 octagons
8 triangles

Look af the table above.
a. Compare a triangular pyramid and a square pyramid.
Describe the similarities and differences between them.

Similar: Both have 4 triangles

Different: Base of triangular pyramid is a triangle, of square pyramid
is a square; triangular pyramid has four faces, square pyramid has
five faces.

m More faces, vertices and edges continued

Topic: 3-D objects Content links: 99, 101
Grade 8 links: 130 Grade 9 links: 118-120

b. Describe the differences between a hexagonal prism and
an octagonal prism.

Hexagonal prism has 8 rectangles, 10 faces and the octagonal
prism has 8 rectangles

c. Describe the differences between a hexagonal pyramid
and an octagonal pyramid.

Hexagonal pyramid has 6 triangles, 7 faces and the octagonal
pyramid has 8 triangles and 9 faces

d. What should you do to the geometric solid on the left to
change it to the geometric solid on the right2? Answers:

. | |
@ P

Solve this with a family member.
Describe the geometric solid using the words surfaces (faces), vertices and edges.

Add one more rectangle

Take away one triangle

We give you the unfoldings to help you to solve this.
= Answer: 20 f.
AN i swet. 0 faces,
mw vertices,
Y’

30 edges




Topic: 3-D objects Content links: 99-100

m Even more ches, vertices and edges Grade 8 links: 130 Grade 9 links: 118-120

Look at the different polyhedra.
Identify the surfaces (faces), vertices and edges.
Answers:

LG

Introduction
Faces/surfaces (Purple arrows)

Edges (Green arrows)

Revise the following: l{ﬂzr;gfg'es Vertices (orange arrows)

* faces vertices and
¢ vertices edges in this

* edges vertices photograph. < Visualise how many vertices a pentagonal prism has. 10
a. How many edges does it have? 15
b. How many faces? 7
c. What about a heptagonal prism? 21 edges and 9 faces
d. Or a heptagonal pyramid? 14 edges and 8 faces




Even more faces, vertices and edges cont..

Vertices

Calcvulate F-E
+ V for each
geometric
solid.

F =faces, E=
edgesand V =
vertices. What
do you notice?

Topic: 3-D objects Content links: 99-100
Grade 8 links: 130 Grade 9 links: 118-120

Hexagonal
pyramid

7—-124+7=2

Octagonal
pyramid

9-16+9=2

Triangular
prism

5-9+6=2

Rectangular
prism

6—12+8=2

Pentagonal
prism

7—15+10=2

Hexagonal
prism

8—-18+12=2

Octagonal
prism

10-24+16=2

Triangular
pyramid

4—-6+4=2

Square
pyramid

5-8+5=2

Pentagonal
pyramid

6—10+6=2

Problem solving

Look at Euler's formula. This equations shows us the number of faces, edges and vertices8-7 +1=2. Is

this a polyhedron. Why or why not2

Answer: No. If there are 8 faces there cannot be only 7 edges and only
one vertex. Every 2 faces joined creates an edge and there is no 3-D
solid with 7 edges.

Reflection questions

X Common errors




Introduction

Did you know ?
A cube has 11 nets: there are 11 ways to flatten a hollow
cube by cutting seven edges.

You can do this activity with those learners that are done with
their work.

Topic: 3-D objects Content links: None
Grade 8 links: 134 Grade 9 links: 118-120

Make a cube and put it in front of you. Turn it to look at different views.

How to make a cube.




Look atf the drawings below.
Explain them.

See if you can draw a cube
at an angle of 30° as below
in b, without a protractor.
Answer: Drawing a. is a view
from the front where the
person can see mainly the
square facing and the top.
Drawing b. is also from the font
but looking down a bit more
where the person can see two
sides and the top.

Learner's own drawing.

Topic: 3-D objects Content links: None
Grade 8 links: 134 Grade 9 links: 118-120

Step 4 Measure your angle fo see how close
your estimation was.

Person

Now draw a cube using ruler and protractor by going through

Step 5 a. Measure the length of the sides. Step é Itisimportant to use dotted lines to
b. Draw lines showing the height of the show the back of the cube (or any

cube of the same length. other geometric solid).
c. Draw the fop of the cube.

a.

Draw a line
parallel to the
side of the table.
Then draw a line
perpendicular to
the vertex that
touches the line.

Place the
cube on the
line in the

way you see it
(approximately
30° turned).

Trace around
the base of the
cube.

Problem solving

Sit at your desk, look at the sketches below and then place the geometric solid in the same position on
your desk. Are all of the drawings possible2 Make a drawing of any of these solids showing it in four
steps. Remember to make the lines of the back view dotted.

ABBAVY

Answer: Yes. All these drawing are of possible views.



Constructing a pyramid net

Introduction

Did you know?

The pyramid of Khufu (at Giza in
Egypt) is one of Seven Wonders

of the Ancient world, and it was
originally 146,5 metres high when it
was built about 4 575 years ago.

Topic: 3-D objects Content links: 95
Grade 8 links: None Grade 9 links: None

What is a pyramid? Look at the pictures and describe a pyramid.

Where do we find real pyramids?

Do we find pyramids only in Egypt?

y

Construct the net for a tetrahedron.

Answers:

Step 2:
Construct another equilateral triangle with one base
joined to base AB of the first triangle.

Step 1:
Construct an equilateral friangle. Label it ABC.

Step 3:
Construct another triangle using BD as a base.




[EE Constructing a pyramid net continued

Step 1:

Construct two perpendicular lines.
The lengths of AD and AB should
be the same. Use your pair of
compasses fo measure them. From
there, construct square ABCD.

D

Step 2:

* Using AB as a base, construct a
triangle.

* Using DC as a base, construct
a triangle.

Step 3:

* Using DA as a base, construct a
triangle.

* Using BC as a base, construct a
triangle.

i) After you have constructed the square-based pyramid,
answer the following questions:

¢ what difficulties did you have?
Answer: Learner's own answer

¢ what would you do differently next time?
Answer: Learner's own answer
i) Now do the construction on cardboard, cut it out and
make the square pyramid.

Topic: 3-D objects Content links: 95
Grade 8 links: None Grade 9 links: None

Problem solving

Look at this gift box and make it yourself.

Answer: Learner's own answer

Reflection questions

X Common errors




104 | Construct a net of a prism Grade & lnks: None Grade 9 Inks: None

Construct the net of a triangular prism.

Step 1: Step 2: Step 3:

Construct two ¢ Using DC as a base, * Using DA as a base,
perpendicular lines. The construct a square (or construct a friangle.
lengths of AD and AB rectangle). * Using BC as a base,
could be the same or one  Using AB as a base, construct a friangle.
could be longer to form construct another square

arectangle. Use your (or rectangle).

compasses fo measure

them). From there,

construct rectangle ABCD.

Intfroduction

What is a prism? Look at the pictures and describe a prism. Some people

think a prism
only takes on
this shape. How

——
can you find out
. \ if this is frue?




Construct a rectangular prism.

m Construct a net of a prism

Step 1:

Construct two
perpendicular lines. The
length between A and B
should be longer than that
between D and A. Use your
compass to measure them.
From there, construct
rectangle ABCD.

Step 2:

* Use DC as a base to
construct another
rectangle above.

* Use AB as a base to
construct another
rectangle below. Label

the new points G and H.

* Use GH as a base to
construct another
rectangle.

E

Step 3:

* Use DA as a base to
constfruct a square.

* Use CB as a base to
construct a square.

Topic: 3-D objects Content links: 95
Grade 8 links: None Grade 9 links: None

continved

Problem solving

Answer: This prism is showing us the refraction of light rays. As
white light travels through a glass triangular prism it is broken up
into light of the separate colours of the rainbow.

What does this prism show us2

Reflection questions

X Common errors




Topic: Infegers Content links: 106-113
Grade 8 links: R4, 11-13 Grade 9 links: None

|
-10 -5 0 5 10 15 20 25 30 35

Where will the money mentioned in each sentence go, in the
negative or positive column?2 Answers:

Statement Positive | Negative

Infroduction

Vi) “What is the temperature on a hot, sunny day?2”
Point out the degrees on this thermometer. What does it mean when the temperature is Q. Pe’rer won R1 OO in fhe drow. 4

two degrees below zero? Show where this is on the thermometer.
Ty @ b. Pe.’rer gave his twin sister half of his
this number since it is below zero. P pn z7e
Where is five degrees below zero on the thermometer? Is this hotter or colder than two . Clﬂdy IOSt her purse W”h RQO in It
d bel 2 . .
coees bl - = \/ . David sold his cell phone for R200.
i CEIEEGCIGEEEEEEEGEEED
If you turn the thermometer sideways it looks like a number line and now you can see that . | bought airtime for R50 with some of
the negative numbers are to the left of zero and the positive numbers are to the right of .
zero, with zero being neither positive nor negative. my savings.
. . . We raised R500 during the school
Write the appropriate temperature for the stated weather fete ¢
condition. Answers: these are some possible answers -
About 29 °C. at least above 25 °C . We used R100 from the money raised
to buy food for the party.

. About 20 °C, betweeen 18 °C and 22 °C
. About 1 °C, between 0 °C and 5 °C . My older brother earned R120 for the

. -8°% work he did.

. 10 below zero - the further it moves away from the zero (from right i. We made R100 profit.
to left or from top to bottom on the thermometer scale) the colder it -
becomes . We made R200 loss.




Complete the questions below after completing the table in

Question 2. Answers:

a. Words that should be circled are: won, gave, lost, sold, bought, raised,
used, earned, profit, loss

b. When the money becomes more it is ticked off in the positive column.

c. When it becomes less it is ticked off in the negative column.
d. It includes positive and negative whole numbers and zero.
e. Some examples are:
Temperatures above (+)and below (-) zero
Checking bank accounts: sufficient funds (+) and overdrawn (-)
Business: Profit (+) and loss (-)
Healthy eating: Calories eaten (+) and calories burned (-)

Complete these number lines. Answers:

<l 1 1 1 1 1 1w
a. «T T T T T T T T kel

5 4 -3 10 3 4 5

<! | | | | |
T T

1
- T T T T T
-25 -20 -15 -5 0 5 10 15 20 25

| | Ly
1R

| | »
>

1 1
16 -14 -12 10 4

<
. <€

" 250 -40 30

<!
. T

-5

12 15 18 21

Topic: Integers Content links: 106-113
Grade 8 links: R4, 11-13 Grade 9 links: None

Complete the following: Answers:
a.{3,2,1,0,-1,-2,-3}

b.{-10,-9, -8, -7, -6, -5}
c.{8,6,4,2,0,-2,-4, -6}
d.{-9,-6,-3,0,3,6}
e.{12,8,4,0,-4,-8}

Problem solving

Take a newspaper and find five negative numbers in it.
a. Explain what each number fells us.
b. Write down the opposite numbers for the five numbers.

Answer: Here is an example.
a. -5 °C: temperature of weather in Europe
- R50: price cut on dress
- 1%: percentage of share price
- 40: NIKKEI Commodities
- 5 kg: weight loss

b. - 5 °C: opposite number is 5 °C
- R50: opposite number is R50
- 1%: opposite number is 1%
- 40: opposite number is 40
- 5 kg: opposite number is 5 kg

Reflection questions




Intfroduction

T T
5-4 3

* What do we call the units to the right of the zero?

* What do we call the units to the left of the zero?
* What will five units to the left of 3 be?

* What will five units right of 3 be?
* What is the opposite of —42

* What is the opposite of 42

* What is three below zero?

Write an integer to represent each description.
Answers:
Five units to the left of 4 on a number line. -1
20 below zero. -20
The opposite of 271. -271
Eight units to the left of -3 on a number line. -11
Eight units to the right of -3 on a number line. 5

Topic: Intfegers Content links: 105, 107-113
Grade 8 links: R4, 11-13 Grade 9 links: None

16 above zero. 16

14 units to the right of -2 on a number line. 12
Seven units to the left of -8 on a number line. -15
The opposite of -108. 108

15 below zero. -15

Order the integers from smallest to biggest. Answers:
-71; -66; -61; -51; -31; -5; 5; 21; 31; 39; 42; 66
-64;-20; 21;42;48; 72

-31;-30; -24; -14; -3; 4; 9; 15; 21; 26; 31; 44
-79; -41; -31; 54; 57
-31;-26; 10; 12; 23; 26; 31; 32

-56; -55; -54; -43; -39; -37; 18; 22; 43; 44; 52
-41;-31; -23;-21; 2; 4

-13;-12; -10; -6;-2; 4; 7;9; 10; 12; 15
-25;-24; -15;-13; -12;-7; 2; 6; 11; 22

-44; -24; -20; -2; 5; 21; 41; 55; 73

a.
b.
C.
d.
€.
f.

g.
h.
i.

j.




° . Topic: Infegers Content links: 105, 107-113
MOre Integ erS continved Grade 8 links: R4, 11-13 Grade 9 links: None

Fillin <, > or =:
Answers:
a. -2< 2 b. -10< 10 c. -5<0 Make your own word problem using a negative and a positive number

d -4<-3 e. -9<-6 f. -20<-16

Problem solving

Answer: here is an example answer
Give five numbers smaller than and five numbers bigger than: In Bethlehem the temperature was -12 °C in the morning. If the
Answers: Possible answers are: temperature rose by 8 °C, what is the temperature now?
a. -2 b. -99 c 1

-12°C +8°C =4°C

Smaller Smaller Smaller
-3 -100 0 The temperature is 4 °C now.
-4 -140 -1
-5 -145 -3 . .
-6 -160 _5 Reflection questions

-7 -190 -9
X Common errors




° Topic: Infegers Content links: 105-106, 108-113
Calculate Infeg ers Grade 8 links: R4, 11-13 Grade 9 links: None
Calculate the following.

Example: -4+2=-2
—_—

_ Answers:

Infroduction a. -54+5=0 b. -2+3=1 C.
d 2-3=-1 e. +4-6=-2 f. 10-12=-2

What is the opposite of ~32 How many units are there from -3 to 32

Calculate the following.

Example: -2+3-5=-4

Explain the lines above.

Answers:
a.-34+2-5=-6

each the same distance away from zero. Write down the
opposite integers for the following:

Answers:

a. -2is2 b. 3is-3 . =7is7

b. 8is-8 e. -10is10 . -15is15

g lis-1 h. -100is 100 i. 75is-75

i We have learnt that two integers are opposites if they are




° . Topic: Infegers Content links: 105-106, 108-113
Calculate Inieg ersS continued Grade 8 links: R4, 11-13 Grade 9 links: None

b.2-6+10=6 Complete the following.

Answers:
. Subtract 4 from - 3 is -7
. Subtract 6 from - 8 is -14
. Subtract 5 from 3 is -2
c.-6+8-7=-5 . Subtract 9 from 7 is -2
- . Subtract 3 from - 2 is -5

<] | | |
I I I Problem solving

[
-6 -5 -4 -3

<

The sum of 10 and 8, and the sum of -9 and -82

d-3+10-11=-4

The sum of 101 and 85, and the sum of -98 and -1042

The sum of 19 and -8, and the sum of 19 and 82

The sum of -7 and -14, and the sum of -4 and 202

The sum of 100 and -50, and the sum of 100 and 502

Answers:

10+8+(-9-8)=18-17=1

101+ 85+ (-98-104) =186-202=-16
19-8+4+(-19+8) =11+ (-11) =0
-7-144+(-4+20)=-21+16=-5
100-50 + (-100+50)=50-50=0

Reflection questions




Topic: Infegers Content links: 105-107, 109-113
Grade 8 links: R4, 11-13 Grade ¢ links: None

Complete the following.
e Number line method ¢ Drawing a diagram
Answers:

a.Find -8+ (-3) ool |9 |06
, SISN JISIC Z[CISXC)
ool |19 |19
B I B S () S
-1-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0
-8+ (-3)=-11
b. Find -12 + (-8)

Introduction
-20 -19 -18 -17 -16 -15-14-13-12 -11-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0

Discuss the following:

-12 + (-8) =-20

]
e i — A
765432101 2 32101234567 -1-10-e -8
-4+ (-5)=-9

d. Find -7 + (-9)

9 [O ©
O B

©
©
©

-20 -19 -18 -17 -16 -15-14-13-12 -11-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0

-7+ (-9) =-16




° . Topic: Infegers Content links: 105-107, 109-113
m Integer operations continued Grade 8 inks: R4, 11-13 Grade 9 links: None

e. Find -18 + (-7) LRnd3+ (1) e ———
< - < |

< l l l l l l ! l l l l l l l l ! l l l —17—16—15—14—13—1|2—|11—‘|IO—|9—8|—; -Is -Is -|4—|3 —|2 —Il 0

-25 -24 -23-22-21-20 -19 -18 -17 -16 -15 -14 -13 -12 -11 -10 -9 -8 -7 -6

[CISICISISISIC] © - =_

- INEEEEE S 3 =) 3+ (-16) 13
000606 -18+ (-7) =-25

[CICICISICIS)

f. Find 6 + (-8) <
|
I

j.Find 8 + (-19) <=
|
[

<]
<

|
|
1

8+ (-19) = -11

L

< -
A N I N I O I D
14 -13 -12-11-10 -9 -8 -7 -6 -5 -4 -3 -2

®® DIS)E - =)

DD| 4= = |

@ CIO)

® | Write sums for the following: Answers:

g Find 9 + (-11) < > a. -3+(-2)=-5 b. +4+(-6) =-2

. 54 (-4)=-7 d. +7+(-10)=-3
. -4+ (-2)=-6 f. -7+ (-3)=-10
. -8+3 =-5

DOOO
OOOD
60/0)

Help a friend!

Write down step-by-step how you would explain integer operations to a friend who missed a day at
h. Find 6 + (-9) schock
< I I I | Answers: Here is a possible answer. | used number lines to do the
-n-w calculations. When the number is positive I moved from the left (the
- ==~ 6+ (-9) =3 zero) to the right and then, from the number where [ stopped, [ can
move left (to subtract) or right (to add). I would show the friend how I
did calculations with both positive and negative numbers.




Topic: Integers, Properties of numbers Content links: 105-108, 110-113
Grade 8 links: R4, 11-13 Grade ¢ links: None

m Adding and subtracting integers

Calculate the following, make use of number lines. Answers:

Intfroduction

g a negati ber is just like adding a positive number. The two negatives cancel
each other out. 2 + 3 =2 - (-3)

If you are adding a positive number, move your finger to the right as many places as the value
of that number. For example, if you are adding 3, move your finger three places to the right: 2
+3=5

If you are subfracting a negative number, move your finger to the right as many places as the
value of that number. For example, if you are subtracting -3, move your finger three places to
the right: 2-(-3) =5

Adding a negative number is just like subtracting a positive number: 2+ (-3)=2-3

If you are adding a negative number, move your finger to the left as many places as the value
of that number. For example, if you are adding (-3), move your finger three places to the left: ~10 -9 -8 -7 -4

f 4+ (-7)=-3

If you are subtracting a positive number, move your finger to the left as many places as the
value of that number. For example, if you are subtracting 3, move your finger three places to

the left: 2-3=-1




Topic: Intfegers, Properties of numbers Content links: 105-108, 110-113
Grade 8 links: R4, 11-13 Grade 9 links: None

m Adding and subtracting integers continued

Calculate the following:

Problem solving
Answers:

Make your own problem using integers.

S
|
N

wu

N W Ul

O

Reflection questions
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(-5
6-(-9
5-(-4
1-(-3
7-(-6
4- (-4
2- (-4
3-(-8
4-(-6

I
I
—
Il
N =
N

Explain in your own words what you had to do to get to the X Common errors
answer:
Answers: Here are possible answers.
a. [ used number lines to do the calculations. When the number is
positive I moved from the left (the zero) to the right and then from
the number where [ stopped back (from right to left).

b. Iused number lines to do the calculations. When the number is
positive I moved from the left (the zero) to the right and then from
the number where [ stopped back (from right to left).




° Topic: Integers, Properties of numbers Content links: R?, 105-109, 111-113
m I nfeger calculations Grade 8 links: R4, 11-13 Grade 9 links: None

Intfroduction

Calculate the following:

Answers:

a. 12+ (-31) b. -28 + (-42) c. 7+ (-34)
=12-31 =-28-42 =7-34

=-19 =-70 =-27
. 334 (-44) e. 5+ (-432) £ -15+ (-20)

=33-44 =5-432 = (-15) - 20
=-11 =-427 =-35

. -15+5 h. 19+ 14 i. 25+4

Describe: Give an example of each using symbols: =-10 =133 =29

Positive answer
Negative answer

. 4+7=11

Positive answer
Negative answer

Calculate the following:

Positive answer
Negative answer

Example: -14--20

Positive answer =_14+20

Negative answer

=6

Answers:

a. 7-(-31) b. 35-31
=7+31 =4
=38




H . Topic: Integers, Properties of numbers Content links: R?, 105-109, 111-113
m I nteger CCIlC Ulahons continued Grade 8 links: R4, 11-13 Grade 9 links: None

. 47 - (-46) e. (-41)-17 . 28-(-46)
=47 + 46 =-58 =28 + 46

— 93 — 74 a. Give three integers of which the sum is -9. Use two positive integers and one negative integer.

Problem solving

b. Give three integers of which the sum is —4. Use two negative integers and one positive integer.
. —47 = (-7) i -15-3
— _47 + 7 — —18 c. Give four integers of which the sumis-11. Use two negative integers and two positive integers.
=-40
Answers:
j. 5-31 a.3+4+(-16)=-9
=-26 b.-12+ (-4) +12=-4
c.-51+(-3)+40+3=-11
Solve the following:
Answers:
a. -2+44=42
. -3+36=33 14+2=16
. 42+23=65 . —2+(-10)=-12

b. -14 + (-18) = -32

e.

h

“46 4 (-26)=-72 k. 2+ (-43)=-41
n

q

-9+ (-21) =-30

14 +49 =63 Reflection questions
38 +27 =65

46+ (-16) =30

-4+ (-28) =-32

45+28=73 X Common errors
-44 +29=-15

-31+49=18

. -37+(-44)=-81 n. 37+(-31)=6

. 11+ (-30)=-19 . -18+24=6

. 30+ (-29)=1 t 12+ (-44) = -32

. -35+424=-11 w. 23+10=33
22+4=26 z. 41+19=60

X g o —rmo




Topic: Integers, Properties of numbers Content links: R?, 1, 105-110, 112-113
Grade 8 links: R4, 11-13 Grade 9 links: None

Commutative property and integers

Use the commutative property to change the following
expressions to equations.

Example: 8+ (-3)=(-3)+8=5
(-8)+3=3+(-8) =-5

Answers:

a. 4+ (-5) b. (-10)+7 c. 34 (-9)

44 (=5)=(=5)+4 |[-10)+7=7+ (-10)|| 3+ (-9) = (-9) + 3
=-1 =-3 =6

Introduction

d. 8+ (-11) e. (-4)+8

8+ (-11) = (-11) + 8|| (-4) + 8 =8 + (-4)
=-3 =4

£ 9+ (-2)

9+ (-2)=(-2)+9
=7

Show that the communicative property holds for the addition
of integers.

Example: a=-2and b=3
a+b=b+a
(-2) +3=3+(-2)
1=1




Topic: Integers, Properties of numbers Content links: R?, 1, 105-110, 112-113
Grade 8 links: R4, 11-13 Grade 9 links: None

[[n Commutative property and integers continved

a. a+b=b+aifa+4;b=—1 b.a+b=b+aifa=—2;b=7 i_y+z:z+yifz:—8;y:2 j_k+m:m+kifk:—13;m:2

a+b=b+a
44+ (-D=(-1)+4
3=3

c. a+b=b+aifa=2;b=7

a+b=b+a
247=7+2
9=9

e. x+y=y+xifx=-5y=9

x+y=y+x
-5+9=9+(-5)
4=4

g t+s=s+tift=—4,5s=10 h. a+b=>b+aif a=-10; b=7

t+5=5+t¢
—4410=10+ (—4)
6=6

at+b=b+a
—247=74+(-2)
5=5

ytz=z+y
24+(-8)=(-8)+2
—6=-6

k+m=m+k
—13+20=20+ (—13)
7=7

d x+y=y+xifx=-1y=13

x+y=y+x
—1+13=13+(-1)
12 =12

f. d+e=e+dife=-12;d=7

d+c=c+d
7+ (-12)=(-12)+7
-5=-5

a+b=b+a
-10+7=7+(-10)
—-3=-3

Problem solving

Use the commutative property to make your own equation and prove that it is satisfied using the
numbers -8 and 21.

Answers: an example answer
a+b=b+a ifa=-8
—8+21=21+(-8) b=21
13 =13

Reflection questions

X Common errors




Topic: Integers, Properties of numbers Content links: R, 2, 105-111, 113
Grade 8 links: R4, 11-13 Grade 9 links: None

[m Associative property and integers

Use the associative property to calculate the following.
Answers:
a. [(-6)+(A+2)]=[(-6+4)+2]

6+6=-2+2

0=0

. B+7+(5)]=[B+7) + (-5)]
3+2=10-5
5=5

- [6+ D+ ()] =[6+ 4+ (-2)]
10-2=6+2
8=8

E3D+H T +5)]=[(-3)+7) + 5]
-34+12=4+5
Example addition: 9=9
(2+3)+5=2+(3+5)
Because 5+5=2+8=10
Example multiplication: B+ (6+2)]=[(-4+6)+2]
(2x4) x3=2x (4x3) -44+8=2+2
8x3=2x12=24 4=4

B+ ((-7)+5)]=[B+ (7)) +5]
34(-2)=3-7)+5
3-2=-4+5

1=1




Topic: Integers, Properties of numbers Content links: R, 2, 105-111, 113
Grade 8 links: R4, 11-13 Grade 9 links: None

[m Associative property and integers continved

g [(9)+B+1D]=[(-9+3)+11] .at(+e)=(a+b)+c .at(+o)=(a+tb)+c
94+14=-6+11 If:a=-8 If:a=-2
5=5 b=1 b=11
c=2 c=12
- [(A2+13) + (-10)] = [12 + (12 + (-10)] 8+(1+2)=(-8+1)+2 2+ (11+12)=(-2+11)+12
25-10=12+3 84+3=-742 -2+23=9+12
15=15 5=-5 21=21

[(=3) + (9 + 11)] = [(-3) + 9 + 11]
-3+20=6+11 Problem solving

17 = 1 7 Use the associative property to make your own equation and prove that it is equal using the numbers
-5,17 and 12.

[(-12) + (13 + 10)] = [-12 + 13) + 10]
-124+23=1+10

Answer: a possible answer:
11=11 a+(b+c)=(@+b)+c
L o S5+ (17 +12) = (-5 + 17) + 12
Show that the associative property for addition holds for 5429=12+12
integers. 24 = 24
Answers:
a. (a+b)+c=a+((b+0 b. (a+b)+c=a+(b+c)
If:a=4 Iffa=2 Reflection questions
b=-5 b=9
c=3 c=-4
(4+(-5))+3=4+(-5+3) (2+9) + (-4) =2+ (9 + (-4))
-143=4+(-2) 11-4=2+4(9-4)
o 4t X Common errors
7=7




Topic: Infegers, Properties of numbers Content links: R?, 3, 105-112

Grade 8 links: R4, 11-13 Grade 9 links: None

Integers distributive property and integers

ﬁ Intfroduction

Use the distributive property to calculate the sums. Before you
d calculate highlight or underline the distributed number.

Answers:

a.

-4x(2+1)
-4Xx3=(-4x2)+(-4x1)
-12=-8+-4

-12 =-12

L AxX(-2+1)

4X—-1=(4x-2)+(4x1)
-4=-8+4
-4 =-4

L 4X(2+-1)

4Xx1=(4x2)+(4x—-1)4
4=8+-4
4=4

. (-3x2)+ (-3x4)

-6+ (-12) =-3(2 + 4)
~6-12 =-3(6)
-18 =-18

(8 X -4) + (8 X 2)
32+ 16 =8(-4+2)
~16 = 8(-2)
~16=-16

. -5X (3 +6)

-5X9=(-5x3)+ (-5x6)
-45=-15+-30
-45 = -45

. 5X(-3+6)

5x(3) = (5%X-3) + 5X6)
15=-15 + 30
15=15

5X(3+-6)
5Xx=3=(5x3)+(5x—-6)
-15 =15+ -30
-15=-15

. (F7x1D) + (-7x4)

-7+ (-28) =-7(1 +4)
-7-28="-7(5)
-35=-35




Topic: Integers, Properties of numbers Content links: R?, 3, 105-112
Grade 8 links: R4, 11-13 Grade 9 links: None

[m Integers: distributive property and integers continued

Substitute and calculate. Answers: e. mx(n+p)ifm=3,n=2p=-11

a.ax(b+c)ifa=2,b6=-3,¢=-5 m X (n+p)=(mxn)+(mxp)
ax(b+c)=(axb)+(axc) 3x(2+-11)=(Bx2)+ 3 x-11)
2% (-3+ (-5)) = (2 X -3) + (2 X -5) 3% -9 = 6+ (-33)
-4x4=-6+-10 =27 =-27

-16 =-16

f.imxn)+(mxp)ifm=7,n=8p=-9

.ax(b+c)ifa=-7,0=2,¢=3
ax(b+c)=(axb)+(axc)
TX(2+3)=(-7x2)+ (-7 X 3)
-7X5=-14+-21

-35=-35

-ax (b+C) ifa= ]' b=—8,C=2 Problem solving
a X (b + C) = ((1 X b) + (a X C) Make use of the distributive property to write your own equation for:
1X(-8+2)=(1%x(-8)+(1x2) a=-4,b=5andc=11

1X-6=-8+2
-6=-6

(mxn)+(mxp)=mx(n+p)
(7x8)+(7%x(-9)=7x%x(8+(-9))
56 + (-63) =7 x (-1)

-7=-7

.laxb)+ta+c)ifa=3,b=-10,c=5

ax(b+c)=(axb)+ (axc)
3x(-10+5)=(3x-10)+ (3 x5)
3x-5=-30+15

-15=-15




Topic: Numeric and geometric patterns Content links: R?, 65-71, 115-117
Grade 8 links: 27-28, 105, 107-108 Grade 9 links: 27-28, 65-69

m Number patterns: constant difference and ratio

Objecﬁves ([])escrlbe each pattern.

* Invesfigate and extend numeric and geometric patterns in physical R Sttt |
or diagrammatic form in sequences involving a constant difference T % 15 16 7 5 19 2 2 - o Py 28 » 0 a1 2

or rafio +7 {18, 25, 32} M
+3{12; 15; 18}
— -4{32;28; 24}

Dictionary
Number pattern: a list of numbers that follow a certain sequence or :

pattern, e.g. 3, 6, 9, 12, 15, ... (starts at 3 and adds 3 every time) BT
Geometric sequence: a number sequence made by multiplying or “- —4-
dividing by the same value each time, e.g.: 2, 4, 8, 16, 32, 64, 128, 256, +3{-11;-8; -5; -2}

.. (starts at 2 and each following term is 2 times the term before) o -2{0; +2; +4}

Constant Difference: an equal difference between terms in a — —7{1;,-6;-13}

sequence. Example: 3, 6, 9, 12, 15, ... (the constant difference is 3) c.

Constant Ratio: the value of the ratio between each pair of numbers in <l YYY oy Y
a sequence remains the same - constant, e.g. as in the geometrical 0 11 102 103 104 105 166 107 108 107 110
sequence: 2, 4, 8, 16, ... (the ratio 2:4 = 4:8 = 8:16 is constant) 41 {100;;0_;;?(:2_;;0_3]}

............ -4 {114; 110; 106}

Introduction
——— -1{108; 107; 106; 105; 104}
Describe the patterns using "adding" and "subtracting'.
LA A A A " R °

T T T T T T T T T T :l>77 -
S19 18 -17 16 -15 44 X5 2 1 o 79 8 7 6 5 4 3 2 - 0 <« —Y ‘ V‘ ——t Y —
\a —Y- —Y- 20 -19 -18 -17 -16 -15 -14 -13 -12 -11 -10 5 -4 3 2 -1 0

| } } } } }
t t t t t t t
114 115 116 117 118 119

Subfracting 2: -13,-15,-17,-19
Adding 4: 12, -8, -4, 0 = +2 {—20; —18; —16}
sublracting 5: 1, -4, -9, =14 s . 44 -6 {0; —6; —12}

Describe the pattern ' .,~" ‘ _1: {_13’ _14, _15’ —16, _17}

in your own words.




Topic: Numeric and geometric patterns Content links: R?, 65-71, 115-117
Grade 8 links: 27-28, 105, 107-108 Grade 9 links: 27-28, 65-69

m Number patterns: constant difference and ratio confinuea

: Example: -12,-48,-192, - 768 ~12x4=-48,-48x 4 =-192,-192x 4 = 768
- .Yy

< t t t t t t t t t t t t t t t t t t t t
|53 5455 56 57 5 5960 61 62 63 64 &5 66 67 & &9 70 71T 7273
— <7

Multiplying the previous number by 4

\J

) Answers:
+6 {53; 59; 65 . .
............ 1 {{73; 72; 71;}70} a. -7,-21,-63,-189 Multiplying the previous number by -3

—+6{53; 59; 65 v ;
¢ } b. -4, -44,-484, -5 324 Multiplying the previous number by 11

f.
T YT TN

< f f f f f f f f f
-0 9 -8 -7 -6 -5 -4 -3 -2 -

N A . 2,-8,32,-128 Multiplying the previous number by -4

. -11,-66,-396, -2 376 Multiplying the previous number by 6

+5{-10; —5; 0}
—4{10; 6; 2} . 9,72,576,4 608 Multiplying the previous number by 8
—+2{-3;,-1;1; 3}
. =5,-45,-405,-3 645 Multiplying the previous number by 9
Describe the pafttern.

Example: —] 2, —8, —4, O Brenda collects shells. Every day she picks up double the amount of the previous day. On day 1 she

o picks up 8 shells. On day 2 she collects 16. How many shells will she pick up on day 3 if the pattern
Addlng 4 continues2 Write down the rule.

Answers: Answers:
a. 16,11,6,1 b. 25,22,19,16 . -16,-8,0,8 Answer: 8; 16; 32 ...
Subtract 5 Subtract 3 Add 8 Rule: Double the previous term

d. -4,-1,2,5 e. -79,-69,-59,-49 . 58,50,42,34 Reflection quesﬁons
Add 3 Add 10 Subtract 8




Topic: Numeric and geometric patterns Content links: R?, 65-71, 114, 116-117
Grade 8 links: 27-28, 105, 107-108 Grade 9 links: 27-28, 65-69

[m Number patterns: neither constant difference nor a constant ratio

.. Describe the pattern and make a diagram to show the value
Objectives of each term.
e Investigate and extend numeric patterns in physical or diagrammatic Answers:
form in sequences involving a constant difference or ratio 415810
a. -4,1,5,8,

Dictionary 4 |+5 | 1
Number pattern: a list of numbers that follow a certain sequence or
pattern, e.g. 3, 6, 9, 12, 15, ... (starts at 3 and adds 3 every time)
Geometric sequence: a number sequence made by multiplying or
dividing by the same value each time, e.g.: 2, 4, 8, 16, 32, 64, 128, 256,
... (starts at 2 and each following term is 2 tfimes the term before)
Constant Difference: an equal difference between termsin a
sequence. Example: 3, 6, 9, 12, 15, ... (the constant difference is 3)
Constant Ratio: the value of the ratio between each pair of numbers in
a sequence remains the same - constant, e.g. as in the geometrical
sequence: 2, 4, 8, 16, ... (the ratio 2:4 = 4:8 = 8:16 is constant)

Neither a constant difference nor a constant ratio: there is no constant
difference or constant ratio in a sequence, e.g. 2, 3, 5,8, 11, ... (the
difference increases by 1 each time: +1, +2, +3, +4, ...)

Intfroduction
Take your time to describe
Describe the following: -1, -2, -4, -7,-11,-16, ... ] the pattern in words. '
What will the next three terms be, using the identified rule2
This pattern has neither a constant difference nor a constant ratio. It can be described in

your own words as “increasing the difference between consecutive terms by 1 each time" or
“subtracting 1 more than what was subtracted to get the previous term”. Using this rule, the next
three terms will be —22, 29, -37.




Topic: Numeric and geometric patterns Content links: R?, 65-71, 114, 116-117
Grade 8 links: 27-28, 105, 107-108 Grade 9 links: 27-28, 65-69

[[B Number patterns: neither constant difference nor a constant ratio cont...

What will the value of the tenth pattern be? . 468 (Add 13 to previous term; Rule = n X 13) [This is a constant
Answers: difference.]
a. 102 (The sequence grows by adding the difference between the
previous two terms plus 2.) [The rule is n? + 2.] . 609 (Add 21 to previous term; Rule = n x 21) [This is a constant
difference.]
110 (The sequence grows by adding the difference between the
previous two terms plus 2.) [ [The rule is n? + n or n(n + 1).] Bioblemfsolving

a. T?ib%bUilng br:]ck;/volldarOEnd the Pegmek‘ef b. Ravi draws 2 figures on the first page, 4 figures
. . of his house. On the first day he uses 75 bricks, on on the second page, 8 figures on the third
1023 (The sequence grows by addlng double the difference the second day he uses 125 and on the third day page, and 16 figures on the fourth page. If this

. . he uses 175. How many bricks will he need on the i b fi ill Ravi
between the previous two terms to the previous term). [The rule e @l it @l e 2 tiizm, e e

is: 2" — 1.
] . Lisaread 56 pages on Sunday, 66 pages on . Thandi cut 1 rose from the first plant, 3 roses
Monday, 76 pages on Tuesday, and 86 pages from the second plant, 7 roses from the third
. . . on Wednesday. If this pattern continued, how plant, and 13 roses from the fourth plant. If
55 (Square the position number and minus the previous term.) many pages would Lisa read on Thursday? it st @ainuze), ew sy e weuld
[The rule iS n(n+ 1) ] Thandi cut from the fifth plant?
2

919 (Cube the position number and minus the square of the Answers:

previous position number.) [The rule is n* - (n -1)*] a. Thabo will need 225 bricks on day four as he increases the number

. of bricks by 50 each day. Rule for this is n = (n X 50) + 25.
What will the value of the term be? Complete the table. Mark b. Ravi will draw 32 figures (each day he doubles the number of

the one or ones where the sequence is neither a constant figures). [A rule for this is n = 2]

difference nor a COHSTO”_T ratio. o . Lisa will read 96 pages on Thursday (each day she reads an extra
a. 500 (Add ?5 to the previous term; Rule = n x 25) [Thisisa 10 pages). [Rules for this are n = (n x 10) + 46 or 10n + 6.]
constant difference.] . Thandi will cut 21 roses from the fifth plant (she increases the

b. -416 (Add -4 to the previous term; Rule = n X -4) [This is a number she cuts in multiples of 2 starting at 1). [A rule for this is
constant difference.] n=n*-1+10.]

205 379 (Rule = n?®) [THIS IS NOT A CONSTANT DIFFERENCE
NOR CONSTANT RATIO.]




Topic: Numeric and geometric patterns Content links: R?, 65-71, 114-115, 117
Grade 8 links: 27-28, 105, 107-108 Grade 9 links: 27-28, 65-69

m Number sentences and words

To make it easier to write down rules for number sequences we often use these abbreviations:
Tn is the term (the value of the term)
n is the tferm number (the position of the term)

Objectives
e Describe and justify the general rules for observed relationships

between numbers in own words

Dictionary

Number Sentence: This is a mathematical sentence made up

of numbers and symbols instead of words. The term is used in
mathematics education as a way of asking students to write down a
simple equation using numbers and mathematical symbols, so, e.g. 7 +

5=12is a number sentence. I is not the same thing as a word problem.

Word problem: a mathematical problem expressed in words but which
needs to be translated into mathematical numbers and symbols to be
solved, e.g. Tasha had twenty more books than Ben, but six less than
Mandla, who had thirty-two. How many books did Ben have?

This word problem is then translated into a number sentence
[32-6-20=10].

Introduction

Look af the following sequences:
i. Calculate the 20™ term using a number sentence.
ii. Describe the rule in your own words.

Example: Number sentence: -6, -10,-14,-18
Rule in words: (-4 x the position of the term) — 2.

Example:

For the rule for the number sequence {3, 5,7, 9, ...} we would write:

Tn=2n+1

The value of the "5th term" would then be:
Ty=2n+1

T,=(2x5)+1=11

a. Number sentence:
8, 14, 20, 26

b. Number sentence:
0,-3,-6,-9

LT =6(n)+2
T=6(1)+2=8
T, =6(n)+2=6(20)+2=122

T =-3n+3 T=-3(1) +3
T=-3+3=0

T,=-3n+3

=(-3)(20) + 3-60 + 3 =-57

(6 % position of term) plus 2 (or
Add 6 to the value of the previous
term)

(3 X position of term) plus 3
(or Add - 3 to the value of the
previous term)

. Number sentence:
-4,-5,-6,-7

d. Number sentence:
-2,3,8,13

T =-1n-3
T =-1(1)-3=-1-3=-4
T, =-1(20)-3=-20-3=-23

T =5n-7

T =5(1)-7=-2
T, =5(20) -7 =100-7 =93

(-1 X position of term) minus
3 (or Add - 1 to the value of the
previous term)

(5 X position of term) minus 7
(or Add 5 to the value of the
previous term)




Topic: Numeric and geometric patterns Content links: R?, 65-71, 114-115, 117
Grade 8 links: 27-28, 105, 107-108 Grade 9 links: 27-28, 65-69

m Number sentences and words confinued

. Number sentence: f. Number sentence: i. Number sentence: j- Number sentence:

-2,-6,-10,-14

-1, 6,13, 21

LT =—4n+2
T =-4(1) +2=-2
T, =-4(20) +2=-80+2=-78

T =7n-8

T =7(1)-8=-1
T, =7(20) -8 =140 -8 = 132

7,531

2,4,6,8

ii.| (-4 X position of term) plus 3

(or Add - 4 to the value of the
previous term)

(7 % position of term) minus 8
(or Add 7 to the value of the
previous term)

T =-2n+9
T =-2(1)+9=7
T, =-40+9=-31

T =2n
T =2(1)=2
T, =2(20) =40

(-2 X position of term) plus 9 (or
Add - 2 to the value of the previous

. Number sentence:
13, 21, 29, 37

h. Number sentence:
0,1,2,3

L T =8n+5

T =8(1)+5=13
T,=8(20) + 5= 160 + 5 = 165

T =n-1

T =1-1=0
T,=20-1=19

ii.| (8 X position of term) plus 3 (or
Add 8 to the value of the previous
term)

(1 x position of term) minus 1
(or Add 1 to the value of the
previous term)

term)

2 X position of term (Add 2 to
the value of the previous term)

Problem solving

Tshepo earns R25 per week for washing his father's motor car. If he saves R5,50 the first week, R7,50
the second week and R?,50 the third week, how much will he save in the fourth week if the pattern

continues?

Calculate the total amount he saves over 4 weeks. Write a rule for the number sequence.

Answer:

Week 4 = R11,50 (Rule is add R2 each week)
Four weeks total = 5,50 + 7,50 + 9,50 + 11,50 = R34

Reflection questions

X Common errors




Topic: Numeric and geometric patterns Content links: R?, 65-71, 115-116
Grade 8 links: 27-28, 105, 107-108 Grade 9 links: 27-28, 65-69

117 Number sequences: describe a pattern

Describe the sequence in different ways using the femplate

Objectives provided.
e Describe and justify the general rules for observed relationships a. -1,2,538

between numbers in own words i -
* Investigate and extend numeric and geometric patterns looking for —1

relationships between numbers, including patterns in tables Position in the sequence ! 2 3

Term

-1 2 /;5 8

. e [ \
Dictionary 3(1) —\ﬂ |—3f2) ~ 4] [3/(3) —4 3@ }h
Number pattern: a list of numbers that follow a certain sequence or i Where nis the position of The term
pattern, e.g. 3, 6, 9, 12, 15, ... (starts at 3 and adds 3 every time) ) First ferm: 3(1) ?4 1 ’
Arithmetic sequence: an arithmetic progression or arithmetic sequence Second ’rérm‘ 3 (2)_ 4=2
where the sequence of numbers is such that the difference between Third term- 3('3) s 5_
the consecutive terms is constant, e.g in the sequence 1,3, 5,7, 9, ... Fourth ’rerr'n' 3(4) - ;_ 8
the common difference is 2 : N
Geometric sequence: a number sequence made by multiplying or b. 3,579
dividing by the same value each time, e.g.: 2, 4, 8, 16, 32, 64, 128, 256, L - | |
... the difference between terms is not constant (starts at 2 and each 3 S /
following term is 2 times the term before) . Position in the sequence 1 2 3

nhterm: 3n -4

Infroduction ferm 3 , 5 A 9
0+ 1) b )0 )@+ 1)
ii. Where n is the position of the tferm.

First term: 2(1) + 1 =3

What is the difference between an arithmetic number Second Term: 2(2) +1=5
sequence and a geometric number sequence? Give one Th|rd Term: 2(3) + 1=7

example of each.
Fourth term: 2(4)+1=9

nhterm: 2n + 1




c. -11,-19,-27,-35

| |
I I
-11 -19
Position in the sequence 2

Term -19

-8(1) - 3h -8(2) - 3|[-8(3) - 3[-8(4) - 3

ii. Where nis the position of the term.

First term: -8(1) -3 =5
Second term: -8(2) -3 =5
Third term: -8(3) -3 =5
Fourth term: -8(4) -3 =5

n'hterm: -8n -3

. 16,22,28,34

1

6 22

Position in the sequence

6(1) + 1ob 6(2) + 10'6(3) +10]6(4) +1

Term

iii. Where nis the position of the term.

First term: 6(1) + 10 = 16
Second term: 6(2) + 10 = 22
Third term: 6(3) + 10 = 28
Fourth term: 6(4) + 10 = 34

nhterm: 6n - 10

Topic: Numeric and geometric patterns Content links: R?, 65-71, 115-116
Grade 8 links: 27-28, 105, 107-108 Grade 9 links: 27-28, 65-69

117 Number sequences: describe a pattern continved

e. —4,-9,-14,-19

<!
<

4 9

Position in the sequence 2

Term

A

-4 -9 -19
-5(1) + 1b -5(2) + 1|—5(3) +1 |—5(4) +1

Where n is the position of the term.
First tferm: -5(1) + 1 = -4

Second tferm: -5(1) + 1 =-9

Third ferm: -5(1) + 1 =-14

Fourth term: -5(1) + 1 =-19

n'hterm: -5n + 1

Problem solving

Write the rule for the number sequence: -3, -5, -7, -9

Answer: Subtracting 2 from the previous term or rule -2n -1

Reflection questions

X Common errors




Topic: Input and output values Content links: R?, 48-51, 72, 119
m In p U'|' a nd (o) Ui'p U'l' va | vues Grade 8 links: R7, 28, 106, 109 Grade 9 links: R8, 29-36, 70-80

Objectives

* Determine, interpret and justify equivalence of different descriptions Calculate:
of the same relationship or rule presented in flow diagrams, by e
formulae, number sentences and verbally o t=—bx5+6=-36
Determine input values, output values or rules for patterns and = o t=-5x5+6=-3]
relationships using flow diagrams and formulae *t=-3x5+6=-2I

Dictionary

Input values: A number that is inputted into the flow diagram that Revision: complete the flow diagrams.
determines the output value. Example: 15+ 5 = 20. 15is the input
value.

Output values: A number value that is the result of the flow diagram'’s
input and process. For Example see diagram on the right. 17 16

12 -72 28
9 -54

p t p
a. [ -6 b. [23

Infroduction

Look and discuss.
b=-ax9. Look at the flow diagram.
Which numbers can replace a?

eb=-1x9=-9
e b=-9x9=-8]
eb=-11x9=-99
o b=-025x9=-225
e b=-8x9=-72




m Input and output values confinued

Use the given rule to calculate the value of b.

Answers:

b

b=-axé

-48

/

N
\

-12

b=ax15

N
/

)
\

b=-axb
b=-6x6=-36
b=-15x6=-90
b=-8x6=-48
b=-2x6=-12
b=-17x6=-102

b=ax15
b=2x15=30
b=8x15=120
b=12x15=180
b=20x15=300
b=29x15=435

Topic: Input and output values Content links: R?, 48-51, 72, 119
Grade 8 links: R7, 28, 106, 109 Grade ¢ links: R8, 29-36, 70-80

y=-x+9
y=-7+9=2
y=-8+9=1
y=-6+9=3
y=-2+9=11
y=-16+9=25

s=r+11
s=4+11=15
s=7+11=18
s=9+11=20
s=20+11=23]1
s=5+11=16




. Topic: Input and output values Content links: R, 48-51, 72, 119
m Inpr and OUprf values continued  crade 8links: 7. 28 106, 109 Grade 9 finks: RS, 29.36, 70.60

Use the given rule to calculate the variable. Answers: Prepare one flow diagram to c

b a g present to the class. 30
a. [ 39 \ 127 b. [17 Answer: An example. \ / ‘0
/‘ \ /‘ N

13 a=bx3+10>| 49 8 g=hx2+5 120
25 85 14 150

10 40 29

y X n Problem solving

4 12 . 5 « Draw your own flow diagram where a =-c - 9.

2 8 10
24 12

10
a b c
18

B A\ R P\

2 2
3 =12 3
4 4

« Draw your own flow diagram where a =c x 3 -7

Answer: Learner's own answer. Here are two examples.

-50

-12

-13

-22




° Topic: Input and output values Content links: R9, 48-51, 72, 118
m More input and output values Grade 8 links: R7, 28, 106, 109 Grade 9 links: R8, 29-36, 70-80

Objectives Solve m and n using the given rule.

e Determine, interpret and justify equivalence of different descriptions
of the same relationship or rule presented by formulae, number
sentences, in tables and verbally 4 10

a. y=3x-1

Dictionary

Input values: A number that is inputted info the flow diagram that
determines the oufput value. Example: 15+ 5 = 20. 15is the input
value.

Output values: A number value that is the result of the flow diagram’s
input and process. For Example see diagram on the right.

Infroduction
° Why does n = 45 '
and m = 27?7

x |1]2|3|4 12

y 5 7 9 11 m To find m and n, you have to substitute the
corresponding values for x or y into the
rule and solve the equation by inspection.

The rule y = 2x + 3 describes the 27 l
relationship between the given
x and y values in the table. 7 Butin fables such as this one, more than one rule

might be possible to describe the relationship Now try and
-_— between x and y values. find another

rule.

Multiple rules are acceptable if they match the given
input values with the corresponding output values




° Topic: Input and output values Content links: R?, 48-51, 72, 118
m More InpU'l' and OUprf VAIUES cont... cradesiinks: k7, 28, 106, 109 Grade 9 links: RS, 29-36, 7080

Rule: -6n + 5
m =-55
n

n=11
168

Rule: -2n -10

m=-92
What is the value of m and n? n=30
. 2 3 4 Rule: -3n + 1

25| =8 |11 m=74

Problem solving
n=32

a. What is the tenth term2 4x-5, 5x-5, 6 x-5
b.Ify=5x-8andx=2, 3, 4, ..., draw a table to show it.

Rule: 5n -8
m=74
n=7

Answer:
a. 13x-5

Rule: -2n -7
m=-67
n=10

Rule: n + 3
m =49
n=10

Reflection questions

X Common errors




° ° Topic: Algebraic expressions Content links: 74-76, 121-122
AI g e bra IC eXpreSSIO ns Grade 8 links: R8, 29-36, 39-43 Grade 9 links: R8, 29-36, 70-80, 86-87

Describe the following: Answer:

a. 8+2=-6
-8 + 2 is an expression that is equal to the value on the right-hand
side, -6.
-8 + 2 = -6 is an equation. The left-hand side of an equation equals
the right hand side.

Objectives

* |dentify variables and constants in given formulae or equations

* Recognize and interpret rules or relationships represented in
symbolic form

Dictionary
Algebraic Expressions: An expression that contains variables in forms of . —15+9=-6
algebra. Example: 2a + 8 -15 + 9 is an expression that is equal to the value on the right-hand
side, -6.
Infroduction -15 4+ 9 = -2 is an equation. The left-hand side of an equation
Compare the two examples. equals the right hand side.
5+4 5+4=-1
-5+ 4 is an algebraic expression : . . - oI 9 =2
posei e | -11 + 9 is an expression that is equal to the value on the right-hand
the equal sign? side? Side, -2.
-11 + 9 = -2 is an equation. The left-hand side of an equation
equals the right hand side.

-5+ 4=-1is an algebraic equation

Say if it is an expression or an equation. Answers:

a. -4+8 b. 9+7=-2 c. -5+10 . —5+3=-2

-5 + 3 is an expression that is equal to the value on the right-hand
side, -2.
-5+ 3 =-2is an equation. The left-hand side of an equation equals

Expression Equation Expression

Equation Expression Expression




Topic: Algebraic expressions Content links: 74-76, 121-122

m Al ge braic expreSSiO NS cont... Grade 8 links: R8, 29-36, 39-43 Grade 9 links: R8, 29-36, 70-80, 86-87

. -8+1=-7 Say if it is an expression or an equation.
-8 + 1 is an expression that is equal to the value on the right-hand Answers:
side, -7. a. 9+a=-2 b. -3+a=-1I c. -5+a=-3
-8 + 1 = -7 is an equation. The left-hand side of an equation equals
the right hand side.

Equation Equation Equation

—4+3=-1 d. -18+a e. -12+a=-3 f.7+a
-4 + 3 is an expression that is equal to the value on the right-hand ]
side, -1. Expression Equation Expression

-4 + 3 = -1is an equation. The left-hand side of an equation equals

the right hand side.

Create 10 examples of algebraic expressions with a variable and a constant. From these create

Make use of the variable “a" and intfegers to create 10 algebraic equations and solve them.

expressions of your own.

Answers: Examples of possible answers Answers: Examples of possible answers

-12+a a+ (-12) a+4 Expression Equation Solution

a-8 -15+a a+20 a+7 a+7=25 a=25-7=18

a+ (-5) a-2 a+13 a-2 a-2=18 a=18+2=20
a-17 a-17=20 a=20+17=37

Make use of the variable “a" and integers to create 10 a+(-3) a+(-3)=8 a=8+3=11

equations of your own. a-15 a-15=17 a=17+15=32

Answers: Examples of possible answers a-9 a-9=22 a=22+9=31

a+2=12 a-7=15 a+10=20 a+15 a+15=30 a=30-15=15

a-5=-15 a+3=8 a+7=-10 a-4 a-4=7 a=7+4=11

a+18=-15 a+7=-8 a+2=-18 a+18 a+18=35 a=35-18=17

a-3=-9 a-20 a-20=25 a=25+20=45




Topic: Algebraic expressions Content links: 74-76, 120, 122

m The rule as an exprQSSion Grade 8 links: R8, 29-36, 39-43 Grade 9 links: R8, 29-36, 70-80, 86-87

. . Describe the following in words.
Objectives Answers:
o ldleminy ycmoble; SInie) SORETCIANS 17 given fgrmuloe or equq’rlons a. 9,6,3,0,-3; b. 4;10; 16; 22; 28; c. 7;14;21; 28; 35;
* Recognize and interpreft rules or relationships represented in

symbolic form Subtracting 3 Adding 6 to the Adding 7 to the

from previous . )
term previous term previous term

Dictionary
Algebraic Expressions: An expression that contains variables in forms of L 12:24: 36: 48: 60: e. 8:16; 24: 32: L b:16:26: 36; 46
glgebiaiErcinples2aiis Adding 12 to Adding 10 to

the previous the previous
term term

Adding 8 to the
previous term

Introduction

_ Describe the following sequence using an expression.

Answers:

a. 6;8;10;12; 14 b. 5 11;17;23; 29 Cc. 4;,13;22;31; 40

Position in sequence 1

Term -1

Write the rule as an expression. ‘ 2nt4 ‘ 6n-1 ‘ on -5 ‘
First term: 2(1)+1=-=2+1=-1

Se'cond Tetrm: —2(2)+1=-4+1=-3 Note: These expressions all
Third term: 2@3)+1=-6+1=-5 have the same meaning:

Fewrin iSmme =AY & | =P | =7 P d. 8, 16;24;32;: 40 e. 15;25;35;45:55 f. 4:7,10;13;16

Fifth term: —2(5)+1=-10+1=-9
n" term: —2(n)+1= 2xn+1
—2n+1

2(n)+1

10n + 5 3(n)+1

8(n)




Topic: Algebraic expressions Content links: 74-76, 120, 122

m The rule as an eXpreSSion cont... Grade 8 links: R8, 29-36, 39-43 Grade 9 links: R8, 29-36, 70-80, 86-87

Show what the rule means by completing the table. P p——
Answers: Write a rule for the following:
Example: For the following number sequence the rule ~2n — 1 means: On the first day | spend R15, on the second day | spend R30, on the third day | spend R45. How much
money do | spend on the tenth if this pattern continues?

_]3 _25 _37 Answer: Rule is 15n. Answer is R150.

I save R15 in January, R30 in February R45 in March. How much money will | save in September if the
pattern continues?

(- 3is the first term, — 5 is the second term, — 7 is the third term, etc.)
Answer: Rule is 15n. Answer is R135

'I 3 '| 6 Thabo sells one chocolate on Monday, three chocolates on Tuesday and five on Wednesday. How many
chocolates will he sell on Friday if the pattern continues2

Answer: Rule is 2n - 1. Answer is 9 chocolates.

A farmer plants 2 rows of maize on the first day, 6 rows on the second day and 11 rows on the third day.
How many rows must will he plant on the 12th day if the pattern continues.

Answer: Rule is (value of the previous term) + (the difference
between the previous two terms + 1). A more complex rule is
n*+ (5n-2)) + 2. Answer is 101 rows.

Bongi spends twenty minutes on the computer on day one, thirty minutes on day two and forty minutes
on day three. How much time will she spend on the computer on day nine if the pattern continues?

Answer: Rule is 10n + 10. Answer is 10(9) + 10 = 100 = 1 hour
40 minutes.

Reflection questions

13n+ 11




Topic: Algebraic expressions Content links: 74-76, 120, 122
Grade 8 links: R8, 29-36, 39-43 Grade 9 links: R8, 29-36, 70-80, 86-87

[m Sequences and algebraic expressions

X . Describe the following in words.
Objectives Answers:

e |dentify yorloblgs and constants in given fqrmuloe or equq’rlons Q. —3:—12: —21: —30; -39 b. —6: —13: =20: —27: —34

* Recognize and interpret rules or relationships represented in
symbolic form Subtracting 9 from the Subtracting 7 from the

previous term. previous term.

Dictionary . =3,-5,-7,-9:-11 d. 6;-4;-14; -24; -34
Number Sequence: A list of numbers that follow a certain sequence or
pattern. Example: 3, 6, 9, 12, 15, ... starts at 3 and adds 3 every time Subtracting 2 from the Subtracting 10 from the
Algebraic expression: a group of numbers made up of constants and previous term. previous term.

variables, linked by operators, e.g. 2a + 8
. —7:-8;-9;-10; =11 f. =8;-12; -16; -20; -24

Infroduction Subtracting 1 from the Subtracting 4 from the

59, 13,17, 21 | RS | previous term. previous term.
Describe the rule of this number sequence in words.

What does the rule —4n + 1 mean for the number sequence -3, -7, -11, =15, =19, ... =] 4; -] 7; _20; _23; 26 h. =1 9; 21 : _23; _25; 27

Write the rule as an expression.
First term: -4(1)+1=-3

Second term: —4(2) +1=-7 Some texts use various abbreviations for sequences Subtracting 3 from the Subtracting 2 from the
Third ferm: ~ -4(3) + 1 =-11 and terms . .
Fourth term:  —4(4) +1=-15 - previous term. previous term.
Fifth ferm:  —4(5)+1=-19  n = the position of the term (1st, 2nd, etc.)

e A a = the sequence i 9;-2;-13; -24; =35 i —1:-6:-11; -16; =21
So a,, refers to term n in the sequence a
Some people use these abbreviations: Subtracting 11 from the Subtracting 5 from the
T = the sequence previous term. previous term.
T, = the term n in the sequence T
T, ,=the previous term to term n

T, ., = the term after term n




Topic: Algebraic expressions Content links: 74-76, 120, 122
Grade 8 links: R8, 29-36, 39-43 Grade 9 links: R8, 29-36, 70-80, 86-87

[m Sequences and algebraic expressions continued

Describe the following sequence using an expression. Answers:
Answer: 3;-3;-9; -15; -21
e Add —6 to the value of the previous term
a. 24,6810 ... b. 357911, .. —6 X the position of the term + 9 = —6n + 9
‘ 2n ‘ 2n+1 ‘ Value of first term + (-6(n - 1))

c. —8;-20; -32; -44; -56 d. =13;-17;-21; -25; =29 5:4:3;2; 1
‘ -12n+4 ‘ ‘ 4n-9 ‘ e Add-1 to ‘Fhe value of the previous term
e —1 X positionoftheterm+6 =—-n+6

e. —16;-22; -28; -34; 40 f. 9;-2;-13; -24;-35 e Value of first term + (-1(n - 1))
-6n-10

~11n + 20 —14; —22; —30; —38; —46

N . . . . . . e Add —8 to the value of the previous term
9. 4 -4 -12,-20, 28 h. -3/ -12;-21;-30; -39 e —8 X position of theterm — 6 = —-8n-6

‘ -8n+ 12 ‘ -9n+6 e Value of first term + (-8(n - 1))

i. =8;-18;-28; -38; -48 jo 6:-1,-8,-15;,-22 19: 7: —5: —17: —29

‘ -10n +2 ‘ —7n + 13 e Add —12 to the value of the previous term
e —12 X position of the term + 31 = —12n + 31
e Value of first term + (-12(n - 1))

Problem solving
Write three different rules for each of these: -2 3; -3 0; -3 7; _44; _5 1
& 339,115 21 € 14222, -30; 38, 46 S 23,30, -37; -44; =51 e Add —7 to the value of the previous term
e —7 X position of the term — 16 = —-7n-16
o 542 & 19751729 e Value of first term + (-7(n - 1))




[m The algebraic equation

Objectives

e Solve and complete number sentences by inspection and trial and

improvement

e Analyse and interpret number sentences to describe problem

situation

Dictionary

Algebraic expression: a group of numbers made up of constants and

variables, linked by operators, e.g. x— 6 + 8
Algebraic equation: a statement that two expressions (one of which
may be a constant) have the same value, e.g.x-6+8=4

Introduction

variable constants
| =
x +—23 = —45

operation equal sign

Solving equations

Because an equation
represents a balanced
scale, it can also be
manipulated like one.
Initial equationisx -2 =-5
Add 2 to both sides
x—2+2=-5+2

Answer x = -3

S

Topic: Algebraic equations Content links: 77-79, 124-125
Grade 8 links: R8, 29-44 Grade 9 links: 37-38, 72-74, 81-85

olve for x.

Example: x-5=-9

Xx-5+5=-9+5

x=-4

Answers:

a.

x-12=-30
x-12+12=-30+12
x=-18

. x-17=-38

x-17+17=-38+17
x=-21

. x-25=-30
x-25+25=-30+ 25
x=-5

. x-6=-12
x-6+6=-12+6
x=-6

x-10=-20
x-10+10=-20+10
x=-10

. x-8=-14

x-8+8=-14+8
x=-7

. x-20=-55

x-20+4+20=-55+20
x=-30

x-18=-26
x-18+18=—-26 +18
x=-8

. x-34=-41

x-34+34=-41+34
x=-7

x-25=-33
x-25+25=-33+25
x=-8




Topic: Algebraic equations Content links: 77-79, 124-125
Grade 8 links: R8, 29-44 Grade 9 links: 37-38, 72-74, 81-85

[m The algebraic equation continued

x+5=0 Solve for x.

Example: Answer:

b. x-7=-12

x+5-5=-2-5 a. x-3=-15

x=-7

Answer:
a. x+7=-5

x+7—-7=-5-7
x=-12

. x+15=-12

x+15—-15=-12-15
x=-27

. x+23=-20

x+23—-23=-20-23
x=—43

. x+10=-2

x+10—-10=-2-10
x=-12

x+5=-10
x+5—-5=-10-5
x=-—15

. x+17=-15

x+17—-17=-15-17
x=-32

x+28=-13
x+28—-28=-13-128
x=—-41

. x+33=-20

x+33—33=-20-33
x =-53

x-3+3=-15+3
x=-12

. x-2=-5
x-24+2=-5+42
x=-3

. x-12=-20
x-12+12=-20+12
x=-8

. x-23=-34
x-23+23=-34+23
x=-11

x-30=-40
x-30+30=-40+ 30
x=-10

Problem solving

Write an equation for the following and solve it:

Five times a certain number minus four equals ninety—five.

x-7+7=-12+7
x=-5

. x-5=-15

x-54+5=-15+5
x=-10

x-10=-25
x-10+10=-25+10
x =-15

. x-2=-7

X-2+4+2=-7+2
x=-5

5x—4=95

5x—4+4=95+4

5x=99

x=99 x=19i
T 5




m] More on the algebraic equation

Objectives

e Solve and complete number sentences by inspection and trial and
improvement

e Write a number sentence to describe a given situation

Dictionary

Algebraic expression: a group of numbers made up of constants and
variables, linked by operators, e.g.x - 6 + 8

Algebraic equation: a statement that two expressions (one of which
may be a constant) have the same value, e.g. x-6+8=4

Intfroduction

—2x =30

—2x means negative
2 multiplied by x
What does 2x mean? ™~
What is the inverse operation of multiplication? division '

We need to divide —2x by -2 to solve for x.

2 _ 30
25 2

x=-15

Remember you need fo balance the scale. l

sign, you must do on the other side as well.

What you do on the one side of the equal (

Topic: Algebraic equations Content links: 78-79, 123, 125
Grade 8 links: R8, 29-44 Grade 9 links: 37-38, 72-74, 81-85

Solve for x.
Answers:

a. -5x=60
5x _ _60
-5 -5
x=-12

d. -7x=21
7x _ 21

-7 -7
x=-3

5
x=-2

Solve for x.
Answers:
a. -2x-5=15
-2x-5+5=15+5
=2x _ 20
-2 -2
x=-10

b. -2x=24
—2x _ 24
)

=-12

e. -15x =60
-15x _ 60
-15 =~ -15
x=-4

h. -12x=36
-12x _ 36
-12  -12
x=-3

b. -9x-4=32

C.

f.

-12x =48
—12x_ 48
-12 = -12
x=—4

-9x =54
-9x _ 54

-9 -9
xX=-6

9x-4+4=32+4
—9x _ 36

-9 -2

x =-4




124 More on the algebraic equation cont..

C.

-3x-3=18
-3x-34+3=18+3
=3x _ 21

-3 -3

x=-7

. -8x-4=12

g.

Bx-4+4=12+4
-8x _ _16

-8 -8
x=-2

-12x-5=755
-12x-5+5=55+5
-12x _ _60

-12 = -12

x=-5

-2x-2=18
2x-24+2=18+2
—2x _ 20
)
x=-10

d. -3x-2=22

3x-2+4+2=22+2
=3x _ 21
-3 -3
x=—-8

-20x-5=95
-20x-5+5=95+5
-=20x _ 100

-20  -20

x=-5

. =7x-3=125

-7x-3+3=25+3
-7x _ 28

-7 -7
x=-4

Problem solving

Write an equation and solve it.

a. Negative two times y equals negative twelve.

b. Negative three times a equals negative ninety-nine.
c. Negative five times b equals negative sixty.

d. Negative four times d equals forty—four.

e. Negative three times x equals thirty.

f. Negative two times y equals sixty—four.

g. Negative nine times m equals one hundred and eight.
h. Negative six times a equals sixty—six.

i. Negative five times b equalls fifteen.

j. Negative eight times ¢ equails forty.

. -3a=-99 C. -5b=-60

=3a _ =99 =5b _ -60

a -5 -5
a=33 b=12

—2y = 64

-2y _ _64

-2 -2
y=-32

Topic: Algebraic equations Content links: 78-79, 123, 125
Grade 8 links: R8, 29-44 Grade 9 links: 37-38, 72-74, 81-85

Answers:
a. -2y=-12
=2y _ 12
-2 -2
y=6

—4d _ 44
-4 -4
=-11

. -9m =108
108




Topic: Algebraic equations Content links: 78-79, 123-124

m More algebraic equaﬁons Grade 8 links: RS, 29-44 Grade 9 links: 37-38, 72-74, 81-85

. . Substitute.
Objectives Answers:

e Determine the numerical value of an expression by substitution a y= X +3%x=3 Test: y=b+3b=4 Test

y=03)*+3 y=x>+3 y=(4)*+3 y=b*+3
Dictionary =9+3 =(3)2+3 =16+3 =(4)*+3
Algebraic expression: a group of numbers made up of constants and =12 12=12 =19 19=19
variables, linked by operators, e.g. x— 6 + 8
Algebraic equation: a stfatement that two expressions (one of which
may be a constant) have the same value, e.g.x-6+8=4

. y=b2+2;x=4 Test . y=q*+9;q=5 Test
y=(4)*+2 y=Db*+2 y=(5)?%+9 y=q*+9
=16+2 =4242 =2549 =(5)*+9
=18 18=18 =34 34 =34

Intfroduction

. y=ct+1,c=7 Test . y=p*+6;p=2 Test:
If y—y 2 +1; calculate y when x = -3 Test y=*+1 y=c+1 y=(@2)+6 y=p'+6

=49+1 =(7)2+1 =4+6 =(2)2+6

= [_R)2 = 2
y=(-3)2+1 y=xitl —50 50 = 50 =10 10 =10

y=9+1 10=(=3)+1
y=10 10=9+1 . y=d?+7;d=9 Test: . y=x*+5x=3 Test
10=10 y=09)2+7 y=d’+7 y=@)+5 y=x'+5
=81+7 =(9)?*+ 7 =945 =(3)2+5
=88 88 =88 =14 14 =14

y=f>+8;f=10 Test: . y=x*+4;,x=12 Test:
y=(10)>+8 y=f?+38 y=(12)*+4 y=x*+4
=100+ 8 =(102+8  =144+4 =(12)* + 4
=108 108 =108 =148 148 = 148

~ (-3)? is not the same as —32




Topic: Algebraic equations Content links: 78-79, 123-124

m More algebraic equﬁOI’IS continued Grade 8 links: RS, 29-44 Grade 9 links: 37-38, 72-74, 81-85

Substitute and calculate.
Answers:  Example: If y=x2+2 ; calculate y when x = -4
— 2
y = (—4)2’:3
y=16+-=2
y =153

b. y=x2+£;x=15
x

10
=(15)2+ —
y=(15) 1=

2
=225+ =
+3

2
= 225?

L y=x*+ %;x=—10

5
—_ 2
y=(-10)*+ =
1

=100- =
2

—g9L
2




Topic: Algebraic equations Content links: 78-79, 123-124

m More algebraic eq UdﬁOI’IS continued Grade 8 links: RS, 29-44 Grade 9 links: 37-38, 72-74, 81-85

Problem solving

a. What is the difference between the value of y in y = 22 + 2, if you first replace y with 3 and then with -32
b. y is equal to x squared plus four divided by x. If x is equal to eight. Substitute and calculate.

c. yis equal to p squared plus two divided by p. If p is equal to four. Substitute and calculate.

d. yis equal to b squared plus five divided by b. If b is equal to 10. Substitute and calculate.

e. yis equal to m squared plus three divided by m. If m is equal to four. Substitute and calculate.

f. y is equal to n squared plus nine divided by n. If n is equal to three. Substitute and calculate.

Answers:
a. y=x*4+2=3*+2=9+2=11

ymx 2=(39) y2=9+2=11 Reflection questions

4
b. y=x2+;;x=8
4 1 1 Common errors
y=8+g=64+5= 647

¢ y=p'+Z;p=4
p

a2 1_ 41
y=4+ =16+ =16

dy=5b6"+ %;b=10

5 1 1
— 2 j— —_—— —_—
y=10"+2 = 100 + 5 = 1003




[m Data collection

Objectives

* Design and use simple questionnaires to answer questions with:
—yes/no type responses
— multiple choice responses
Pose questions relating to social, economic, and environmental
issues in own environment
Select appropriate sources for the collection of data

Dictionary

Research: any gathering of data, information, and facts for the
advancement of knowledge

Data: factual information (as measurement or statistics) used as a basis
of reasoning, discussion, or calculation

Questionnaire: a research instrument consisting of questions and other
prompts for the purpose of gathering information from respondents
Hypothesis: This is an assumption or statement that might be true, which
can then be tested. Example: the hypothesis that on average the boys
in the class are taller than the girls can be tested.

Intfroduction

Explain that the first stages of the data cycle are to develop
the questions and decide how you are going fo collect the
data which answers these questions.

Topic: Collect, organize and summarise data Content links: R16, 127-128
Grade 8 links: R16, 92 Grade 9 links: R16, 123

Example:
Before collecting any research data you need to know what question or questions you are asking.

A good way of starting is to come up with a hypothesis. A hypothesis is a specific statement or
prediction. The research will determine whether it is frue or false.

Here are some examples of a hypothesis:

* Everybody in Grade 7 owns a cell phone.
* All Grade 7s understand square roofs.

¢ Al Grade 7s like junk food.

Where would you look fo find data to give you answers to
questions a. to j. af the top of page 1372
Answer: Learner's own answers

Is it always possible to collect data directly from the source?
Answer: No, it depends on the source you need to collect from.

In order to collect the data for Question 1, would you do
primary or secondary research or both?2

Answer: You would use both methods for the research, for example,
primary research for question b. (such as a survey in the class),
secondary research for question a. (using the internet or an
encyclopedia)




[m Data collection continved

Let’s say you want to know the favourite colours of people at
your school, but don't have the time to ask everyone, how will

you go about finding the information?

Answer: You give out a questionnaire related to the information. You
may also use a representative sample to reduce the number of people
asked for information.

So how can we make sure that the result is not biased?
Answer: You need to ask different (groups of) people, not related to
each other.

How would you design a questionnaire?
Answer: learner's own answer

Problem solving

How much water do learners in the school drink?
. Write a hypothesis.

. How will you find the data to prove or disprove the hypothesis2 Will this be primary or secondary
data?

. Find any secondary research data on this topic.

. Who should you ask?2

. What will the data tell you? (What questions will you ask about the data?)
Do you think the data can help you to answer the research question2

. Think of some appropriate questions. Write them down.

. Design a simple questionnaire that allows for both Yes/No type responses and multiple-choice
responses.

Topic: Collect, organize and summarise data Content links: R16, 127-128
Grade 8 links: R16, 92 Grade 9 links: R16, 123

Learners' own answers. Some possible answers are:

a. Learners in the school drink about a litre a day.

b. Using a simple questionnaire to gather primary data.

c. Check if there is any research on this on the internet. Ask at the
tuck shop about the number of bottles of water sold a day.
How much water is drunk by the learners.
Yes.
Name? Grade? How much water do you estimate you drink at a
time? How often do you drink water?

. E.g.Name:

Grade:
How much water do you drink at time? Less than 250 ml/
Between 250 ml and 500 ml/ More than 500 ml
How often do you drink water? Less than 3 times a day/ Between 4
and 6 times a day/ More than 6 times a day
Do you drink other drinks in addition to water? Yes/No

Reflection questions

X Common errors




° Topic: Collect, organize and summarise data Content links: R16, 126, 128
127 Organise data Grade 81inks: 416, 3 Grade 3 fnks: R15, 124

o bjectives Frequency tables
° OrgOniZe (inC|Uding grOUping where Oppropri(]fe) and record Using: A frequency table has rows and columns. When the set of data values is spread out, it is difficult

. to set up a frequency table for every data value as there will be too many rows in the table. So we
= STem and |eOf dlSp'Oys group the data into class intervals (or groups) to help us organise, analyse and interpret the data.

— Tallies Stem-and-leaf tables

- TOb'eS Stem-and-leaf tables (plots) are special tables where each data value is split into “leaf” (usually

GrOUp dOTG |nTO |nTerVG|S fthe last dlg]f) and a “stem” (the other digits). The”sfem" yc}\ues are listed down, and the "leaf o
values go right (or left) from the stem values. The "stem" is used to group the scores and each "leaf
indicates the individual scores within each group.

Dictionary Learners Score Tally Frequency
Tallies: marks used in recording a number of acts or objects, most often present given 12 5

in series of five, consisting of four vertical lines cancelled diagonally or test marks
horizontally by a fifth line dataina |l
Stem and ledf display: a plot where each data value is split into a "leaf" frequency M|

(usually the last digit) and a "stem” (the other digits). For example "32" would table. e
be splitinfo "3" (stem) and "2" (leaf). The "stem"” values are listed down, and Answers:
the "leaf' values are listed next to them.This way the "stem" groups the scores I
and each "leaf" indicates a score within that group.

Learners Score Tally Frequency
Introduction present 1-40 [l 2

In the previous worksheet we looked at asking a question and collecting data. The dafaina ‘H'H’ 5
next step in the data handling process is to organise the collected data. frequency 41-80

table. 81-120 WM |14

question We can organise the data using .

Answer:
S )¢ 121-160 | M
Tallying is a way of counting data to make it

161-200 | ||l|
L o« easy to display in a table. A tally mark is used to
oy e keep frack of counting. 201 -240 |




. Topic: Collect, organize and summarise data Content links: R16, 126, 128
continued Grade 8 links: R16, 93 Grade 9 links: R16, 124

Compile a stem-and-leaf
table of the examination data
from the example on the
previous page (page 141).
Answer:

Do at home

2. a.Set up a frequency table for this set of data values,
using grouped data, grouped in six groups with
intervals of two. Answer:

Temperature range | Tally Frequency
16 -18 0

19 -21 [l 2
22-24 | 6
25 - 27 W W 10
28 - 30 W Wt | 11
=25 I 2

1. Compile a table showing tally and frequency. b. Compile a stem-and-leaf table of the recorded data.
Answer: Answer:

OO0 |IN ||| |w]|N

Favourite sport | Tally Frequency Stem | Leaf

Soccer ,I—H’I' 1 99

Rugby Mr 2 22344466677777778888999
Basketball [l] 3 000011

Netball [l]
Cricket [l
Tennis ||




° Topic: Collect, organize and summarise data Content links: R16, 127-128
m Summarise data Grade 8 links: R16, 93 Grade 9 links: R16, 124

Sipho wrote seven maths tests and got scores of 68, 71, 71, 84, 53,
62 and 67. What were the median and mode of his scores?
Answer: Mode= 68 Median= 71

Objectives

* Summarize and distinguishing between ungrouped numerical data
by determining the mode, mean, and median and identify the
largest and smallest score in order to determine the spread of the What is the mean of these numbers: 18, 12, 10, 10, 252

data (range) Answer: Mean =75 +~ 5 =15

Dictionary The mean of three numbers is 8. Two of the numbers are 11

Mode: the value that appears the most. and 7. What is the third number?2
Mean: the total of the numbers divided by how many numbers are. Answer:
Median: the middle value. 8x3=24

Range: the difference between the biggest and the smallest value. i‘; - ;1 =613
Infroduction The third number is 6.

There are three different types of average that we
generally use to understand data:

The temperature in degrees Celsius over four days in July was
Th is the total of th bers divided b
e e 21, 21,19 and 19. What was the mean temperature?

Start with a
question

Data handling cycle > The median is the middle value. Answer:

21x2=42

::;‘ The mode is the value that appears the most
-/»f@ . oflen 19x2 =38

We also use the range of a set of numbers to see —
what the difference is between the biggest and 42 + 3 8 80

the smallest numbers. 80+4=20°C

Use data set below to calculate the range, mean, median .
and mode: 3, 13, 7. 5, 21, 23, 39, 23, 40, 23, 14, 12, 56, 23, 29 What is the mode of these numbers: 75, 78, 75, 71, 78, 25, 75,

Answers: 292 Answer: 75

a. Therange56-3 =053 b. The mean 331 +15=22,1
c. The medianis 23 d. The mode is 23




° . Topic: Collect, organize and summarise data Content links: R16, 127-128
m Summarise data continved Grade 8 links: R16, 93 Grade 9 links: R16, 124

Answer: 141 - 135 =6 cm

Five children have heights of 138 cm, 135 cm, 140 cm, 139 Do it on your own
cmand 141 cm. What is the range of their heights? These are the test results of 20 learners presented in a
stem—and-leaf display.
Stem Leaf Note: I

What is the median of these numbers: 2,4; 2,8; 2,3; 2,9; 2,92 ) s with an even amount

A :28 of numbers the median will
nswer: 4, 0 be the value that is halfway

between the middle pair of

numbers arranged from small

The cost of five cakes is R28, R19, R45, R45, R15. What is the to big.
median cost?
Answer: R28

5

What is the range of this group of numbers: 75, 39, 75, 71, 79, 0
d 55,75, 592 1. Use this data to find the:

Answer: 79 -39 =40 a. Range Range =90 - 25 =75
b. Mean = 58,8
; i 1 What is the median of these numbers: 10, 3, 6, 10, 4, 82 c. Median= 59+60 —595

Answer: d. Mode =60
3;4;6;8;10; 10
8+6=14 . Draw a grouped Test mark Frequency
14+2=7 frequency table 20 - 39 2
showing a tally
and frequency 40 - 59 8
column. 60-79 8
2

80 - 99




Topic: Represent data Content links: None
Grade 8 links: 96 Grade 9 links: 127

. . Use the frequency table below
Objectives to draw a bar graph. Use your
e Critically read and inferpret data represented in: bar graph and write three
— bar graphs observations regarding the data
— Words represented in the graph.
Draw a variety of graphs by hand/ technology to display and Answer: Possible observations

interpret grouped and ungrouped data on bar graphs are:grapes are the most popular
fruit; kiwis and strawberries are
the least popular; several fruit are
equally popular.

Bananas
Strawberries

Dictionary
A bar graph/chart: a graphical display of data using bars of different

heights that can be used to show the relative quantities or sizes of Critically read and interpret data represented in the bar graph.
many things, such as what type of cars people have, how many a. How many learners are in the classe

customers a shop has on different days and so on Answer: 22
b. Which method of transport is the most popular?

Answer: car
. Which method is the least popular?

To record data one can use a bar graph. Bar graph Answer: taxi
‘ Abargroph s a visual . How many more learners use the bus than the taxi?

Intfroduction

display that compares

Lhcecftztrergﬁgzzfifferem Answer: 5 - 1 = 4 learners

characteristics of data. . Why do you think more learners use the bus than the taxi?

Data handling cycle T e o elaleny @llows us st Answer: More space and it may be cheaper
sl - * compare groups of data i H
% A /Gﬁia‘,\, G e . Do you think most learners live far from or close to the .
' w data. school? Answer: learners own answer. Ask the learners to explain.
. What percentage of the learners use public transporte

Answer: % =0,36 X100 =36%

Start with @
question




Topic: Represent data Content links: None
Grade 8 links: 26 Grade ¢ links: 127

Now try it by yourself _ .
Favourite subject Tally Frequency

Use the data collected during a survey on learners' favourite subjects.
. o Maths 7
a. Compile a frequency table using tallies.

b. Draw a bar graph using your frequency table. Art | | |

c. Interpret your graph and write at least five conclusions.

Peter Maths the STepS in drowing a Science ”l
John Arts

3
P Hist 5
Name Favourite subject |  Remind the learners of 1story H
3
2

/ bar graph (which are Language I
s:;r;f:': S:i'::c'yes listed at the bottom
Nandi Sciences of page 148 in the b. Favourite SUbjeCis
— o workbook).

Gugu History Longugge
Susan Arts
Sipho Maths

Lebo Maths H|STOry
Ann History
Ben Maths ArT

Zander Sciences MOThS
Betty History

Science

Lauren Arts . .

Alice Maths 0 1 2 3 4

Veronica Language
Jacob Maths

c. Maths is the favourite subject.
o - Language is the least loved subject.
icia History K
Thabo Longuage Equal number of learners love science and art.
10 learners favour Maths and Science.
10 learners favour Art, History and Language.




Topic: Represent data Content links: None
Double bar grap hs Grade 8 links: 96 Grade 9 links: 127

The results of your class exam and practical work is reflected
in the table below.

a. Compile a frequency table using tallies.

Answer:

Objectives
e Crifically read and interpret data represented in double bar graphs
and draw a variety of graphs by hand/ technology to display and

interpret data (grouped and ungrouped) in them Range Practical | Tally Tally
30 - 40 Il

Dictionary 41-50 [l]
Double bar graph: A double bar graph shows two bars side by side 51-60 ]
that compare the quantities of two different but related things. Each 6170 THr |
bar on the graph represents a certain value, so you can easily see the

difference between two related things . 71-80 11
81-90 |1 | 1

Introduction b. Draw a double bar graph comparing the learners’ practical
marks with their exam marks.

To record data you can use a double bar graph. Double bar graph

A double bar graph 81-90 B Practical Frequency
is similar to a regular -
ll bar graph, but it gives B Exam Frequency

two pieces of related _
information for each 71 80
item on the vertical axis,

instead of just one. 6] _ 70

Corg,
oo

Data handling cycle

This type of display lets us compare
G
Represnt /o‘f‘\”\ two related groups of data, and make 51 -60
generalisations about the data quickly.

41 -50

30 -40




Topic: Represent data Content links: None
Dou ble bCIr ngI phS continued Grade 8 links: 96 Grade 9 links: 127

. Interpret your graph and write down five conclusions. Answers:
All learners got a mark in the practical work. a.
No learner got less than 40% in the exam.

40% of learners got 70% and above in the exam Maths 5 2
15% of learners failed the exam. Art
Most learners did well in the class exam than in the practical.

Subject | No. of boys No. of girls

History

Do it by yourself

2
4
1
1

1
1

Science 2 | |
1

Language

Use the data collected during the survey on learners’ favourite subjects.

a. Compile a frequency table using tallies, splitting the different subjects between girls (green) and boys . Boys' qnd gi”s' favour"-e SUbjeCtS
(blue).

b. Draw a double bar graph using your frequency table, comparing the preferences of boys with those
of girls.

c. Interpret your graph and write down at least five conclusions.

d. How do your conclusions compare with the previous problem-solving activity where we used the History
same datfa?

Name Favourite Name Favourite Lenguage
subject subject

Maths
Peter Maths Ann History

John Arts Ben Maths Science
Mandla History Zander Sciences

0 1 2 3 a 5

Bongani Sciences Betty History
Nandi Sciences Lauren Arts . Learners's own interpretation and conclusions:
David Maths Alice Maths Here is an example answer. In this class:
Gugu History Veronica | Language e Boys and girls have different favourite subjects
Susan Arts Jacob Maths e The most popular for boys was Maths
Sl Wit falcl ilsifeisy o The most popular for girls was History
¢ Overall Maths was the favourite subject of the class
Language was the least favourite subject

Lebo Maths Thabo Language




Topic: Represent data Content links: None
Grade 8 links: 97 Grade 9 links: 128

a. What is the mean, median, and the mode®?
Answers:
Mean: 557 = 23 = 24,5 Median: 26 Mode: 37

Objectives
e Critically read and interpret data represented in histograms and
draw a histogram with given intervals y to display and interpret data

lereupeel end Lngeuscel b. Complete the frequency table. Make the bins 5 in size

ranging from 11 to 40.

Dictionary _ ‘ ‘ ‘ _ Range Tally Frequency
Histogram: a graphical display of data using bars of different heights 11-15 e

(or lengths) in different ranges

16 - 20 [
Introduction 21-25

To record data you can use a histogram. Histogram 26 -30 | | | |

A histogram is a
particular kind of bar 31-35 | |

) graph that summarises
aweston data points falling in 36 -40 .H'H' |
:”:Z"'@ various ranges.
& \ The main difference between a normal bar graph .
Data handling cycle . ’ and a histogram is that a bar graph shows you the c. Draw The h|STOgrOm-
frequency of each element in a set of data, while The his‘rogrom can

a histogram shows you the frequencies of a range

o«
/Qﬁf,‘:ed“ of data. s8-e also be drawn
In a histogram the bars must touch, because the data 31-35 U] pnghf

elements we are recording are numbers that are
grouped, and form a continuous range from left to right.

26-30
21-25

16-20

Use the following data to draw a histogram:
30,32, 11, 14, 40, 37,16, 26, 12,33, 13,19, 38, 12, 28, 15, 39, 11, e
37,17,27,14,36 :

Frequency




Topic: Represent data Content links: None
Grade 8 links: 97 Grade ¢ links: 128

The histogram

You surveyed the number of times your classmates have travelled to another province. The data you cana |SO

gathered is: be drOWn
21,0,0,7,0,1,2,12,2,3,3, 4, 4,6,9,10,2518,11,20,3,0,0, 1, 5, 6,7,15,18, 21, 25 .

_ _ e o sideways.
Compile a frequency table and then draw a histogram using this data set. Make the bins 3 in size.

Problem solving .
Travel out of province

What can you tell us about the results of your survey by looking at the histogram?

o

Frequency

Range Tally Frequency
0-3 M ] 12

4-7 il
8-11 ”l 0-3 4-6 7-9 10-12 13-15 16-18 19-21

Number of trips
12-15 |

16-19 | The largest group (12) have never or seldom been out of the province.
20 - 23 | | | A majority (19) have left the province more than 4 times.

24-27 [l

Reflection questions

X Common errors




[m More about Histograms

Objectives
e Draw a histogram by hand/ technology to display and interpret
data (grouped and ungrouped) with given intervals

Dictionary
Histogram: a graphical display of data using bars of different heights
(or lengths) in different ranges

Introduction

Part of the power of histograms is that they allow us fo analyse extremely large sets of data by
reducing them to a single graph that can show the main peaks in the data, as well as give a
visual representation of the significance of the statistics represented by those peaks.

This graph represents data with a well-
defined peak that is close to the median
and the mean. While there are "outliers,"
they are of relatively low frequency. Thus it
can be said that deviations from the mean
in this data group are of low frequency.

Frequency

O = N WA 0o N

11-20  21-30  31-40  41-50

Topic: Represent data Content links: None
Grade 8 links: 98 Grade 9 links: 129

These two histograms were made in an atfempt to determine
whether William Shakespeare’s plays were actually written by
Sir Francis Bacon. A researcher decided to count the lengths

of the words in Shakespeare’s and Bacon's writings. If the

plays were written by Bacon the lengths of words used in these

writings should be very similar.

Words Used in Shake speare's Plays

20

Percant of Total Words

1.2 3 4 5 6 7 8 9
Letters per Word

10+

Percent of Total Words

Words Used in Bacon's Writings

1.2 3 4 5 6 7 8
Letters per Word

9 10+

. What percentage of all Shakespeare’s words are four letters

long?
Answer: 24%

. What percentage of all Bacon’s words are four letters long?

Answer: 18%

. What percentage of all Shakespeare’s words are more than

five letters long?
Answer: 18%




[m More about Histograms continued

. What percentage of all Bacon's words are more than five
letters long? Answer: 28%

. Based on these histograms, do you think that William
Shakespeare was really just a pseudonym for Sir Francis
Bacon? Explain. Answer: No. There is a different pattern,
particularly in the number of one and two-letter words.

The two histograms show the sleeping habits of the tfeenagers
at two different high schools. Maizeland High School is a small
rural school with 100 learners and Urbandale High School is a
large city school with 3 500 learners.

Hours of sleep per night of Hours of sleep per night for
Maizeland students Urbandale students

50
E

£
:

Fa0
3

& 20

o

£,

12 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Hours of sleep per night Hours of sleep per night

a. About what percentage of the students at Maizeland get
at least eight hours of sleep per nighte Answer: 86% [at least
means 8 hours and over, so: 45% + 32% + 8% + 1% = 86%)]

. About what percentage of the students at Urbandale get
at least eight hours of sleep per nighte Answer: 49% [at least
means 8 hours and over, so: 25% + 13% + 7% + 3% + 1% = 49%)]

Topic: Represent data Content links: None
Grade 8 links: 98 Grade 9 links: 129

c. Which high school has more students who sleep
between nine and ten hours per night?
Answer: Maizeland [40% as against 20 %]

d. Which high school has a higher median sleep time?
Answer: Maizeland [8 hrs as against 7 hrs]

e. Maizeland’s percentage of students who sleep between eight
and nine hours per night is 39% more than that of Urbandale.
[Maizeland 77% and Urbandale 38%, so the difference is 39%.
The Maizeland figure is 202,63% larger than the Urbandale one.]

Problem solving

The table below shows the ages of the actresses and actors who won the Oscar for best actress or actor
during the first 30 years of the Academy Awards. Use the data from the table to make two histograms
(one for winning actresses' ages and one for winning actors’ ages). Use bin widths of ten years (0-9;
10-19; 20-29 efc.)

Answers:

Age of actress winning Oscar Age of actor winning Oscar
1928-1957 1928-1957

Write a short paragraph discussing what your two histograms reveal.
The age of winning actors is generally later than for actresses.
Actresses tend to win in their 20s, actors in their 30s and 40s.




Objectives
e Critically read, analyse, and represent data on a pie chart and
answer questions on them

Dictionary

Pie chart: A pie chart is a circular chart in which the circle is divided
into sectors, the 'pie slices' that show the relative sizes of the data. They
are useful to compare different parts of a whole amount.

Introduction

To record data one can use a Pie chart

pie chart A pie chartis a

TR circulgr chqrf. irj which
3 queshon c the circle is divided
°/’@ \ \ ’IJ into sectors.
'° Each sector visually represents an item
Data handllng in a data set. The size of the sector is in
cycle proportion to the amount of the item
as a percentage or fraction of the
total data seft.

Pie charts are useful to compare
different parts of a whole amount. They
are often used to present budgets and
other financial information.

Topic: Represent data Content links: None
Grade 8 links: 99 Grade 9 links: 130

Answer the following questions.

Example: Look at this example of South Africa’s National budget of 2008/9.

SA Budget 2008/9

Debt 8% _Education 17%

Transport and
communication
10%

Other 15% | Welfare 15%

\ It is like dividing a pie

\ in slices.

Water and ; The whole pie is always
: 100%, but slices can be

agriculture 4% _ Health 11% different sizes.

q

Protection 13% Housing 7%

. Will the sectors always be in percentage?
Answer: No it can be in degrees.

. Will it always add up to 100% 2
Answer: Yes

. What was the biggest expense in the South African
budget?
Answer: Education

. What was the smallest expense in the South African
budget?

Answer: Water and agriculture.




Topic: Represent data Content links: None
Grade 8 links: 98 Grade 9 links: 130

The ingredients of a mushroom pizza are the following:

Meat 75
g Currently every person in South Africa Waste generated ==
Cheese 250 g generates about 2 kg of solid waste per ?;:eo per person perday &
Crust 500 g do. s (grams)
This table shows the different categories Plastic 240

Tomato 125 g of solid waste and the amount in grams Glass 120
Mushrooms 50 generated per day. Paper 40

9 Draw a pie chart to display this Metal 200

Draw a pie chart that shows the different ingredients. information. Organic 600

Non-
Answers: recyclables 20

Sales

W Meat B Plastic
Cheese Glass

Crust Paper
Tomato Metal

B Mushroom B Organic
B Non-recyclables

Represent Butho's expenditure on a pie chart.

Answers: Expenditure

Expense Value Reflection questions
Rent 300 M Rent

Food 225 Food
Transport 75 Transport X Common errors




Topic: Analyse, interpret and report data Content links: 134
Grade 8 links: 102 Grade 9 links: 134

Objectives Introduction
e Summarize data in short paragraphs that includes: aim, hypothesis, ° To report on the data you have

Start with collected and analysed you need to

plan, analysis (including appropriate summary statistics for the data Sl o auestion r/;% remember the shape of a research
(mean, median, mode and range), interpretation and conclusions \ g —_— Q"’: report:
\ Data handling\/ © AIm

. cycle e ¢ Hypothesis
Dictionary 1 bﬁ’% e Plan

0 . . / A .
Aim: the purpose or desired outcome that you hope to achieve by % Y, . y Analysis of data

Conclusions
Appendices
References

Hypothesis: This is a statement that might be frue, which can then be
tested. Example: the hypothesis that on average the boys in the class
are taller than the girls can be tested.
Plan: a document, programme or diagram fthat shows how to proceed Use the information from the favourite colour survey and write
Analysis: the careful examination, by looking at or breaking down the a report summarizing the data and draw conclusions.
parts of something, fo understand its structure or function Answers: These are possible answers. o
Interpretation: the process of making sense of numerical data that has a. Aim: This is the
been collected, analysed, and presented - - generol
Conclusion: a position or opinion or judgment reached after To determine the favourite colour among learners . aim of the
consideration project.
Appendices: Appendices are the sections at the end of a book that b. Hypothesis
gives addifional information on the fopic explored in the contents of the A specific
text. Blue is the favourite colour among students? statement or
References: A reference is someone or something which is a source of prediction
information about a subject. that you can
< show to be
true or false.

doing something A\ h : Interpretation of data




This is where you do the
calculations and draw
charts.

Graphs are good for

representing data visually.

Note mean and median
(not appropriate in this
study)

Note the range as a

measure of how spread out
the group is (not appropriate e.

in this study).

. Plan:

What data do you need? Answer: Number of learners favouring
each colour.

Who will you get it from?2 Answer: From the students.

How will you collect it2 Answer: Through a questionnaire

How will you record it? Answer: On a tally sheet with the data then
transferred to a frequency table.

How will you make sure the datais reliable? Answer: Choose a
random sample.

Why?e Give reasons for the choices you made. Answer: Need to
make sure the data is representative and not biased.

. Analysis:

Number (and percentage) of students who like each colour listed
is used to draw a bar graph and a pie graph. Determine the most
popular and unpopular colours. Check if blue is indeed the most
popular colour (as was stated in the hypothesis).

Conclusions:

Do your results agree with the hypothesis? Answer: Yes because
most learners prefer blue as their favourite colour.

How confident are you? Answer: Confident because it was a
random sample and the question asked was simple.

What went wrong? How did you deal with it2

Answer: Nothing went wrong.

What would you do differently if you did the research again?
Answer: [ would increase the sample size.

Topic: Analyse, interpret and report data Content links: 134
Grade 8 links: 102 Grade ¢ links: 134

It is good practice to

f. Appendices include a copy of the

questionnaire if there is

¢ Copy of questionnaire one. The appendices

may also include tables

e Instruction to data collector (including on related o sample

selection, instructions

how to get random sample) fo nferviewer, and
Tally sheet ‘

If you used any
secondary data or

g . Refel'enc es research you must

acknowledge your
sources here.

No secondary data was used. o

Now ftry this!

Use this favourite Name Favourite Name Favourite
subject survey subject subject
and write a report Peter Maths Ann History
on the findings. John Arts Ben Maths
Include a frequency Mandla History Zander Sciences
L(:]t;lil’ugsi';ﬁ’shs and Bongani Sciences Betty History

. Nandi Sciences Lauren Arts
David Maths Alice Maths
Gugu History Veronica Language
Susan Arts Jacob Maths
Sipho Maths Alicia History
Lebo Maths Thabo Language

a 7 Favourite Subjects
Favourite subject Frequency

Maths 7 Language
A Science
Lie History

History At

Science Maths

Language
guag 0 1 2 3 4 5 6 7 8

Conclusion: Maths is the favourite subject among boys. History
is the favourite subject among girls. Language is the list favoured
subject.




° Topic: Data handling Content links: R16
m Data ha ndllng cycle Grade 8 links: R16,103-104 Grade 9 links: R16, 135-137

.. Introduction
Objectives
e Collect, organise, record, represent, interpret, and make conclusions

on a set of data o
a\f-“’
Dato handling

Dictionary cycle
Aim: the purpose or desired outcome that you hope fo achieve by

doing something

Hypothesis: This is a statement that might be true, which can then be
tested. Example: the hypothesis that on average the boys in the class
are taller than the girls can be tested. This assignment will go over two worksheets.
Plan: a document, programme or diagram that shows how to proceed
Analysis: the careful examination, by looking at or breaking down the
parts of something, fo understand its structure or function
Interpretation: the process of making sense of numerical data that has Choose your research team.

been collected, analysed, and presenfed Answer: Names of the learner's research team

Conclusion: a position or opinion or judgment reached after

consideration What is the aim of you research?

Appendices: Appendices are the sections af the end of a book that Answer: To compare hand spans between boys and girls. (Learners
gives additional information on the topic explored in the contfents of the write what they hope to achieve by doing the research)

text.

References: A reference is someone or something which is a source of What is your hypothesis2

information about a subject. Answer: Boys have bigger hand spans than girls. (Learners state
what results they anticipate from the research - an educated guess of
research results.)

Data handling

Data handling is a process of
collecting, organising, representing,
analysing and interpreting data.

major importance.

i The visual representation of data is of

Is the hand span of Grade 7 girls smaller than that of boys in the same grade?




[m Data handling cycle continued

Questions that might help you to plan:
a. What data do you need?
Answer: The length of the girls and boys’ hand span.
b. Who will you get it from?
Answer: From the grade seven boys and girls in my class.
c. How wiill you collect it2
Answer: | will measure randomly girls and boys’ hand span
through measuring.
. How will you record it2 Answer: I will use a tally sheet,
frequency table and double bar graph.
. How will you make sure the data is reliable?
Answer: By making a random selection of equal numbers of boys
and girls and double checking the measurements on a percentage
of these.
Why?¢ Give reasons for the choices you made.
Answer: To double check, and prove the authenticity of the results.

Your group will get an opportunity to present your aim,
hypothesis and plan to the rest of the class.

Once dll the research teams have presented their plans, you
will get the opportunity to change your plans based on what
they heard from the other teams.

Answer:

Our changes are:

Learners change their plans in consideration to the feedback they got
from the other teams.

Topic: Data handling Content links: R16
Grade 8 links: R16,103-104 Grade 9 links: R16, 135-137

Your revised plan is:
Answer: Learners write down their revised plan for the team.

Now your plan is submitted you should start collecting and recording the data you need.

Answer: Learners measure, record and represent their data on tally
sheet, frequency table and bar graph

Reflection questions

X Common errors




Topic: Data handling Content links: R16

m Data hcmdling CYCle Conﬁnued Grade 8 links: R16,103-104 Grade 9 links: R16, 135-137

Objectives 1 thehoncspe of Grado 7 gl small han haf of s n o same gradot]

e Collect, organise, record, represent, interpret, and make conclusions Use the data you collected and recorded to:
on a set of data a. Organise your data in a frequency table.
Answers: Learners use the tips given in the previous page. They
Introduction measure hand spans of girls and boys and record the data on a tally
sheet and then transfer this to a frequency table.

° Use the qom
ey , . Calculate the mean, median and mode.
Mean: the sum of scores divided by the total number of terms
Data handling —— Median: the middle term after arranging the scores in an ascending

cycle order
collected. Mode: the term that appears the most often in the set of numbers

c. Calculate the data range.
Answer: Data range = the biggest score - the smallest score

Follow this sequence:
1. Learners collect data using questionnaires and other
forms of data collection. ) ) For example, in a Stem and Leaf Display for the numbers 12 14
2. Now the learners organise their data accordingly. 1420121813 17 32 45 47 19 22, the leaf contains the last
3. Then they record and represent if in frequency tables digit and the stem the remaining numbers (in this case all tens)
and graphs. Stem Leaf
Now they can analyse the data through the 1 2442879
measures of central tendency(mean, median, mode, 2 02
and range) 3 2
Lastly, they can plan and conclude on their findings. 4 57

d. Draw a stem-and-leaf display. Answer: Stem and Leaf Display




136 Data handling cycle continued cont.. o et S ey in c1e, 155157

e. Represent your data in a graph. You may use more than ! !
one type of graph. Reflection questions

Answers:
Learner can use:

. B h
H:f‘r graphs X Common errors
o IStOgramS

e Pie charts

Interpreting your graphs and writing a report

Interpret you graphs and tables and write a report under the following headings:
1. Aim

2. Hypothesis

3. Plan

4. Analysis

5. Interpretation
6. Conclusions
7. Appendices
8. References

Answer: Learner's own answer based on the data the group collected.




° Topic: Probability Content links: R15, 138-140
Possible outcomes Grade 8 links: 135 Grade 9 links: 135,143

Objectives ﬂ

Perform simple experiments where the possible outcomes are
equally likely and list the possible outcomes based on the conditions yellow
of the activity

orange

. Answers: Answers:
Dictionary a a

Probability: Probability is the chance that something will happen - how i,lz i..BIue
likely it is that some event will happen.

i.5 i. Red
Intfroduction

ii. Purple
What are the possible outcomes when you throw this dice. What are

the possible numbers the die can land on?2 .
3 .
The possible outcomes are: (é:@\
1,2,3,4,5and 6. v. 4
=

vi. ] ——

iv. Orange

v. Yellow

ol o|r o= ok |k o=
o= o= o= o= ok |-

. o vi. Green
a. Whatis your chance to land on ¢ Write it as a

fraction.
Answer: the probability on landing on any number on the dice is

always % q U erYViii. 1,3 and 4——

iX.2,4and 7 —

o|w o

vii. Blue & Yellow

1
> viii. Green & Red
1
2

3
6

3
6

N[~

ix. Purple, Red &Blue
5 x. Orange, red, blue,
x.1,2,3,4and5 —— = green and yellow

oo o |w NN W]~




° . Topic: Probability Content links: R15, 138-140
Possible outcomes continued Grade 8 links: 135 Grade 9 links: 135,143

If the possible outcomes are the following, how many faces Problem solving

Wl” yOUF dlce hOVe? I have a circle that is divided into a number of sectors. Each sector has a number. What could the
a. 1 , 2’ 3[ 4, 5[ 6[ 7[ 8 possible outcomes be for the following:
Answer: 8 « circle divided into six equal parts Answer: 6
b. Green, blue, yellow and red
Answer: 4 :
c. The probability is < to land on 3. « cicle divided nto two equal parts_ANISWeT: 2
Answer: 4

Answer: 8

« circle divided into eight equal parts

d. The probability is ]]—2 to land on 6.

Answer: 12 : :
fswer Reflection questions

Make your own dice that will have possible outcomes.
Answers:

a. 4 X Common errors




m Definition of probability

Objectives

e Perform simple experiments where the possible outcomes are
equally likely and list the possible outcomes based on the condifions
of the activity with the understanding of probability concept

Dictionary
Probability: Probability is the chance that something will happen - how
likely it is that some event will happen.

Introduction

This is a probability scale:

unlikely likely

I T 1
impossible even chance certain

Read the following statements. Where would you place them on the probability scale?
a. The sun will rise tomorrow.

b. I don't have to study much for maths.

c. When | flip a coin it will land on tails.

When | flip a coin the probability is 1, 0,5 or 50% to land on heads or tails. What does this mean?
2
We can use words, fractions and/or decimals to show the probability of something happening.

A fraction probability line is shown like this.

Topic: Probability Content links: R15, 137, 139-140
Grade 8 links: 136 Grade 9 links: 138-143

Put these words in the correct place on top of the probability
line: certain, impossible, likely, unlikely, even chance.
Answers:

: . ! !
impossible  unlikely even chance likely certain

Put these numbers in the correct place on the probability line:
50%, 75%, 25%, 100% and 0%

I
0% 25%

What is the probability of
landing on each number on
the spinner?

Answers:

I}
N
1l

o~
Il

w N
I I
o~ o|~ o=
»
I
o= |~ o=




Topic: Probability Content links: R15, 137, 139-140

m Definition of prObCIb"“'y continued Grade 8 links: 136 Grade 9 links: 138-143

Write the above as decimals and then percentage.

a. What number are you most likely to land on?
Answers:

Answer: All
b. What are the chances of landing on an even number?

Answer: Half % =0,5=50%
=0,25=25%

Show the following on the probability scale.
=0,75=75%

Blw R e

Example: The probability to land on 4 on a spinner with four equal sections

1

What is the probability of a person drawing one sweet from a packet of four sweetsg Write it in words,
fractions, decimals and percentages.

. ? Problem solving
I I
1
4

Answer:

a. The probability of landing on heads when tossing a coin.
Answper: 1 m ne " no | 1 0,25 = 25% = a one in four chance
2
b. The probability of a single ball randomly chosen from a Reflection questions
bucket of four balls.

Answer: 1
4

c. The probability of three sweets chosen from a packet with Common errors
four sweets. X

Answer: 3
4




Objectives
e Determine the relative frequency of actual outcomes for a series of

frials

Dictionary

Relative frequency: This is how often something happens divided by alll
the outcomes. For example: if your team has won 9 games from a total
of 12 games played: the frequency of winning is ? and the number of
possible outcomes is 12.

The Relative Frequency of winning is % =75%

Intfroduction

Sometimes we cannot tell who will win a game, but we can look at previous results to estimate
the probability.

Let us look at this example: the blue and red teams have played 50 matches.
The red team won 30 of the 50 matches.
The blue team won 10 of the 50 matches.

The two teams drew 10 matches.
* What is the probability of the red team winning the next match?2
The chance probability is 30 = 3 or 60%

50 5
* What is the probability of the blue team winning the next match?
The chance probability is 10 = 1 or 20%
50

5
This is the formula for relative frequency.

Relative frequency = number of successful trials
total number of trials

Topic: Probability Content links: R15, 137-138, 140
Grade 8 links: 137 Grade 9 links: 138-143

Calculate the relative frequency.

a.

Dropped Landed 16 Landed four
a piece of times with fimes with
buttered toast buttered side buttered side
20 times down. up.

16 _ 80 4_ 20
20 mOTSO% 20~ 700 or 20%

Answers:

What is the relative frequency for the bread to land with its
buttered side down?
80% Likely

i. Whatis the relative frequency for the bread to land with its

buttered side up?
20% Unlikely




Topic: Probability Content links: R15, 137-138, 140

Relative freq UeNCY confinued Grade 8 links: 137 Grade 9 links: 138-143

Coin fossed 100 Landed 60 times on Landed 40 times on .
fimes heads tails Problem solving

Relative frequency Relative frequency What is the relative frequency when a drawing pin lands point up 23 times out of 1002

60 40
— =60% — =40%
100 100 Answer:

Relative frequency = 0

Reflection questions

A six— The 1 The 2 The 3 The 4 The 5 The 6
sided occurred occurred occurred occurred occurred occurred

dice 21 fimes. 18 fimes. 17 times. 25 fimes. 10 fimes. 9 times.
was X Common errors

rolled
100
fimes.

e - Relative Relative Relative Relative Relative Relative
- frequency frequency frequency frequency frequency frequency
L)
1)
.

21 18 17 25 10 9
100 100 100 100 100 100

=21% |=18% |=17% |=25% |=10% |=9%




Topic: Probability Content links: R15, 137-139

m Probabili’ry and reldﬁve frequency Grade 8 links: 138 Grade 9 links: 138-143

.. What is the difference between the probability and relative
Objectives frequency? Give your answer in percentages.
e Perform simple experiments where the possible outcomes are Answers:
equally likely and determine the relative frequency of actual a . _
. . . Dropped Landed with Relative frequency:
outcomes for a series of frails and calculate the difference e e—— buttered side

between the relative frequency and the actual probability bct)Jfoered toast |  down 29 fimes.
50 times

Dictionary
Related frequency: How often something happens divided by all
outcomes.

Introduction

Let us look at the examples and compare.

Probability . C‘; I‘;’i’;‘:ﬁﬂze Relative frequency Difference: 8%
| peirr]?::;g’l?e You and your friend tossed a
coin 100 times. It landed 58

| N | | times on heads and 42 times
\ \ | \ on tails. What is the relative

25%  50%  75%  100% eads 5 S5o%

What is the probability of a o Tails: 4212042%
coin landing on heads? 700

1 or50%
2

The difference between the probability and the relative frequency is
58% — 50% = 8%

Will this always be the case? Answer: no




Topic: Probability Content links: R15, 137-139

m Probability and relative frequency cont...  crade siinks: 135 Grade 9 inks: 135-143

Tossed a coin Landed tails up Relative frequency: Problem solving
100 times 52 times. 52

—— =58%
@
-

1 00 Give five everyday life examples of probability.

) (S Answer:

/ S 1) predicting weather
,,_‘ Probabilty: 2) predicting a lotto win
30 _ 50% 3) predicting the goals at a soccer match
100 4) predicting an election

5) predicting a census

Difference: 2% Reflection questions

Rolled a 10— Landed 12 Relative frequency:
sided dice 100 fimes on 5. 12
times. — =12%

100 X Common errors

Probability:
10
— =109
100 %

Difference: 2%




In this worksheet
we are going to
revise number,
operations and
relationships.

This table will give
you information
on where to go
and revise your

work.

Tick yes or no.

Topic: Revision Content links:142-144
Grade 8 links: 140-141 Grade 9 links: 144

number, operations and relationships

Whole numbers

Exponents

Number operations
and relationship
concepts

Worksheet numbers

Do you need

support?

Yes

No

Whole numbers

R1,R2,R3, R4, R5, 8

Exponents

14,15,16,17,18,19

Integers

105, 106, 107, 108, 109, 110, 111,

112,113

Fractions

Common fractions:

R7,30, 31, 32, 33, 34, 35, 36, 37,
38, 39, 40, 43

Decimal fractions:
R8, 40, 41, 42, 43, 44, 45, 46, 47

Multiples and factors

Properties of number

Multiples and
factors

R6, 5,6

Properties of
numbers

R9.1,.2,3, 4

Financial mathematics

Ratio and rate

Financial
mathematics

9,10, 11,12,13

Ratio and rate

7,8

Learners to go through all the worksheets per topic above
and make their own notes and summary.

Go through the learner's
notes and make a list

of the topics they are
struggling with. Revise
these topics with them.

Provide the learners with
extra paper if they need
it.

What do you understand now?

After doing this worksheet, share with your teacher and/or friends what you understand now that you

didn't understand before.




Topic: Revision Content links:142-144
Grade 8 links: 140-141 Grade 9 links: 144

: number, operations and relationships continved

Tick yes or no. Functions and relationships Numeric and geometric patterns

In this worksheet
we are going to Patterns, functions Worksheet numbers Do you need

revise patterns, 2
functions and and algebra support?

algebra. Yes No

Functions and 48,49, 50, 51,72, 73,118,119
relationships

g:omnigfﬁgnd 65, 66, 67, 68, 69,70, 71,114,
patterns 115,116, 117

Algebraic expressions and equations

Algebraic

- 74,75,76,120, 122
expressions

Algebraic 74,77,78,79, 123, 124, 125
equations

This table will give Graphs 80, 81, 82, 83, 84, 85
you information
on where to go
and revise your

work.

Learners to go through all the worksheets per topic above
and make their own notes and summary.

What do you understand now?

After doing this worksheet, share with your teacher and/or friends what you understand now that you
didn't understand before.




Topic: Revision Content links:141, 143-144
Grade 8 links: 142 Grade 9 links: 144

EE Revision: shape and space (geometry)

In this worksheet we Tick yes or no. Algebraic expressions and

are going to revise equations
shape and space Shape Worksheet numbers Do you need

(geometry). and space support?
(geometry)

Yes No

Construction R10, 20, 23, 24, 25,97, 119, 120
of geometric
figures
Geometry of 2-D R10, 20, 21, 22, 24, 26, 27, 28, 29
shapes
- D Transformation R11, 86, 87,88, 89, 90, 91, 92,
This .'roble W|[I give geomeTry 93, 94
you information on

where fo go and Geometry of 3-D R10, 95, 96, 97, 98, 99, 100, 101,
revise your work. objects 102, 103, 104

Learners to go through all the worksheets per topic above
and make their own notes and summary.

Functions and relationships Numeric and geometric patterns

What do you understand now?

After revising this lesson, share with your teacher and/or friends what you understand now that you
didn't understand before.




: measurement

In this worksheet we U e

are going to revise
TEERUTETTE Measurement Worksheet numbers

Do you need

support?

Yes

No

Area and perimeter R12, 52, 53, 54, 55
of 2-D shapes

Surface area and R14, 56, 57, 58, 59, 60, 61, 62,
volume of 3-D 63, 64
objects

This table will give
you information on
where to go and
revise your work.

Learners to go through all the worksheets per topic above

and make their own notes and summary.

Area and perimeter of 2-D shapes

Space to make
some drawings.

Topic: Revision Content links: 141-142, 144
Grade 8 links: 143 Grade 9 links: 144

Area and perimeter of 2-D shapes

Space to make

some drawings.

-

What do you understand now?

After finishing this worksheet, share with your teacher and/or friends what you understand now that you
didn't understand before.

Reflection questions




o o . ° Topic: Revision Content links: 141-143
Revision: data handling Grade 8 links: 144 Grade 9 nks: 144

In this worksheet we Tick yes or no. Analyse, interpret and report data Probability
IS Wi W -

are going to revise -
data handling. Data handling Worksheet numbers Do you need

support?
Yes No

Collect, organize R16, 126,127,128
,‘g and summarise
data

Represent data 129,130, 131, 132, 133

Space to make some
[ Analyse, interpret | 129, 130, 131, 132, 133, 134, drawings or more notes.

you information on and report data 135, 136
where to go and p T
revise your work. Probability R15, 137,138, 139, 140

Learners to go through all the worksheets per topic above

and make their own notes and summary.

2. Add some everyday life examples of data handling.

Collect, organize and summarise Geometry of 3-D objects

data

Space to make some

. After revising this lesson, share with your teacher and/or friends what you understand now that you didn't
drOWIngS or more notes. understand before.

e
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