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Dear Teacher,

The Mathematics Teacher's Manual is produced for Grade 6 teachers to guide them to
plan and teach the Mathematics lessons jointly with the National Grade 6 Mathematics
Textbook. It is designed for quality teaching and learning to achieve the implemented

curriculum outlined in the Mathematics Syllabus.

The Teacher’s Manual provides suitable teaching and learning strategies, content,
concepts and plans for teachers to promote and maintain standard lessons for daily,
termly and yearly teaching and learning activities nationwide. It guides critical thinking
and problem solving approaches in which the teacher can easily visualise the concept in
the lesson flow that is expanded from the textbook. It addresses necessary areas of what
to teach, how to teach and what to assess.

The Teacher's Manual is user friendly and reflects PNG contexts in daily situations to help
students acquire knowledge, skills, attitudes and values set through the lesson objectives.
It guides teachers to deliver lessons to promote enjoyment and love of mathematics.

Some teachers are confident in teaching Mathematics while others find it challenging.
This Teacher’s Manual introduces many new approaches for lessons with more
mathematics teaching aids, full utilisation of the blackboard using students’ ideas and
prior knowledge. It will help you, the teacher to teach mathematics processes step

by step with necessary information to a standard or higher level. Therefore, you can
demonstrate and improve your lessons with new teaching approaches through careful
reading and preparation of each lesson using this Teacher’s Manual.

You are encouraged to use the Teacher’s Manual and Textbook with other relevant
resources to deliver the mathematics contents with enjoyment and for your students to
have fun and love mathematics.

| commend this Teacher’s Manual for Grade 6 Mathematics to be used with the National
Textbook as an official teaching resource in all primary schools throughout Papua New
Guinea.

.~ Uke Kombra,
Secretary for Ed




How to use the Teacher's Manual

B Introduction

It is important to understand the composition of the National Textbook in order to use the Teacher's
Manual effectively. The Teacher's Manual (TM) has been developed for teachers to teach learning
contents to their students more effectively with the National Textbook (TB). The features of this
Teacher's Manual and its contents correspond to the National Mathematics Textbook according to
Grades 6, 7 & 8 Mathematics Syllabus. The standards outlined in the syllabus are reflected in this
Teacher's Manual to help teachers plan and conduct lessons. The Preliminary pages of the Teacher's

Manual consists of the following 6 sections: Components of the Teacher's Manual, Lesson
Presentation using Textbook and Teacher's Manual, How to Use the Blackboard Plan, How to

Conduct Assessment, Attachments and Yearly Overview. It is important for you to take time to
read and understand how to use the Textbook and theTeacher's Manual.

1. Components of the Teacher's Manual

- 1.1 Composition of the National Textbook_

The composition of the National Textbook consists of the following features.

3. Students’ ideas

Textbook uses students’ ideas for students to
think and reason mathematically. Basically,
students learn using prior ideas to higher
order thinking.

1. Chapter Heading Colours
Heading colour changes to assist teachers to
recognise each teaching term.
Term 1 Term 3
] Y,
Term 2 Term 4
Y i ) |
2.Titles and Numbers
Each chapter consists of Chapter and
Sub-chapter titles with numbers. All problems 5. Fun with Mental Math!

in the textbook have Tasks and Activities 26=[1x[]

. . The students can enjoy by filling in the boxes
including by numbers. We call o as task 1 with numbers where the answer equates to

and o as activity 1. the page numbers.

Sample Textbook Page

Chapt?r number Chaptler title

4. Ice breaking Activity Symbol P
Some chapters have Ice breaking activity as
the lead up activity for the chapter.

Students’
/
r I N N S - - .- -
Sub-Chapt o .. o | ideas
up- ap er I The answer 10 & division prodiem i the same ven if we I
title . 0p ‘ F . gy s S
3 We used adL:bluepal-n"l"hn £ m* -- I i.i‘-(}‘}) .(%’s-) :: ok 5 e I/I
ﬁ:hﬂmimnynfcmbecnv;ed [ 1 I g w:}:a:“;':":;rz I P ] .
/ [1] :::'!Lr:ea::::mrlcdu ion. : ol '%"4"%%5—' "I":'_ o rlorlty
Task number | —* = E] b= = == == ="d exercise
- T ) To divide a fraction by anather fraction, you can calculate |
Activiy — | (EEmmE e et Mark
number (azgad =172 9 S - SR Make sure teacher
(ST - KRR [ B ioviviniommarioin give this exercise
g i a9 o W e during lesson.
Win sany 1o carcutaie | ]
Slider mark W =3 b =] -
Students' i ommuamm':um-a. i U F FETE M s oot | =
wat, ks ses how mairy m can ba | — et e .
activity or '_.%:"%ﬂ;ﬂm“?ﬂ s ) s raen NS Fun with
Probl R ( & o i Mental Math
rOb em o) T e e o M [ Bgue. ] | 2.7
solving jar ) B E o o m.s;: ]
% Let's think about the siuation io use division of fraction by i ISJ- m- i w- /
fraction caloulate.
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Key Competencies acquired through the use of the Textbook
Experimental mathematical activities such as measure, compare, divide, order, touch, pile up
and throw are contained in all grades. It is intended to develop the ability and skills to be able to
solve various problems logically in daily life by considering many ways.

Mathematical Literacy

Activities for improving reading, expression and comprehension abilities and skills are contained
in relating formulas, letters and graphs. In addition, the textbooks are designed in order to use
acquired abilities and skills for future learning contents and daily life situations.

Structure of a Chapter in the Textbook
The structure in the Chapter consists of several Sub-chapters, Tasks, Activities, Exercises and
ends with a set of Exercise and Problems.

Chapter Sub- Chapter .
. Tasks - Activities .- Exercise » Exercise .PrOblemS
< & Evaluation

e
=

Parts of the Textbook
Textbook Introduction Page

The introduction page consists of two pages which introduces very important information and
icons allowing students and teachers to be familiar with what is expected to be encountered in the
textbook. It also has
| chapters learned from

|| previous grade
outlined carefully in a
i table of contents. It

{ promotes sequences
i3: of learning to help

i teachers to plan and
=4 program effectively.

Exercise & Problems At the end of each chapter, Exercises are set for

students to consolidate what has been learned
'.“:.““'.::’: “‘“““"“ " in a particular chapter. Page numbers indicating
R D specific content found for each exercise is
i“ﬁ“:::;‘% tagged beside each exercise.
A Problems and Review are placed after each
.izx::m::ﬂ;_:__:ﬁ Exercise in each chapter. The problems are
e o R more advanced in order to enhance students
© oyt . higher order thinking skills for each chapter. It
“u “: e also guides students to apply what they have
° :_Mw__,:_“:u learned. Revision "Do you remember?"
» g Let's calculate, & 5’%3:% §
B Additional information ® 2“: ©3xg  mpag @Ky
(Frere o e is placed in some units g section of the textbook is
Dotemie a e runber s s | to relate the content purposely for revision. Before
© Erase s covered to cultural and  moving on to the next chapter, these
e e e e social aspects of life. It set of exercises will enable students
helps the students to to reflect to the contents covered in
e s 81711 oot think mathematically in the past and relate to the new
et solving daily life chapter. This also promotes
situations. consolidating of previous content.

S i
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. 1.2 Main content of the Teacher's Manual _

The layout of the Teacher's Manual has 9 components: Lesson Information, Objectives,
Prior Knowledge, Assessment, Preparation, Lesson Flow, Teacher's Note, Sample
Blackboard Plan and Reduced Textbook page of the lesson. The information given in
each component will help in preparing and conducting lessons. Therefore, it is strongly
recommended that the manual is read and understood before planning each lesson.
Teachers should use Chapters and Sub-Chapters in the textbook and Units and
Sub-units in the Teachers' Manuals.

Lesson Information
Basic information consists of unit title, sub-unit or topic and lesson number for each sub-unit.
The textbook page and actual lesson number is indicated for easier reference.

Sub-unit Objective
Each Unit consists of one or more
sub-units and is indicated only at the

Sample Teacher's Manual Page

Unit: Mathematical Letters and Expressions

beginning of each sub-unit. The Sub-unit 1: Mathematical Letters and Expressions |- ot
Lesson 10f2 8
sub-unit objectives explain specific _

) i Sub-unit Objectives Assessment
Attitudes, Skills, Knowledge and 4 M v e W J T
Mathematical Thinking (ASK-MT) - T 5 e o a ol srmssonty Bt coracy o sndcf e
which should be achieved in this Lesson objective ooy Jeacher's Notes « & T

. » To understand how 1o write mathematical mp"‘g'ﬂ"‘::“’m“:g;?m Ripdrgrpicliria
sub-unit. e AR LA ol e undersiand consiant and variable.
* Example, & = a (6 is constant where it cannat
- J Prior Knowledge change ana:;;:aho wbr:ue where it
« Proportion, (Grade 5) m;w.a ..’.,";m“‘:-."'&".’i

= Two Changing Quantities. (Grade 5)

Preparation 2

» Chart explaining symbols a and r,
* Task [, 3 and €3 on charts,

Lesson Objective
Objectives capture the ASK-MT of
every lesson that should be achieved.

Prior Knowledge

Prior knowledge describes contents
that students should have acquired
before the new lesson. In the case
where students are not ready to learn

new concepts, the teacher can identify T - ":':.:'.:'::m‘:::;:..“

which contents to review and refer SRR (;{)

back to while teaching. . . N
N J

 Reduced Textbook page of the lesson
Corresponding textbook page is shown at the bottom of the left page.
The following are written in the page.
¢ Lesson span : Where the lesson begins r and ends _+ is indicated.*
* Answers and solutions of the Tasks, Activities, Problems and Exercises.
e Teaching points such as; Purpose of the Tasks, Exercises and Problem types and
characteristics of the problem, calculation and concepts.

VI

N e |
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Preparation )
The preparation specifies the materials or
resources which are recommended for use
in the lesson. Some materials may not be
available or accessible in the local
community. In such cases, teachers are
encouraged to improvise or replace them
with other relevant and available materials.

Assessment )
There are two types of assessments in this
Teacher's Manual, 'Formative F'and
‘Summative S'. The details are shown on

page IX.

Lesson flow / )

. 3 Think about how to write mathematical 55 Read and understand the given task.
expressions with symbols.

Rlead and understan the given situation. 5], @y the mahotmatical eentenco and

(8] Discussabout the scene of the picture on page [T Mulliply the haight with the length of opened
20 and think about how the shop owner is mwmm-m:wwxomm

calculating. Window)

M Students should pay attention to the conversation [5] ommnummmwhnm
and think of how the shop owner is calculating. with "z the ansa can ba writien as 90 x.r .
Introduce the Main Task. ao i o S i
Make correspondence between the phrases, iLe. Wiite press findi
5 pizzas cost 400 kina, 2 pizzas cost 160 kina, perimeter of ar polygons.

and 1 pizza cost 80 kina. Read and understand the givan task.
W Helpuuaumnomtmhuwhenmypmn =
different number, 1

Vi ot thw aambier m?mmmﬁfkﬁg\wmﬂuwm
cm broomsticks in| a.huutunaxplmsm
paxzamnna\almcnamuam rimelor (e sngth sund
[E] O Fill in the boxes and make expressions 1o find Www 2 4 the
the folal price. = ;:Mﬁanw: Gud=18
Tgmﬁamwmmm 2)) Reguiar pent gonsx;-.?o

Important Point Follow the lesson flow

Exp_hhﬂuwwﬁnhmbm Step by Step'

a “L:m;mm-m;;mmm Use prior knowldge
g matheetica! 'land students' ideas to

e e o aters | CTEATE Child CENtErd

“a"and "r"instead of [ and (.

When the number of pizzas you are buying is
represanted as “a” or "1} what would be the Her

) - X tereonir
expressions to find the total price? Let's think of thi: 8
- concapts ﬂ%&m
(5] BOxa,80xx

Wril that the
ﬂn uﬁm:mllm represents

window.

Sample Blackboard Plan

b hapre L, . St [

[Fesin Tush: Lath thimk ahout and make & matiematicsl sxpravien that rapresents tetal price |
1o [ SO — o
Wal a0

£ e

Whan wa By 2 pirzan, B0 x 3 = 180
Whes we ey 8 pizgas, 80 x 3 = 400

et i = e i 8 s

R — & 5 (X

Teacher's Notes

Contains supplementary information that is
useful to teachers and enhances their
content background knowledge as well.

Lesson flow

The lesson flow consists of several
teaching points that will help in the
understanding and visualisation of the
lesson sequence. It is important to read
this part in preparation for the lesson.

[T] : What the teacher should do
and say during the lesson.

[IN/ : Supplementary information or
key ideas and points that should be
considered when conducting the
lesson.

[S] : Students expected responses and
what they are expected to do
during the lesson.

[TIS] : Instruction for both teacher and
students to carry out together.

OThe number in the square
corresponds to the Task' in the
textbook.

© The number in the circle
corresponds to the 'Activity' in

__ the Textbook content of the lesson.

@ Important point to be emphasised
during the lesson are indicated by the
dotted boxes below;

{85 Importantigeas
a Important Definitions orTerms:

Blackboard Plan

Shows a plan of how the blackboard can
be arranged and must be utilised as a
guide. Refer to page VIII for more detail.

It is very important to read these
information before conducting the
lesson to understand the objective of
the lesson.

Vil
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. 1.3 Other Contents: Chapter Introduction Page

The Chapter Introduction page is found at the beginning of every Unit and consists of the Unit
Objectives with specific numerical representations of the Content Standards and Performance
Standards in the Syllabus, Teaching Overviews and Related Learning Contents.

1. Content Standard

The Content Standard outlineses the expected content
to be attained in this grade and is outlined in the
syllabus, comprising of the facts, concepts and ideas
that are important for the students.

2. Unit Objective

The Unit Objective outlines the key ASK-MT that
students are expected to learn or acquire at the end of
each unit. There may be one or more unit objectives for
each unit depending on the unit capacity and content.

3. Teaching Overview

The Teaching Overview outlines the main content areas
to be covered in each unit with sub units briefly
described to rationalise an overview of the unit. This
section can also assist the teachers to be aware of the
type of content expected in each unit and prepare in
advance.

4. Related Learning Content

Related Learning Content outlines the content map of
what the students have learned already, in-line with the
current unit to be taught. The previous content covered
will serve as the foundation for students to learn new
concepts and contents. Furthermore, the current unit to
be learned is also linked to the next learning area and
grade level.

The three digits such as 5.1.3
represents the grade level (5),
strand (1) and the content standard
(8).The expansion of the content
standard is further outlined in the
Unit Objective.

'

Chapter 3: Multiplication of Fractions 1

1. Content Standard

6.12. Students will be able 1o extend the multiphcation and division 1o fracions with multiphers.
and divisors a8 fraction and do and division the simplicity ol
rulgs,

2. Unit Objectives
*  Todeapen

+  Tothink about how 1o calculate the mulsiplication of fraction and masser the skil
*  Tounderstand that in the case of fraction, the same rule of integers s applied.

3. Teaching Overview

Students = with

Thay also did fraction multipled/divided by a whal numbor and how & think about it with ama
diagram, Based on the previous learning. this unit is meant for learming fraction » fraction.

Calculation of Fraction x Fraction :
First, stuconts

wapression. Then they strategise how 1o 5ol & Thay will think with an anea diagram and hink
o many unit fractions ane found as the arswer.

situation and

Inverse of o number :
Thay should firstly read and understand i definiticn of mullplicatve inverse. Than thay alsc.

through many practice of finding them based on the definision.

4. Related Learning Contents

Grey box:
Indicates current
chapter contents

Related
contents

> J

( Chapter # |
& Name »

. 1.4 Other Contents: End of Chapter Test

At the end of each unit in the Teacher’s Manual, there is an attached End of Chapter Test. The
test is purposely used to measure how much content and mathematical concepts the students
have understood and acquired for each Chapter. This will also help teachers and students to
understand better and observe vital areas to be improved in both teaching and learning. The test

Enal of Chapier Tost D ' ﬁ“""" "'"" s \
m | - |M "-’-m| L The figase bhow i st vpmemetr Ton e e .---I:uE
1 The bgure beiow @ pord syrametee.
4 90 mans - 40 mans] i ::-n:uu the crmtre of sy, which r.. o ises arv ppooprists 1o b
ik f i [ pointE__|
O — = :
_ “.Illl-z Slid-E’-]:A il t
e I Y it | ®
ot~ b ey A P=Dpr |
T e
:_I ™M 2,’“""“"’ e e H—
p—— e
omitin, ] TR
o s e e ey 2204 B
R — \ == e |
End of Chapter Test Answers of End of Chapter Test

VI

e

should be conducted as a separate
lesson to confirm students progress
or as assessment. Answers to the
end of chapter test is located before
a page of End of chapter Test as
sample on left.

Please use the evaluation test in
each chapter to confirm students'
progress and challenge each step
for delivering the best lessons!!




2. Lesson presentation using Textbook and Teacher's Manual

In every lesson preparation, teachers should always consider what to do before, during and after
the lesson. Both the Teacher's Manual and Textbook must be used to conduct a successful

lesson.

. 2.1 Lesson Preparation

When preparing a mathematics lesson the

following requirements should be considered;

1. Ensure to have both Textbook and Teacher's
Manual and read and understand the
lesson content.

2. Review previous lesson and understand the
next day’s lesson before delivering the
current lesson.

3. Work out and be familier with the answers

to the activities and exercises in advance.

4. Study the lesson flow, relate to the

blackboard plan and visualise how to use it.

5. Prepare teaching materials prior to the

lesson.

6. Plan and prepare according to the

recommended time.

. 2.2 Lesson Presentation

When you have prepared your lesson, you should now be ready to present your lesson.

Consider the following points during the lesson.

1. Have only the Teacher's Manual during the
presentation of the lesson.

2. Review students prior knowledge.

3. Present the task or problem situation from
the textbook.

4. Encourage problem solving approach and
facilitate group or general discussions.

5. Analyse and consider students' opinions or
findings and always direct misconceptions
back to the main concept.(Formative
Assessment)

6. Encourage students to do homework for
consolidation of skills.

(Formative and Summative Assessment)

7. Assist students to master the skills in the
lesson content through the exercises and
problems.

(Formative and Summative Assessment)

8. Evaluate and summarise important points,
concepts or ideas learned and predict what
is expected to be learned in the next lesson.

Must Dos

Strictly follow Teachers Manual with
reference to the Textbook.

Conduct experimental activities when
necessary.

Expansion of student ideas in the
textbook.

Involve students in outdoor exercises
when required to.

Encourage students to use mathematical
tools or instruments appropriately for its
purpose.

Encourage more student interactions.
Every lesson is important as concepts
are linked from one lesson to the next
lesson.

. 2.3 Lesson Evaluation

After the lesson, teachers should reflect on the
lesson taught and evaluate students
achievements and do self reflection.

These can be done through:

1. Marking of exercises or tasks done.

2. Observation checklists.

S

3. Review of board plan.

4. Student responses during summary of
the lesson.

5. Making adjustments based on the
evaluation to improve teaching
strategists lessons may require re-teaching.
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3. How to Use the Blackboard Plan

The Blackboard is an important tool for teachers to use daily. This Teacher's Manual introduces the
strategy for enhancing the effective use of the blackboard to improve student learning. The whole
blackboard should be utilised fully from left to right corresponding to the lesson flow.

Use the blackboard according to the
following steps.

1. Ensure that the whole blackboard is
clean.

2. Write Date, Chapter, Topic and lesson
number from the top left hand corner to
the right.

3. Follow the sequence of the lesson
working from left to right according to the
blackboard plan including:

a) Main Task Heading (MT)

b) Review

c) Student Ideas and textbook ideas

d) Important points

e) Tasks and activities (practices)

f) Summary (All of the components will
depend and correspond with the flow
of the lesson.)

Sample Blackboard Plan

Points to consider.

1. Write in a very organised manner so the
students can see connections and is
visible from all parts of the room.

2. Check what you write as you write if you
intend students to copy it down in their
exercise books to learn.

3. Encourage students to display their
ideas on the blackboard by writing and
explaining what they have learned and
promote student centred learning.

4. Allow students sufficient time to copy
what you wrote.

(Students should copy only the important
points, not necessary to copy all.)

@At the end of the lesson, it is

time for summary of the lesson.
Teachers should summarise
using the whole blackboard to
point out important points.

Chapter : Mathematical symbols and Expressions. Sub-Chepter/Topic: Let’s put Numbers into Mathematical Sentences

Main Task: Let's think about various ways to find the value of *x*. |

’ Mero's Idea

X was 30, total number is
0737 However 28 2 great-
or than 35, s0 X is 2 less than

0.

@ Use X to show the g i Xa
in the box and write an expression.
X & Vavi's idea

1 used a dagram

B oranges

If we have 35 oranges at the
beginning, how many oranges are in
the box?

Answer: 28 oranges

MT: Main task mark

m Yamo$ idea for solving problem m is
shown below. Explain her idea.

Sap—— Fyoutske  ssay om bom
abalarce X «7 and - balarced

EhlE - @:-—é

x4+ 7 = 35

Summarise the lesson based on what the
students have learnt and elaborate on
important points.

The Main Task is introduced as indicated on the Blackboard plan according to the lesson flow.
In this sample blackboard plan, the teacher writes and explains the Main task, then proceeds
with 1 (Task 1) (1) and (2) (activities 1 and 2).

e
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2. How to Conduct Assessment

4. How to Conduct Assessment

Assessment is a fundamental aspect of students
mathematical learning and performance. Results of
assessment will benefit the students in setting goals,
take high responsibility for their own learning and
become more independent learners.

There are two main types of assessment used in
this book which are in line with the syllabus
assessment to assess the students.

They are:

1. Formative Assessment (Assessment For or As)
2. Summative Assessment (Assessment Of)

This should guide teachers to prepare assessment
tasks and methods.

You will find summative S and formative F
assessment indicated in every lesson so it is
important for you to plan how you want to assess
students' learning and performance.

F Formative assessment
Formative assessment examples in the
Teacher's Manual:

e Observation checklists
e Correction of exercises
* Analysis of discussions
e Students' participation.

S Summative assessment
Summative assessment examples
include:

* Exercise and Problems
e End of Chapter Test
e Projects
Homework and Assignments.

The Teacher's Manual has four attached pages that the teacher can use when teaching
lessons. The pages consist of a Mathematics game information, Contents Chart and dotted
grids (5 mm? grid, a 1 cm® grid, a 1 cm?) and triangle rulers and a protractor.

1.  Mathematics game information

2. Content Chart from Elementary Prep to Grade 8

3. 5mm’grid

The 5 mm?grid can be used for drawing graphs, sketching nets or solids and

drawing various figures with 5 mm scale.
4. 1cm’grid

The 1 cm?grid can be used for drawing graphs, sketching nets or

solids and drawing with 1 cm scale.
5. 1cm’ dotted grid

The 1 cm? dotted grid can be used for drawing various lines, shapes or figures.

6. Triangle rulers and protractor

The triangle rulers and protractor can be used to draw shapes and figures, measure and

confirm lengths and angles.

These attachments can be
photocopied and given to students
when materials are not available in
schools.

Xl




6. Yearly Overview

Yearly overview is an essential and systematic plan of the grade content. It is helpful in the
preparation of the yearly program to effectively plan for teaching strategies. The strand is

outlined and identifies each unit and topic into different strand groups. The units are in

sequential order from the first to the last unit.

Strand Unit # Unit Name and Sub-unit Name Lesson # Page #
1
1 23,4
1. Shapes and Figures with Line Symmetry 2 56
3 7
4 8
Geometric Figures 2. Shapes and Figures with Point Symmetry 2 91'110
7 12,13
3. Polygons and Symmetr 8 14
- oY Y Y 9 15,16
Exercise, Problems and Evaluation 10,11 17,18,19
2 |Mathematical Letters and Expressions | [ 20 |
1. Mathematical Letters and Expressions g 2%’221
Data & 14 23
Mathematical 2.Let’'s Put Numbers into Mathematical 15 24,25
Relations Sentences 16 25
17 26
3. Reading Expressions 18 27
Exercise, Problems, Review and Evaluation 19,20 28,29
3
21 30,31,32
22 33
Number & 1. Operation of Fractions x Fractions 23 34
o ti 24 35
peration 5 3%
2. Inverse of a Number 26 37
Exercise, Problems and Evaluation 27,28 38
4 |DivisionofFractions [ [ 39 |
29 39,40,41
Number & 1. Operation of Fractions=+ Fractions g? ;g
Operation 32 43
2. What kind of Expression will it Become? 33 44
Exercise, Problems and Evaluation 34,35 45,46
Data & 5 |MultiplesandRates [ 36 [ 47 |
Mathematical 37 48
Relations 38 49
6
1. Operation of Decimals 40 51
Number & 41 52
42 53
Operation 2. Operation of Fractions 43 54
44 55
3.0Operation of Decimals and Fractions 45 56,57
Exercise and Evaluation 46,47 58

Xl
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Under each unit in the Overview, the topics for each lesson are also indicated. For all topics, the

——

actual lesson numbers are given according to the student textbook.

Column of Uni Names are highlighted by term colours suchas term1: green, term2: blue, term3:

orange and tearm 4: Pink.

Finally, page numbers are attached to each lesson to easily identify the lesson topics for planning.
Note: In the Yearly overview, the term ‘units’ is used while the term ‘chapter’ is used in the textbook.

Unit # Unit Name and Sub-unit Name

Lesson #

Page #

1. The Area of a Circle 49 61.62
Measurement
2. Approximate Area
Exercise, Problems and Evaluation
8
Data & 1. Ordering
Mathematical
. L 57 72,73
Relations 2. Combinations ) 74
Exercise, Problems, Review and Evaluation
9
61 78,79,80
1. Speed 62 81
Measurement ) 8
2. Speed and Graphs o4 83
Exercise, Problems and Evaluation 65,66 84,85
10
1. Volume of a Prism 67 86
68 87
Measurement
2. Volume of a Cylinder 9 &3
' 70 89
Exercise, Problems and Evaluation 71,72 90,91
11
1. Ratio 73 92,93,94
74 95,9%
Data & 2. Equivalent Ratio ;Z gg
Mathematical 7 8
Relations
3. Application of Ratio 28 9
' 79 100
Exercise, Problems, Evaluation and 80,81 101,102,
Mathematics Extra 103
12
82 104,105
1. Enlarging and Reducing Figures 83 106,107
84 108
85 109,110
Geometric Figures 2. How to Draw Enlarged and Reduced 86 111,112
87 113
Figures 88 114
89 115
3. Uses of Reduced Figures 0 116,117
Exercise, Review and Evaluation 91,92 118,119
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Unit Name and Sub-unit Name

Lesson #

13 | Proportion and Inverse Proportion 120
3 120,121
A4 122,123
95 124
1. Proportion % 124,125
97 126,127
98 128
Data & 9 129
Mathematical 2 Graohs of P ti 100 130,131
Relations - (araphs ot Froportion 101 132
102 133
3. Using the Properties of Proportion 103 134
104 135,136
105 137,138
4. Inverse Proportion 106 139
107 140
Exercise, Review and Evaluation 108,109 | 141,142,143
14 |How to Explore Data 144
110 144,145
1. Mean
Data & X 146
Matherr_matical Hg 141752)4%1149
Relations 2. How to Explore Distribution 114 152.153
115 154
Problems, Review and Evaluation 116,117 155,156
15 |Quantity and Unit 157
1. How to Represent Quantity 118 157,158
2. Units of Length: km, m, cm, mm 119 159
Measurement 3. Units of Area: km?, ha, a, m?, cm? 120 160
4. Units of Volume: m3, cm?3, kL, dL, mL 121 161
5. Units of Weight: t, kg, g, mg 122 162
6. Metric System 123,124 | 163,164,165
16 |Summary of Grade 3 to 6 Mathematics 166
1. Numbers and Calculations 125 166,167
Summary 2. Quantity and Measurement 126 168,169
3. Shapes and Figures 127 170,171
4. Data and Relations 128 172,173
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Chapter 1 Symmetry

1. Content Standard
6.3.1. Students will be able to examine symmetrical figures, and find out about their properties,
and enjoy constructing symmetrical figures.

2. Unit Objectives

To deepen the understanding about learning figure through observation and manipulation.
To understand the definition and characteristics of learning line symmetry.

To understand the definition and characteristic of learning point symmetry.

3.Teaching Overview

In Grade 6, students observe the features of figures by paying attention to the aspect of
symmetry. Students are to analyse the axis, centre, corresponding points and sides of figures
through several activities.

Figures with Line Symmetry :

Folding and overlapping activities will help students understand line symmetry. They also
should discover that the line between 2 corresponding points are cut perpendicularly by the
line of symmetry.

Figures with Point Symmetry:

Rotating activities will help students understand point symmetry. Note that the figure should
be cut, not only drawing so that students will see clearly how it is overlapped by rotation. They
also should find that the point of symmetry is the mid-point of the line between 2
corresponding points.

Polygons and Symmetry :
They observe the known polygons by the aspects of line and point symmetries.

4. Related Learning Contents

| Grade3 | | Grade4 | | Grade5 | Grade 6 | Grade7 |

¢ Properties of ¢ Properties of ¢ Properties of * Properties of ¢ Displacement

triangle > quadrilaterals > congruent > line symmetry > of figures
. e Perpendicular figures and point (parallel

[l and parallel symmetry displacement,

- [4 Congruent line symmetric

[6 Quadrilaterals] e [1 Symmetry] displacement,
Angles] rgtational

displacement




Unit: Symmetry Textbook Pages:
Sub-unit: 1. Shapes and Figures with Line Symmetry  002to 004
Lesson 1 of 3 _ Actual Lesson 001

Sub-unit Objectives

* To understand the definition and characteristics of * |dentify balanced and beautiful shapes. F
line symmetry. ¢ Define line of symmetry and its characteristics. F
* To understand how to draw figures with line * Draw and understand the line of symmetry. S
symmetry properties.

Teacher’s Notes

Lesson Objectives

* To realise that there is a balanced shape through
. new concept that the students may have to
the activities.

e To understand the meaning and definition of line experience by using the line of symmetry.
symmetry. Assist them to realise that the folding line that
the figure makes fits exactly on top of the

Prior Knowledge other is called the line or the axis of symmetry.

* Properties of quatrilaterals (Grade 4) Teacher may use block .Ietters A M ED
explain features of the line of symmetry when

Line of Symmetry or Axis of Symmetry is a

Preparation folded.

« Task {J A, B and C on printed paper for

manipulation.
* Copies of grid papers.

@ Paper craft windmill (Origami) @ Paper star

. - I~
Johnand his‘friendsfmadeiandi® ‘5\53
‘\\: 3

colle@‘tred some;toysiand papercraftss

They' madeimany/differentishapesiand

. Paper boat (Origami '
noticedithatisemejofitnem'hadibalancediand ©Pap (Origami) @ Jigsaw puzzles
beautifulishapes: g B »

’ - 1 .
, s ol
e o

£ -;..’l- e

@ Set square 1

‘ @ Set squ:

[>{> Let’s group the shapes above @, ®, ©, @, ® and @ into the
following:

We can fold the paper
and make a paper plane,
by making one side of
the shape fit exactly on
top of the other, so it will
belong to one of the
groups on page 3.

@ One side of this shape fits exactly on top of the other if folded in
half.
[ paper boat, paper plane, triangle ruler (e) ]
® The shape looks exactly like the original shape when it is rotated.
[ Windmill, paper star, triangle ruler (f) ]
© None of the above.
% [ Let’s explore the shapes that are balanced and beautiful. ] [ Jigsaw Puzzle ]

Mero

2=0-0
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Lesson flow

K Explore figures that are balanced and
beautiful.

[Tis] »>P> Read the situation and study the picture in

the textbook.
[S] Check Mero's explanation in the speech bubble.

[S] Describe the different shapes in the textbook.

[T] “What similarities can you notice about these
shapes?”

[S] Observe and share ideas about the figures; “they
are the same when folded’ “they are same when
rotated at one point.”

[T] Introduce the Main Task.

Refer to the Blackboard Plan

3 categorise the figures.

[Tis] »>P> “Based on the discussions, categorise the
figures into sections @), ® and €

[S] Categorise into:
(® paper boat, paper star, paper plane, ruler (e)

windmill, paper star, ruler ()
© jigsaw puzzle

] Fold figures in half and draw centre line.

@ Shapes and Figures with Line Symmetry

o One side of these figures should fit exactly on top of the other if
folded in half.
®

® ©

© How do you fold these figures exactly in half?
Draw a folding line on each diagram above.

@ Let's use the grid below and draw other shapes that can fit by
folding into half.

~ 1~

A figure with line symmetry can be folded
along a straight line and the two halves of

the shape fit exactly on top of each other.

The folding line is called the line of symmetry

é or the axis of symmetry. line of symmetry : l

[ E) Read and understand the given situation.

[T] © How do you fold figures in €, @ and @ in
half?

[S] By folding the figure, the left side and right side
overlaps and fits exactly.

ﬂ © Draw shapes that can fit exactly by
folding.

[IN] Give enough time for students to draw their
figures that can fit exactly when folded into half.

[S] Draw figures that can fit exactly when folded into
half.

EJ Important Point
[TlS] Explain the important point in the box

[} Ssummary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Lesson 01 Sample Blackboard Plan
is on page 5.




Unit: Symmetry
Sub-unit: 1. Shapes and Figures with Line Symmetry
Lesson 2 of 3

Lesson Objectives

* To investigate the characteristics of corresponding

points, sides and angles in line of symmetry.

Prior Knowledge
* Meaning of line symmetry.

Textbook Page:
005 and 006

Actual Lesson 002

Assessment

* Investigate and identify the characteristics of line

symmetry. F
* Solve the exercises correctly. S

Lesson flow 1

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the BP)

Preparation
» Square grid paper, rulers and tracing paper.

Teacher’s Notes 3 O Investigate the properties of line

Use the terms corresponding points,
corresponding sides and corresponding angles
in the discussion with the students.

There are two main investigations in this lesson.
Allow students to copy notes through the
sequence. Students should come up with their
own conclusion on what they have learned in
these investigations.

symmetry.

[T] Read the task with students. Can you identify

anything that overlaps and fits exactly?

[S] Complete activities @ to € before answering the

teacher. Find out that corresponding points,
sides and angles overlap and fits exactly.

E} Important Point
[TiS] Explain the important point in the box

[) Properties of Figures with Line Symmetry

Properties of Line of Symmetry
The figure on the right has a line symmetry.

Let’s explore the points, sides and angles

when it is folded along its line of symmetry.

© Which points lie on point B and point K i N
respectively when the figure is folded along M
its symmetric axis? Point Nand E

® Which side lies on top of side AB and DE,
respectively? Lines AN and KL

© Which angles lie on top of angle D and J,

respectively? Angle L and angle F

E H K L

Fl G|1I J

axis of symmetry

@ When the figure with line symmetry is folded along its axis of
¢ symmetry, the matching points are called corresponding points
and the matching sides are called corresponding sides and i
the matching angles are called corresponding angles.
In line symmetric figures, the sizes of corresponding sides and
angles are respectively equal.

o

— 8
The figure on the right has a line
symmetry.

Let’s write the corresponding points,

sides and angles. pyints D&E,C& FB&G F
Sides DC&EF,CB&FG,AB & AG Y
Angle D&E,C& F,B&G E

B Let’s explore the figure with line symmetry
on the right.

© The points B and N are corresponding. A

Consider how the line BN intersects with

w
Z

the line of symmetrerpendicularly
@ The points O and P are corresponding.

Consider how the line OP inftersects withh R
) Line of symmetry halves
the line of symmetry.Iine OP i?}to two)tlaqll a

© Compare the lengths of lines QB and QN,
RP and RO. Line BQand QN are equal AR

LineRPandROareequal.

D

P<
7

(LRI v,
For figures with line symmetry, a line that connects two '
corresponding points always intersects in perpendicular with the
line of symmetry.
The length from the line of symmetry to the corresponding points
are equal. :

— < IExereise"]

The figure on the right has a line symmetry.

@ How does the line CE intersect with the
line of symmetry? Perpendicularly

@ If the length of the line Bl is 25 mm,
what is the length of line IF? 25 mm
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Lesson flow 2

8 complete the Exercise.

[T] Allow students to give their answers in class and
do on the spot correction.

[TS] Do correction on the blackboard through
discussions.

3 Investigate the relationship between lines
of symmetry and lines connecting two
points.

[s] E) Read and understand the given situation.

[T] “Do you notice any relationship between the line
that connects two points and the line of
symmetry?”

[S] Solve activities € to € before answering the
teacher. Identify that the corresponding squares

[} Important Point
[TIS| Explain the important point in the box

E4 complete the Exercise.

[S] Solve all the exercises.
[T] Confirm students answers.

£} Summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

on the grid are exactly the same on both sides of
the points.

Sample Blackboard Plan (Lesson 1)

Chapter 1: Symmetry. Sub-Chapter/Topic 1: Shapes and Figure with line Symmetry.

m | Main Task: Lets explore the shapes that are balanced and beautiful.

>0 Lets group the figures into the
following;
A.  One side of this shape fits
exactly on top of the other if
folded in half.

paper boat, triangle ruler (e) , paper
plane

B. The shape looks exactly as the

original shape when it is rotated.
Windmill, triangle ruler (f) and paper
star

C. None of the above

Jigsaw puzzle

o4

e
P O

A figu
along a stradght line and the two halves of the
shape fit exactly on top of each other. The
folding line is called the line of symmetry or the
s of yymmetry.

[+ We can find shapes with

symmetry around us.

* Figures with symmetry can be
folded in half with the two
halves fitting exactly on top of
each other.

Sample Blackboard Plan (Lesson 2)

Chapter 1: Symmetry Sub-Chapter/Topic 1: Shapes and Figure with line Symmetry.

| Main Task: Lets explore properties of figure with line symmetry. |
Lets explore the figure with line symmetry. T

€) corr ding Points B and N forms

Corresponding Points

the line BN that intersects with line

Band N, Cand M, D and L

of symmetry perpendicularly.

Draw line of symmetry

Eand K, Fand J, G and L

on your Ishapes

Corresponding Sides

et:orresponding points O and P forms
line OP, the line of symmetry halves

AB and AN, BC and NM,
CD and ML, DE and LK,

EF and KJ, FG and IJ,

the line OP into two equal parts.

The lines BQ and QN are equal in

HG and HL

length.

m 0 Corr P di g Aﬂgles

Angle B and N, C and M, D
andL,Eand K, Fand J, G

rIn line symmetry when the figure with line symmetry is folded along its axis !
. the matching points care called corresponding points.
. The matching sides are called corresponding sides.
. The matching angles are called corresponding angles.
-

The lines RP and RO dare equal in
Length.

(Refer to TM for Questions and Answers)

MMARY

For the figure with line symmetry, a line
that connects two corresponding points
always intersects perpendicularly with line of
symmetry. The length from the line of
symmetry to the corresponding points are




Unit: Symmetry
Sub-unit: 1. Shapes and Figures with Line Symmetry 007

Lesson 3 of 3

Lesson Objectives
e To understand how to draw line of symmetry by
investigating the characteristics of corresponding
points, sides and angles.

Prior Knowledge

* Meaning of line symmetry.
* Characteristics of line symmetry

Preparation
» Square grid paper, tracing papers and rulers.

[ ) How to Draw Figures with Line Symmetry

Using the properties of line of symmetry
The figure below shows half of the figure with AB as the line

symmetry.
© Let's draw the other half to complete the figure.
Discuss with your friends how you will draw the other half to

complete the figure.
A

Count the squares
— to plot points and draw
reflecting lines

B

© Let's draw the other half to complete the figure.

Draw straight lines witi equal

A

draw the complete figure.
The length from the axis of symmetry to the
corresponding points are equal —

lengths from the line of symmetry.
hen connect points

© Let’s explain the properties of line symmetry that you used to l

Textbook Page:

Actual Lesson 003

Assessment

* Draw line symmetrical figures by investigating the

characteristics of line symmetry. F
* Solve the exercise correctly. S

Teacher’s Notes

Assist the students to use line of symmetry to
complete the drawing and set the
understanding that corresponding lengths and
corresponding angles are equal in figures of
line symmetry.

Ensure that both sides of the line symmetry

are equal.
After completing a series of study about line

symmetric figures, it is good to create line-
symmetric shapes using a mirror. If you place
a triangular figure on a mirror, various line
symmetric figures will appear depending on
how you place it on the mirror. It is also fun to
learn to create various line-symmetric figures
by reflecting in the mirror not only triangles but
also rectangles, squares and so on.
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Lesson flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the Blackboard Plan)

E Draw a figure of line symmetry with and without a grid.

[1§) @) Read and understand the given situation.

[T] Give out square grid paper and ask the students to complete €.

[S] @ Draw the other half with grid paper to complete the figure and discuss with friends on how you drew
your figure.

[S] Possible response: | completed the other half by counting the number of squares to the line Symmetry.

[} Draw the other half without grid to complete the figure.

[T] ® How can we draw the other half without the square grid paper?

[S] From the line of symmetry draw perpendicular lines that are the same length as the opposite side and
connect to the corresponding points.

[TN/ Ensure that the distance from the centre for both sides are equal.

J © Use the properties of line of symmetry.

[T] Ask the students to explain the properties of line of symmetry that they used to draw the complete figure.
[S] Explain that the length from the axis of symmetry to the corresponding points are equal.

£ Summary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chapter 1: Symmetry Sub-Chapter/Topic 1: Shapes and Figure with line Symmetry.

Important Point: m 9 Lets draw without the grid paper
*  The sizes of 0 o Lets draw figures using grid pap

corresponding sides and __A

‘ Main Task: Lets draw figure with line symmetry.

How did you drew it?
Students’ Possible Response
I drew perpendicular lines
with equal distance from the

angles are respectively

corresponding points to

- - completed the drawing
The line that connects I ! T
two corr‘esponding 0 B M ) S (B 19 2 U S B e [ AR S

perpendicularly. | f — B n line symmetry
The length from the line B @ studuits wxpiain how Length of the corresponding

points always intersects

points are equal.
The measure of the
corresponding angles are

How did drew it?

of symmetry fo the S'ruden'rs??:’t::ssible Response

corresponding points are I completed the drawing by counting
equal squares from the line

equal. symmetry to the other end. Then I

connect the lines

they complete the
drawing using the
properties of line
symmetry.




Unit: Symmetry
Sub-unit: 2. Shapes and Figures with Line Symmetry 008

Lesson 1 of 4

Sub-unit Objectives

* To understand the definition and characteristics of
point symmetry.

* To understand how to draw figures with point
symmetry.

Lesson Objectives

e To understand the definition and characteristics of
figures with point symmetry.

Prior Knowledge

e Characteristics of Line symmetry

e Cut outimage A, B and C from printed paper or by
tracing

@ Shapes and Figures with Point Symmetry

The meaning of point symmetry
| Which of the following figures match the original figure when

rotated for 180° at a fixed point ‘¢’ ?

= % &

Trace each figure above and rotate it 180° at a fixed point.

Confirm if the figure matches the original figure or not.

RS R

(09 (459 (907 (1359 (1809

respect to a point and the rotated shape matches the original
exactly.
The centred point is called the point of symmetry.

a point of symmetry : l

a point of symmetry

Textbook Page:

Actual Lesson 004

Assessment

* Show understanding that by rotating the figure the

shape is the same. F
* Define point of symmetry and its

characteristics. S

Teacher’s Notes

A figure that will match the original shape
when turned 180° around a point is called the
point of symmetry. You may use block letters
S Z DD for further explanation. Place center
point on one of these letters and rotate 180°.

It is important not only to learn point
symmetric figures as knowledge but also to
analyse them through manipulating figures.
Students can capture the meaning of point
symmetry through rotating various figures by
180 °.
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Lesson flow

nReview the previous lesson. [T] What can you notice?
[T] Introduce the Main Task. (Refer to the BP) [S] If Ais rotated at 180°, the figure will be the same.

[S] If Bis rotated at 180°, it will be different.

a Discuss which of the three figures matches /57 1 G is rotated as, A and B, the figure will be the
its original figure when rotated at 180°.

same.
s ) Read and understand the given situation. Important Point
[T] What can you notice about the three (3) figures? [1g/ Explain the important point in the box
[S] B has aline of symmetry
[S] If figures A and C are rotated at 180°, the figure

will be the same as the original. ﬂ Summary

[T] What have you learned in this lesson?

B Cut out the figures of A, B and C. [S] Present ideas on what they have learned.

[S] Trace and cut out figures A, B and C. [T] Use students' ideas to confirm the important
[IN/ Provide photocopied images if available or concepts of this lesson.

students may trace out the figures using tracing

papers.

§ Confirm what will happen if these figures
are rotated at 180° on the same point.

[TN/ Emphasise that rotation should be made on a
fixed point.

[S] Rotate the figure at 180° on a fixed point to
confirm if the figures match the original.

Sample Blackboard Plan

Chapter 1: Symmetry. Sub-Chapter/Topic 2: Shapes and Figure with Peint Symmetry Lesson: 1 of 4

i Main Task: Lets explore point symmetry ‘

Findings:

Which of the figure match the original figures when (A) When rotate af 180: it matches the original.
In line symmetry rotate at 1802 & (B) When rotate at 180° did not match the

origin
+  Length of the (C) When rotate at 180° it matches the origin.

s

corresponding

points are equal.

The measure of

the corresponding

180" with respect to point and the shape
exactly matches the original.

The centre point is called point of symmetry.
Figure A and C has a point of symmetry.

@
® |
angles are equal. sgchtd ety
©




Unit: Symmetry
Sub-unit: 2. Shapes and Figures with Line Symmetry
Lesson 2 of 4

Lesson Objectives

* To investigate the characteristics of corresponding

points, sides and angles using point symmetry.

Prior Knowledge
* Meaning of Point Symmetry

Preparation
» Square grid paper and rulers

Textbook Page:
009 and 010

Actual Lesson 005

Assessment

* Investigate and identify the corresponding points,

sides and angles of point symmetry. F

* Solve the exercises correctly. S

Teacher’s Notes

The corresponding sides, points and angles
of point symmetry can be obtained when
rotating 180° at the point of symmetry.

The size of corresponding sides and angles
are equal respectively.

Avoid the misconception of folding point
symmetry to find corresponding sides, points
and angles.

[ ) Properties of Figures with Point Symmetry

e The figure below has a point of symmetry. Trace the figure
and rotate it for 180° with respect to its point of symmetry.

Let’s explore the points, sides and angles. A

© Which points lie on point B and C /

respectively after rotation? E and F /

© Which sides lie on side AB and BC

©
m

respectively after rotation? DE and EF

© Which angles lie on top of angle B /

Q.
m
—

and D respectively after rotation? Angle A an

of symmetry, the matching points are called corresponding

the matching angles are called corresponding angles.
For any figure with point symmetry, the sizes of corresponding
sides and angles are equal respectively.

— < IExercise”]
The figure on the right has a

point of symmetry.

Let’s find the corresponding

points, sides and angles. D c
Points Cand G
Sides AB and EF
Angles D and H

E F

10

E: When a figure with point symmetry is rotated 180° on the point

points, the matching sides are called corresponding sides and

B Let’s explore the figure with point symmetry below.

€ Where do these lines intersect?
AD, BE and CF. Point|
@ Draw point H corresponding to

point G on side AB.

© Compare the lengths of lines

IG and IH.
Lines IG and IH are equal in length

For figures with point symmetry, a line that connects two
corresponding points always passes through the point of
symmetry.

The segments between a point of symmetry and each of the
corresponding points are equal.

< LExercise ]
The figure on the right has point
symmetry.
Let’s locate the point of symmetry.
Then, explain how you locate it.

Rule lines from point to point. The commion place
where they meet is the point of symmetry.
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Lesson flow

n Review the previous lesson. E Investigate the relationship between the
[T] Introduce the Main Task. (Refer to the BP) corresponding points and point symmetry.
[§] E) Read and understand the given situation.
4l Investigate the characteristics of [S] Solve activity @ to ©.
corresponding points, angles and sides © Point |

using point symmetry. © Drawing point H.

/] @ Read and understand the given situation. © Lines IG and IH are equal in length.
[S] Discuss with a friend and solve activity @ to ®.  [T] Confirm students' answers.

© E and F, ® DG and EF and & Angle A and E
[T] Explain the difference between line symmetry ﬂ Important Point

and point symmetry to avoid misconception. [T§] Explain the important point in the box
(Refer to TN) S
EJ Important Point £4 complete the Exercise.
[TIS| Explain the important point in the box [S] Solve the exercise.
[T] Confirm students' answers.
¥ complete the Exercise. £} summary
[S] Solve the exercises [T] What have you learned in this lesson?
[T] Confirm students' answers. [S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter 1: Symmetry. Sub-Chapter/Topic 2: Shapes and Figure with Point Symmetry Lesson: 2 of 4

Main Task: Lets explore properties of figure with point symmetry ‘

o - A a o

o Lines AD, BE, CF

intersect each other

Important Point:
+ A figure is point

at point L

@ Draw line from point

symmetrical when it is
rotate 180° with

G intersecting Point
I to point H.
0 Length 1G and IH

are equal.

respect to point and - /
the shape exactly
matches the original.
The center point is
called point of

/
il
|

V

Sample answers for ) . 0 @

o Points B and C lie on points E and F respectively. i
0 Sides AB and BC lie on ED and EF respectively. (Refer to TM for Questions and Answers)

symmetry.
i 0 Angles B and D lie on angles E and A respectively.

Figure A and C has a - i
Important Point i A figure with point symmetry when tin
point of symmetry. g s i = l%‘:): point sy ry rotating

m s | the sizes of corresponding sides and angles a
(Refer to TM for Questions and Answers) : .
Lare eqiml resgec’rwe[z.

11




Unit: Symmetry Textbook Page:
Sub-unit: 2. Shapes and Figures with Line Symmetry 011
Lesson 3 of 4 _ Actual Lesson 006

Lesson Objectives

* To demonstrate the understanding of how to draw * Enjoy drawing the figures using point symmetry. F
figures with point symmetry. * Explain the properties of point symmetry. S

Prior Knowledge

* Meaning of point symmetry
* Characteristics of point symmetry Teacher’s Notes

Use the Properties of Point of Symmetry

below to draw figures ;

* The lengths from the centre to the
corresponding points are equal.

* The segment connecting corresponding
points will pass through the centre of
symmetry.

(use the 2 points above for flow E})

Preparation
» Square grid paper, tracing paper and rulers

In order to draw a point-symmetric figure, it is
necessary to think beforehand about what
kind of shape it will be.

It is necessary to be aware of three things:
finding the corresponding points, a line
connecting the corresponding points passes
The figure below is half of the shape with A as the point of through the center of point symmetry, and the
oy line has an equal distance from the center.

[) How to Draw Figures with Point Symmetry

© Let's draw the other half to complete the figure.
Discuss with your friends how you will draw the other half to

i

complete the figure.

@ Let's draw the other half to complete the figure.

i

complete the figure above in your exercise book.

Rule line from point through the point of symmetry with
equal distance. Then connect the points.
(see Teacher’s Notes) O:0= 11

© Let's explain the properties of point symmetry that you used to l

12
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Lesson flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to Blackboard Plan)

P23 Draw a figure with point symmetry using grid paper.

[/§] @) Read and understand the given situation.
[S] @ Identify the corresponding points by counting the squares from the centre.
[S] Explain how they drew to complete their figures.

B Draw a figure with point symmetry without using grid paper.

[T] © How can we draw using point symmetry without a square grid paper?

[S] Identify the corresponding points without the squares to complete the figure by extending lines with the
same distance.

[S] @ Write down their explanation of the properties of point symmetry.

£} Summary
[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chapter 1: Symmetry Sub-Chapter/Topic 2: Shapes and Figure with Point Symmetry

' Main Task: Lets draw figures with point symmetry |

Imporfﬂnt poin.h ODNW the other half to oompleh the ﬁgur‘e& e

When a figure with point

symmetry is rotate 180° on the 0 |

point of symmetry, :

+  the matching points are N |

called the corresponding E . :
|
|

points

The matching sides are = T
called the corresponding EE] - b 4
sides 2] _ \ €  write down their explanations of the
and the matching angles are e e o et \ i properties of point symmetry

called the corresponding Bl f N

angles SENNNEEN

:;;Z:'ﬁ :z;ox r?" ding | We can complete figures with point

respectively equal. | _ | symmetry by using the idea of equal
| distance and draw line from the point

| symmetry to the other corresponding
I point.
L=
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Unit: Symmetry
Sub-unit: 2. Shapes and Figures with Line Symmetry
Lesson 4 of 4

Lesson Objectives

* To find line or point symmetry in the figures using
the characteristics of line and point symmetry.

Prior Knowledge

* Characteristics of line of Symmetry
* Characteristics of point of Symmetry

Preparation
* Images from the textbook

'~ Textbook Pages:
012and 013

Actual Lesson 007

Assessment

* |dentify and appreciate the symbols and signs
around them that have the line of symmetry or

point symmetry. F
 Categorise the symbols and signs into line

symmetry and point symmetry according to their
characteristics. S

Teacher’s Notes

Discuss symbols and signs that are common
to students in their provinces.

Allow students to identify figures within the
symbols and not just looking at the overall
symbol itself.

[ ) Let’s Find Symmetric Figures Around Us
a There are provincial flags and signs as shown below.

(4]

© Can you find symmetrical figures in the Symbols of Provincial flags?

Example, Oro Provincial flag. | car see the Ime of

symmetry on the
butterfly from the Oro
flag. Can you see
another?

© Let's find the line symmetries in the figures below of traffic and
road signs in PNG and other countries.

@@@
SOONIE

14

o There are institutions and company logos and emblems (figures)
around us as shown below.
© Let's find the characteristics of point symmetry in these figures.

iy, "’, \u

® A ®

TOYOTA mazpa  MITSUBISHI MOTORS EXOINIDA

Sports team logos
around us. Which part of the figures
have point symmetry?

Ambai
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Lesson flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the Blackboard Plan)

E Discuss symmetrical figures in symbols.

[T] Ask the following questions; Are these figures familiar to you? How can we categorise the symbols and
signs?

[S] Identify the line of symmetry and point of symmetry through discussions in pairs.

[T] Introduce the Main Task. (Refer to Blackboard Plan)

El categorise figures with line symmetry.

[s] @ Read and understand the given situation.

[T] Ask students to complete the task by categorising the figures with line symmetry.
[S] @ and @. Categorise the figures with line symmetry.

[} categorise figures with point symmetry.

[s] @ Read and understand the given situation.

[T] © Ask students to complete the task by categorising the figures with point symmetry.
[S] Explore the characteristics of point symmetry of company and sports logos.

[S] Confirm the lines of symmetry and points of symmetry.

£} Ssummary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chapter 1: Symmetry Sub-Chapter/Topic 2: Shapes and Figures with point Symmetry

‘ Main Task: Lets find line and point symmetric figures around us. ‘

[4)

For figures with line

(5} 8
Nof % iy o
S - TOYOTA mazpa WISUBISHIHOTRS HONDA

connects two

® ® i \E"\m corresponding points
NEA N g | Bk

perpendicularly with

. e W line symmetry.
24 @ % ® N A figure is point
= ' mﬁ, N n ) ﬁ symmetrical when it is
A A [PV o @ ...‘f.._. rotate 180° with
G/ o= e respect to point and
the shape exactly

matches the original.

(0]
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Unit: Symmetry Textbook Page:
Sub-unit: 3. Polygons and Symmetry 014
Lesson 1 of 2 _Actual Lesson 008

Sub-unit Objectives

* To observe the basic shapes with line symmetry * Investigate line and point of symmetry on the basic
and point symmetry. shapes. F
e |dentify and confirm the line and point of symmetry
Lesson Objectives on the basic shapes. S

* To explore and find the line of symmetry or point of
symmetry by observing the basic shapes.

Teacher’s Notes

Prior Knowledge

» Characteristics of line symmetry
 Characteristics of point symmetry

Know that polygons like trapezoids and
parallelograms do not have line symmetry.
Prove these by folding actual cut out figures.

Preparation Symmetric axis of regular polygon
* 5 basic shapes of quadrilaterals * A symmetric axis of odd number regular
polygon connects the vertices and the
midpoints of the opposite sides.
* A symmetric axis of even number regular
polygon connects the vertices and opposite
vertices or connects midpoints of opposite
sides.
* The number of symmetric axes of N sides of
a regular polygon is N.

Polygons and Symmetry

o Let’s explore the following quadrilaterals.

[\ TA

trapezoid parallelogram rectangle
Let’s draw lines
and pomt of
symmetry on
each flgure
square rhombus
Naiko

© Which quadrilaterals have line symmetry and how many lines of
P7arallelogram( ), thombus(2), rectangle(2)
%nd square (4).

© Which quadrilaterals have omts mmetry?
|§) Iy ectangle, square and rhomBus

symmetry does each havi

Indicate the point of symmetry |n eg ngi
© Which quadrilaterals have line symmetry and point symmetry,
respectively? Parallelogram, rhombus, rectangle and square
© Which quadrilaterals have two diagonals that are also lines of
symmetry? Parallelogram and rhombus

o Let’s explore the following triangles.

A

t
right triangle equilateral triangle isosceles triangle

© Which triangles have line symmetry and how many lines of
symmetry can you draw in each figure?Equilateral (3), isosceles (1)
© Which triangles have point symmetry? Equilateral triangle

14=0-0
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Lesson flow

£ Review the previous lesson.

[T

Introduce the Main Task. (Refer to the BP)

F3 Explore and categorise the quadrilaterals.
[8] ) Read and understand the given situation.

[T]
[S]

@ B

@ B

@ B

Display the 5 quadrilaterals on the blackboard
and ask students to explore.

Explore the 5 different quadrilateral and identify
the number of line and point symmetry for each
quadrilateral.

© Which quadrilateras have line symmetry and
how many lines of symmetry does each have?
Draw lines to identify number of symmetry for
each shape.

Answers: Parallelogram (2), rhombus (2),
rectangle (2) and square (4).

® Which quadrilaterals have point symmetry?
Indicate the point symmetry in each figure.

Use the properties of point symmetry to identify
the quadrilaterals that have point symmetry.
Answers: Parallelogram, rectangle, square and
rhombus.

© Which quadrilateral have line symmetry and
point symmetry, respectively?

Categorise quadrilaterals into line symmetry and
point symmetry.

Answers: Parallelogram, rhombus, rectangle and
square.

[T] © Which quadrilaterals have two diagonals that
are also lines of symmetry?

[S] Identify quadrilaterals that have two diagonals
that are also lines of symmetry.
Answers: Parallelogram, rhombus and square

E} Explore the 3 types of triangles.

[T] @ Display the 3 types of triangles on the
blackboard and ask students to explore their line
and point of symmetry.

[S] Explore the 3 different triangles and identify the
number of line of symmetry for each triangle.

[T] © Which triangles have line symmetry and how
many lines of symmetry can you draw in each
figure?

[S] Draw lines to identify number of symmetry for
each triangle.

Answer: Equilateral (3) and isosceles (1)

[T] © Which triangles have point symmetry?.

[S] Use the properties of point symmetry to identify
the triangles. Answer: Equilateral triangle.

5 Summary
[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter 1: Symmetry Sub-Chapter/Topic 3: Polygons and Symmetry. Lesson: 1 of 2

| Main Task: Lets explore different Quadrilaterals and Triangles.

n Let’ explore different Quadrilaferals.

rhombus

Rhombus and parallelogram have 2 line symmetries and Square
and rectangle has 4 line symmetries.

a Lets explore different Triangles.

I Right Triangle  Equilateral Triangle Isosceles Triangle

o Equilateral have 3 lines of symmetries and
Isosceles Triangles have 1.

9 Equilateral triangles

9 Parallelogram, Rhombus, Rectangle and square have point symmetry.

€ Parallelogram, Rhombus, Rectangle and square.

0 Parallelogram, Rhombus and square.

17




Unit: Symmetry Textbook Pages :

Sub-unit: 3. Polygons and Symmetry 105 and 016
Lesson 2 of 2 _Actual Lesson 009

Lesson Objectives Teacher’s Notes

* To explore regular polygons and identify their line
of symmetry and point of symmetry.

* Regular polygons with even number of sides
have both point and line symmetry while
polygons with odd number of sides have line
symmetry but not point symmetry because
when rotating 180 , the corresponding
points,sides and angles do not match. The
lines of symmetry pass through the point of
symmetry. In the case of circles, they have a
point of symmetry and unlimited lines of

Prior Knowledge

* Properties of line and point of symmetry in
polygons.

Preparation

* Coloured papers and table for regular polygons to
be categorised.

symmetry.
Assessment
e Explore and identify line and point of symmetry of
regular polygons. F
* Solve the exercise correctly. S
regular Polygons and Symmetry
<] Let's explore regular polygons. o Using what you learned about symmetry, make household
@ @ items out of flat papers. How do you
BB B

regular pentagon regular hexagon regular octagon regular nonagon

© Let's group the figures above into the figures with line symmetry

e

and point symmetry.

Line symmetry [Regular Pentagon, Hexagon, Octagon and Nonagon
Point symmetry |Regular Hexagon and Regular Octagon
©® How many lines of symmetry does each figure have?

floral decoration toothpick nameplate
Let’s fill in the table below.
N regular regular regular regular
pentagon hexagon octagon nonagon
Number of lines 5 6 8 9

© Let's draw a point of symmetry in each of the point symmetrical
figures.

© Let's reflect on what you explored. Please write what you
observed in your exercise book and discuss with your friends.

Let’s classify heptagon and decagon in the above table.

| found that there
are figures with

both line and point
symmetries.

How many lines of
symmetry does
each figure have? /)

Yamo */ Rubin’s Vase

Sare

< 3_Exercise |

Let’s explore a circle.

The picture on the right is symmetrically
designed. Take a closer look into it.

@ Does a circle have line symmetry? Yes What do you see?

How many lines of symmetry can you find?Many a

@ Does a circle have point symmetry? Yes the circls

Place the point of symmetry on the circle. \ 4
The point of symmetry is the center.

18
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Lesson flow

£ Review the previous lesson.

3 © Explore and find the line and point of
symmetry.

57

[S]

Introduce the main task. (Refer to the BP)

© Group figures into those with line symmetry
and those with point symmetry.

Let the students notice that there are various
characteristics. For example:

* There are more than one lines of symmetry in
each figure.

* Regular hexagons and octagons have lines of
symmetry and points of symmetry.

EJ Identify the line and point of symmetry for
polygons.

[T] ® How many lines of symmetry does each figure
have?

[S] Identify the number of lines of symmetry for each
figure.

[T] © Ask students to draw a point of symmetry for
the figures with point symmetry.

[T] © What did you observe in activity @ and ©?

[S] Confirm that there is more than one line of
symmetry for each figure and regular polygons
with even sides have a point of symmetry.

§ complete the Exercise.

[S] Solve the exercises.
[T] Confirm students' answers.

£} Let's Make Some Paper Craft.

[S] @) Do this task as homework or during free time
and discuss the attachment of Rubin's Vase with
a friend.

[} Summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Date: Chapter 1: Symmetry.

Sub-Chapter/Topic 3: Polygons and Symmetry.

Main Task: Lets explore Regular Polygons.

°QQ

Regular Regular

D B

Regular Regular
Octagon Nonagon

3/

Regular
Hexagon

Regular
Octagon

In regular polygons, the line of symmetry can

Pentagon Hexagon
o Line

Symmetry

Regular pentagon, Hexagon, Octagon and
Nonagon

0 -
be found by corresponding sides and point.
*  The regular polygons with even sides also have
point symmetry.

Point
Symmetry

Regular Hexagon and Regular Octagon

(Refer to TM for Questions and Answers)

Name Regular | Regular | Regular

pentagon | hexagon | octagon

Regular
nonagon

No. of 5 6 8 9
Lines

n Let’s make household items. Complete as Homework

r
We can find line and point symmetry in
figures and items around us.
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Unit: Symmetry Textbook Pages :

Exercises, Problems and Evaluation 017to 019
Lesson 1 and 2 of 2 Actual Lesson 10 and 11;

Lesson Objectives

* To confirm their understanding on the concepts * Solve the exercises and problems

they learned in this unit by completing the correctly. F' S

Exercises, Problems and Evaluation Test

confidently.

Prior Knowledge -
* All the contents in this unit Teacher’s Notes
This is the last lesson of Chapter 1.
Preparation Students should be encouraged to use the

e Evaluation Test necessary skills learned in this unit to

complete all the Exercises and solve the
Problems in preparation for the evaluation test.
The test can be conducted as assesment for
your class after completing all the exercises.
Use the attached evaluation test to conduct
assesment for your class after finishing all the
exercises, problems and review as a seperate
lesson.

AN P hRI Yol B\ ERMISIE ICEY

@ Draw the other half to complete the symmetrical figure.

@ Line AB is the line of symmetry. m @ Distinguishing symmetic gers

@ Which figures have line symmetry, point symmetry or both?

@ Point A is the point of symmetry.

e S [ va

>

LT
=T | P~ —] @ The figure 'R 8t PYMERES (Rd By ety Point symmegy (3
Draw the line of symmetry. A _ -
B @ Finding the axis of symmetry.

@ Fill in the table below using the properties of the following
quadrilaterals. Pages 14and 15

B c
@ The figure on the right has point symmetry.

@F 3 ® © Draw the point of symmetry. A -
@ Finding a point of symmetry.
B E
® ® g o
@ A square has both line and point symmetry. .-
@ Dividing a square into two congruent shapes.

@ Divide a square into two congruent shapes by a line.

® ® © © ® ® (example) (example)
Figures with line symmetry | O Ol O] O OO
""""" Numberofiine | 2 | 2| 1] 4 |1 | _ .

Figures with point symmetry | O O O O \ \
[ D : ® You will find that any line drawn in () passes the same point.
i Lets calculate. Do youremember? (B What do you call the point? Point of symmetry
®1.2><4351'% 3.6x35 126@7.2x4.35'28@ 8.6x7.564.5 ® Use lines and curves to divide a
(5 448+8 56® 379+494.75@ 60+25 24 9.1+0.713 square into two congruent shapes.
S : The figures on the right are examples.
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Lesson flow

N complete Exercises @ and @.

[S] Solve all the exercises.
[T] Confirm students’ answers.

3 Complete the Do You Remember exercise.

[S] Calculate the multiplication and division of decimal numbers.

E} complete Problems 1, @ to @.

[S] Solve the problems.
[T] Confirm students’ answers.

§ complete Problems 2, @.

[S] Solve the problem.
[T] Confirm students answers.

[} complete the Evaluation Test.

[IN/ Use the attached evaluation test to conduct assesment for your class
after finishing all the exercises and problems as a seperate lesson.
[S] Complete the Evaluation Test.

Symmetry Name: Score
R l m m m E] [! E m g E /100
. 1. The figure below is point-symmetric. [4 x 10 points = 40 points]
o We are going to make symmetrical shapes with coloured papers.
» Imagining the figure affer foiding by using the axis of symmetry. (1) For locating the centre of symmetry, which pair of lines are appropriate to be

(1) Fold the coloured paper. H ke shape (&) drann?
the coloured paper. How can you cut to make shape a2 AC and CG Answor:
Draw cutting lines in the diagram. b: CH and DG

c: CG and DH
(2)  Write the part corresponding to; A H
a) PointA
™ Point E BT
b) Side DE
Answer: . F

SideHA

(3)  Let the centre of symmetry point I. D E

Find the side which is the same length as

An;wer: D I

]
|

x
The first folding line

(2) Fold the coloured paper three times. How can you cut to make shape@? 2. Find all answers of the following questions about the figures below;
Draw cutting lines in the diagram. [3 x 20 points = 60 points]
(a)

The first and

second folding line
}
- (1) line symmetry figure. Answer :
|

The third folding fine

(2) point-symmetric figure. Answer : a nd b

(3) figures with both features of line-symmetric | Answer : b

and point-symmetric.
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End of Chapter Test

Date:

Chapter 1: Name:

Symmetry

Score

/100

1. The figure below is point symmetric.

[4 x 10 marks =40 marks]

(1) For locating the centre of symmetry, which pair of lines are appropriate to

be drawn?

(a) AC and CG

(b) CH and DG

(c) CG and DH Answer :

(2) Write the part corresponding to;
(a) Point A

Answer :

(b) Side D

Answer :

(3) Let the centre of symmetry point I.
Find the side which is the same length as HI.

Answer :

2. Find all the answers of the following questions about the figures below;

(a) (b)

[/

(1) Line symmetric figure. Answer :
(2) Point symmetric figure Answer :
(8) Figures with both features of

line symmetric and point symmetric Answer :

22
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[3X20 marks =60 marks]
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Chapter 2 Mathematical Letters and Expressions

1. Content Standard

6.4.3. Students will be able to use mathematical letters in expressions to represent place values

and interpret them.

2. Unit Objectives

* To deepen the understanding of mathematical expressions describing the relation of numbers
and quantities and for making use of them.
* Use letters @ and x instead of using words, or to express quantities to write mathematical

expressions.

* Investigate by substituting numbers for letters.

3. Teaching Overview

Mathematical letters in expressions such as @ or I tend to be psychological barrier for students to
learn mathematics. Teachers should be sensitive to those psychological barriers and think how
students can accept the new concepts. Remember that it students do not understand the ideas

then they are not convinced.

Expressions with Letters :

First the class can recall expressions with words. Next they recall the expressions using O or [].
Those previous learning will be developed gradually to expressions with mathematical letters.
Substitution of numbers or thinking with diagrams and pictograms will help students understand.

Let’s Put Numbers into Mathematical Letters :

Students should find that any numbers including decimals and fractions can be substituted for
letters. They should investigate the relationship among numbers in expressions by referring to
diagrams, mathematical sentences with words and tables.

Interpreting Expressions :

Students are supposed to be given lots of experiences for interpreting mathematical sentences
with letters. They will appreciate that mathematical sentences with letters are simple ways to

express the relationship between letters through their experiences.

4. Related Learning Contents

| Grade 1 |

Grade 3 |

e To express the situation of
addition and subtraction in
maths sentences

¢ To express the situation of
division in maths sentences

[Addition] [Subtraction]

[8 Division]

| Grade 2

¢ Interrelationship between
addition and subtraction

¢ Relating maths sentences
and figures
* Maths sentences using []s

[Addition and subtraction]

[18 Mathematics sentences
using []]

e To express the situation of

Grade 4 |

multiplication in maths

Maths sentences using ]

Grade 5 |

¢ To seek the relationship of
two quantities which are
express in a simple
sentence

[12 Proportions]

Grade 6

¢ Maths sentences using
words (such as ¢ and x)

and A

sentences

[Multiplication]

[19 Quantities change together]

S

[2 Mathematical Letters and
Expressions]
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Unit: Mathematical Letters and EXpressions “rebook page :

Sub-unit: 1. Mathematical Letters and Expressions

Lesson 1 of 2

Sub-unit Objectives

¢ To understand how to write mathematical
expressions using X or a, apart from the symbols

[JorO.
* To find the value of a mathematical expression by

substituting numbers for .

Lesson Objectives

¢ To understand how to write mathematical

expressions using x or ¢ instead of symbols
orO.

Prior Knowledge

* Proportion (Grade 5)
* Two Changing Quantities (Grade 5)

Preparation

* Chart explaining the important point.
e Task () diagram on a chart.

020 and 021
Actual Lesson 012

Assessment

* Understand and write mathematical expressions
using letters such as a or x other than[Jor O. F
* Solve the exercise correctly. S

Teacher’s Notes

Do not introduce 1 (Pi)in this lesson but 3.14
Pi means the ratio of the circumference of the
circle to its diameter.

Purpose of the lesson is for the students to
understand constant and variable.

Example, 6 X a (6 is constant where it cannot
change and « is the variable where it changes
(Teacher reference only).

Perimetre =3.14 (Constant) x d (Variable)

Mathematicallletters

Expressions

May | have 5 40kafor 4

boxes of |
pizza? l 5_boxes of
pizza,

| @

% 7/ 60 kina for
- 2 pizza boxes, A
! =t
How does the
seller calculate?

@ Mathematical Letters and Expressions

How to write mathematical expressions with symbols
Rupa’s family are buying pizzas which costs 80 kina each for a

birthday party.

© Let'sfillin each [ ] with a number and make expressions to find
the total.

e Bought 1 box of pizza ......... 80 x 1 =

e Bought 2 boxes of pizza ...... X =
» Bought 5 boxes of pizza ...... X =

© Represent the number of pizzas with O and the total price with [.

Make an expression to represent the relationship of [Jand O.
80.x [LJ=(

=7 In mathematics, numbers and quantities can
be represented using letters such as @ or a "JC'
other than [Jand O.

=
[o))
o

&

The price of I pizzas, which cost 80 kina each, can be written as
80X X or T X80.

20=[=+0

24

Writing mathematical expression with I.
B A sliding window has a S0C

height of 90 centimetre (cm).
© Write an expression to find the

area of the window when opened.

® Opened5cm ......... 90 x 5 = 450
® Opened 10cm......... 90 x =

® Opened 12.5cm...... 90 x =
® Opened 90 cm......... 90 x =

Height ~ Opened  Area of opened
length window

© Write an expression to find the area if the opened length is & cm.
90 X I

Make different types of regular polygons using 6 cm broom sticks.
Writing mathematical expression with @.
© Write an expression to find the perimeter (the length around the

polygon).

e Regular triangle......... 6 X =
e Regular pentagon ...... 6 X =
e Regular octagon......... 6 X =
o Regular dodecagon ... @ X =
© Write an expression to find the perimeter of a regular polygon
with @ sides.
® Regular polygon with @ sides...... @x@

The perimeter (the length of circumference) of a circle is expressed
as diameterx 3.14
Write an expression to represent the perimeter of a circle with

a@ cm radius. ax2x3.14

OxO=21
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Lesson flow

n Think about how to write mathematical
expressions with symbols.

[TS] Look at the picture and discuss what the

situation is about.

Discuss about the scene of the picture on page

20 and think about how the shop owner is

calculating.

Students should pay attention to the conversation

and think of how the shop owner is calculating.

() Read and understand the given situation.

Introduce the Main Task. (Refer to the BP)

Make correspondence between the phrases, i.e.

5 pizzas cost 400 kina, 2 pizzas cost 160 kina

and 1 pizza cost 80 kina.

Help students to realise that when they put a

different number 1, 2,.... for the number of

pizzas, the total cost changes accordingly.

© Fill in the boxes and make expressions to find

the total price.

[S] © Make a mathematical expression using
Oand [

B ¢EE 8 @

B

3 Important Point
[TI§] Explain the important point in the box

E} Understand that ¢ or = can be used when
making mathematical expressions instead
of using [Jor O.

[T] Remind the students that they can use the

letters @ and x instead of [Jand O.

[IN/ When the number of pizzas you are buying is
represented as ¢ or x, what would be the
expressions to find the total price?

Let’s think about it?
[S] 80 xa,80 xx.

Chapter 2: Mathematical Letters and Expressions.

Sub-Chapter/Topic 1: Mathematical Letters and Expressions

8 write an expression that represents the
area of the opened window.

[ @ Read and understand the given situation.
[S] @ Study the mathematical sentence and

complete the rest.
[IN/ Multiply the height with the length of the

opened window to find the area. (Height x
Opened Window = Area of Opened Window)

[S] © So, when we substitute the opened length
with &, the area can be written as 90 x .

) write an expression for finding the
perimetre of regular polygons.

[ E) Read and understand the given situation.

[S] @ Make different types of regular polygons using
6 cm broomsticks and think about an expression
to find the perimeter (the length around the
polygon).

[S] 1.) Regular triangle, 6 x 3 =18
2.) Regular pentagon, 6 x 5 = 30
3.) Regular octagon, 6 x 8 = 48
4.) Regular dodecagon, 6 x 12 =72

[S] © The expression to find the perimeter of a
regular polygon with a sides is 6 x @.

[} complete the Exercise.

[S] Solve the exercise.
[T] Confirm students' answers.

4 summary
[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm important
concepts of this lesson.

Sample Blackboard Plan

Lesson: 1 of 2

I Main Task: Lets think about and make mathematical expressions using symbols. I

D When we buy 1 pizza,
80x1 =280
When we buy 2 pizzas, 80 x 2 = 160

B @) Make an expression for the perimeter.

Regulortrangle......... 6 3 =[18

When we buy 5 pizzas, 80 x 5 = 400

@ unit price x the number of pizzas
= total price
O =0

0 @ Opened5cm
e Opened 10cm

e Opened 90 cm

r
1
(]

In mathematics, numbers and quantities
| can be represented using symbols such
! as "a” or "x” other than O and O

| Expression: 80 x a, 80 x X.

e Opened125em...... 90 x [12.5 = 1125

Regular octagon......... 6 8 =48

- 5 - 30
2 x [10 | - 900 " M. S 12.+172
(2] Expression: 6 x a

(Refer to TM for Questions and Answers)

3 Numbers and quantities can be represented using
symbols such as “a” or "x" other than O and O

8100

HArea of ed
windon
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Sub-unlt. 1. Mathematical Letters and Expressions

Lesson 2 of 2

022
Actual Lesson 013

Lesson Objectives

e To find the value of mathematical expressions by
substituting a number for I.

Prior Knowledge
* Expressions with Symbols

Preparation
* Activity @, © and ©

Let’s Calculate Total

To find the value of mathematical e
ubstituting a number for X
Anda filled'in boxes with apples.

There are 2 boxes of apples and
4 single apples.

© If there are 10 apples in each box, how many apples are there
altogether? 2x10+4=24  Answer: 24 apples

® Use I to show the number of apples in each box and write an
expression to find the total number of apples. 2X I +4

The number of apples in /\ -
2 boxes is calculated, Zapples Tapples  4apples
2xthe number of apples
in each box. L 2
\ ; —
Mero \E x Eapples/él\ apples

© If the number of apples in each box is 15, how many apples are
there altogether? 2xX15+4=34  Answer: 34 apples

—— < ZExercise ]
Use X to show the number of bubble gums in each box.
Write an expression to find the total number of bubble

gums using .

J:;,? &
Poimagy 'eA ==
2XT+4 /‘.i‘?,’-

There are 3 bottles and 2 decilitre (dL) of juice.
@ Use I dL to show the amount of juice in
each bottle. Write an expression to find
the total amount of juice using . 3X X +2
@ If the amount of juice in each bottle is

5 dL, how much do we have?
3Xx5+2=17 Answer:17dL

Lets use I to
show what you
want to know.

22=0=+01

26

Assessment

e Understand and write a mathematical
expression using x. F

e Calculate using x to find the value of the
mathematical expression. F
* Solve the exercises correctly. S

Teacher’s Notes

The mathematical expression must always
relate to the problem situation and make
meaning out of it.

We introduce O and [] as a place —holder
into which we can put any number. ( In some
special cases, the same number is put into
such place —holders). However, once we start
to use a and X instead of () and [ ], students
may have difficulty considering such symbols
a and X equally as place —holders. Some
may encounter problem here.

Exercise.

[S] B Write an expression using X to find
the total number of bubble gums.
Mathematical Expression: 2X X +4.

[S] B» Write an expression using X to find
the total amount of juice.

Expression is 3X X +2

[T] Confirm the expression for the situation.

[S] Substitute X with 5 and solve expression:
3XX+2,soitwould be 3x5+2=17
Answer: 17 dL




——

Lesson flow

EN Review the previous lesson. [T] Guide students to put the number 15 to
[T] Introduce the Main Task. (Refer to the BP) substitute x and find the total number of apples
when there are 15 apples in each box and 4
E Find the total number of apples. apples outside the box.
[1i§] @) Read and understand the given situation. [S] Because x is 15, now we can rewrite the
[T] © Get the students to read the question and expression as 2 x 15 + 4 = 34
explain how to write their mathematical Answer is 34 apples.

sentences to solve the situation. .
[S] Each box has 10 apples, so if there are 2 boxes, £l complete the Exercise.
then, we should calculate as 2 x 10 and add 4 [S] Solve the exercises.
extra apples. [T] Confirm students' answers.
2x10+4=24 Answer: 24 apples
[} Summary

B © Make an expression using x to findthe /T what have you learned in this lesson?
total number of apples. [S] Present ideas on what they have learned.

[T] Confirm with students which part of the [T] Use students' ideas to confirm the important

expression changes. .
) . concepts of this lesson.
[S] Itis the number of apples in each box. P

[S] Express the problem in words or by symbols

such as .
e In words: 2 boxes x apples and add 4 more

apples
* Mathematical Expression: 2 xx + 4

». Diagram Description (Line Segment) from the

text book.
[S] 2 x the number of apples in each box + 4.

¥ © Solve the expression by substituting
with a number.

Sample Blackboard Plan

Chapter 2: Mathematical Letters and Expressions. Sub-Chapter/Topic 1: Mathematical Letters and Expressions Lesson: 2 of 2

Main Task: Lets think about mathematical expressions using = to calculate the total.

- _ v e If the number of apples in each
Xapples Xapples™ happles box is15, how many apples are
there altogether?
$ og
2x 15+ 4 =34 Ans: 34 apples
= e ~ “Exercise"
\\5_ [— x| |apples --"/ftapples
o How many apples are there altogether (Refer to TM for Questions and Answers)
if there are 10 in each box? -=- - s s
2x 10 + 4 =24 Ans: 24 apples | The number of apples in 2 boxes
| is calculated, 2 x the number of - -
@ Make an expression to find the total | apples in each box W cun use. t:;':::“"* an unkaoun
number of apples. - B ——
2XT+ 4

0= 99@e .
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Sub-unit: 2. Let’s Put Numbers into Mathematical Sentences

Lesson 1 of 4

Sub-unit Objectives

e To explore various ways to identify the appropriate
number or value to substitute for x in problems
applying addition.

* To identify the appropriate number or value to
substitute for X in problems applying multiplication.

* To identify the number or value to substitute for =
in problems applying both multiplication and
addition.

* To identify various mathematical expressions that
represents the sum of angles in polygons. To find
the appropriate value for @ when the number of
sides/ angles is described a.

Lesson Objectives

* To explore various ways to identify the appropriate
number or value to substitute for X in problems
when addition is applied.

* Find the value of I.

Let’s Put Numbers into Mathematical Sentences
ow to find the number to substitute for &-which s__q_tisfies (x+a=b)

o Farmers filled the box with oranges. —5 e
‘}' 55
SRS

There is one box and 7 oranges.
the box and write an expression to find the total number of oranges.

@ Use I to show the number of oranges in

© If we have 35 oranges at the beginning, how many oranges are in
the box? 28 oranges

Mero’s Idea

¥ Vavi’s Idea

If £ was 30, total number is | used a diagram.

30+7=37 However, it is 2 35
greater than 35, so X is 2 $"x =
less than 30.
Therefore, =28 Therefore, £ =35-7=28
4 4

e Yamo'’s idea for solving [ is shown below. Explain her idea.
How to find . by solving the equation

Yamo’s Idea

Think of a mathematical
sentence as a balance model.
X +7 and 35/ is balanced.

[ Lk

If you take away from both
sides, they are still balanced.

To find &, if a mathematical sentence is an addition such
as I +7=235, you use subtraction on both sides to find .
X +7=35
T +7-7=35-7

Itis easy to read if
you align the equal

28

023
Actual Lesson 014

Prior Knowledge

* Calculating total
* Expressions with Symbols

* Chart showing students’ ideas.

Assessment

e |dentify various ways on how to find a number by
substituting for x in a mathematical sentence of

addition with x. F
* Find x by solving the equation which satisfies the

mathematical sentence.F 'S

Teacher’s Notes

Yamo’s idea can be considered as an
advanced solution. She looks at the given
mathematical sentence as a scale and thinks
X +7 and 35 are balanced. She further thinks
she can maintain the balance if she takes out
7 from both sides. This is an application of the
property of equations.

X+7=35
X+7-7=35-7

=28




——

Lesson flow

£ Review the previous lesson.

3 Think about how to find the total number of
oranges.

(D Read and understand the given situation.
How many oranges are there altogether in the
box?

We do not know how many oranges in the box.

For now we do not know so, there are ' number
of oranges in the box with 7 extras.

© Discuss and write an expression by
substituting X for the number of oranges in a
box.

How can we represent the number of oranges in
an expression?

The number of oranges in the box is represented
by x and the oranges left is 7 so the expression
would be X + 7.

€4 B b B4 BE

E} © Explore various ways to determine the
appropriate number or value to substitute

for x.

[T] Introduce the Main Task. (Refer to the BP)

[T] Get students to explore various ways to identify
the number of oranges in the box.

[S] Use the expression above to think of various
ways to find the appropriate number or value for
ZX.

[T] Ask the students to discuss and explain the 2
ideas.

[S] Mero’s Idea: Assuming that there were 30

oranges in a box, he was able to calculate

30+7 =237

Chapter 2: Mathematical Letters and Expressions. Sub-Chapter/Topic 2: Let's put Numbers into Mathematical Sentences

However, it can be seen that there was an
increase of 2 from the 35 oranges at the
beginning, so that means X is 2 less than 30.
Therefore, I = 28.

Vavi’a ldea: In the beginning there were 35
oranges, so she thought of drawing a line
segment to help find the number of oranges in a
box.

¥ Solve the task by finding the value of ..

[i§] ©) Discuss Yamo's idea by drawing the
explanation of the diagram and calculation of the
equation on the blackboard on making a balance
following the sample in the textbook.

Remind students that subtraction can be used to
identify the appropriate value for x.

Whatever is done on the right side of the
equation must be done on the left side of the
equation.

) Important Point
[T/ Explain the important point in the box

[} Ssummary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Lesson: 1 of 4

| Main Task: Lets think about various ways to find the value of “z".

@Mﬂm‘slﬂu

If X was 30, total number is
30+7=37. However it is 2 great-
er than 35, so X is 2 less than

20.

o Use X to show the number of oranges
in the box and write an expression.
+ 7

If we have 35 oranges at the
beginning, how many oranges are in

Therefore, X =28

9.

| used a diagram.

_—  3oranges—

Yamo’s idea for solving problem is
o shown below. Explain her idea.

Ifyou take  away from both

Think of a mathematical sentence as sides, they are stil balanced.
abalance. X +7 and

ey
%
T+7=35

T+7-7=35-7

the box?
Answer: 28 oranges

— Xoranges ~ 7oranges
Therefore, X = 35-7

e

same operation on both sides of the
mathematical sentence.
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Unit: Mathematical Letters and EXpressions “rebook page -

Sub-unit: 2. Let’s Put Numbers into Mathematical Sentences

Sentences Lesson 2 of 4

Lesson Objectives
* To explore various ways to identify the correct
value for X in problems applying multiplication and
division.

Prior Knowledge

* How to solve a math sentence using the opposite
operation.
e Expressions with symbols.

* Chart or Drawing of a parallelogram.

Assessment

¢ Understand how to calculate a mathematical

sentence with a multiplication of x. F
e Calculate based on a mathematical sentence for a

given situation. F
* Solve the exercises correctly. S

024 and 025
Actual Lesson 015

Teacher’s Notes

Mathematical sentences (Equations)

In this textbook, some equation patterns are
introduced; a+ =b, X—a=b,aX X=Db.The
value for X' can be identified using opposite
operation on both sides of the equation.
Ensure better understanding by demonstrating
it with a chart or other methods. Those who
do not fully understand its logic tend to make
simple mistakes, i.e. to identify the value for =
in an equation a— X' =Db, writing X=b—a
without thinking.

Students should be also advised to write
equal signs (=) aligned with the previous
sentence when rewriting their sentences when
solving for .

Students should practice identifying the
appropriate values for X in mathematical
sentences (addition, subtraction, and
multiplication) for the exercises.

There is a parallelogram like the figure
oevntgqﬁr:g%e number to substitute for 2 Which sati$fi@s (
If the area is 18 square centimetres
(cm?) and height is & cm, write a 5cm
mathematical sentence to find the area.5 X X' =18
@ Based on the expression in @), find the height of the

parallelogram. ' = 18 + 5 =36  Answer:3.6cm

x=0)

How to find the number to substitute for . which satisfies (X x @ = b)
Rodney drinks the same amount of milk everyday.

He drank 2 litres (L) in 3 days.

Amount O T 1 2 (L)
© If he drank I L per day, write a !

of milk !
Day F

mathematical sentence to find 0 1 3 (day)

2
the total amount of milk he drank in 3 days. 1’ X 3 = 2/;\
© Based on the mathematical
sentence of @), solve to find the
) Ny
amount of milk he drank per day. 5 o X3
r=2+3== Answer'?L

5x X =18, or T X3=2, you use division on both sides to find .

Not only does X represent

5xx =18 X X3=2 whole numbers (integers)
5XT+5=18+5 X Xx3:3=2+3 | parasodecimaisand
X =3.6 T = %

“......Thinking.about why mathematical expressions.
using symbolsas X X @ are appreciated
B You used @ or I to show various quantities. Write in your exercise

book about why letters are useful and discuss it with your friends.

It is useful because we
can represent quantities
that changes in one
letter.

Make a mathematical
sentence which you
think is easier to solve.

Kekeni

Gawi
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Find the number for X .
@ x+4=22 18 (©@38+x=5416
@ x —27=18 45 ©7xx=5%

® x-6=15 21
® T x4=14 35




——

Lesson flow

£l Review the previous lesson.

3 Find the area of a parallelogram whose
height is .

() Read and understand the given situation.

© Get the students to write a mathematical
sentence using the base, height and area.

Base is 5cm, the height is unknown and the total
area is 18 cm2.

If the area of a parallelogram is 18 cm? and the
height is Xcm. Use the formula to write a
mathematical sentence.

The mathematical sentence would be 5 x X' = 18
Confirms relationship of the diagram and

mathematical sentence of the formula of the
parallelogram.
Introduce the Main Task. (Refer to the BP)
@ Based on the expression in Activity @), find X
and explain.
Confirm using the idea of balancing the equation
from one side with the other side. (18 =5 x X')

5xx =18
5xX +5=18+5

X =36

Confirmation: 5 x 3.6 = 18
[TN/ Advice students to substitute X with its value to
check if their answers are correct.

B 0E B«d B« B8

[s]

ﬂ Identify the appropriate number or value for
X, and write a mathematical sentence.

[ @ Read and understand the given situation.

[S] @ Write a mathematical sentence to find the total
amount of milk Rodney drank in 3 days if he

drank X L per day.

Identify the appropriate value for .
[S] If2L=3daysand X L =1 day.The
mathematical sentence is 2= x 3
[S] @ Solve the amount he drank per day by writing
X x3=2. p
The value of X ig X = 2+ 3 or 7 and so
. 2 3
Answer is X = 3 L per day.

ﬂ Important Point
[T/ Explaln the |mportant point in the box

[S] Learn that when identifying the value for ., if a
mathematics sentence is in such as 5 x.x = 18,

or x x 3 =2, they can use division to find x.

[IN/ Emphasise that r does not always represent
whole numbers (integers) but they can be
decimals and fractions.

£ Explain the usefulness of the letters a or
x in mathematical expressions.

[Ts] () Read and understand the given task.

[S] Discuss with others why letters such as a or x
are useful.

[T] Confirm that they can use one letter to represent
a variable or quantity.

[} Complete the Exercise.

[S] Solve the exercise.
[T] Confirm students' answers.

E4 summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Sub-Chapter/Topic 2: Let's put numbers into Mathematical Sentences. Lesson: 2 of 4

Main Task: Let’s think about and write mathematical expressions fo find the value of “z”.

a and r are used to show various
quantities. Write down and discuss
when symbols are useful.

Chapter 2: Mathematical Letters and Expressions.
Bo If he drank x L per day, write a
mathematical sentence to find the
total amount of milk he drank in 3
days. -1 E 2(L)
: < < Exercise"
il Dz!f

5‘-‘"" e 0 2 (tay)
(Refer to TM for Questions and Answers)

@) 1f the area is 18 cm?, and the

@ Calculate the amount of milk he
drank per day. A

height is £ ¢m, write a mathematical
sentence tfo find the area.
Sxr=18

e Based on the expression, find the
height of the parallelogram.
r=18+5 Ans: 3.6 cm

Imik)y | x | 2
[Dayday) | 1 | 3

r=24+3 Ans: 2/3 litre

=
Tofmdufa hematical isin multiplicati

5% )0 =18,0r J0'x 3 = 2, you may use division to find the answer.

SEe Eme |
S5k +5=1845 X %x353=243 | butalso decimals and

7 i

x=36 x=% fractions. & :

such as
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Sub-unit: 2. Let’s Put Numbers into Mathematical Sentences 025

Actual L 016
Sentences Lesson 3 of 4 _Actual Lesson

Lesson Objectives Assessment

* To find the number to substitute for X which * Write mathematical expressions for I with
satisfies (X Xa+b=c) where a, b and c represent enjoyment and find the value of X. F
known numbers. * Think about how to find the number to substitute

* To write mathematical expressions with X and to for x which satisfies (X x @ + b = ¢) where a, b and
find the number to substitute for I . c represent known numbers. F 'S

Prior Knowledge

* Expressions with symbols
* Solving expressions with symbols by balancing the Teacher’s Notes
equations.

From the table, X is represented by 7, 8, 9,
etc. and it is called an Independent Variable or
« Chart of table on textbook page. commonly known as X values, where it stays
the same. In the same way I X2 in this case
is called a dependent variable or commonly
known as the y values because it depends
entirely on the X (independent variable to
make it change)

Recommend the idea of replacing and accept
i the number for calculations as well from advanced students
o 0 who use prior knowledge.

ow to find the number to substitute for 2 which satisfies (X x @ + b)
There are 2 boxes of chocolates which contain the same amount

and 3 more pieces of chocolates. When you count the total,
it is 23 chocolates. How many chocolates does each box have?
© |f the number of chocolates per box is I, write a mathematical
sentence for the total number.
| xx2+3=23
@ By using the following table below, let’s find the total number of
chocolates in the case of 7, 8, 9, ... for x.

z 71819 |10 |11 {
zx2 | 14| 16|18 |20 |22 {
xzx2+3 | 17 | 19] 2123 |25 {

First, calculate the | could find the
number of chocolates number for Z, if

in 2 boxes and then the total number of
add 3. chocolates is 23.

How to write mathematical expressions with ..

There are 8 stacks of coloured papers and 3 sheets.
ow to find the number to substitute for .
© If 1 stack is T sheets, write a mathematical

expression to find the total.[ rXx8+3 ]
© If the total is 107 sheets, how many sheets are in one stack?
Try numbers 10, 11, 12 and so on for Z. X x8+3=107
T x8=107-3
Xr =104 +8=13

Find the number that applies for X by replacing it with

8,9, 10, ...... and so on.
D X X3+4=37 r =11 @ T X8+5=77 =9

32
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Lesson flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the BP)

3 O Think about how to find the number of
chocolates per box as r and write a
mathematical sentence for the total.

[T/ Read and understand the given situation.

[S] @ Read the problem and find the number to
replace ..
[IN/ Students should realise that if the number of
chocolates per box is represented by x. It is
written as r as the number of chocolates in one
box multiplied by 2 boxes plus 3 extra chocolates
outside of the box and so it will total to 23
chocolates.

[S] Write the mathematical sentence xr x 2 + 3 =23

E} Think about how to find the number to
replace x.

[S] @ Use the mathematical sentence from € to
complete the table by finding the total number of
chocolates.

[Ti§] Discuss and complete the first column of the
table so they can complete the others.

[S] Copy the table and complete the table for 7, 8, 9.

[T] Invite students to complete the table on the
board and identify patterns.

[S] Complete 10, 11 and 12 on the table.

[T] Ask students for which value of x satisfies the
sentence 2 x x + 3 = 23.

[S] When 1 is 10

Write mathematical expressions using X
and how to identify the appropriate number
or value to substitute for .x.

[§] @) Read and understand the given situation.

[T] © If 1 stack is substituted as & sheets, write a
mathematical sentence to find the total.

[S] Follow the example from the previous task 6 and
write the mathematical sentence X x 8 + 3 = 107.

[T] Confirm the mathematical sentence of

xrx8+3=107

@ Complete the activity by finding the number of

sheets in a stack.

From the confirmed mathematical sentence

X x 8 + 3 = 107. Clarify that x is represented by

10, 11, 12; etc on the blackboard.

Present their calculations to find the total which

is 107 sheets.

Encourage students to extend their numbers to

see where their answer lies in the table.

Present their answers on the blackboard.

Confirm their answers.

Students can just use the mathematical sentence

to find the x value which is 13.

B8« B @ B @

[} complete the Exercises.

[S] Solve all the exercises.
[T] Confirm students' answers.

[} Ssummary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter 2: Mathematical Letters and Expressions.

Sub-Chapter/Topic 2: Let's put numbers into Mathematical Sentences.

[Mnin Task: Lets write mathematical expressions and think about numbers to substitute for “z". |

How many chocolates does each
box have?

is x.

8 xr+3

0 If the number of chocolates per box
is x, write a mathematical sentence
for the total number.
rTXx2+ 3=23

There are 8 bundles of coloured
papers and 3 sheets.

o Write a mathematical expression
to find the total when 1 bundle

@ If the total is 107 sheets, how

(Refer to TM for Questions and Answers)

We can calculate amounts by :
substituting x in an expression with a |
number.

many sheets are in 1 bundle. Try

Find the total number of chocolates
in the case of 7, 8, 9, ....., for .

numbers 10, 11,12, ete, for z.
1. Using the expression:
8 xx+3=107

2. Substituing z:
10x8+3=283

X 78] ]10]11 %
Xx2 u |16(18 (20| 22 181*38
X243 71921 (23| 25 13 .

11 x8+3=91
12x8+3=99
13 x8+3 =107

8xx
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Sub-unit: 2. Let’s Put Numbers into Mathematical Sentences 026
Lesson 4 of 4 _ Actual Lesson 017

Assessment

e Think about various mathematical expressions to
identify the sum of angles in polygons. F 'S

Lesson Objectives

e To think of various mathematical expressions
representing the sum of the angles in a-sided

polygons and determine the appropriate value for
a.

Prior Knowledge

* Characteristics of triangles.

* Congruence and angles of figures

* Mathematical sentences

* Regular polygons and circles (Grade 5)

* Drawing of two polygons on a chart.
* Tape diagram in activity €.

Teacher’s Notes

The lesson focus is on identifying patterns
and developing mathematical expressions
and sentences using angle sum of regular
polygons.

In the expression 180 X @ —360, we simplify
the expression to 180 X (@ —2) by taking out
180 as the common multiple. We then find the
sides of the polygon with 1620 by balancing
the equation.

[) The Sum of Angles in Polygons

o Let’s reflect on the sum of angles in polygons.
e The sum of angles in a triangle ............
e The sum of angles in a quadrilateral......

® The sum of angles in a pentagon .........

® The sum of angles in a hexagon .........

© Based on the figures above, Phillip thought of an expression for
calculating the sum of the angles of regular polygons.
Fill in the [ ] below and explain his thinking.

© Use the expression in @ to find the sum of angles of a decagon.

© If the sum of angles is 1260°, how many sides does this polygon
:_—180><a ;
1260 360

It is easy to calculate

have?
180%x @ —360=1260

180 @ —360+360= 1260 +| 360
180x @ =1620 if we divide both

dividend and divisor
180x @ +180 ={1620 + 180 by 10 for calculating
a= @ 1620+180.

© Brenda wrote the expression 180 % (@ —2) to find the sum of

angles in @- sided polygon. Explain her idea with figures.
Using the expression, calculate how many sides a polygon has if

the sum of its angles is 1620°. l

26 =[1=[] —
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Lesson flow

£ Review the previous lesson.

[P} Think about various mathematical
expressions to identify the angle sum of
polygons.

[T] Introduce the Main Task. (Refer to the BP)

[§] ) Read and understand the given situation.

[S] Find the angle sum of all the polygons.

(Refer to textbook)

[IN/ Students should treat this as a review of their
previous knowledge of polygons in grade 5.

[T] © Based on the figure above how did Philip think
of an expression to calculate? Please explain his
thinking.

[S] A pentagon makes 5 triangles.

180 x 5 = 900° (the angle sum is too large)
So, 900- 360 = 540° (angle in the centre)
180 x 5 - 360 = 540°

Expression: 180 x @ - 360

EJ Use the expression to find the angle sum of
a decagon.

[T] © Using the expression in @, find the sum of
angles of a decagon.

[S] 180 is multiplied by10 (triangles) in a decagon
and subtract 360 to get the answer 1440.
(180 x 10 — 360 = 1440) Answer: 1440°

[T] ® Sum of angles is 1260°. Use the same

expression in @ to find how many sides this
polygon has.

[S] Write a sentence, 180 x @ — 360 = 1260° and
solve.

[IN/ When identifying the appropriate value for a, that
is a question of how many sides the polygon has
in © to solve.

[S] Think about it based on the line diagram.

180 x @ — 360 = 1260° Answer: @ =9

ﬂ © Making a math sentence based on a
figure.

[T] Get students to explain how Brenda is thinking.

[S] Draw figures of polygons; quadrilateral, pentagon
and hexagon to determine that the number of
triangles is the number of sides - 2.

[IN] @ - 2 represents the number of triangles she
found in the polygon.

[T] Put the identified answer into an equation to
check the answer.

[S] Calculate 180 (@ - 2) = 1620

180 (@ - 2) +180 = 1620 + 180
a-2+2=9+2
a=1

£} Ssummary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter 2: Mathematical Letters and Expressions.

Sub-Chapter/Topic 2: Let's put numbers into Mathematical Sentences

Lesson: 4 of 4

I Main Task: Lets think of various expressions to identify the number of sides (a) of polygons. I

e
>

'8 || Sum of angles in polygons
* Triangle
*  Quadrilateral
* Pentagon

180°
360°
540°
T720°

180 x d - 360 = 1260

Hexagon

) Phillip thought of an expression for
calculating the sum of angles for

reqular polygons. a=

Fillthe| ' below, and explain his thinking.

180 [xa-| 3¢60)

) Use the expression to find the sum of
angles of a decagon.

180 x 10 - 360 = 1440°

figures.

elf the sum of angles 1620°, how many
sides does this polygon have?

a= 1620 + 180

Brenda wrote the expression
© 180 x (a-2) to find the sum of angles in
a-sided polygon. Explain her ideas with

When the sum of angles is 1620°
180 x (a - 2) = 1620

a= 11
Answer: Undecagon

} To find the number of sides in a

| polygon, we find the value of "a" in:
9 li. 180° x a - 360 = angle sum

IL ii. 180°x (a - 2) = angle sum

180xa

~ 1260380

180 x d =1260 + 360
180xa= 650

Using the expression, calculate how
many sides a polygon has if the sum of
angles is 1620°.
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Sub un|t 3. Reading Expressions
Lesson 1 of 1

Sub-unit Objectives

* To read a mathematical expression and identify * Calculate by reading the expressions. F
what it represents. * Interpret and appreciate what mathematical

expressions represent. F 'S

Lesson Objectives
* To read a mathematical expression and identify
what it represents. Teacher’s Notes

Mathematical Expressions Represents
Relations of Numbers/Quantities.
In this unit, teacher needs to carry out

effective teaching and learning activities for

, students to understand what they mean by
* Chart showing the cost for each vegetable . .
mathematical expressions of numbers or

quantities.

Encourage and involve students in activities

that are not only to make mathematical

expressions using symbols but also to read

expressions in depth. There are various ways

to read expressions in depth, some of which

would include the following:

¢ To read an expression and contextualize it
with concrete situations accordingly;

* To consider a wide range of numbers and
apply them to an expression; and

* To read an expression in accordance with a

Prior Knowledge
* Expressions with Symbols

F
0 Reading Expressions

Eggplants
90 toea each

Interpreting the meaning of mathematical expression ; i ; ; .
David wert 10, local market visualised model such as a line diagram;
Carrots were I toea each, tomatoes were 50 toea each and and the table to help them solve accurately.

eggplants were 90 toea each.
What does each expression for € to @ represent?

X +50 Expression €) represents the
%r{(ot + 1 tomatoy total cost of one carrot and

one tomato.
carrgts
X X5+

carrots+ 1 e antf o
Txd+50x4 "

Interpreting mathematical expressions
Look at the pictures and write what each expression represents.

©70xx ® x x5+930

4 carrots +4 tomatoe

Total cost for X pens
which costs 70 toea each

A pen costs 70 The amount
toea each... of juice is...

he quantity of juicd” l
The quantity of 5 packs of I ml juice
and botttle of 930 ml. OxO=27
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Lesson flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the BP)

P Intepret the meaning of mathematical
expressions in the given problems.

[s] ) Read and understand the given situation.
[T] Get the students to discuss and make meaning
out of each expression @ to ©.
[S] @ X + 50, represents total cost of 1 carrot and 1
tomato
© X x 7, represents total cost of 7 carrots
©® X x5+ 90, represents total cost of 5 carrots
and 1 eggplant

O X x4 +50 x4, represents total cost of 4
carrots and 4 tomatoes.

ﬂ () Look at the pictures and think about
what each expression represents.

[T] What do you think each of the expression
represents?

[S] @ The red pen costs 70 toea each. So, 70 x X

represents the total cost of x number of red
pens.

[S] @ 930 ml is the amount of juice in a bottle. There
are 5 packed juices in the picture, so X in the
expression I x 5 + 930 represents the total
amount of ' mL times 5 packs and 930 mL
bottle of juice.

[S] Therefore, representation says that there is - ml
of juice in a pack times 5 plus 930 ml of bottled
juice.

[IN/ Encourage students to think and realise what *
represents by associating the pictures with the
given expressions.

5 Summary.

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter 2;: Mathematical Letters and Expressions.

Sub-Chapter/Topic 3: Reading Expressions

Main Task: Lets think of various expressions to identify what it represents.

Write what each expression represents.

0 T0xzx

90 toea each J!

What does each expression represent?
0 x +50 1 carrots and 1 tomato

g.rx'(

€ rx5+90
© rx4+50x4 4 carrots and 4 tomatoes

7 carrots

5 carrots and 1 eggplant

Summarise the lesson based on what |
the students have learned and
elaborate on important points.

03x5+930

0 70 x z (Total cost when buying red
pens for the quantity x).

0 T x5 + 930 ( Total amount of juice)
It is the fotal amount of juice in all
packed juices each of which contains
x ml and a 930 ml bottle juice.
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Unit: Mathematical Letters and Expressions Texibook Page
028 and 029

Exercise, Problems, Review and Evaluation Actual Lesson 019 & 020!
Lesson: 1 and 2 of 2

Lesson Objectives

* To confirm their understanding on the concepts * Solve the exercises correctly by confirming what
they learned in this unit by completing the they learned in the unit. F 'S
Exercises, Problems, Review and Evaluation Test
confidently.
Teacher’s Notes
Prior Knowledge This is the last lesson of Chapter 2.
* All the contents learned in the unit. Students should be encouraged to use the

necessary skills learned in this unit to
complete all the Exercises and solve the

e Evaluation Test Problems in preparation for the evaluation test.
The test can be conducted as assesment for
your class after completing all the exercises.
Use the attached evaluation test to conduct
assesment for your class after finishing all the
exercises, problems and review as a seperate
lesson.

Ao/ QRVE VI TE WSl i

(.D Wrw to f|n the number to substltute for .

ite a mat ematlca expression using X and solve for X Let's fill in the () with numbers.
@ 8.27=[1 |x8+(0.1|x2+(0.01x7

DA set;f weekly7d|ar|es c‘%sts X kma 6 sets cost 720 kina. ® 0.206=0.1 ><+x6
@ The cost of one textbook Is X kina a§1 5 textbooks books is 650 kina.
® Mary ]:"Cas 0 marbles. Sgr_e got x more ?s)g the total became 52. e When 7.26 is the original number, find the answer when it is:
@ Thereis a rlbbon Wh'Ch 'S x cm 1100 é’_ 110 @ 10 times the original number. 72.6

||:-°|3 usedhgg cm ZO therd 'Z Gom '?ﬁ ® 1?0 times the original number. 726

letsl?lgdt tﬁen:ur:}nbg: ';(())rs; : stitute for . v ) ® @ of the or|g.|n.al number. 0.726
@ x+8=22 14 ® X x6=48 8 'l @ 100 of the original number. 0.0726
® x-3.5=7 10.5 @ X x3=4.515

e The cost of 5 mattresses is 1400 kina.
@ How much is the cost for 1 mattress?1400 + 5= 280 kina

A #ﬁ‘l_g@ﬂm i1§'@;@if?’?ﬁh| @ How much will 7 mattresses cost7400 X %= 1960 kina

Application of mathematical expressions with .

There is a window with the height of 90 cm. ° The table shows the area The Area of Pools and Number of Persons
Think about the area of the opened window. of pools and the number Area (m2) | Number of person
@ s b of persons in them. Which Indoor 400 80

@ If the length of the opened window is X, write an expression pool i54n88|'? gBOXVC;ed? Outdoor | 500 120

to calculate the area of opened window.
@ If the area is 4500 cm?, what
is the length of the opened

500+120=4.1 Outdoor is more crowded.
e Let’'s multiply in vertical form.
@ 4x%x1.6 6.4 @ 8x0.54 ®9x%x1.9 36.1

i 2 Area of the opened window
@:’le;:'t:i?;?wmdow . @5.4%x1.2648 ®2.6%0.41.04 ©2.8x1.54.2
o 9 ©0.5%x0.6 03 ®2.5x0.820  ©3.4x1.86.12
is 90 cm. 90 o

@ 1.6x7.3 11.68 @{6.32X6.842.976 @ 8.25x2.419.8
Is it possible to make the

area of the opened window

9
to 8550 cm=? Lengih of the o What would be its weight when its length is 7.5 m and 0.8 m

Explain your reasoning. opened window ) _
Not poss¥b|e because when the window is opened completely, the respactively? 32 >)§ gg - 27 22;;3(?(9

length is 90 cm. So, 90 X 90=28100 which 8550 exceeds.

e 1 m of iron pipe weighs 3.6 kg.
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Lesson flow

£l complete Exercise @ and @.

[S] Read the Question (1) to (3 from the textbook. Write a mathematical expression using T and solve for I.
[S] Read Questions (1) to () from the textbook and find the number for X .
[T] Confirm students’ answers.

3 complete Problem @.

[S] Solve the problem by answering question @ to 3.
[T] Confirm students’ answers.

EJ complete Review @ to ©.

[S] Solve the review questions.
[T] Confirm students answers.

J Complete the Evaluation Test.

[IN] Use the attached evaluation test to conduct assesment for your class after finishing all the exercises,
problems and review as a seperate lesson.
[S] Complete the Evaluation Test.

End of Chapter Test: Date:
Chapter 2: Mame: Score
Mathematical Letters and Expressions 1100
1. Find T [ 4 x 10 marks = 40 marks]
(1) T+46=91 (8 I-15=67

Answer: I’ = Answer: I =

(3) Ix8=344 4) T X6+43=181

Answer. I = Answer: I =

2. Write the mathematical sentence using .’ and find the value of T".
[ Mathematical sentence is 10 marks and answer is 10 marks]

(1) After using 3 dL from I dL of cooking oil, 15 dL of the oil is left.
Mathematical sentence

[ x-3=15 |
Answel:[ 18 |dL

(2) 162 pencils are necessary for distributing 3 pencils each for I’ number of people.
Mathematical sentence

| £ x3=162 |
Answer: [ 54 | peocple

(3) There is a triangle whose base is 4 cm and height is .I' cm. The area is 16 cm”.
Mathematical sentence

[4xxr+2=16 |

Answer: [ 8 | cm
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End of Chapter Test

Date:

Chapter 2:
Mathematical Letters and Expressions

Name: Score

/100

1. Find X.

(1) Z +46=91

Answer: I =

(3) X x8=344

Answer: I =

[ 4X10 marks =40 marks]

() Xx-15=67

Answer: I =

(4) X x6+43=181

Answer: I =

2. Write the mathematical sentence using X and find the value of X .
[ Mathematical sentence is 10 marks and answer is 10 marks]

(1) After using 3 dL from X dL of cooking oil, 15 dL of the oil is left.

Mathematical sentence

Answer:

dL

(2) 162 pencils are necessary for distributing 3 pencils each for ' number of people.

Mathematical sentence

Answer:

people

(38) There is a triangle whose base is 4 cm and height is X cm. The area is 16 cm®.

Mathematical sentence

Answer:

cm
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Chapter 3 Multiplication of Fractions

1. Content Standard
6.1.2. Students will be able to extend the multiplication and division to fractions with multipliers and
divisors as fraction and do multiplication and division and appreciate the simplicity of rules.

2. Unit Objectives
* To deepen the understanding of multiplication of fractions.
e To think about how to calculate the multiplication of fraction and master the skill.
* To understand that in the case of fraction, the same rule of integers is applied.

3. Teaching Overview
Students already learned calculation of whole numbers and decimals with basic operations. They
also did fraction multiplied/divided by a whole number and how to think about it with area diagram.
Based on the previous learning, this unit is meant for learning fraction X fraction.

Calculation of Fraction X Fraction :
First, students are supposed to understand the situation and understand the mathematical
expression. Then they strategise how to solve it. They will think with an area diagram and think
how many unit fractions are found as the answer.

Inverse of a number :
They should firstly read and understand the definition of multiplicative inverse. Then they also
should understand that there are also multiplicative inverse of whole numbers and decimals
through many practice of finding them based on the definition.

4. Related Learning Contents

| Grade 5 | Grade 7

¢ Meaning of ¢ Meaning of ¢ Multiplication, division and
(fraction) X (whole number) (fraction) + (fraction) > mixed four arithmetic
and how to calculate it ¢ How to calculate division of operations of positive and
e Meaning of fractions negative numbers
(fraction) + (whole number) % [4 Division of Fractions]
and how to calculate it
[11 Multiplication and Division * Meaning of
of Fractions] (fraction) X (fraction)

e How to calculate
multiplication of fractions

A [3 Multiplication of Fractions]

¢ Maths sentences with
words

[2 Mathematical Letters and
Expressions]
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Unit: Multiplication of Fractions
Sub-unit: 1. Operation of Fractions x Fractions
Lesson 1 of 5

Sub-unit Objectives

* To understand how to multiply fraction.

Lesson Objectives

* Make mathematical expressions by understanding

the meaning of multiplication of fractions.
* Think about and understand how to calculate
multiplication of fractions.

Prior Knowledge

* Multiplication of integers

* When multiplying a proper fraction by a whole
number, multiply the numerator by the whole
number and leave the denominator as it is.

e Unit fraction

Preparation
* Tape diagrams, tables and area diagrams

Textbook Pages:
030 to 032

Actual Lesson 021

Assessment

e Think about and write mathematical expressions
for the multiplication of fraction. F

e Explain how to calculate multiplication of fraction.
S

Teacher’s Notes

This lesson is focused on the meaning of
calculation of fraction X fraction and doing
calculation with answers. The students need
to understand and make meaning from the
representations. From the understanding and
meaning they will be able to write
mathematical expression.

Paintable area means the area to be
painted.

Refer to the teacher’s notes in the next
lesson as well.

Multiplication|of:

Wir Wil
[>[> John is painting the fence with green paint.
' He used 1 dL of paint to cover % square metres (m2).

What area in m2 will [ dL of this paint cover?
Wi« Wi Wiy

If John uses 3 dL of green paint, what

: 2 i i ) Paintable 4
area in m2 will the paint cover? area(md | 5 | 7
= Amount of
[%j % Eg paint@) | L | 8
Paintable area  Amount Paintable S
using1dL  of paint area =8
4
a0 Q E , 5(m Think about how
| | | I to calculate the
Amount of paint } } } paintable area.
0 1 1(dL)
3

im

[LIEN

42

@ Operation of Fractions x Fractions

1
Y
o How much area in m? can John /3\
paint using % dL of green paint? ;’?;gt?};'g T
Amount of 1 1
paint (dL) 3
€ Write a mathematical expression. g
i L
3
X

Paintable area using 1dL. Amount of paint

4 4
DA

Paintable area - t

Amount of paint 1
0

1 1(dL)
3

@ Shade the paintable area in the picture on
the right.

Unit fraction is a
fraction with the
numerator as 1.

© How about using % dL of paint? What area
in m2 will it cover?
Write a mathematical expression.

4

@ Think about how to calculate the expression in .

Can we use the idea
of fractions divided by
integers?

Let’s draw a diagram Just like multiplying decimals,
which represents the can we calculate by changing
number of unit fractions into integers?
fraction.

Let’s think about the situation where you use multiplication
of fractions and how to calculate the answers.
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Lesson flow

£ Understand the meaning of
fractions x fractions.

[T] Introduce the Main Task. (Refer to the BP)
[TS] Read and understand the given situation.
[T] PP Ask the students to observe the picture and
have 1 - 2 minutes discussion about the picture.
Focus on the paintable area using 1 dL. The
amount of paint used for 1 m2, students think
about the situation and write a mathematical
sentence.
[S] Think about how to write the mathematical
sentence4by f||||ng in the| |
Answer: —x 3 = —5
[T] Ask the students to relate their mathematical
sentence to the answers to the table, number
line and think about how to calculate the

[TN]

paintable area using the diagram representation.

Relate their mathematical sentence to the
answers to the table, number line and think
about how to represent the paintable area using
the diagram and present their answers.

P23 Think about how to make a mathematical
expression.

Kekeni’s Idea

Paintable area with % dLis % +3(m?) /3\

Paintable a!ea

% dL is twice of l dL.

4 4
= +3%x2= X2
g 5x3 Amount of palnt \ \/

_4x2 1(dL)
5x3 3
5 .

g Mero’s Idea

Divide 1 m2 equally into 5 horizontal strips and 3 vertical strips.

Area of /] is 5:(3 m
Paintable area is (4 X 2) strips
@ T

1 4%2
5x3 M? therefore = m2. I

42 4x2

2 & = (4% 2)pieces| 1im

573  5x3 of V7

Yamo’s Idea

Calculate by changing 4 5 2 - %

fractions into integers, just as we e

did with decimals. l T‘
4 8

[§] @) Read and understand the given situation.

[T] Ask students to use their prior knowledge of
fraction multiplied by whole number to write the
mathematical expression for the given situation.

[S] Do activity @ by relating to the table and the
number line.

[S] @ Shade the paintable area using the area
diagram.

[S] © Read and understand the situation and write
the mathematical expression.

E} O Think about how to calculate the
expression in €.

[T] Get the students to discuss the ideas in the
bubbles.

[S] Use the bubbles to think about how to calculate
and suggest ideas.

L} Using the ideas.
[T] Go through Kekeni's, Mero's and Yamo's ideas.
[S] Erplaizn each idea about how they calculate

3 X3

£} Ssummary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Lesson 22 Sample Blackboard Plan
is on page 45.
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Unit: Multiplication of Fractions .
Sub-unit: 1. Operation of Fractions x Fractions 033

Lesson 2 of 5 _ Actual Lesson 022

Lesson Objectives

« To think about how to explain the calculation of * Calculate fraction x fraction and simplify its
fraction multipied by a fraction. answer. F
» To simplify fractions during calculation of fraction * Solve the exercises correctly. S

multiplied by a fraction.

Prior Knowledge

« 1 dL of paint will cover 2 mz, Teacher’s Notes

* Representation of % dL and % dL showing the
amount of paintable area in m2.

From the first lesson to this second lesson
students may be able to observe and compare

e paintatlo area andamount ofpl

used. The amount of paint in dL went from —-

* Tape diagrams, tables and area diagrams. oL 3
3 -
1
s —
4.1 4x1 4 4
=N S e— = = NG =—m2
4 { m |3 T s T 5 ans Em
L)
£ 2
¢ B 3 | (dL)
How to calculate fraction x fraction ) )
- s m m :
How4much area in m2 will . : _ 4)<z ~4xz2_ 8 8
the - dL of paint cover in @ E 79" Exz a5 ans: —om
e Write an expression. %x% rm P I 1
e Colour the diagram. 1 £
9 0 3 3 1 L)
e Calculate the answer. 0 1 3 2 (dL) . -
4 4 _4X4 16 1
Ix—=—"—=—Answer:l——m"~ |=
553 T5x3 15 15
.................................................................................... 4 x1 4 . &
. ) ) ) : 1 7 x1=22=2 ans “m?
When multiplying a fraction by another fraction, multiply the two ~ : ™ - - 5 5x1 5 5
: 4
numerators and two denominators respectively. : 3 _ _
E Q= BxD : e =—x ixi = —4‘)(3 = E AnNs: 3}']’12
: A C AXC : g 5 3 5x3 15 5
L rseosenastosorstessensiesssnassssenstesssastesessatoserastessnatessensisosnassssonesd 0 3 3 1 [ dL)

Multiplication of fraction with sim&)liﬁcation
There is an iron pole, which weighs — kilograms per metre (kg/m).

15
How much does it weigh if the pole is%min length? Peli Wi
4 x% - - 1
0 o i : T I 4t 4xe 16
Welght} ; 3 \N(ilg)ht 1475 P o o 53 5x3 15
Length b - - 9 5 |
0 5 1(m) Length 1] 5 =
6 (m) 6 — T
D N 12 s s ans: —m? or 1—m
4 5 _ 4x5 5 3 5 4 5 3 248 15 15
JEX% = TEX6 6 I CE D SN [ e

@D
_ 4X5 It is easy to calculate
T 15X6. if you simplify the
3 fraction during the
calculation.

44




——

Lesson flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the BP)

3 © Solve the activity and summarise how to
calculate.

[S] © Read the situation and think about the
paintable area using % dL.
[S] Complete the activity by:
* Writing the expression. (
* Colouring the diagram
* Calculating the answer. (1 l)
[IN] Refer to Teacher's Notes for explanations.
[T] Give ample time to students to complete their
activity.
[S] Complete tasks and share answers with
explanations.

als

4
><3)

B Important Point
[T/S] Explain the important pointinthe: :

Chapter 3: Multiplication of Fractions

Sub-Chapter/Topic 1: Operation of Fraction x Fraction

n () Calculating fraction x fraction.

[S] Use the same idea and process for the previous
activity and the summary to understand the
situation to calculate by filling in the [ |.

[IN/ Advice students to simplify the fractions during
the calculation.

[S] Present answers on the board.

[T] Confirm and emphasise the concept of
multiplying fraction x fraction.

EJ Ccomplete the Exercise.

[S] Solve the selected exercises.
[T] Confirm students' answers.

[} summary
[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm the important
concepts of this lesson.

Lesson: 1 of 5

| Main Task: Lets think about how to calculate multiplication of fractions.

o Think about how to calculate o

If John uses 3dL of green paint, what

: s Painable
area in m2 will the paint cover? Pyt
Amount of
paint (dL)

%3
¥ o= Y

Parintis mioa wm L aLis 4 e 0w
3 o i twcm ot 3ot

p_isalal ke

Fuiminde wrss

Paintable
_area (m)
Amount of
paint (dL)

.
s
1

& Expression
3 :.E

~—7
=3

(-]
Painiable area

Paintable area using 10l Amount of paint

4

F AT Rt s .

o o e

A O GEEE b

I s

| w Taii's bdea
Divida 1 m" squatty.

Avwaof [T s 5=3" m®,

3

7 S ()

- EN 3

Paintable area in (42} ploces.

T .u—-mm;
- of paint area

@ Area diagram
W

Date: Chapter 3: Multiplication of Fractions.

£xE |

L 2 o
g 1

3

&) Area covered by%dl.
4+ z
—_— —
5 3

of —gla M. Hharsfors

.i—x%—--;ﬁ

Gx3

e —

Catculate ty changing

Expression:

Factions i imtegers. st a8
s e ety sl

Sub-Chapter/Topic 1: Operation of Fraction x Fraction

I Main Task: Lets think about how to calculate fraction x fractions. I

e What area in m2  will %dL cover
From

Q An iron pole weighs 1‘—5 kg per metre. How much
does it weigh if the pole is % m in length?:

(Refer to TM for Questions

Py and Answers)

Weight
(kg)

4]
Weight |
Length b

Length

0

o
15

o)

‘When multiplying a fraction by another fraction, multiply
the two numerators and two denominators.

B xD-2=0 fraction.

(m)

5

6

It is easy to
calculate if you
simplify the
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Unit: Multiplication of Fractions “Textbook Page :

Sub-unit: 1. Operation of Fractions x Fractions 034
Lesson 3 of 5 Actual Lesson 023

Lesson Objectives Assessment

* To think about and identify the relationship e Think about how to multiply whole number by
amongst whole number x fraction, fraction x whole fraction. F
number and fraction x fraction. * Multiply fraction by fraction using area formula. F

* Solve the exercises correctly. S

Prior Knowledge

* How to calculate fraction X fraction. (Multiply the
two numerators and two denominators.) Teacher’s Notes

Apply the formula for calculating the area as
A=LXW to calculate the length and width
expressed in fraction.

Preparation
« Area diagrams in task

It is difficult for children to understand the
meaning of multiplying fractions. Because
they understand multiplication as the meaning
of continuous addition. Therefore, they can
understand easily the meaning of ¢ 2 ><2’
however they cannot understand —><g
In these lessons, it is good for the students to

think-about the meaning of multiplication of

C | ber to fraction for calculation . . T . .
() CORHIRR B HON T S Caiae: fractions recalling the multiplication of decimal
3 _ 2 3 _4 3
02X§—@X§ 9§X3—§X@ numbers as follows.
_@ _E}(Zl) Base amount x proportion = amount of
= = s .
By changing integers to fractions, the calculation becomes corresponded proportlon
multiplication of fractions.
Sides are expressed in fraction im
o The diagram on the right shows the area for
im
the essay section on the bulletin board. What % m[ Essay
area in m? is covered by the essay section? 5
© Mane finds out as shown below. o
Fill in the %m e
The area of ) is ﬁ of the square g
and it is D m2., E
The area for the essay section is (3% 3) divided into 4
pieces which is %} m2.
@ Use the area formula for rectangle % X % 9the Sazme answet

5
” Even when the measurements of the sides are given
in fractions, we can use area formulas.

— < 3CEXercise_]
[ Let's calculate.
315 55 1 - E
(D5x771®3><6 1®4><22 ®8><24(1l)
2 ) 2(2—) 4

@ Find the areazof a §quarg wnh each srldeias 123 metre (m).
@® Find the areadof reatang@ with the Iengtﬁ of i cm and the width

3 1 3 3
f leom = x—=—= o I
o I m. 2 776 Answer16m

34 =0x0 —
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Lesson flow

£l Review the previous lesson.
[T] Introduce the Main Task. (Refer to the BP)

3 Whole Number multiplied by Fractions.

[T] E) Have the students to study activity € and @
and think about how to calculate.

[TN/ Students should understand that integers or
whole numbers should be converted to fractions
so it becomes multiplication of fraction x fraction
where they multiply the two numerators and two
denominators.

[S] Complete activity @ and @ by filling in the boxes
[ ].

E} Use the formula for Area to calculate using
fractions.

[8] @) Read and understand the given situation.
[T] Get the students to use the diagram
representation to explain the situation.

[S] Fillin the boxes| | in activity €.

[S] Apply the formula for calculating area to calculate
the width and length given in fractions in the
activity @ by multiplying fraction x fraction.

ﬂ Important Point
[TiS] Explain the important point in the box

EJ complete the Exercise.

[S] Solve the selected exercises.
[T] Confirm students' answers.

[} Ssummary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter 3: Multiplication of Fractions

Sub-Chapter/Topic 1: Operation of Fraction x Fraction

Lesson:3 of 5

Main Task: Lets think about multiplying Whole Numbers and Fractions.

EThink about how to calculate

students essay?

_——lm—

0 2X 3 f I.m

|
/

it
and it is\ﬁ m.

The area for the essay section is (3x3)

R i
pieces which is 5g/M-

What area in m? is there for the

N P divided into &

@) Thearea of Zis o g of the square,

(2 Using the area formula
3. 3 3

57 4 5x4
9

divided into 5

i @' Even when the measurements of the sides are given

in fractions, we can use area formulas,

(Refer to TM for Questions and Answers)

r 1
: When multiplying whole numbers Il
| with fractions, change the whole |
: number into fractions and multiply ll
| them as fraction x fraction. |
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Unit: Multiplication of Fractions Textbook Page :
Sub-unit: 1. Operation of Fractions x Fractions 035

Lesson 4 of 5 _ Actual Lesson 024

Lesson Objectives

* To think about how to calculate multiplication of * Think about how to calculate multiplication of
mixed fractions. mixed fraction. F
* Understand the relationship between the
Prior Knowledge multiplicand, multiplier and the product. S
* Multiplication of fraction X fraction and whole * Solve the exercises correctly. S

number X fraction

Preparation Teacher’s Notes

» Tape diagram in task O Multiplication of mixed fraction:

When multiplying fractions, change mixed
numbers into improper fractions, then
calculate.

Multiplication of mixed fractions 1 1
B Let’s think about how to calculate 37 XZW'

1 1 _22, 21
3T X295 =7 X 7o

_ 22x21

7x10
3
-3 o)
When multiplying fractions, change mixed numbers into
improper fractions.
Relation among multiplicand, multiplier and product
1 m of wire weighs 10 grams (g).
© How much does each wire weigh in grams (g) if itis 1 % m
and % m long?

1im 1
4 1 12—

10x 1 %ﬂ( 2)
10x 1 =10

E— tox 2 =[4]

0 2 1 11 (m
14()

e 10x1 % or 10x % which expression has the product that

is less than 10?2 10 X -

If you multiply a fraction that is less than 1, the product  :
will be less than the multiplicand. :

— < TExercise ]

[i) Let's calculate.

5 2 35

[~

@
)
7)

©|w

24
x4 3

1.,5 49 5402 1
(D:32x19 9?28X29? ®93x
5
(53) (5=)
.1Lofsandweighs1%kg.

How much does it weigh in kg, if there is 3% L of sand?6 kg l

)
~jo

6
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Lesson flow

EN Review the previous lesson. [T] Ask students to determine which expression has
[T] Introduce the Main Task. (Refer to the BP) a product less than 10.

[S] Calculate the expressions in activity @ to confirm
B3 Wuttiplication of mixed fractions. that 10 x % will have a product less than 10.
[T] ©) Ask the students to think about how to

N : o ﬂ Important Point
calculate the multiplication of mixed fraction in
the task. [T/S] Explain the important point in the box

[S] Observe the calculation and identify that when g oo
multiplying mixed fractions, change into improper
fractions before calculating to find the answer.

[TN/ Remind students to simplify fractions for easier

[S] Solve the selected exercises.
[T] Confirm students' answers.

calculations.
[} Ssummary
E} O Relationship between the multiplicand, [T/ What have you learned in this lesson?
multiplier and product. [S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important

[T/ Read and understand the given situation.
concepts of this lesson.

[S] Find the answers to activity €@ by comparing the
weight of 3 different wires with different lengths.

Sample Blackboard Plan

Chapter 3: Multiplication of Fractions Sub-Chapter/Topic 1: Operation of Fraction x Fraction

Main Task: Lets think about multiplying Mixed Fractions.

m 1 metre of wire weighs 10g. ? ; 8 i
BThi"k about how to calculate @) How much does each wire weigh in grams ! youmiiplyafctn tats s than',the product

3-x2— i it is 12 . vilbelsthnthempicand
10 ]

m and -;-m long?

11 22 21 I5m , - TR
3—x2 i (Refer to TM for Questions and Answers)

7x H].:?xﬁ Im 10g

|

|

| |

122x213 &n N

37 x40 s ] - When multiplying mixed
4 fractions, change the mixed

numbers into improper

fractions and multiply as
fraction x fraction.

I
I
I
I
|
I
|
I

& Which one of 10x= or 10x>
When multiplying , change mixed  has a product less than 10? 10 x—:-

numbers into improper fractions.
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Unit: Multiplication of Fractions “Textbook Page :

Sub-unit: 1. Operation of Fractions x Fractions 036
Lesson 5 of 5 _ Actual Lesson 025

Lesson Objectives

* To understand the rules of calculation can be * Apply the rules of calculation to multiply fractions.
applied to fractions. F S
* Apply rules of calculation to calculate fractions.

Prior Knowledge

* Rules of calculation (Grade 5)

* Basic rules of calculation in the operation of whole
numbers.

* Multiplication of fraction

Teacher’s Notes

Students have to understand that the rules of
calculation can be applied to fractions.
Basic rules of calculation.

4 )
(@AxB=BxA
* Rules of Calculation on a chart (b) (AxB)xC=Ax(BxC)
* Diagrams for @ and @ @(A+B)xC=AxC+BXC
(d)(A-B)xC=AxC-BxC
\ J
Summary
Review the calculation rules and its
application to fractions to conclude the lesson.

Rules of multiplication
You learned the rules of calculation in grade 5.

Confirm that those rules can be used in calculation of fractions.

@AXB=BXA
® (AxXB)xC=AX(BXC)

© (A+B)xC=AXC+BXC
@ (A—B)xC=AXC—-BXC

© Let's calculate the area of a rectangle on the right.
1 1
gxg_zxs 32 _3x2
574~ 5x4 4 7 5 T 4xX5 )
2 2 ?m m

-3 =3
~ 10 10

Which rule is applied to this calculation?

N

© Let's find the volume of a quadrangular
prism on the right.

B 9rg=ging

2
1
342
=73
1
3

Which rule is applied to this calculation?
_2 o 1 _6 I '
O IfA= 3 B= > andC= 7 confirm if calculation rules © and ©
work with these fractions. Refer to the black board plan

36 =0x0 —
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Lesson flow

EF Review the previous lesson.
[T] Introduce the Main Task. (Refer to the BP)

3 Confirm the rules of multiplication.

[1§] E) Revise the rules of calculation @) () (©) (d) based on previous knowledge through discussion.
[T] Ask the students to study activity @ to confirm which rule it applies to.

[S] Confirm that Rule (@) can be applied when multiplying fractions.

[T] Get the students to study activity @ and identify which calculation rule is applied.

[S] Calculate the volume of the quadrangular prism and confirm that Rule () is applicable in this case.

EN Apply the rules of calculation.

[S] © Complete the activity to confirm rule (©) .

[IN/ Give ample time and allow students to present their calculations and discuss with others.
Confirm the students’ calculations and discussion with reference to the black board plan.
(Do not write the calculation on the board prior to students work. Write the calculation after their
presentation and discussion so you are able to confirm their calculation and discussion.)

5 Summary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chapter 3: Multiplication of Fractions. Sub-Chapter/Topic: Opeeration of Fraction x Fraction Lesson: 5 of 5

Main Task: Lets apply rules of calculation when multiplying Fractions.

Rules of Calculation € Find the volume of the (3] IfA=%,B=%,and C=% confirm calculation rules ©
® AxB=BxA quadrangular prism below. and @ work with fractions,
® (AxB)xC = Ax(BxC)
© (A+B)xC = AxC+BxC
® (A-BJxC = AxC-BxC

© calculate the area of the rectangle.

Calculation rule (A)can be used Calculation rule (B) can be used with fractions. Calculation rule (D)can be
with fractions. used with fractions also.
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Unit: Multiplication of Fractions Textbook Page :
Sub-unit: 2. Inverse of a number 037
Lesson 1 of 1

Sub-unit Objectives

Actual Lesson 026

* To understand the meaning of inverse numbers. * Understand the meaning of inverse numbers. F
. . * |dentify the inverse of intergers, decimals and
Lesson Objectives fractions. F S
* To understand the meaning of inverse numbers. * Solve the exercises correctly. S
Prior Knowledge Teacher’s Notes

* Multiplication of Proper factions, Improper fractions

) Task ) is a special case. The whole number
and mixed numbers.

and decimal number changes into fraction first

Preparation before finding a reciprocal or inverse of

. numbers.
¢ 18 cards with numbers 1—9. Two cards for each

number. Whole Number
or Decimal Fraction

11/1//2]|2]13//3/|4|/4|/5||5 Number 1
6/l6/7//7//8/|8//9]|9 ° i 6

4 _2 _
0.4 o=F 2=2

Inverse
Number

Inverse of a Number

Finding the reciprocal number
Let’s answer the following questions.

© There are 18 cards with numbers [1]to [9] and there are two
cards for each number.

Use those cards and complete the expression below.

0. 0

oa
© What rule is there between the multiplicand and the multiplier to

make the product 1?

Numerators and denominators can be inversed
1m

© There is a square whose side is

W]
3

1 m each.
If you change the shape into a 1'2\
\3

rectangle without changing its
area of 1 m?, and if the width of the
rectangle is 3 m what is the length? % m

When the product of two fractions is 1, one fraction is called
inverse of the other fraction.

The inverse of 3 is 5 2

and the inverse of g is 5

Inverse number of whole number and decimal number
e Let’s find the inverse numbers of 6 and of 0.4.

To find an inverse number of integers or decimals, change them
into fractions first. Refer to blackboard plan

< 3_Exercise_|

Let’s find the inverse numbers.
10

45 103 o1 56 10
Vf 5 @R Pg8 @15 006 ¢
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Lesson flow

EF Review the previous lesson.

P Think about multiplications of fractions
where the product becomes 1.

[s] ) Read and understand activity € using
numbered cards.

[S] Think freely using cards 1 — 9 and display their

answers.

Students should be able to manipulate the cards

in different ways so that the product is 1. They will

realise that the multiplier will be the inverse of

the multiplicand.

Introduce the Main Task. (Refer to the BP)

Discuss the rule in activity @ after completing

activity @.

The multiplier and the multiplicand are inverse of

the same fractions.

[11S] € Read and understand the given situation.

[S] Think about the problem and solve its.

[TN]

[T
[s]

E} Important Point

¥ Inverse of intergers (whole numbers) and
decimal numbers.

[T] @ Explain that to find a inverse of an integer or
a decimal, change them into a fraction first. Pose
the discussion questions.

(1) What will be the fraction for the whole number
or integer 67

[T

1
(2) The fraction for the whole number or integer 6
i1s % what is the inverse number to that fraction?
6

(3) What fraction is 0.4? %

(4) When the fraction for 0.4 is reduced or 5
simplified what is the fraction or answer? &

() What will be the inverse number? % = 2%

=2.5

[} complete the Exercise.

[S] Solve the exercises.
[T] Confirm students' answers.

ﬂSummary
[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter 3: Multiplication of Fractions

Sub-Chapter/Topic 2: Inverse of a Number

Main Task: Lets think about the meaning of Inverse Numbers.

Manipulate the 18 cards to

Inverse of 6
6

complete the Math Sentence ¥

Im |

\2m

13
A\

Inverse of 0.4

—l— (M

e

@ When the product of 2 numbers is 1, one number is called ._
the other number’s inverse number.

9 What rule is there between The inverse number

multiplicand and multiplier?
Numerators and denominators
can be inversed.

< 3.
inverse number for 2 s

2. 3
e r
of 3 153+ and the I = The inverse of a number is

2
z | the reciprocal of an infeger.
8" I * When the product of 2

: numbers is 1, one number is

the inverse of the other.
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Unit: Multiplication of Fractions
Exercises, Problems and Evaluation

Lesson 1 and 2 of 2

Lesson Objectives

* To confirm their understanding on the concepts
they learned in this unit by completing the
Exercises, Problems and Evaluation Test
confidently.

Prior Knowledge
* Multiplication of fractions
¢ Inverse numbers
e Calculating the area with fractions.
* Making multiplication of fractions.

¢ Evaluation Test

] EpIXI VE] [RICATHSEP A

G) Let's calculate.
1433 55,815 52,612 54,238 '
Dgxgo, @3 756 05735 @973
5,25 2,11 9., 71 7,204
®©6*3% ©3x4615 ®14 184 15x219
15,69 2527 2 1 2,41
@ %5 2(418’<1o(3 ?2 ><173 215x142
B7xE 28 ‘@ex3 s ‘@exd 2L Q22x1£26
5 5(51) 4 8 4

Which mu|t|pl|cat|on has the product that is less than 5?

Page 35 ¥
oo [3epd mger] W

Let’s find the inverse of these numbers Page37 ¥
1 3 7 2 5 6 10
©) 37 @ - ® = 6 5 @ @ 6 ® 0. >

CI) There is a rice field that produces % kg of rice in 1 m2.
How much rice can we get if the field is =2 m2?

@ Understanding the calculation of fractions. % X % _ i Answer: i kg
@ There is a right triangle shaped flowerbed N

on the right. m

What is the area of this flowerbed'7

L% el qun are: W\w 2 2

—X—=+ +2 = 1.2 Answere:—m°“s 5 m

@ |-5|| in %he C] wﬂﬁ numbers 2 to% anc] calculate.

@ Making multiplication of fractio

@ Make various multiplication expression of fractions x@
and calculate.
@ Make multiplication expressions where the answer becomes %X%

@ Make multiplication expressions where the answer becomes 2. ===

54

Assessment

* Solve the exercises and problems
correctly. F 'S

Teacher’s Notes

This is the last lesson of Chapter 3.

Students should be encouraged to use the
necessary skills learned in this unit to
complete all the Exercises and solve the
Problems in preparation for the evaluation test.
The test can be conducted as assesment for
your class after completing all the exercises.
Use the attached evaluation test to conduct
assesment for your class after finishing all the
exercises, problems and review as a seperate
lesson.




—o— _

£l complete Exercise @.

[S] Solve activity 1 to16.
[T] Confirm students answers.

3 complete Exercise @ and @.

[S] Solve the exercises.
[T] Confirm students answers.

EJ complete Problems @) to @.

[S] Solve problems 1, 2 and 3.
[T] Confirm students answers.

§ Complete the Evaluation Test.

[IN] Use the attached evaluation test to conduct assesment for your class after finishing all the exercises and
problems as a seperate lesson.
[S] Complete the Evaluation Test.

Copy of the Evaluation Test is found after Unit 5

End of Chapter Test Date:
Chapter 3: Name: Score
Multiplication of Fractions /100
1. Caleulate. [ 4 x 10 marks = 40 marks]
4,8 5 v 9
) 5xg : @ & X 10
= X é = 3 jg 2
- = — — - 3
4/ % 2 = gy X /i_ T
1 2 1 2 2
or 1—
1,4 2 1. .4
(3). 1§X2§ (4) 25 X135
-2 7_ 35
1 2 =] N Ls EE
= % X %‘{ 2 2 6 12
1
7 or 211

2. Find the inverse fraction.
[2 x 10marks = 20 marks]
7 3 1 6

(1) 3 Answer: - (2) 36 Answer: @

3. Write an appropriate inequality sign ( <, > or=).
[2 x 10marks = 20 marks]

2,4 2 5 412 5
m 2x4 § @ 9)(1109_

4. A car drives 5 % km with 1 L of fuel. How many km does the car drives with 1 % L
of fuel.

[ 10 marks in total; 5 marks for expression and 5 marks for the answer]

Mathematical Expression: Answer:
=1 & 5t 104 0% km
3 75 15 g
14
6 km

I
LS4
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End of Chapter Test Date:

Chapter 3: Name: Score
Multiplication of Fractions / 100
1. Calculate. [ 4% 10 marks =40 marks]

4 . 8 5 9
1) T x =2 2) 2 x L
W 5>4 @ &> 10
1,04 1,44
(3) 12><25 (4) 22><15
2. Find the inverse fraction. [2x10marks =20 marks]
(1) L Answer: @ 31 Answer
3 6
3. Write an appropriate inequality sign ( <, > or =). [2 X 10marks =20 marks]
2 4 5 9
(1) §x7 s @ g x5 2

4. A car drives 5% km with 1 L of fuel. How many km does the car drives with 1 % L of fuel.

[ 10 marks in total; 5 marks for expression and 5 marks for the answer]

Mathematical Expression: Answer:
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Chapter 4 Division of Fractions

1. Content Standard

6.1.2. Students will be able to extend the multiplication and division to fractions with multipliers and
divisors as fraction and do multiplication and division and appreciate the simplicity of rules.

2. Unit Objectives

* To deepen the understanding of Fractions + Fractions.
* To think about how to calculate Fractions -+ Fractions.
* To master the skill of calculating Fractions =+ Fractions.

3. Teaching Overview

This unit is meant as a summary for 4 operations of whole numbers, decimals and fractions.

Calculation of Fraction + Fraction : Firstly students should understand the situation and why they
are dividing by a fraction. Then they should strategise how to calculate it using their previous

learning.

What Kind of Expression Will It Become : Students are required to grasp situations of

multiplication or division of fractions and identify a mathematical expression with drawing a
number line diagram or replacing by simple numbers.

4. Related Learning Contents

Grade 5

Grade 7

e Operation of (whole
number) X (decimal
number)

¢ Operation of (decimal
number) X (decimal
number)

e Operation of (whole
number) + (decimal
numbers)

¢ Operation of (decimal
numbers) + (decimal
numbers)

¢ Maths sentences with
words

[2 Mathematical Letters
and Expressions]

[3 Multiplication of
Decimal Numbers]

[5 Division of
Decimal Numbers]

e Operation of
(fraction) X (fraction)
* Inverse fractions

¢ Multiplication, division
and mixed four
arithmetic operations of
positive and negative
numbers

\ 4

¢ Calculation of (fraction) X (whole number)
e Calculation of (fraction) + (whole number)

[3 Multiplication of
Fractions]

e Operation of

(fraction) + (fraction) |-
e What kind of number
[4. Division of fractions]

[10. Multiplication and Division of Fractions]

e Multiples of fractions ‘

[5 Multiples and Ratios]

Chapter 5 Multiples and Rate

1. Content Standards

6.4.2. Students will be able to appraise the proportional relationship between two numbers or
quantities in various simultaneous expression approaches and appreciate their usefulness in daily life.

2. Unit Objectives
To deepen the understanding of rate. To use rate to describe proportional relationships between
various quantities. To understand how to express rate as a fraction and how to find a compared
quantity as well as abasic quantity.

3. Teaching Overview
Students already learned how many times a whole in whole number such as 1 time, 2 times, etc
and in decimal numbers such as 0.4 times, 1.2 times, etc. In this topic, students will learn how
many times a whole in fractions. “How many times” is also a relative amount when we compare a
value with a base of value and take the base as 1.

ol
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Unit: Division of Fractions

Sub-unit: 1. Operation of Fractions + Fractions

Lesson 1 of 4

Sub-unit Objectives

¢ To understand how to calculate
fractions = fractions.

Lesson Objectives

* To think about how to explain the calculation of
fractions =+ fractions.

Prior Knowledge

» Multiplication and division of fractions with whole
numbers
* Fractions x fractions

' Textbook Page:
039 to 041

Actual Lesson 029

Assessment

* Represent the calculation of

fraction + fraction on an area diagram. F
* Demonstrate how to calculate

fraction + fraction. S

When calculating fractions +fractions, we can
utilise the properties of division and think
ofWe can conclude that the inverse of the
divisor fraction is used to multiply the

Teacher’s Notes

dividend.
* Inverse Numbers
258
s 1 as:
Preparation 2 3 (2 (3 2 , x4 8
L iei=(Exe)=(3xe)=(3x4)+3= =1
* Area diagrams
MY R e
FETE \s T3 TN TNE T T T 15
Kekeni’s Idea
DlVlS‘lQn @? Frae‘t'lﬁ)ns The area that can be painted with % dL of paint is
2 +3 (m?).
5 (m2)
. . . The area that can be painted with 1 dL of paint is
@ Operation of Fractions = Fractions 2 ay4 ) P P
Meaning of Fraction + Fraction I~ S sd
OWe used - dL of blue paint for a = m? \ 2.3_2 .34
4 5 1m 574" 5" 3 2
fence. -2 / 2 Paintable area0 ] ™
2 -
How many m? can be covered with 1 dL of paint? 3 T 5%3 =
@ Let's write a mathematical expression. g — _2x4 AT e
1\"zz 3 /1(dL)
[ 2.3 5x3 n=2
£ <
If 1 dL of paint is used to paint Paintable area (m?) | ? 4

Z m2, we can show that using

a multiplication expression.

3_2
5

ENIAGIIN

3
oy Amount of paint (dL) | 1
Paintable o ime

x X

4 area (m?)
Therefore,

Amount of
paint (dL)

x=

® How many m2 can be covered by 1 dL of paint?
Check this by colouring the sections of the figure above.
© Let's think about how to calculate.

%[ Let’s think about the situation to use division of fraction by ]

First, let's see how many m? can be
painted by using % dL.Then, we
can multiply that number by 4.

| think about
how many unit

fractions are
i used by looking
| calculated the answer by using the at the figure.
rules of division and changing the

fractions to whole numbers.

fraction and how to calculate.

58

Ambai’s Idea

| divide 1 m?2 horizontally into 5 equal parts and vertically into
3 equal parts.

Then the area of

2

becomes 5X3 m2. 1m
Since there are (2 X 4) sets of
Bx3 m2, the area that 1m
can be painted with 1dL is \ ‘

2.3 1 1

£ T4 TExa X(@%x4) Bxg ™ 1 2 3

5 4 5x3 o T T T W

= 2x4
5X3 @x2)pieces of 7]

-
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Lesson Flow

£ Understanding the meaning of
fraction + fractions.

[s] ) Read and understand the given situation.

[S] Think about the problem and relate to the area
diagram that represents the situation.

[T] Remind the students to think about the
relationship of multiplying and dividing to find an
unknown quantity using the given tables.

[T] Introduce the Main Task. (Refer to the BP) i)
[S] @ Write an expression representing the given
situation to find the unknown area.
[TN]

E Representing fractions + fraction using area
diagrams.

[T] Let the students study the area diagram and
discuss how they can find the answer using the
area diagram.

[S] Think about how to shade in the area diagram to
represent the answer of the division.

[S] @ Shade in the area diagram to represent the
answer to the problem.

EJ calculate fraction + fractions.
[S] © Discuss the three ideas and compare how

each one has found the answer.

i. Kekeni’s Idea (% of the area times 4 =1 dL)

ii. Ambai’s Idea (unit fraction times the total area
painted)

iii. Sare’s Idea (Fraction x Inverse fraction)

Allow students to explain their ideas based on

their understanding before explaining the 3 ideas

on the board.

Students should be led to discover that in all 3

ideas, the inverse of the divisor fraction is used

to multiply the dividend.

¥ Important Point.
[TIS| Explain the important point in the box

£} summary
[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm the important

. Sare’s Idea

The answer to a division problem is the same even if we
multiply the divisor and dividend by the same number.

Kekeni and Ambai

2X4
calculated 5%3

with the answer D
Itis the same as
24

To divide a fraction by another fraction, you can calculate the
answer by multiplying the inverse number of the divisor fraction. :

concepts of this lesson.

Sample Blackboard Plan

Lesson 29 Sample Blackboard Plan
- is on page 61.
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Unit: Division of Fractions " Textbook Page :
Sub-unit: 1. Operation of Fractions + Fractions 041
Lesson 2 of 4 _ Actual Lesson 030

Lesson Objectives

* To th_'nk about h_ow o calculajce o e Think about how to reduce fractions before
fractions =+ fractions by reducing or simplifying. calculating. F 'S

¢ To understand how to divide fractions and whole « Demonstrate the understanding on how to divide

Numbers. fractions and whole numbers. F 'S
* Solve the exercises correctly. S
Prior Knowledge
» Addition and subtraction of fractions Teacher’s Notes
e Multiplication and division of fractions with whole Students should be able to expand on the 3
num.bers _ ideas from the previous lesson when dividing
* Fractions x fractions fractions.

¢ Answers to calculations

How to calculate Fraction =+ Fraction
e Let’s think about how to calculate.
5 |
08.12_8, .

- It is easy to calculate
if you reduce a

fraction.

2

£ % =

3 5 Change an integer (whole %
number) to a fraction,

% then use the method of

fraction +fraction.
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Lesson Flow

£l Review the previous lesson.
[T] Introduce the Main Task.( Refer to the BP)

3 Think about how to calculate fractions +
fractions by reducing.

[S] @ Calculate the answer to activity €) as a review
of the rule learnt in the previous lesson.

[T] Ask students if they found any interesting ideas.

[S] Realise that the fractions can be calculated
easily when the fractions are reduced by a
common factor.

[T] Emphasise the idea of reducing fractions as an
easier way to calculate fractions =+ fractions.

B Discuss and calculate fraction + fraction
involving whole numbers.

Chapter 4: Division of Fractions.

[T] Activity @ and €. Ask the students about how
they can calculate when dealing with fractions
and whole numbers.

[S] Calculate by changing the whole numbers into
fractions before dividing.

[T] Check and confirm students' answers.

5 complete the Exercise.

[S] Solve the selected exercises.
[T] Confirm students' answers.

£} Ssummary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan (Lesson 29)

Sub-Chapter/Topic 1: Operation of Fractions + fractions

Main Task: Lets think about how to calculate Fractions + Fractions |

We used %dL of blue paint for a % m2

fence. How many m? did we cover with
a 1 dL tin of paint.

Im

Qi.

é i

o —
3w pana.
“Then e ama ot [

ii. Ambais
Idea (unit
fraction times
the total area
painted)

.:’I.'_:F- =
bl Y

B — = |

gy, the e e
b e e A

I -
er
=8/15 il
iii. Sares Idea (Fraction x Inverse fraction)

Kekenis Idea
1
(= of the area times 4= 1 dL)

3(9)(30)

Cos

! e %

1
ol of palat is
4

Paintable
area(m*)

Feam
Quantity of 52

A
P

£ et}

fes-g 80 M 4

of paint .

paint (dL)

© | Expression :

}.a-dm

Chapter 4: Division of Fractions.

I To calculate fraction + fraction, multiply the
inverse fraction of the divisor.

Sub-Chapter/Topic 1: Operation of Fractions + fractions

| Main Task: Lets think about and calculate Fractions + Fractions |

g Lets calculate
(1]

| Change the integer into a [

i fraction + fraction method. I
b 5=

| Its easy to calculate when |
we reduce the fractions.

)

1l
iNWINW|N
X

AL A

fraction and use the

-~
(Refer to TM for Questions and Answers)

{rred 1
| When calculating infeger + fraction,

| change the integer into fraction and

! calculate as fraction + fraction.
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Unit: Division of Fractions Terilon B o

Sub-unit: 1. Operation of Fractions + Fractions 042
Actual Lesson 031

Lesson 3 of 4 .

Lesson Objectives

e To explain and calculate fraction + mixed fractions.. ¢ Explain and calculate fractions + mixed

numbers. F
Prior Knowledge * Solve the exercises correctly. S
e Multiplication and division of fractions with whole
numbers. Teacher’s Notes
* Fractions x fractions Students should be able to utilize what has
Preparation been learned previously to do calculations
and understand the method of

* Area diagram and table (Refer to blackboard plan) Fraction + Fraction by:

* Fraction + Fraction after changing Mixed
Numbers into Fractions

2..,1 2.5
5 4 5 4
2 4
"5 %5
8
25
¢ Using the unit fraction
Divisionjof mixed fractions 5 2 1
B We use 1~ dL of red paint to paint -z m? of the fence. s 1_ N (2x4)
How much can we paint in m2 using 1 dL of paint? 15 5 . 4
P
Paintable area (m?) ? % 4 8
© Lets wri!)e an e1xpression. T = = —
2— Amount of paint (dL) 1 |15
2t L 5x5 25
@ Check this by colouring the sections m T

of the figure on the right.
© Let’s think about how to calculate.

1m
2.41_ 2,
5 4 5°
1
-2 >< 0 11,
°
_ We can calculate by changing
- a mixed number into an
improper fraction. g
When we calculate division of fractions,

change a mixed number into an improper fraction.
© Let's compare the dividend and quotient.

o is that the divisor is smaller than 1.
o is that the divisor is larger than 1. *

If the divisor is smaller than 1, the quotient becomes larger than :
the dividend. If the divisor is larger than 1, the quotient
becomes smaller than the dividend.

< 3_Exercise_|

Which one has a quotient that is larger than 7? Explain.

T .42, .8,2 =778
o3 THIG Ay Trpag THTg o
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Lesson Flow

EN Review the previous lesson. [S] ® Change the mixed numbers to improper
fractions and calculate using the method of

P2 Division of mixed fraction. fraction = fraction.

S E) Read and understand the given situation. [IN/ Appreciate students ideas when they use the

[T] Introduce the Main Task. (Refer to the BP) idea of unit fractions.

[T] Allow the students to study the table and ask
them to write an expression to solve the problem
[S] @ Write an expression for the problem using the [T/ @ Get the students to compare the dividends

B} Comparing the dividend and the quotient.

information from the table. and quotients of the two problems in @) and €
to find the difference.
B Represent Fractions + Mixed Numbers [S] Realise that in task:
using an area diagram. (D, the divisor is smaller than 1.
[T] Let the students study the area diagram and ), the divisor is larger than 1

discuss how they can find the answer using the .
area diagram. [} Important Point

[S] Think about how to represent the answer of the  [T/S/ Explain the important point in the box

[S] @ Shade in the sections on the area diagram to

represent the answer to the problem. n Complete the Exercises.

[T] Allow some students to present their answers [S] Solve the exercises.
with explanation. [T] Confirm students' answers.
n Think about how to calculate Fraction = ﬂ Summary
Mixed Numbers. [T] What have you learned in this lesson?
[T] “How can we calculate to find the answer using ~ [S/ Present ideas on what they have learned.
the Fraction + Fraction method?” [T] Use students' ideas to confirm the important
[S] “Change the mixed numbers to improper concepts of this lesson.
fractions”

Sample Blackboard Plan

Chapter 4: Division of Fractions Sub-Chapter/Topic 1: Operation of Fractions + fractions

[Muin Task: Lets think about how to calculate Fractions + Mixed Fractions.

G
Calculate by

We used 1 i*dl.. of red paint to paint e ; .- ' 5 changing
. ;
¢ m? of fence. How much can we ] nu:;:ﬂnfo
paint in m2 using 1 dL of paint? ' improper
] fraction

1=

[

|e

L]
w1

Paintable area(m?) Z I _ ) Compare the dividend and the quotient in
i i i and ]

5
Quantity of paint(dL) —zl:
,

m

A, (Refer to TM for Questions and Answers)
O | expression: =+ 15

When calculating fraction + mixed fraction,
change the mixed fraction into proper fraction and
calculate as fraction + fraction.




Unit: Division of Fractions " Textbook Page :
Sub-unit: 1. Operation of Fractions + Fractions p.43

Lesson 4 of 4 _ Actual Lesson 032

Lesson Objectives Assessment

* To solve various problems on Division of Fractions. * Solve various problems involving fractions, integers
and mixed numbers. F
Prior Knowledge * Solve the exercises correctly. §
* Multiplication and division of fractions with whole
numbers and mixed fractions

* Fractions x fractions Teacher’s Notes

Preparation Students should be able to solve problems
that involve mixed fractions + proper fractions,
intergers + mixed fractions and

mixed fractions + mixed fractions.

Review of main concepts from previous
lessons may be required.

Many children have difficulty understanding
that the quotient is less than the dividend
when dividing a number by a fraction less
than 1. This is because they assume that the
quotient is always smaller than the dividend. It
is good to explain using the diagram for taking
away the misunderstanding.

« Tape diagrams and tables for task ) and ©)

Calculating problems on fraction + fraction
There is 1 5 L of milk. If you drink 5 L each time with your family

meals, how many meals will it take to finish the milk?

2 2o
0 5 5 Amount of 3 ‘ 14 ‘
Quantity of milk ‘ ; ; milk (L) 5.3 5 N\ 23
Number of times - - Number of 1 J 5 Py J 5
o 1 T mes) L_times | 27|
1i;i=3 Answer: 3 times
5 5
o There is a wire which weighs 4% g per metre (g/m).
If it weighs 24 g in total, what is its length in m?
1
0 47 24(g) T T ‘ ‘
Weight } - g €ig 4= 24
\ 3 3 © 2\, )+ 1
Length - * ™ Le(rr:%th . 7 ‘4 2 “‘ 2
., 1_16 .16 1
24+4 =3 Answer.?m(S 3 m)

o There is a rectangular cloth with an area of 2% m2.

If its length is 1 % m, what is its width in m?

_——XTm—
The area formula of a rectangle
is length x width.
g 52 .7 _3 %
379 2
.3 1
Answer: —m (1—m)
2 2

-

©|~
B
N

8.9 2 ,5.53 7.73 45.107 .3
5 303 @3 67®8'12221%@)>6'214(1)
2.23 6 . 1312 9 .3 1.1
®35+% ®7*357; Q07200 @7z
3.228541.5 2.413 5,1.453
OIFEE T D172 Dafr1g @2y 5=
3 RS
(5;) 9
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Lesson Flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the BP)

3 calculate Mixed Numbers + Proper
Fraction.

5] @ Read and understand the given situation.

[T] Allow students to study the table and ask them
to write an expression.

[S] Write an expression using the information from
the table.

[S] Solve the problem by changing the mixed
number into fraction and calculate as fraction +
fraction.

[S] Present and explain their answers.

[T] Confirm students' answers.

EJ calculate Integers + Mixed Fractions.

5 ) Read and understand the given situation.

[T] Allow the students to study the table and write
an expression.

[S] Write an expression and solve the problem.

[IN/ Ensure that students follow the correct methods
to change the integer into fraction and mixed
number into fraction to calculate fraction +
fraction.

[T] Ask students to present and explain their
answers.

J calculate Mixed Numbers + Mixed
Numbers.

[ @) Read and understand the given situation.

[T] Allow the students to study the rectangular cloth
and write an expression.

[S] Write an expression and solve the problem.

[TN/ Ensure that students follow the correct methods
to change the mixed numbers into fractions and
calculate as fraction + fraction.

[T] Confirm students' answers as they present and
explain their answers.

) complete the Exercise.

[S] Solve the selected exercises.
[T] Confirm students' answers.

[} Ssummary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter : Division of Fractions Sub-Chapter/Topic 1: Operation of Fractions + fractions

| Main Task: Lets think about and calculate various division problems. |

There is 1 %L of milk. If you drink % L
each time with your family, how many
meals can you have with your family?

3 &

mThere is a rectangular cloth with the area
7
of 2% m?2. If its length is 1 oM what is
its width in meters?

There is a wire which weighs 4 %g per
metre. If it weighs 24g in total, what is its
length in meters?

2

7
1;)(3\:— 2;

] 2 7 _ 8
=L - =258 1Li=24
% 23 19 3

8 x

A1x162

(Refer to TM for Questions and Answers)

| Summarise the lesson by reviewing the
1 calculation of integer + mixed fractions and
| mixed + mixed numbers in probl
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Unit: Division of Fractions

Textbook Page:
Sub-unit: 2. What kind of Expression will it Become? 044

Lesson 1 of 1 Actual Lesson 033

Sub-unit Objectives

e To think about and understand how to calculate « Tape diagrams and tables for task ) and .

fractions when dividing.

e Differentiate between multiplication and division of

Lesson Objectives

* To think about which operation is used to solve a fraction problems. F 'S
given problem. e Make their own multiplication or division problems
* Make a word problem of Division or Multiplication of fractions and solve. S

of fractions.
* To enjoy solving problems made by themselves.

. Teacher’s Notes
Prior Knowledge

o o _ . All contents learned in the Unit of Fractions
e Multiplication and Division of Fractions with Whole will be used in this lesson when creating and
Numbers and Mixed Numbers

. . ) ] solving problems.
* Fractions X fractions, Fractions X mixed number and In €, encourage students to explore the
Intergers X mixed numbers

options of doing calculations.

Example:
If we use L of water for a % g spice, we need
| L of water for % g of spice.

@ What Kind of Expression will It Become? CalCUIat'gn' 4 3
o An iron bar with the length of % m weighs % kg. 8 4 8 1 2
How many kg is 1 m of this bar? 3 3 9
_ Therefore, - X==—1L
Total Amount ~ Amount per unit +% 2 5 10
9 £
. 9
Length 3 1 ™ Length (m) 1 %
23 12 B bt
5 4 5 How many? “a

Answer: %kg (2% ka)

e We painted the wall of a corridor. We used % dL of paint to cover
1 m? of the wall.
How many dL of paint do we need for % m2?

5
Amount per unit Total Amount 2
5
= L Amountof | 5 Py
Amount ? 3 (dL) paint (dL) 3 i
of paint ! ] 2 5
Area ; . Area (m?) 1 >
0 1 N
() 5
2
How many?

o Mary made the following problem.

If we use % L of water for a 1 m2 field , we needé L of water

fora % m? field . Let’s fill in the [ ).

6 3 4 4
© Lets solve Mary’s problem.  —~X —-= —~ Answer:—-L
© Change the words and numbers in the and make a new
multiplication or division problem.
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Lesson Flow

£ Think about which operation to use and
how to solve the problem.

[T] Introduce the Main Task. (Refer to the BP)

[/s] ) Read and understand the given situation.

[S] Think about how to solve it, either by multiplying
or dividing.

[T] Ask the students to analyse the problem and
identify whether to divide or multiply.

[S] Discuss and identify the operation and solve the
problem.

[IN/ Ensure students solve the problem by dividing
% + % using the Fraction + Fraction method.

[T] Confirm students' answers as they present and
explain their answers.

3 Think about which operation to use and
how to solve the problem.

5] @ Read and understand the given situation.

[S] Think about solving it either by multiplying or
dividing.

[T] Ask the students to analyse the problem and
identify whether to divide or multiply.

[S] Discuss and identify the operation and solve the
problem.

[IN/ Ensure that students solve the problem by
multiplying % X % using the Fraction x Fraction

method.

[T] Confirm students' answers as they present and
explain their answers.

EN Think about Mary’s problem and complete
the following activities.

[ E) Read and understand the given situation.
2

[S] € Solve Mary’s problem by multiplying % X3

[T] Get a few students to present their answers and
correct it together.

[IN/ Allow students to use diagrams if necessary for

better understanding.

Ask the class to change the words and fractions

from Mary’s problem to create their own division

or multiplication problems.

@ Make their own problems using Mary's idea

and try to solve them as well.

Check to ensure that students have correctly

written and solved their own problems.

Encourage students to try fractions instead of 1

so that there is division involved. (see Teacher's

Notes)

8 Summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

[T

&

Sample Blackboard Plan

Chapter 4: Division of Fractions

Sub-Chapter/Topic 2: What Kind of Expression will it Become?

| Main Task: Lets think about and make division and multiplication problems.

An iron bar with the length of -i-rn weighs

g
-5-kg. How many kg is 1m of this bar?
T RGN
ey B e

Weight
Ugt |
Length
{m)
P

Quantity © 3

[ Jowy

paint do we need for ; ma2?

—

of puint
Area I_"'_'_.--

m\w painted the wall of a corridor. We used If we used %L of water for a 1m2 field,
> dL of paint to cover 1m2. How many dL of

4 2
we need — Lfora 3™ field.

Tl A

(L} [Quantity of| 5
paint {dl

Areaim')

@ Sstudents problems will vary
(Allow students to present their
problems and calculations)

We can write mathematical expressions
using word problems and solve by |
calculating using division and multiplication
of fractions..




Unit: Division of Fractions Terilon b o

Exercise, Problems and Evaluation 045 and 046
Lesson 1 and 2 of 2 _ Actual Lesson 34 & 35 |

Lesson Objectives

* To confirm their understanding on the concepts « Solve the exercises and problems

they learned in this unit by completing the correctly. F 'S

Exercises, Problems and Evaluation Test

confidently.

Teacher’s Notes
Prior Knowledge This is the last lesson of Chapter 4.

* Multiplication and Division of Fractions with whole Students should be encouraged to use the

numbers necessary skills learned in this unit to
* Fractions X Fractions complete all the Exercises and solve the

. Problems in preparation for the evaluation test.

The test can be conducted as assesment for
* Evaluation test your class after completing all the exercises.

Use the attached evaluation test to conduct
assesment for your class after finishing all the
exercises, problems and review as a seperate
lesson.

@ Let’s calculate. CI) Let’s calculate.

2.314 1.9 2 4.2 2 3.154 @ Calulting divisionof racton
DE+5—- @5+305 @9+t 53 53 D1+
5715 510 9 93 4 " 16 3. 1,1 1.72 4 .89 3 .15 4
Sigls @+ 5 =t oin T
@czz—%)g @(4+|%% @(1342)2;1—19 e+1%1ﬁ:(3%) 7317 @47y 7. ® 57910, @ a1 5,
- T 2,51 S5 1.54 1.5 91—
93030 (N gud 20 o1 ®7+517 @MUy D357 43@4gr7 13
©F 15y WgToyyy W7y @315 3
v (@) Find the number for x
in number for X .
@ Which one has a quotient that is larger than 5? (Pages 39043 8 o © ml: e ::Wn .
2 1 5 7
5+1-L 5:+2 5+ L 5_10 ,._ 4 . 2_3 r=1
3 2 4 9 DITxF=57 L= @x+15=%
Lets fil in th @ There is % L of paint and its weight is % kg.
:ts |3|nt ;C]' 4 qm How much does it weigh in kilograrg per} L?
7 .3_T7 =4 _a = Understanding the stuaton or caculating factions. _3_ . 2 _
®12'5‘12X@ @8+ % =3xy Som———— e s 3 =g kg
@ The area of the triangle shown on the right is
3
15 om=. Z x 2i+2=1% 22 em
@ There is a parallelogram Let's find it's height. = 1l cm 5
with an area of 6 m2 on the right. D o @ Calculating the height of triangle with fraction 3
What is its height in cm? - @ Skylar, Philomina and Keneto share % of a cake.
6+3%= % Answer: % cm ¥ om What fraction of the cake does each person get?

® Understanding the stuation for calculating fractions. 3 _ 1
Page 43 ¢ — +3=—
' ! 3 X

A 2—-m of string is used to make shell

@ You cut 1 % m of tape into pieces that are % m long. >

How mar;y pieces of tape can you make? necklaces. How many necklaces can be
1%+ 0° 6 Answer: 6 pieces made if each one requires % m?
1 fractfons.
.................................................................................. , o he sitvation foppalculating % =10 necklaces
: J : @ Wena’s family is preparing a mumu. It takes
D Let! . (Do you remember? - :
: Lets calculate : 6 hours to cook for 3 of the total time
: @lxg @gxll @Qxil @ixﬁl : 4
: 3726 57 4 11() 879 61 1574 5 needed. How many hours wiI3I it take for the
©2X%% ©3x%7 @%x1%? 3%x1%4 mumu to be cooked? 6 +——=8hours

3 M @ Understanding the situation for calculating fractions.
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Lesson Flow

n Complete Exercise ). ﬂ Complete the Do You Remember exercise.
[S] Division of fractions using fraction + fraction [S] Calculate the multiplication of fractions.
method.
[T] Confirm students’ answers. k4 Complete Problem @.
[S] Calculate and solve the division problems
3 complete Exercise @ (1) 10 (8).
[S] Comparing to identify which quotient is larger. [T] Confirm students’ answers.

[T] Confirm students’ answers.
£} complete Problem @.

EN Complete Exercise @. [S] Solve (1) and (2) by finding the value of .
[S] Filling in the spaces to make the inverse of [T] Confirm students answers.

fractions when dividing.
[T] Confirm students’ answers. ﬂ Complete Problems @) to @.

[S] Read each problem and write mathematical

J Complete Exercise@. expressions before solving them to find the
[S] Solve the presented problem to find the height of answers.

a parallelogram. [T] Confirm students’ answers.

[T] Confirm students answers.
¥ Complete the Evaluation Test.

[l Complete Exercise ®. [IN] Use the attached evaluation test to conduct
[S] Solve the division word problem. assesment for your class after finishing all the
[T] Confirm students’ answers. exercises and problems as a seperate lesson.
[IN/ The test copy for this Unit is attached at the end
of Unit 5.
End of Chapter Test Date: .
s Name: Score [S] Complete the Evaluation Test.
Division of Fractions /100
1. Calculate. [ 4 x 10 marks = 40 marks]
m 3:3 @21 3
8 ° 5 6 "9
=\i\x S5 .5 =ix\%= 15 o7l The Evaluation Test
2 is located on page
© 1§ 5 @ 15+ 12 : 76.
- Pxd= P2k 7.9 7 5 7
1 - 10 5 _TO\ 9 - 18 End of Chapler Test
© 2§ =28 1 2 .
S17.17 17,6y o
6" 6 \6\ \1\1 m 23
1 1
2. Which quotients are greater than 87 Write letters. o ..
[20 marks] IR gt g
me:3 @8+ 1} @) g+1% @8+
3 5 2% +2§
_17.28 _17 9 _51
6 o 9 28 56 2. Which quotionts ae greater than B7 Weite laters.
2 Answer: (a) and (d) <ns+g @ 8+ 1) ® gel‘%
3. |r% L of paint weighs g—kg. What is the weight of 1 L paint?
[ 30 marks in total; 15 marks for expression and 15 marks for the answer] .
¥ & Lof paintweighs & kg What is he woight of 1 L paint?
Mathematical Expression: Answer: 30 mearks in S0tk 15 marks for expression and 15 marks & the answes]
2 m Matrwenatcal Exprassion: Anigwir
8.4 8 5 _10 9 kg L]
9 "5 9™ 79
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Unit: Multiples and Rates

Sub-unit: Multiples and Rates
Lesson 1of 3

Sub-unit Objectives

* To deepen the understanding of rate.

* To use rate to describe proportional relationships
between various quantities.

* To understand how to express rate as a fraction
and how to find a compared quantity as well as a
basic quantity.

Lesson Objectives

* To understand the rate of two quantities that are in
a proportional relationship.

* To understand that there are cases when a rate is
described using multiples.

Prior Knowledge

* Amount per unit quantity. (Grade 5)
* Mathematical symbols and expression. (Grade 6)
e Multiples and divisors

L

o Sebi is in the school basketball team.
He was able to score more baskets

Multiples

in grade 6.
He scored 20 baskets in grade 5 and
scored 50 baskets in grade 6.

© How many times more did he score in
grade 6 compared to grade 5?

=

Multiple

50 20

Compared quantity ~ Base quantity

quantity as 1, the relationship between the two quantities is :
called rate. In the example above, a rate is sometimes shown as
a multiple of the base quantity (to show the other quantity).

Suppose the number of baskets he
scored in grade 6 is X times more

Baskets (shots) | 2

than grade 5, Rate (multiple) | 1 |
—
xXZ
20 X x = 50
Base quantity Multiple Compared quantity
For getting X,
X =50+20

70

Textbook Page: 047 :
Actual Lesson 036 i

* Table for task ().

Assessment

e Think about how to show a relation using rate from
a given situation. F
* Understand the meaning of the word rate. S

Teacher’s Notes

Students should use prior knowledge of
finding the value of X in a mathematical
sentence to find the multiple of the basic
quantity and the compared quantity.
50+20=2
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Lesson Flow

n Understanding the relationship of basic quantity and compared quantity as a rate.

[T] Introduce the Main Task. (Refer to the Blackboard Plan)
[§ E) Read and understand the given situation.

[TiS] @ Discuss how many more times Sebi scored in Grade 6 compared to Grade 5.

[S] 50+20== as a fraction and 2.5 as a decimal.
[T] Emphasise what the basic quantity and compared quantities are.

[IN/ Help students to realise that the rate of the number of baskets he scored in Grade 6 (compared quantity)
compared to the number of baskets he scored in Grade 5 (basic quantity) is considered as 1.

3 Important Point
[TiS] Explain the important point in the box i~~~

EJ Understand rate as multiples of two numbers.

[T] Direct students’ attention to the table to find how many times more.
[S] By applying X to show the rate, students make the equation:
basic quantity X rate =compared quantity.
[S] Find the apprc?riate value forxand express it as a fraction or decimal.
X=50+20= o

5 Summary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chapter 5: Multiples and Rates Sub-Chapter/Topic 1: Multiples and Rates

Lesson: 1 of 3

Main Task: Lets think about the meaning of rates using multiples.

Suppose the number of baskets he
scored in grade 6 is z times more
than grade 5,

5™ grade : 20 baskets
6™ grade : 50 baskets

@ + 20 = |

Compared quantity ~ Basic quanity Multiple: Shot (shots)
Ratio (multiple)

“When comparing 2 quantities while

For getting X,
T =50+20

considering the basic quantity as When comparing two quantities while

1, the relationship between the 2
quantities is called ratio.

«* A ratio is sometimes shown as a
multiplier of the base quantity
(to show the other quantity)

considering the basic quantity as 1, the
relationship between the 2 quantities is called

the rate.
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Unit: Multiples and Rates

Sub-unit: Multiple and Rates
Lesson 2 of 3 Actual Lesson 037

Textbook Page:
048

Lesson Obijectives
e To express rates with fractions. e Think about how to express the rate of two
quantities. F
* Solve the exercise correctly. S

Prior Knowledge

¢ Measurement per unit quantity. (Grade 5)
* Mathematical symbol and expression. (Grade 6)
* Meaning of rate. (Previous lesson)

Teacher’s Notes

Preparation

] Emphasise using the example that rate can
* Tape diagrams and tables

be expressed as a fraction.
18X xr=24

=24+18

=24

18
=4
3

[) Rate Represented by a Fraction

e Robin and his friends played a
game by comparing how far they
could throw a ball.

The average was 18 m.
© Robin’s record is 24 m. How many times the average is his record?

Show it by a fraction.
Suppose his record is

Average 118m I times the average,
Robin | 24m xxT
Rate : : : Distance 18 2u
0 1 . (m)
(multiple)
3 Rate 1 T
(multiple)
24 + 18 = %] XL
. » h 18X T =24
Col d t B It Multipl
mpared quantity  Base quantity ultiple e —24:18

@ Manu’s record was 15 m.

How many times the average is his record? ) )
Suppose his record is

Average 18m X times the average,
T T T T o
Manu 15 m ~~
Rate : : : . Distance 18 | 15
0

1 (multiple) (m)
Rate 1 T
(multiple)

15+18=@ =

) ; | 18xx =15
Compared quantity  Base quantity Multiple P —15-18
Fet‘s fill in the (] with fractions.
@ 15mis @ timesof9m. @ 35kgis [gtimes of 42 kg.

48 =[x []
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Lesson Flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the BP)

[} Expressing rate using multiples.

5] @ Read and understand the given situation.

[T] © How many times is Robin's recorded distance
compared to the average.

[IN/ Ask the students to look at the figure and identify
what is the basic and compared quantity in this
problem.

[S] Basic quantity = 18 m.

Compared quantity = 24 m.

[IN/ By looking at the figure, make sure that if the
rate is x times, the distance should also be x
times.

[T] Ask students to complete the mathematical
sentence.

[S] Complete the mathematical sentence and find
the answer.

E} Important Point
[TIS] Explain the important point in the box

¥ © Find how many times Manu's record
distance is compared to the average.

[T] Make sure that the compared quantity (Manu's
record in this case) is shorter than the basic
quantity.

[IN/ From the figure, make sure that if the rate is x
times, the distance should also be x times.

[S] Complete the mathematical sentence.

) Complete the Exercise.

[S] Solve the selected exercises.
[T] Confirm students’ answers.

[} summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter 5: Multiples and Rates Sub-Chapter/Topic 1: Multiples and Rates Lesson: 2 of 3

Main Task: Lets think about the meaning of rates using multiples.

Robin and his friends played a game
by comparing how far they could
throw a ball. The average was 18 m

€) Robins record is 24 m. How many times
is his record compared to the average?
Show it by a fraction.

Average : | 18m

Moses | 24m

Ratio

0 a (ki

[
24 - |?

Suppose his record is = times the
Suppose his record

average,

isx I times the

average,

A

Distance
(m)
Rato

(multiple)

18 24
1 [

15 -

Suppose her record is
xtimes the average,

=

Bx I =

Ratio is sometimes expressed as fractions.:i

4
L
-]

ﬁk{;]nr.a BB
Ratio | 4
(muliple)

X

Manu 's record was 15 m. His record is how
many times the average?

Average [

Emmanuel |

Ratio
0

R
1BXx=15
x=15+18

-

18 = |

< EXercise Lo

(Refer to TM for Questions and Answers)
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Unit: Multiples and Rates Textbook Page
Sub-unit: Multiple and Rates 049
Lesson 3 of 3 .

Actual Lesson 038

Lesson Objectives

e To identify the base quantity and compared e |dentify the base quantity and compared quantity
quantity based on the given value of rate in which based on the given rate. F
two quantities are expressed as fractions. * Solve the exercise correctly. S

Prior Knowledge

* Measurement per unit quantity. (Grade 5)
¢ Mathematical symbol and expression. (Grade 6) Teacher’s Notes
* Meaning of rate. (Previous lesson)
» Expressing rate as a fraction.

In this lesson, ensure that students relate the
information from the tape diagram and the
. table to find the unknown values to determine
Preparation ,
] the base quanity, value of rate and the
* Tape diagrams and tables multiple

B Glen and his friends played a game by comparing how far they

could throw a ball and the average distance was 30 m.
Glen’s record was % times the average.
How far did he throw in m?

Suppose his record
is Tm.

Average ]30m

H 7
i L
Glen i | m /.5\
Rate - - Distance
o1 1 7 (multiple) m || %
5 5 P Rate 1 a
(multiple) 5
S
5
7
Base quantity Value of rate Compared quantity 30x B z
o A teacher threw a softball 56 m.
7 ..
The record was & fimes the teacher’s average.
What was the teacher’s average in m? 7
L
6
N\
Average | m D'S(t;')_'ce T | 56
Teacher _ ] 56 m Rate 1 7
! | (multiple) 6
Rate
L T2 mulipl 7
5 5 (multiple) x&

F

etsfill in the [ .
7 ; 5 .. )
@ 5 times of 5 kg is kg. @) 3 times of kg is 50 kg.l
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Lesson Flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the BP)

3} Expressing rate as a fraction.

5] E) Read and understand the given situation.

[TS/ Discuss and confirm what they already know and
what they need to find out.

Identify that;

* Base quantity is 30 m

« Value of rate is -~

We need to find the compared quantity which is
X metre.

[s]

EJ Complete the mathematical sentence.

[T] Remind students of the sentence:
(Base Quantity) x (Value of rates)
=(Compared Quantity)

[S] Think about what quantities they should put in to
complete the sentence with the correct answer.

J Applying rate as a fraction.

[s] @) Read and understand the given situation.
[T] Discuss and confirm what they already know and
what they need to find out.

[S] Identify that:
* Compared quantity is 56 m
* Value of rate is %
We need to find the basic quantity which is x
metre.

EJ Complete the mathematical sentence.

[S] Use x for the average and make a
mathematical sentence based on
(Base Quantity) X (Value of rates)
=(Compared Quantity).

[} Complete the Exercise.

[S] Solve the selected exercises.
[T] Confirm students’ answers.

4 Ssummary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter 5: Multiples and Rates

Sub-Chapter/Topic 1: Multiples and Rates

Lesson: 3 of 3

Main Task: Let’s think about how to find the basic and compared quantity of a Rate.

Glen and his friends played a game by 30
comparing how far they could throw a ball,
and the average distance was 30 m.

Basic quantity
Glen’s record was - times the average. :

il
5
Multiple

= 42

Distance

How far did he thraw in meters?

Average [
Glen [

]30m

142

A teacher threw a softball for 56 m. The 7
record was times the teachers’ average.®
What was the teachers’ average in meter?

Ratio
(mulfiple)

Ratio

0 ! ‘ multiple:

5 Average [

] m

5
Suppose his record is T m, Teacher |

(3T —

| s6m

Ratio
0 1

6

Distance
m) | 0x L =1
Ratio s

(muttiple)

(Refer to TM for Questions and Answers)

3 (multiple)

Suppose the average is m, write a mathematical sentence.

6
e 7 : Value of Rate = Compared quantity + Base quantity j
=%e = b
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End of Chapter Test Date:

Chapter 4: Name: Score

Division of Fractions /100

1. Calculate. [ 4 X 10 marks =40 marks]

oW
S
o|on
|

3 .
(1) g -

.3 7 .44
@ 1z + 3 4 357 15

2. Which quotients are greater than 8?7 Write letters. [20 marks]

M 8*% (2 8+13 (3) 8+1m 4) 8+ g

Answer:

3.If % L of paint weighs g kg. What is the weight of 1 L paint?

[ 30 marks in total; 15 marks for expression and 15 marks for the answer]

Mathematical Expression: Answer:
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Chapter 6 Operation of Decimals and Fractions

1. Content Standard

6.1.3. Students will be able to demonstrate the proficiency in calculation of four arithmetic
operations with fractions and decimals and be confident in using them.

2. Unit Objective

* To improve basic calculation skill concerning decimal numbers and fractions.

3. Teaching Overview

In this topic, students are supposed to master calculation of whole numbers, decimals and
fractions with all 4 operations combined. As they get used to any calculations found in their daily
lives, they will fully appreciate mathematics. Students are supposed to be given as many situations
as possible to form mathematical expressions and find the answers and think the meaning of the

answers.

4. Related Learning Contents

| Grade 4

¢ Addition of decimal
numbers

e Subtraction of decimal
numbers

Grade 5 |

[13 Decimal Numbers (2)]

e Addition of fractions

_| * Multiplication of fractions

e Subtraction of fractions

[9 Addition and Subtraction of
Fraction]

e Multiplication of decimal
numbers

¢ Division of decimal
numbers

[16 Multiplication and
Division of Decimal
Numbers]

¢ Fraction x whole numbers
¢ Fraction+whole numbers

[11 Multiplication and Division of
Fractions]

¢ Inverse numbers
[3. Multiplication of Fractions]

e Division of fractions

[4 Division of Fractions]

¢ Calculations of mixed four
arithmetic operations of

decimal numbers and
fractions

[6 Calculation of Decimals and
Fractions]

4




Sub un|t 1. Operation of Decimals
Lesson 1 of 3

Sub-unit Objectives

* To solve the problems of decimal numbers. * Solve various problems involving length, weight
* To apply the knowledge of decimal numbers to and area in decimal numbers. F 'S
daily life.
Lesson Objectives Teacher’s Notes
* To solve various problems involving decimal

Using prior knowledge, the students should
identify the operation and the unit for
calculation.

Encourage the students to use vertical
calculation, giving emphasis on place values.

numbers.

Prior Knowledge

e Calculation of decimal numbers using the 4
operations.

Preparation
« Diagrams for task ().

@{f
and|Eractions

D)k

Q Operation of Decimals

n There are two watermelons, one weighs 3.2 kg and another
o2 32+1.63=4.83

1.63 kg. What is their total weight in kilogram:
Answer: 4.83 kg

a James ran 850 m in the 2 km fun run course. 2 —-0.85=1.15
How many more kilometres does he have to run? Answer: 1.15 km

a Adam drew a circle with a 7 m radius on the ground. Find the
circumference of this circle. The rate of the circumference is 3.14

Circumference is

calculated by multiplying
diameter and circle rate.

7 X2X3.T4=439¢

Answer: 43.96
Let’s find the area of these flgures below

o & 23cm 3

9 0 487 cm

318 cm

615¢cm

318cm 392cm

]

14?1 45 CFT\Z 1 6 11 24crrnz parallelogram 19.0904 cmz

<3 _Exercise |

Let’s calculate.
®1'24+2'45365 .57+3. 31 ®2. 66+4574 @ 6. 8+%?g l

® 8.75-3.52 9.36-6.54 @724 4.35 ®8.5-1.72

©2.3%x1.2 523@ 7.43><8?282 @3.8x2.32(39 @3.129@23
2.76 60.926 11.172 38376 =

0=0x0
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Lesson Flow

£ Addition of decimal numbers. 5 O Find the area of figures €, ©® and ©.
[T] Introduce the Main Task. (Refer to the BP) [S] Find the area of each shape by applying the
[8] E) Read and understand the given situation. formula.

[S] Make a mathematical expression and solve it by

finding the total weight. EX Complete the Exercise.

[S] Solve the selected Exercises.
3 Subtraction of decimal numbers. [T Confirm students' answers.

@S ) Read and understand the given situation.
[S] Make a mathematical expression and solve it by ﬂ Summary
finding the difference. [T] What have you learned in this lesson?

[TN] 850m has to be changed to 0.85 km to calculate. .S/ Presentideas on what they have learned.
[T] Use students' ideas to confirm the important

[§] E) Read and understand the given situation.
[S] Make a mathematical expression and solve the

problem.
[N/ Confirm the formula for finding circumference of

acircle (C = radius x 2 x 3.14)

Sample Blackboard Plan

Chapter 6: Operation of Decimals and Fractions Sub-Chapter/Topic 1: Operation of Decimals

Main Task: Lets think about solving problems using decimals.

There are two water melons, one . . 0'
weighs 3.2 kg and another 1.63 kg. Find Tha Aress

What is their total weight in kg? 0 2.3em
3.2+ 1.63=483kg

m 4.87 x 392
=19.0904cm?

James ran 850 m in the 2km fun run 6.15x 2.3
course. How many more km does he =14.145cm?
have to run to finish?

2- 0.85 = 1.15 km

« o Exercise S0
(Refer to TM for Questions and Answers)
You drew a circle with 7 m of radius

on the ground. What is the

i |
ci:sur:ffetenze :ef this c'lrc;ei?t'The 318 x 3.18 Summarise the lesson by
10,00 SINCUITHERenCe: 1o = 10.1124cm? | elaborating on important points of
Tx2x3.14=4396m calculating with decimals fo solve
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Sub un|t 1. Operation of Decimals
Lesson 2 of 3

Lesson Objectives

* To solve problems of decimal numbers in daily life. * Solve problems involving estimation and
comparing using decimal numbers. F 'S

Prior Knowledge
* Calculation of decimal numbers using the 4

operations. Teacher’s Notes
Preparation Wh.lle ysmg the table, the studellf\ts may have
their different reasons for choosing certain
* Table of results.
answers.

Encourage students to use the word probably
when predicting their answers. For example;
Mero said that Dona jumped the best probably
because he based his answer on the 1st
attempt.

() Organise the Records

B Vanua and 3 of his friends made 3 attempts for
@ long jumps.
The table on the right shows their records in metres.

Attempt] 1« o 3¢
© What is the total length that Name (m) | 27 (mp | 37 ()

Vanua 2.56 | 2.43 | 2.54

65%@3214%@3(? :;%%e Fﬁg\';ver: V.53 mack 2.53 | 2.51 | 2.61
On the first attempt, how much

further did Dona jump than

Jack? 262 — 253=0.09 Ansher8p | 251 | 249 | 259

© What is the difference between the best and worst records for Jack
after 3 attempts? 2.61 —2.51= 0.1 Answer:0.1

© Look at the table and discuss who jumped the furthest.
Explain your reasons.

Dona 2.62 | 2.52 | 2.51

What record did
® Mero says that Dona jumped Dona make in

He thinks that Dona the 3 attempts?
the best.j;;mped furthest in all jumps:
® Vavi says that Jack jumped
Probably she compared; Which attempt is
the best e 31 jump.
© Yamo says that the acﬁlevement
of both Jack and Dona is the same.
Probably, he compared their totals.

“Probably,”

You use the word “probably,” when you predict or suppose

something based on data or ideas.

Let’s imagine each reasoning of Mero, Vavi, and Yamo.

’?
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Lesson Flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the Blackboard Plan)

3 O Interpreting decimal records on a table.

[T/ Read and understand the given situation.
[TN/ Discuss with students about the table of records. Students should intepret the information in the table to
write mathematical expressions.
[S] Make mathematical expressions and find the answers.
@256 +243 +2.54 =753 753 m
©262-253=0.09 0.09m
©®2.61-251=0.1 0.1 m (Confirm that 0.10 is expressed as 0.1)

B O Look at the table and discuss who jumped the furthest. Explain reasons.

[T] Allow the students to discuss the reason for ®), ®) and ©

[S] ® Probably she jumped the furthest in her 1% attempt.

[S] Probably Vavi compared to his 3" attempt.

[S] © Probably their totals are the same.

[IN/ Students' reasons may vary according to how they understand. Encourage them to use the word
probably when they are not sure.

5 Ssummary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chapter 6: Operation of Decimals and Fractions Sub-Chapter/Topic 1: Operation of Decimals Lesson: 2 of 3

Main Task: Lets think about solving problems using decimals.

m 9 On the first tries, how much further () Probably she jumped the
did Dona jump than Jack? longest in her 1tattempt.
The table below shows the 2.62 - 2.53= 0.09m

records in meters. y .
. ) Probably Vavi compared to his
~—  m) 0 What is the difference between the 3rd attempt.

Y[1etTry [2nd Ty best and the worst records of Jack

gitera Ine Probably their totals are the
el e 2.61 - 2.51= 0.1m © S

2583 | 251 | 261

262 |22 251 | @ piscuss who jumped the furthest

251 | 249 | 283 using the table.
Explain the reasons for (A), (B) and
(©).

© What is the total length
Vanua jumped in 3 tries?
2.56 + 2.43 + 2.54= 7.53m
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Sub un|t 1. Operation of Decimals
Lesson 3 of 3

Lesson Objectives

e To solve various problems of decimal numbers. * Solve various problems concerning decimal
numbers. F 'S
Prior Knowledge
* Calculation of decimal numbers using the 4
operations. Teacher’s Notes

(@ is an ice breaking activity where the
students pick any numbers from 1 to 9. They
may use the same number 3 times to
substitute into the divisional expression and
find their answers.

is about calculation of 10% GST. The cost
with GST is 840 kina. Students are asked to
find the price without GST. Therefore, they use
the table to establish the relationship with x
to calculate the answer by finding the value of
X.

Preparation
¢ 3 sets of numbered cards from 1 to 9.

Let’s develop division problems and calculate. If the number is not

divisible, round off the quotient to one decimal place.
Examples:

L0 seasta=an
16.5+2.5=6.6
nlala]ole|o]o\o]o i
n Kila bought a bolt of laplap which cost 840 kina and 10 % of GST

included to the price.
How much is the price without GST rounded to 1 decimal place?

Division of Numbers
o There are three sets of cards for each of the numbers . to @

Suppose the price without GST is X .

x1.1

Total cost including
GST is 110%.

Price (kina) I | 840

What is the rate? Rate 1|11
Lr=840+1.1 >1/1
Laplap (Material) QAI‘ : 1(67’3%3(601 =840
Find the side using ns: ’
o Answer the questions.
© Suppose the width of a rectangle is £ ¢cm and _xem
its length is 4.2 cm and the area is 27.3 cm2. pooml|
1
Find the width.4.2 X 1r=27.3  Answer: 6.5cm
© Suppose the width of a parallelogram is  cm e
and its height is 3.6 cm and the area is 19.8 cm2.
Find the baé;g.x 3.6=19.8 Answer:5.5cm  ——zan—

Let’s calculate.
®9+0.615 @84+0.712 ®1.2:0.43 ©@22.8+0.457
®7.14+3.42.1®6.45+1.54.30 6.66+3.71.8® 9.24+4.22.2

52 =0x[O
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Lesson Flow

£V Review the previous lesson. Rounded to: 763.6 (1 decimal place)

[T] Introduce the Main Task. (Refer to the BP) Answer:K763.60

3 Division of decimal numbers. N O Solve the area problems using decimal

[§] ) Read and understand the given situation. numbers.

[T] Ask students to make division problems of [T§] Read and understand the given situation.
decimal numbers. [T] @ How can we find the width of the rectangle

[IN] Allow students to use number cards from 1 to 9 using the length and area?
to make division problems. [S] 42xx =273, r=6.5 Answer:6.5cm
Remind them that each number can be used up  [TJ @ How can we find the base of the parallelogram
to 3 times. using the height and area?

[S] Make any division problem using the number [S] x x3.6=19.8 Answer: 5.5 cm
cards. :

Complete the Exercise.
[IN/ Examples: 81.1 + 1.1 B P

[S] Solve the Exercises.
[T] Confirm students' answers.

384 =12

ﬂ Solving problems involving decimal
numbers by finding the value of . ﬂ Summary

S ) Read and understand the given situation. [T] What haye you learned in this lesson?
[T Allow students to discuss and make expressions. LS/ Presentideas on what they have learned.

[S] Make a mathematical sentence to find the value [T] Use students' ideas to confirm the important
concepts of this lesson.

of 1.
[IN] x =840 + 1.1
X =763.6363

Sample Blackboard Plan

Chapter 6: Operation of Decimals and Fractions Sub-Chapter/Topic 1: Operation of Decimals Lesson: 3 of 3

Main Task: Lets think about solving problems using decimals. |

oSuppose the width of a rectangle is x <« ™ Exercise b
@ Lets develop division problems, cm, and its length is 4.2 cm and area (Refer to TM for Questions and Answers)
and calculate. If the number is is 27.3 cm? find the width.

not divisible, round off the

quotient to one decimal place. = 42 x =273
= s y e Summarise the lesson based on |

eg/8] [9].[1]+[1].[1 4.2em| 27.3cm* r=273 + 4.2 what the students have learnt and |

8 (oh , _ z=6.5cm elaborate on important points. |
Suppose the width of a parallelogram T

is x ¢cm, and its height is 3.6 cm and

Kila bought a bolt of lap-lap, . 2
. which cost 840 Kina, and 10% of gred b 19:8 ctctind the base:

GST included to the price. How
much is the price without GST? 19.8
21l em? r=19.8 + 3.6

3 6em| X 3.6= 19.8

T |8s0| r =840 + 1.2 Ir=55cm
Lem

1 [11]| =700

Rl Answer: K700

X141

Price (kina)
Ratio
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Sub unlt 2. Operation of Fractions

Lesson 1 of 3

Sub-unit Objectives

 To solve various problems of fractions.
* To apply fraction problems to daily life.

Lesson Objectives
 To solve various problems of fractions.

Prior Knowledge
* Calculation of fractios using the 4 operations.

* Enlarged image of the course.

0 Operation of Fractions
o Starting from the fractions in the middle of the picture, add the

pairs of fractions and fill in the spaces as you go up the course.
As you go down the course, subtract the smaller fractions from

the larger ones and fill in the spaces.
What are the final fractions?

Remember to
) simplify as you
are calculating.

84

Assessment

* Solve problems by adding, subtracting and
simplifying fractions. F
* Solve the exercises correctly. S

Teacher’s Notes

This activity is an interesting activity if
students try to solve it as a competition and
complete. The students should use their prior
knowledge and where possible they should try
to simplify before calculating.

Let the children work together as a team or
individually.
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Lesson Flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the Blackboard Plan)

3 © Do addition of fraction for the climbing course.

[TS] Read and understand the given situation.

[S] Do the addition of fractions with different denominators.

[IN] Treat this as a race where students try to complete the course as fast as they can and
confirm the answer.

[l Do subtraction for the climbing down course.

[T] Concerning % and %, how can we do the subtraction?

[S] Subtract smaller fraction from the larger fraction .

[T] Compare the two fractions and subtract from the larger fraction.
5} Complete the Exercise.

[S] Solve the Exercises.
[T] Confirm students' answers.

) Ssummary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chapter 6: Operation of Decimals and Fractions. Sub-Chapter/Topic 2: Operation of Fractions

Main Task: Let’s think about adding and subtracting fractions.

m < o EXercise O

m Starting from the fractions in the > (Refer to TM for Questions and Answers)
middle of the picture, as you go up the : 5
course, add the fractions. As you go / ’
down the course, subtract the smaller - '

r 1
When going up, we can add the

|
fractions from the larger ones. aTr (M= : pairs of fractions easily.
._ |

What are the final fractions? When going down, we identify and
'l subtract the smaller fraction from

the larger one.
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Sub unlt 2. Operation of Fraction
Lesson 2 of 3

Lesson Objectives
e To apply fractions to daily life.

Prior Knowledge

e Calculation of decimal numbers using the 4
operations.

Preparation
* Enlarged diagram of the skeleton

[ ) Our Body and Food
e Look at the picture on the right Number of
. bones in the Weight of
@ and think about our body. head is 29. the brain is
@ How much is the weight of the 36 % 5= 4 about cof
brain if the person weighs 36 kg?Answer:%E

© About l of bones are in the head.
How many bones are there1|n
+— =203

Answer. 203 bones
© How much water is in the body

a human body?

Water in
if the person welghs 45 kg? :;;ud,yés
45x==30 e

3 weight.
Answeér: 30 Litres

e For the body to grow and for fitness, we need various nutrition.
e’g Carbohydrate provides the energy for exercise.
Protein provides a base for the body like muscles.
@ Rice contains about E of carbohydrate in the total wglght
How much carbohydrate is in 200 g of rice? 200x — =80
© A fish contains about T of protein in the total welv\ﬁr 80 grams
If you want to take 30 g ofI protein from a fish, how much do you

have to eating? 30+ 7= 120
Answer: 120 grams

Rice Fish
Nutritional information
used here are rough
estimates!

54 =[x

86

Assessment

* Solve various problems by multipying, dividing and
simplifying fractions. F S

Teacher’s Notes

The students will find the lessons interesting
as it deals with their body. They will also
discover an interesting fact about their bones
and that is, not all Human beings have 206
bones. Some human beings may have about
203 bones or so.
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Lesson Flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the Blackboard Plan)

E Multiplication and division of fractions in problems.

[§] ) Read and understand the given situation.

[S] @ Make a mathematical expression and answer the question.

[T] Remind students to answer the question in fractions and in decimals when necessary.
[S] @ Make a mathematical expression and answer the question.

[S] © Make a mathematical expression and answer the question.

ﬂ Multiplication and division of fractions in problems.

[§ ) Read and understand the given given situation.

[S] @ Make a mathematical expression and answer the question.

[T] Remind students to answer the question in fractions and in decimals when necessary.
[S] @ Make a mathematical expression and answer the question.

[IN/ Students should be aware of the weight composition of food which they eat every day.

L5 Summary.

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chapter 6: Operation of Decimals and Fractions. Sub-Chapter/Topic: Operation of Fractions

Main Task: Lets think about multiplying and dividing fractions.

@) A fish contains about ¥ protein in

mo How much is the weight of the =2t ol total weighi'.lIF you want to take
brain if the person weighs ‘ 30g of protein, how much do you
36kg? TR have to eat in grams?

30 + 1/4= 120 grams
45 5

@ About 1/7 bones are in the

head. How many bones are

there in a human body? 2| Summarise the lesson by
1 confirming the division and
29 7" 203 bones weight | & N multiplication of fractions and

: 2 . :
(actual number of bones is 206) @o Rice contains about = Tidtorate op mporiant pomic:
€ How much water is in the carbohydrate in fotal weight.

hOdY if the person weighs How much is in 20’09 of rice?

2
45kg? 200 x " 80 grams

2 o -
45 x 3 30 litres | % Nutritional Information are Estimates

87




Sub unlt 2. Operation of Fraction
Lesson 3 of 3

Lesson Objectives

* To calculate time and duration using fractions. * Solve various fraction problems involving time and
duration correctly. F 'S

Prior Knowledge
* Knowledge of time and duration

Teacher’s Notes

Preparation

] ] In this lesson, the emphasis of calculating
e Time conversion table.

time using fractions should be made clear to
the students before solving the tasks.

[) Calculation of Time
o The relationships among different units of | 0. [ Minutes | Second
time are shown in the table on the right. 1 1 1
) . . B 3600 60
Time units are not organised by multiples 1
== 1 60
of tens. To calculate time, it is useful to 60
use fractions. : 60 3600

€ What is 4 minutes in terms of hours?
ix4= How long is 1
@ minute in an hour?

@ Let's change the given time by the unit () below.

® 35 minutes (hour) 7 7 (? 20 seconds (mlnute) —- Mminutes
© 2 hour (minute) 12 © -~ minute (second) 15 seconds
3 40 minutes 4

© How Iong is 7% minutes in minutes and seconds?

(mlnutes) 7(m|nutes)+ (mmutes)

=7 (minutes) +- (60 Jx - (seconds)

=7 (minutes) +m (seconds)
Answer: 7 minutes, 20 seconds.
o When we use the method in task ), we can represent the
Q‘Q calculation of time using fractions.
Answer the following by using fractions.
© The game played by grade 6 students is 1 hour and 40 minutes
long. If they played it 3 times, how long will it take in hours? 5 hours
@ Melo ran 1.5 km in 6 minutes and 15 seconds.
How much time did it take him to run 1 km? 4? minutes
© Loa studies for 2 hours and 40 minutes every day.

Yesterday, she spent 40 minutes on each subject.
How many subjects did she study? 4 subjects
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Lesson Flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the BP)

3 O Relationship of the units of time.

[T/ Read and understand the given situation.
[T/ Discuss and make meaning out of the table.

[T] @ What is 4 minutes in seconds?.
- 1
Understand that 1 minute = — hour, therefore
@ 60 ’
the answer can be found using

4 x 1—.
60

EJ Converting units of time using fractions.

[T] © Let's change the given time by the unit in
brackets.

[S] Solve using the information on the table.

@ 35 houris equal to _Z_ hour.
12

60
. . 1 .
20 L
= minute is equal to 3 minute.

© 1 hour is 60 minutes,

2
SO % hour = 60 x 3" = 40 minutes

© 11 minute is 60 seconds,
S0 1 minute = 60 seconds x 7= 15 seconds
1 . N
[S] @ Express 73 minutes in minutes and seconds.

5 O Solving problems using fractions to
calculate time.

[T] Let students to solve activities €, & and €
using the methods used in ).
@ Change 1 hour 40 minutes to fraction before

[s]

calculating. 1 hour 40 minutes is equal to 1%
minute.

© 6 minutes 15 seconds is equal to 6% minutes.
Find a unit (1 hour) quantity.

0?2 hours 40 minutes is equal to 2% hours. 40
minutes is equal to 2 minutes.

Find a unit (1 hour) quantity.

£l summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter 6: Operation of Decimals and Fractions.

Sub-Chapter/Topic 2: Operation of Fractions

IMdin Task: Lets calculate time using fractions. I

@) Let's change the given time by
the unit ( ).

® 35 minutes ( hour)
— of an hour

The relationships among different units
of time are shown in the table. Time
units are not organized by tens.

For calculating time, it is useful to use © 3 hour (minute)
fractions. 40 minutes

Minutes | Second

1 3

A,
60
1

0 What is 4 minutes in terms of hours?

eHtm.f long is 71—minutes in minutes and seconds?

7%{minutes] =7 (minutes) +%(mlnutes)

Q123x3-153=5
5 hours
i}!os.et:t:nds (minute)
= minutes
® %rninute (second)
15 seconds

©6%=15=461/
1
4; minutes

©O223:13=4
4 subjects

——— P - -

| Summarise the lesson by reviewing |

=7 (minutes) + x %- (seconds) : how to convert time into fractions E

and calculating time.

=7 (minutes) + 20 | (seconds)
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Unit: Operation of Decimals and Fractions “1eookpage:

Sub-unit: 3. Operation of Decimals and Fractions

Lesson 1 of 1

Sub-unit Objectives

¢ To calculate mixed decimal numbers and fraction
using the 4 operations.

Lesson Objectives

¢ To understand how to calculate addition and
subtraction of decimal numbers and fractions.

Prior Knowledge

e Calculation of decimal numbers and fractions
using the 4 operations..

e Prepare answers for the tasks.

056 and 057
Actual Lesson 045

Assessment

e Think about how to calculate addition and
subtraction of mixed decimal numbers and
fraction. F

e Think about how to calculate multiplication and
division of mixed decimal numbers and fraction. F

* Solve the exercises correctly. S

Teacher’s Notes

¢ When addition and subtraction include a
decimals and fractions or vice versa, convert
one of the unit either to a fraction or a
decimal to make it easy to add or subtract.

e If you cannot convert a number to an
accurte decimal, convert to a fraction for an
accurate calculation.

* When the calculation includes both
multiplication and division, convert the
decimals to fractions and change the divisor
to its inverse and multiply.

0 Operation of Decimals and Fractions

o Let’s calculate % +0.5
© Let's convert decimals to fractions and calculate.

_1 2 l_@
0.5—2 5+2—

© Let's convert fractions to decimals and calculate.

0.4+0.5=( 0.9

2
5 =0.4

e Let’s calculate 0.2 — %

© Let’s convert decimals to fractions and calculate.

1 1 1 Which
0.2= 5 56 = Eﬂ calculation is

accurate?
@ Let's convert fractions to decimals and calculate.

1

€=o.11666... 0.2-0.167=(0.033

0.167

f addition and subtraction include both decimal and fraction,
convert the units to either decimal or fraction.

If you cannot convert a number to an accurate decimal, convert
the unit to a fraction.

Let’s calculate2 : 127
4 1< 4l 53 2 a2
(D06+9 45®0A7+5 5 ®7 04 @ 045150

2514 _g a8+ 70
03 2.©17-0413: 50

7 1 2
/. 5_ 4 —0.12-%
®5 5 ® 0122

90

B Let’s calculate the area of the triangle as shown below.
© Write a mathematical expression.
@ Calculate it.

x[%]+ 2 =%]x@+ﬁ

Oy
9 3T
xx 2

If calculation of fraction includes both multiplication and division,
change the divisor into its inverse and multiply all.

o Let’s calculate using fractions @
. 5_16 . 15 5 Q
(1) 1.6+0.25x & = . . Sz X
16 ><.>< 5 _
_x 25x 8 4

3 48 . 45 _ 3 _ 48
© 0.3x0.48+0.45= 2 x 22+ 22 _ 9, 90
fog “ 700 ~ fo] “Tog 5
~ 3x48x@ @
.o 45

Let’s calculate using fractions. :
®%+0.4x%l @27+48x3218  ®0.8x-3+0. 361+

@%+o.75 %—@0 7%0.35+ 02549©05 0.21%0.71.2.
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Lesson Flow

£ Review the previous lesson.

[P @ Think about how to calculate % +0.5

[T] Introduce the Main Task. (Refer to the BP)

[T] Let the students think about how to solve the
expression.

[S] Change fraction to decimal number or decimal
number to fraction.

/S] @ Confirm that 0.5 = -9

1 2,1
2 5 2 10
Confirmthat 2 =0.4. 0.5+0.4=0.9
[s] ® =
£l @ Think about how to calculate 0.2 - % :
[S] @ Change 0.2 to fraction and calculate
1 .
/S| © Change 5 to decimal number to calculate.
But, % is not divisible so it has to be rounded up

to the thousandths place.

3 Important Point
[TiS] Explain the important point in the box

)} complete the Exercise.

[S] Solve the Exercises.
[T] Confirm students' answers.

[} @ Find the area of triangle.

[T] What is the mathematical expression?
3.

[S] 18x 4 +2

[T] How are we going to calculate?

[S] Change 1.8 to fraction.

£4 Important Point
[TS] Explain the important point in the

L} O Solve various calculation using inverse
fractions.

[T] Let students notice that in @ @), calculating by
fraction using inverse number is easier than
calculating by decimals.

£l complete the Exercis.

[S] Solve the Exercises.
[T] Confirm students' answers.

) summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter &: Calculation of Decimals and Fractions.

Sub-Chapter/Topic 2: Calculation of Fractions

Main Task: Let’s think about calculating decimals and fractions.

9 Let's covert fractions to decimals and calculate.

2

S =04

044+05= 0.9

mo Let's convert decimals to fractions and calculate.

=1 EaJe
= 3 5‘1534

©) Let's convert fractions to decimals and calculate.

§=0666... :
| 02-0.167=0.033'
0.167 i

!Qg‘;&# W addition

o Write the mathematical expression.
0 Clculateit

(Refer to TM for Questions and Answers)

15 [«]e] fre

i My
i theuntioa fraction.

G- ) 40 i Summarise the lesson using
P b decmal vt | QY atciron s acionices son i vion, the important points in the
H i change the divisor into its inverse and multiply all. : |

S
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Unit: Operation of Decimals and Fractions - ipage:
Exercises and Evaluation 058
Lesson 1 and 2 of 2 -Actual Lesson 46 &47

Lesson Objectives

* To confirm their understanding on the concepts * Solve the exercises correctly. F 'S
they learned in this unit by completing the
Exercises and Evaluation Test confidently.

Prior Knowledge Teacher’s Notes

¢ All the contents learned in the unit. This is the last lesson of Chapter 6.

Students should be encouraged to use the
necessary skills learned in this unit to
complete all the Exercises in preparation for
the Evaluation Test.

The test can be conducted as assesment for
your class after completing all the exercises.
Use the attached evaluation test to conduct
assesment for your class after finishing all the
exercises, problems and review as a seperate
lesson.

Preparation
* Evaluation Test.

@ Let's find the sum, difference, product and quotient of decimals (F:ak:m‘m of Decimals and | Name: Score
ractions
below. For quotient, use the number on the left as a dividend and /100
right as a divisor, then round off the answer to one decimal place. 1. Caleulate. [4 x 10 points = 40 points]
1 1
®3.25,2.13 @ 4.37,8.06 (Pages 501052 ) M s s 55 \6\><1{2: @ 55w :\31\\83 XEZ: 4
@9.18,6.57 @ 0.85, 5.32 TN S oA ST
(1)54,1.1,69,1.5 (2)124,3.7,35.2,0.5 277 ! 4 ! 7
Answer: 1 Answer: il
3)15.8,2.6,60.3,1.4 (4)65,45,45,0.2 )
@ L(et)s f|5nd the sum, dlfferel(wc)e, product and quotient of fractions. , 7 4
2
For quotient, use the number on the left as a dividend and right @ =7x 10 =8 0127\51 %\Nﬂ 96 =i
Syl ou 25RAt
as a divisor. ax0se MO (30 10710024 o0 10
QL 151 141 o1 2130 240 : 8 il
2’3666 2 3'7 212121 6 Answer: Answer: 10
2 7 3 1 1 5 3 417
15, 5 3= 2-6—,1=—,82,1-%
913 3 @35 23 2 12 4 28
13 19 411 419 ol B —— :
241 241 24 ’ bX 2. Find the appropriate number for |:| [2 x 10 = 20 points]
@ Let’s calculate using fractions. (Pages7 N W @ s
4 - = hours = i
®%+o.ex%% © 36+27%16 211? ®0.9x%+0.181% 15 np@s= [ seconts g hours ] ginuces
@ %+o.25+%5 56 0.2+0.16+O.3354© 0.7+0.35+0.54 Answer: Answer:
9 7
@ The rhombus on the right has an (Pages7 d
area of 4 cme it 3. Jessy bought a desk at K81.40 including goods and service tax(GST). Find the price for the
. deskyitgelfg o 20 total; 10 points for expression and 10?4 fkrr.T er]
What is the length of the other 81 .4. =1 1—072? &
diagona| line in em? 3 % T=2=4cm Mathematical Expression : Answer :
1
2 2 am 4. An artist takes 40 minutes for making a carving. How many carvings can he make for 4
................................................................................... hours if he does not take rests? Find the answer using a decimal fraction in the expression.
The figure on the right has [20 points in total; 10 points for expression and 10 points for the answer]
: 9 9 Do you remerber? ﬁ Vihemaica Gpreson: Answer:
: lines of symmetry. 4+ % =6 6 carvings
: Draw the lines of symmetry. : 3




——

Lesson Flow

L complete Exercise @ @) - @.

[S] Read the Questions and find the sum, difference, product, and quotient of the decimal numbers.

[T] Confirm students’ answers.

3] Complete Exercise @ @ - @.

[S] Read the Question and find the sum, difference, product and quotient of fractions.
[T] Confirm students’ answers.

[l Complete Exercise @ @) - ®.

[S] Calculate the problems using fractions.
[T] Confirm students’ answers.

5 complete Exercise @).

[S] Solve the problem by finding the length of the other diagonal line in the Rhombus.
[T] Confirm students’ answers.

[l complete the Do You Remember excercise.

[S] Draw lines of symmetry for the given figure.

[} complete the Evaluation Test.

[IN/ Use the attached evaluation test to conduct assesment for your class after finishing
all the exercises as a seperate lesson.
[S] Complete the Evaluation Test.
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End of Chapter Test

Date:

Chapter 6:
Operation of Decimals and Fractions

Name: Score

/100

1. Calculate.

S

7 6.
(M =9g%7+ 337

Answer:

(3) 4x0.6+~5

Answer:

2. Find the appropriate number for the [ ].

(1)1 % minutes = seconds

Answer:

[4 %X 10 marks =40 marks]

£, 10
.8X

@) :

IN[&

Answer:

(4) 0.25+2.4%0.96

Answer:

[2 X 10 marks =20 marks]

(2) % hours = minutes

Answer:

3. Jessy bought a desk at K81. 40 including 10 % Goods and Service Tax (GST).

Find the price of the desk itself.

[20 marks in total; 10 marks for expression and 10 marks for the answer]

Mathematical Expression:

Answer:

4. An artist takes 40 minutes for making a carving. How many carvings can he make in 4
hours if he does not take a rest? Find the answer using a decimal fraction in the expression.
[20 marks in total; 10 marks for expression and 10 marks for the answer]

Mathematical Expression:

Answer:
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Chapter 7 Calculating the Area of Various Figures

1. Content Standard
6. 2. 1. Students will be able to explore the area of various shapes such as a circle and measure
their area and attain expected level of proficiency and appreciation power of
the formula.

2. Unit Objectives
* To determine the area of geometrical figures by calculation.
» To determine the area of circle by transforming it into another basic shape with the same area.
* To estimate the area of figures in their surroundings by approximating them with familiar
geometrical figures.

3.Teaching Overview
In Grade 3, students learn circles and their centres, diametres and radii.
In Grade 5, they learn circumference and the rate of circumference to its diameter.
In this unit, they learn areas of circles.

The area of a Circle :
The first way to estimate the area of a circle is to count the number of 1cm squares.
Then change and transform the shape of a circle to a known shape, a rectangle.
The new idea introduced here is to approximate the shape of combined sectors of a circle for a
rectangle by cutting into many tiny sectors.

Approximate Area :
This topic is very useful for daily life. There are so many situations to approximate the area by
approximating a shape to a known shape.

4. Related Learning Contents

| Grade 4 | Grade 5 |

¢ Concept and properties of * How to seek the area of * How to seek the areas of
perpendicular and parallel parallelograms, trapezoids, circles and its formula
and how to draw them > diamonds and its formula »| * Areas and sectors
¢ Concept and properties of - ¢ How to seek approximate
trapezoids and [10 Areas of figures] areas
Earallelggrams and diamonds [7. Calculating Areas of various
ow to draw them
¢ Diagonal lines e Concept and properties of T
[6 Quadrilaterals] regular polygons and how to
draw them
¢ Relationship between -

e Concept of areas and
measurement

e Formula for seeking areas of —
rectangles and squares

e Unit of large areas

[12 Areas] [13 Regular polygons and circles]

diameter and circumferences,
how to seek ratio of
circumference as well as
circumference
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Unit: Calculating the Area of Various Figures 1. ook page
Sub-unit: 1. The Area of a Circle 059 and 060

Lesson 1 of 4 _ Actual Lesson 048

Sub-unit Objectives

e To understand how to determine the area of circle * 1 cm grid paper, compasses, enlarged picture of a
by transforming it to other basic figures that have quarter of a circle as shown in the textbook.
been already learned.

» To make a formula for the area of incomplete cells Assessment

in a grid. * Think about ways to determine the area of a circle
with a grid. F
Lesson Objectives * Think about ways to identify the area of incomplete
* To think about ways to determine the area of a cellsinagrid. S

circle with a grid.
* To think about ways to identify the area of

incomplete cells in a grid. How to determine the area of a circle with a grid.
Counting the number of cells in a grid is the

Prior Knowledge process of finding out the total number of units

. (1 cm?), as this is the basic in learning and
* Circles and Spheres (Grade 3) determining the area of shapes.

Teacher’s Notes

* Area (Grade 4) In a circle placed on a grid, there are complete
* Regular polygons and circles (Grade 5) cells and incomplete cells as the shape of a
e Diameters and circumferences (Grade 5) circle is round. Those incomplete cells can be

counted as 0.5 cm2. This is one of the ways often
used in finding the area of irregular shapes.

© Let's begin by dividing the ]
7 Cal@ulating ﬁ}@ m @? circle into 4 equal parts, then
VariousiEigures look at one part.
@ How many blue squares and 10cm
69 blue[squares
red squares are there? 17 red squares \
H <
The Area of a Circle @ If we think of the areas of the \
Find the area of a circle using squares
o What is the area of the circle with a radius of 10 cm? red squares along the 10em
i 2
Check the answer by drawing this circle on graph paper with a circumference as 0.5 cm® each,
1 om scale. approximately how many cm? is the
area of this quarter of a circle?
1cm Blue squares............ 1 X (cm?)
L] T 1lcm
Red squares............. 0.5%x (cm?)
69+85=77.5  Answer:77.5cm?
© How many cm? is the area of the entire circle?
/ \ 77.5X4=310  Answer:310 cm’ —
/ \ [) Formula to Calculate the Area of a Circle
\ /
\ /
T~ |
€ How can we check the answer? What should we do with
Count the number of squares | s3uares flatare ont ‘
Let’s think about how to find the area of the circle and the
area formula for a circle.
[-[=59
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Lesson Flow

£ Find the area of the circle with its radius of
10 cm.

[8] E) Read and understand the given situation.

[S] Draw a circle with the radius of 10 cm on a graph
paper with a 1 cm scale.

[T] Let students check the answer by doing activity
@ using prior knowledge.

[S] Explain how they got their answers with others.

[IN/ The circle on the grid comprises of complete and
incompete squares because the shape of a circle
is round where incomplete squares can be
counted as 0.5 cm®.This is one of the ways often
used in finding the area of irregular shapes.

[T] Ask students to prepare their ideas to compare
with the next activity.

[T] Introduce the Main Task. (Refer to BP)

[P} Find the area of the circle and the formula.

[IN/ The quarter- circle can be drawn on a large chart
for students to see clearly.

[T] Ask the students to observe the quarter- circle
and do the activity @ ) and @

[S] The area of blue squares is 69 cm” and the area
for red squares is 8.5 cm®. The total area for blue

squares and red squares is 69 + 8.5 =775
Therefore the area of the quarter of the circle is
approximately 77.5 cm®.

[T] Confirm the students' answers.

B How many cm’ is the area of the entire
circle?

[T] Ask students to find the answer to activity € and
share with other students.

[S] Find the area of the entire circle
Area of entire circle: 77.5 x 4 = 310 that is 310
cm® (77.5 cm? is the area of the quarter circle).

[T] Confirm the answer by explaining the area using
squares.

[S] Compare their answers from activity € to see if
their answers are close.

[T] Remind the students that the area they find in
this manner is an approximate area.

3 Summary.

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter 7: Calculating the Area of Various Figures

Sub-Chapter/Topic 1: The Area of a Circle Lesson: 1 of 4

Main Task: Lets think about how to find the area of a circle.

mwm is the area of the circle
with its radius of 10 cm?

i Tlem

@) Let’s begin by dividing the
circle into 4 equal parts and
™ looking at one part.

€) How many cm2 is the area
of the entire circle?
775 x 4=310 cm?

The area of a circle can be
approximated by counting the 1

o How can we check the answer?

69 +8.5=77.5 cm?
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Sub un|t. 1. The Area of a Circle

Lesson 2 of 4

Lesson Objectives

e To think about ways to determine the area of a circle.

* To transform it into other known figures to find the
area of the circle.

* To think about a formula to calculate the area of a circle.

Prior Knowledge

* Area of triangle and rectangle, properties of circles,
ratio of circumference (3.14).

L) Formula to Calculate the Area of a Circle
How to find the area of a circle.
n Let's think about how to find the area of a circle.
There are formulas for the
area of rectangles and
1
I§ thera a formula for
€ Let's think about the formula by using figures that divides
the circle into many equal sections from the radius.

Let’s think about this
circle. .

(Lesson 49: Textboo Pag 1

© Tell the class your ideas about finding the area of a circle.

0 Yamo’s Idea

Explain that to 3 other students.

Q Mero’s Idea

2cm

snipel ay sawi

| divide a circle into a lot
of small triangles.

4 T

Think about how to find the area by
relating to prior knowledge

circumference +4

| changed the circle
into a triangle.

*  Ambai’s Idea

| rearranged the circle to make a parallelogram.

ce ) - NIy

© Think about how to make a formula to calculate the area of g
a circle by using the ideas above. €

(Lesson 49: Textboo Page 2 )

O-0O=et
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060 to 062
Actual Lesson 049

e Pictures of circles in Textbook (circle split into 16
pieces and 32 pieces), calculators.

Assessment

* Transform the circle into other known figures to find the
area. F

* |dentify the formula to calculate the area of a
circle. F 'S

Teacher’s Notes

In flow 4, @) © If students cannot reach that
conclusion teacher needs to offer explanation
that they can apply Ambai’s idea to make the
formula. Making the formula for the area of a
circle based on the area of regular polygons.

..
' W \___(,’
Square Pertagon Hexsgon Cctagon

Teacher belps pupils realize that i the mumber of shdes b regular polygoss increases, the shape
looks moew [ike a cirche. Therefiors, the srva of the circle bs an equivalent 1o ihe total ares of all
eriangles cach of which is formed with two vertices and the center of the circle,

o Make a formula based on If we divide a circle into small

sections of equal size, what

o
Ambai's idea. shape does the circle become?

% 16 equal sections |
% 32 equal sections ‘

-
'§\ \é N WWWWWNV\WN\W\A

circumference +2

— snipes—|

circumference <2 ———|
///‘\\ circumference + 2
' ~
The area of a rectangle =width xlength

4

The area of a circle Bxcircumference+2

" “as
=ra$usxdiameterx3.14+2
=radius X diameter+2x3.14 *

=radius><3.14

64 equal sections
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Lesson Flow

L Review the previous lesson.

[T] Display a chart of a circle without the grid on
the board and ask students to think about how
to find the area of a circle without counting
squares.

[S] Think about and share their ideas on how to
find the area.

[T] Introduce the Main Task. (Refer to the BP)

11 © Let's think about how to find the area of
the circle

[T] Read the bubble.... There are formulas for the
area of rectangles and triangles. /s there a
formula for area of circles?

[S] @ Think about how to find the formula for the
area of a circle by relating to known shapes.

[IN/ Draw students’ attention to think about the
segments of the given circle and come up with
ideas to find a formula for the area.

£l © Explain the 3 ideas in the textbook.

[T] If we can rearrange the circle split into pieces
and make other shapes such as a parallelogram
and triangle whose idea is better to find the area

of a circle?.
[S] Discuss the 3 ideas presented by Mero, Yamo

and Ambai.
[S] Discuss their own ideas together with the ideas
of Mero, Yamo and Ambai and explain.

I © Compare the idea they should consider
in making a formula to find the area.

[T] Whose idea do you think we can use?
[S] Identify that Ambai’s idea is easier to use.

)} © Using Ambai's idea to find the formula
for the area of a circle.

[T] As we split the circle into smaller pieces from 16
to 32 and 64 pieces, what can be observed in
the kind of shape formed?

[S] The shapes first looked like a parallelogram and
started to look more like a rectangle.

[T] Ask the following questions while using the figure
and guide students in making the formula.

Which part of the circle is the length of the
rectangle? Which part of the circle is the width of
a rectangle?

[S] Answer the questions and follow the teacher to

complete the formula in the box.

5} Important Point
[T/ Explain the important point in the box

4 Ssummary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter 7: Calculating the Area of Various Figures

Sub-Chapter/Topic 1: The Area of a Circle

Lesson: 2 of 4

Main Task: Lets think about how to find the Area of a Circle.

= length X width

Lets think about how to find
the area of a circle.
Think about the formula by using

figures that divides the circle into

many equal sections from the radius. area of circle.

9 Lets think about how to find the
area of a circla-‘ o

Idea.

Think about a formula for calculating 3

o Make a formula based on Ambai's

'ﬂleamo;ammngie

+ 3
= fadiu circumference + 2
+

- g0 4. 3.14+2 Dk 2,

3 radius, right?
= radiusxdiameter+2x3.14 %

The area of a circle can be calculated by using this formula. &
| Areaof acircle = radius xradius x 314 |

The area of a circle

=radiusxfadiui 3,14
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Sub-unlt 1. The Area of a Circle

Lesson 3 of 4

Lesson Objectives

* To find the area of a circle using the formula.

* To compare two circles and examine how many
times the circumference and area of one circle is
to the other and when the diameter of the circle is
twice the other.

Prior Knowledge

* The formula for calculating the area of a circle.
Area of Circle =Radius X radius X 3.14

* Draw the two circles on the textbook page on a
chart or the blackboard.

a Calculate the area of these circles.

© Acircle with 8 cm radius. 8x 8x3.14=200.96 (cm?)
© A circle with 12 cm diameter. 6 x 6x 3.14=113.04 (cm?)

o There are two circles, one with a 4 cm diameter and another
®

with 8 cm diameter as shown.

© Find the circumference
and area of each circle.

@ The diameter of ® is twice
the diameter of @.
How many times are the
circumference and the area
of ® to ®? 2 times

(A) Circumference
4x3.14=12.56 Answer: 12.56 cm )
Area: 2X2x3.14=12.56 Answer: 12/56 cm
(B) Circumference
8x3.14=25.12 Answer: 25.12 ¢
Area:4x4x3.14=50.24 Answer: 50.34 cm?

8cm

<3 _Exercise |

These numbers are the circumferences of circles.

Find the radius and area of each circle.

@ 62.8cm ®© 18.84 cm @ 15.7cm
R:10cm R:3cm R:2.5¢cm
A:314cm? A:28.26cm? A:19.625cm?

100

Assessment

* Use the area formula to calculate the area of given
circles. F 'S

* Examine and compare two circles using their
circumference and area. F

Teacher’s Notes

In €) © students will find that when the diameter
is twice the original, the circumference also
becomes twice the original. However they will
find that the area becomes four times larger than
the original. Students may question why it is
this way. This is similar to the question they
had in the unit of Area in the 4" grade where
they wondered why 1 m® = 10 000 cm?” while

1 m =100 cm. In such a case teacher can ask
them to examine if the diameter becomes
three times longer than the original, how
about circumference and the area? and What
if the diameter is half the original? and help
them generalise the results.

Show the figures below. Students can see in a
square that when the length of a diagonal line
and a side becomes twice the original, the
area becomes four times larger than the
original.

Side / Diagonal Line {Langth)

SEmmmny - --——
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Lesson Flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the Blackboard Plan)

3 @ Calculate the area of the given circles using the formula.

[T] Revise the formula for calculating the area of the circle.

[S] Calculate the area of the given circles € and @ based on the radii and diameters.

[TN/ Students may use calculators for the rest of the calculations.

[T] Advice students to divide the diameter of a circle by 2 to get its radius and put it into the formula.

B () Finding the circumference and the area of each circle based on its diameter.

[T] Ask the students to solve € and .

[S] @ Find the circumference and the area of each circle based on its diameter.
@ Compare the circumference and area of circles ® and ® knowing that the diameter of circle ®) is
twice the diameter of circle ®.

[T] Make sure that students use the diameter to find the circumference and radius to find the area.

[IN/ Since the diameter of B is twice the diameter of (&), the circumference and area for ® will also be twice
that of A.

5 complete the Exercise.

[S] Solve the selected Exercises.
[T] Confirm students' answers.

) Ssummary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chapter 7: Calculating the Area of Various Figures Sub-Chapter/Topic 1: The Area of a Circle Lesson: 3 of 4

Main Task: Lets think about finding the Area and Circumference of Circles using formula.

m (A) Circumference: 4 x 3.14=12.56 cm 2] The diameter of ®is twice the
Area: 2 x 2 x 3.14=12.56 cm? diameter of (). How many times
m Calculate the area of these circles.. are the circumference and the

0 A circle with 8 cm radius. ;r:ic:-nzz is to @?
8 x 8 x 3.14=200.96 cm?

A circle with 12 cm diameter. y
-
12 6 x 6 x 3.14=113.04 cm? B
(Refer to TM for Questions and Answers)

m There are circles with 4 cm

diameter and another with 8 cm

diameter shown. r'
We can calculate the area and

o Find the circumference and area circumference of a circle us[ng
of e(gh circle. the diameter or radius of the

: circle.
- (B) Circumference: 8 x 3.14=25.12 2cm Atdiieadie x padive E1E
Area: 4 X 4 x 3.14=50.24 cm Diameter = diameter x 3.14
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Sub unlt 1. The Area of a Circle
Lesson 4 of 4

Lesson Objectives

* To apply the formula of calculating area of a circle e Apply the area formula to calculate area of half
to the problems which involve half circles, squares circle, square and quarter circle. F 'S
and quarter circles.

Prior Knowledge

* The formula for calculating the area of a circle Teacher’s Notes
Area of Circle=radius X radius X 3.14

While solving problems in the exercise,
students may find math expressions to be
very lengthy which are often difficult to

understand. You can suggest the following.
A

Preparation
e Enlarged figures for Task ) and ).

10cm

10cm

* Calculate section by section in order.
r— 10x10x3.14+2=157 ....A
B The figure on the right is a circle 5X5X3.14+2=39.25 ..... B

with a 6 cm radius that has been
cut along its diameter. A—-B 157-39.25=11775
Answer the following. Answer: 117.75cm?

; 'B

© The length of the arc from _ -
AtoB.6X2x3.14+2=18.84 Making one math expression and

. Answer: 18.84cm e Calculating it efficiently.
@ The circumference and area 10X 10)(314—2—5)(5)(314—2

of this N B8R+ 6 x 2= 30.84 ni =(10X10-5x5)x3.14+2

Answer: 30.84 ¢
A:6X6X3.14+2=56.52 =75%x3.14+2=11775

er: 56.52 cm’
As shown on the nth one
@) Answer: 117.75cm?

part of a circle fits exactly

inside a square with 10 cm sides.

Answer the following.

The arc of a circle refers to part of the
© The length of the arc from circumference of the circle which forms a

AtoB, 10X2X3.14+4=157  1wem
O The arch ot & corsred section. curve. The curved line A to B in the diagram

10X 10—10X10%3.14+4=215 above is an arc.
Answer: 21.5 cm? oom B

< S _Exercise |

Let’s find the area of the coloured

section on the right.
10cm
(10X 10X3.14+2) — (5X5%X3.14+2)=117.75
Answer: 117.75 cm? —
4 =0x1
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Lesson Flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the BP)

3 O Find the length of the arc, circumference
and the area of the half circle.

[TS/ Read and understand the given situation.
[S] Find the circumference and the area of the circle
by completing € and .
[IN/ Help and guide the students using the 3 bullet
points.
* Calculate the circumference of the circle and find
half of it to get the length of the arc.
* When trying to calculate the circumference of the
half circle, add the arc length and diameter.
* When calculating area of half the circle, find the
area of the full circle and divide by 2.

El Find the length of the arc and coloured
area of the quarter circle.

5 ) Read and understand the given situation.

[S] Find the length of the arc and the area of the
coloured section of the quarter circle by
completing € and €.

[T] Help and guide the students using the following;

* Calculate the Circumference of the full circle and

divide by 4 to get the Arc length AB.

* Calculate the area of the quarter circle by calculating
the area of the full circle and divide by 4.

* Let students understand that the area of the
coloured section can be found by subtracting the
area of the quarter circle from the square. (Refer to
Teacher's Notes).

» Calculate the area of square side x side and find the
area of the quarter circle by calculating
radius x radius x 3.14 + 4. Then further find the
area of the coloured section based on these two
answers.

[} Complete the Exercise.

[S] Solve the Exercises.
[T] Confirm students' answers.

) Summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter 7: Calculating the Area of Various Figures

Sub-Chapter/Topic 1: The Area of a Circle Lesson: 4 of 4

| Main Task: Lets think about calculating the area and circumference of part of a circle. ]

B The figure on the right is a circle
with 6 ¢cm radius that has been
cut along its diameter.

fraction of a
circle is

o The length of the arc fro A to B.
6x2x314 + 2=1884cm

@) The circumference and area of
this half circle.
C=18.84 + 6 x 2 = 30.84 cm
A=6x 6x 3.14 + 2=56.52 cm?

Part of a circle fits exactly inside a
square with 10 cm sides.

« 0 Exercise So

(Refer to TM for Questions and Answers)

can be calculated by dividing the

L area of the full circle by 2 or 4.

10cm

10x2x 3.14 = 4 =157 cm

€ The area of the coloured section.
10x10-10x 10 x 3.14 + 4
=21.5 cm?
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Sub un|t 2. Approximate Area

Lesson 1 of 1

Sub-unit Objectives
* To understand how to determine the area of figures
by working out ways to identify the area of
incomplete cells in a grid

Lesson Objectives

* To think about how to approximate area of figures
by applying basic mathematical rules.

Prior Knowledge
* Finding the area of circle using square grids.
* The incomplete cells in a grid is counted as
0.5 cmz.

* Students to bring a leaf each.
e Diagram for Task &)

Approximate Area

l‘e

© How many squares are there
inside the curved area?
Calculate the area of the field by
considering the area of any \
2 squares that the line passes /
through as 100 m2. 5 squares L D

18 squares which the line passes through

© Calculate the area by 500 +900=1400m’

considering the shape

What is the area of the field bordered
by 2 rivers as shown on the right?

10cm

10cm

of the field as a triangle.
50X 40+2=1000
Answer: 1000m?

e Calculate the area of various leaves
by using the method in €.
3+6=9
Answer: 9cm?

lcm

104

Assessment

* Think about how to approximate area of figures by
applying basic mathematical rules. F 'S

Teacher’s Notes

|74 \ |
i \
i )

|| Complete squares: 5
[l Incomplete squares: 18
5x100=500

18X 100+2=900
500+900=1400

Answer: 1400 cm?

40m

_

T I
50m

Use the triangle formula: A=bh+2
50%x40+2=1000
Answer: 1000 cm?

Complete squares: 3
Incomplete squares: 12
12+2=6

3+6=9

Answer: 9 cm?2
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Lesson Flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the BP)

[ calculating the approximate area of a field.

[8] E) Read and understand the given situation.

[IN/ Allow the students to think about how to calculate the area of the figure.
[S] Observe the figure and calculate the area using square grid in €.

[S] Calculate the area by considering the shape of the field as a triangle in @.
[TN/ Students should use their prior knowledge to find the area of triangles.

Incomplete squares are counted as 0.5 cm® which is the same as % cm? and the formula for calculating
the area of a triangleisb x h + 2.

B () Calculating the area of various leaves using incomplete cells as 0.5 cm2 which is cm?in
square grids.

[T] Organise students to collect a leaf for this task.

[S] Calculate the area of the leaf displayed on the square grid by applying the knowledge of incomplete cells
as 0.5 cm2 which is % cm?® added to the complete squares to get the total area of the leaf.

[S] Apply the same idea using the leaves they have collected.

[IN/ Students 'answers will vary based on the size and shape of the leaves they collect. Check thoroughly
when confirming their answers.

5 Summary.

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chapter 7: Calculating the Area of Various Figures Sub-Chapter/Topic 2: Approximate Area. Lesson: 1 of 1

Main Task: Lets think about how tfo find approximate area.

Calculate the area of various

leaves by using the method in [1]
[E) What is the area of the field

bordered by 2 rivers as shown on 40m
the right?
10m

IUm'/
y

SrTS—S

9 Applying triangle formula:
A=bh=+2 Complete squares: 3
5x 40 = 2 = 1000 Incomplete squares: 12

i e Y e e ’ 12+2=6
o Complete squares: 5 Answer: 1000 cm2 R
Incomplete squares: 18 Answer: 9 cm?

5 x 100 = 500
18 x 100 + 2 = 900 Summary

I
500 + 900 = 1400 The area of irregular shapes or figures can be approximated
Answer: 1400 cm? by counting the total number of complete 1 cm? squares and
the number of incomplete squares as 0.5
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Unit: Calculating the Area of Various “Textbook Page :
Exercise, Problems and Evaluation 066 and 067

Actual Lesson 53 & 54 |
Lesson 1 and 2 of 2

Lesson Objectives

e To confirm and consolidate what students learned * Solve the exercises correctly to confirm what they
in the unit. learned in this unit. F 'S

Prior Knowledge

* All the contents learned in the unit on Calculating Teacher’s Notes
Area.

This is the last lesson of Chapter 7.

Students should be encouraged to use the
necessary skills and ideas learnt in this unit to
complete all the Exercises and solve the
Problems in preparation for the evaluation test.
Use the attached evaluation test to conduct
assesment for your class after finishing all the
exercises and problems as a seperate lesson.

Preparation
* Evaluation Test.

A2 x| [PLRI Yol [BI[L[ERMYSI £p—to

@ Let’s calculate the area of each circle. CI) Calculate the circumference and Ci@

@ @ a of these circles.
%r@ 21(” )

Area

X 3%3.14 =28.26(cm? (2) Circumra

@ Calculate the diameter an(g%g area 12X3.14
of these circles.

® Usng a circumference to calculate the diameter and area of a circle,

—37 68(cm)

A 2
66314 =113.04(cm?)

5X5%3.14=78.5 cm? ) ) . Diameter: 6.28 +3.14=2cm
7 X7%3.14=153.86 cm? @ A circle with 6.28 c¢m circumference. Area: 1X1X3.14=3.14 cm>
@ A circle with 12.56 cm circumference.

Diameter: 12.56 +3.14=4cm

Area: 2X2X3.14=12.56cm’
@ There are 2 circles with radii c.._,
9 cm and 10 ¢cm on the right. @ Find the circumference and area of the following.
Let's find the difference in @ Finding area and circumference using formula.
their areas. @) ®
(10x10x3.14) — (9x9x3.14)=59.66cm2 @
C:4x3.14=12.56cm
A:2X2x3.14=12.56cm’
T8X3.14=25.12cm
® @ A 4X4x3.14=50.24cm?
grrT——————————————————— Ry e
Lets calculate 9 msﬁ
fo2+bize —+2— 12@2—+1 XL 10@2—+3§6§
: 4 1 7 3 4 19 6 12 5.1
-2 ®15- @2 1*—.3 -2 — H
5 315 4 520 735 8124 : C:10x3.14=31.4cm

C2 4 =62.8cm
A:5x5x3.14=78.5cm?
cm A: 10X 10X3.14 =314 cm?
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Lesson Flow

£ complete Exercise @.

[S] Calculate the area for circle (1) and (2).
[T] Confirm students answers.

] Complete Exercise @.

[S] Solve by calculating to find the area and
circumference of the given circles.
[T] Confirm students’ answers.

£l complete the DO YOU REMEBER? exercise.

[S] Solve by adding and subtracting the mixed
fractions.

J} Complete Problem @.
[S] Solve by calculating to find the circumference

and area of circle @ and (2) using the given radii.

[T] Confirm students’ answers.

End of Chapter Test Date:
Chapter 7: Mame: Score
Calculating the Area of Various Figures 1100
1. Find the area of the following circles. [2 x 10 marks = 20 marks]
{1) A circle with the radius of 4 cm (2) A circle with the diameter of 16 cm
4x 4X3.14=50.24 8X8X3.14=200.96
anewer{ 20 24 cme Ansver| 500,96 cm2 |

2. Find the area of the following circles. [2 x 10 marks = 20 marks]

(1} (2J l
~—tm — |
0x5X
25 cm2

5x5 x3.14x1/2) = =14.25 oo -
(

3. Find the appropriate area of the park as shown below14 X 5 - (5)(5)(3_ 1 4) =8.5
(1) Write the numbers in the [ ],
The number of shaded boxes inside the

10m
border of the parkis [, | =
There are m boxes which are crosscut Y l
by the border, we also consider 2 crosscut N
boxes for ]?9_‘ m.

Therefore, the area of the park can be calculate as;

|/1 Ix100+| 1a |xIW+2=@
am;&uumimmm_m’

(2) Calculate the area of the park by considering the

shape of the park as a trapezium. 30m
Mathematical Expression:
30m
(30+50)x30-+-2=1200
Answer: 00-m2 50 m

B

[5J) complete Problem @.

[S] Use the given circumferences of circles to
calculate the diameter and area of 1) and 2).
[T] Confirm students’ answers.

[} complete Problem @

[S] Calculate the circumference and area of circles
@ to @ using the given radii and diameters.
[T] Confirm students’ answers.

£ complete the Evaluation Test.

[IN/ Use the attached evaluation test to conduct
assesment for your class after finishing all the
exercises and problems as a seperate lesson.

[S] Complete the Evaluation Test.
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End of Chapter Test Date:

Chapter 7: Name: Score
Calculating the Area of Various Figures / 100
1. Find the area of the following circles. [2X 10 marks =20 marks]
(1) A circle with the radius of 4 cm (2) A circle with the diameter of 16 cm

Answer: Answer:

2. Find the area of the following circles. [2X 10 marks =20 marks]

(1) ()

~ 14cm T

Answer: Answer:

3. Find the appropriate area of the park as shown below.

(1) Write the numbers in the [_].
The number of shaded boxes inside the

border of the park is

There are boxes which are crosscut

by the border, we also consider 2 crosscut

boxes for m2.

Therefore, the area of the park can be calculate as;

X100+ xX100+2=

Answer: Approximately m?2

(2) Calculate the area of the park by considering the shape
of the park as a trapezium. 30m

Mathematical Expression:

30m

Answer: 50m
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Chapter 8 Orders and Combinations

1. Content Standard
6.4.5. Students will be able to critique possible outcomes from appropriate viewpoints and be able
to figure out, sort and organize viewpoints systematically with confidence.

2. Unit Objectives
* To systematically analyze and examine possible cases in actual events which are relatively
simple and easy to cope with.
* To analyze systematically the order and combination of various things using figures and tables
with careful attention to avoid duplication and overlooking.
* To understand ways to examine and identify the number of cases based on ways to make figures
and charts.

3. Teaching Overview
Students seek efficient ways of counting all ways of ordering and finding combinations in efficient
ways without dropping or double-counting any ways.

Ordering :
Teachers should not just teach how to count ordering efficiently.

Students should shown more effort to find out the most efficient way through discussions as a
class.

Combination :
Students are supposed to be able to explain why the way of counting all combinations can avoid
double-counting or dropping.
All questions should be well-discussed by students such as “Can we use the same card twice?”
etc, so that students’ understanding of the given situations will be deepen.

4. Related Learning Contents

| Grade 4 |

|

Grade 7

* Categorize and organize
data using figures and
tables from a certain
prospective

¢ Two dimensional table and
binary classification

[Arrangement of Data]

\/

* Meaning of the arrangement
of orders and combinations,
how to arrange orders and
combinations

* How to seek total ways of
arranging orders
combinations

* To seek all the possible
cases of uncertain
phenomena and
probability using a tree
diagram

[8 Orders and Combinations]
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Unit: Orders and Combinations

Sub-unit: 1. Ordering
Lesson 1of 2

Sub-unit Objectives

* Think about ways to examine and identify the
different orders without repetition.

e To understand ways to examine and identify the
order of things based on tables and figures.

* To think about how many different orders there can
be when certain conditions are given.

Lesson Objectives

* To think about ways to examine and identify
different orders without repetition.

* To understand ways to examine and identify the
order of things based on tables and figures.

Prior Knowledge
* Organising data
* Making table

Textbook Page:
068 to 070

Actual Lesson 056

* Table and Tree diagram

Assessment

* Think about ways to examine and identify the
numbers of different orders without repetition. F

* Understand ways to examine and identify the order
of things using tables and diagrams. S

Teacher’s Notes

It is important to let students experience the
usefulness of tables and figures in avoiding
repetition and omission when examining the
orders.

Ordersiand Combinations

1'l run first in the:
first race and you

lr‘"_ L] N
|

% -

Maiko, Ambai, Kekeni and Mero are running the relay race.

Let’s decide their turn to run.
Itis difficult to
decide the turn,
dm Ihare o don't wa fe @
ﬂrsl" '.:_: Z»‘?‘-:.' ;

e

When Mero is the anchor, how many different orders can there be

The anchor should
be the fastest and belﬁ!
therefore, run

for the first, second and third runners?

110

First, Naiko—+Kekeni—» Ambai.
Second, Ambai—Naiko—+Kekeni.
Third, Kekeni—+Ambai—+Naiko.

There are three cases. Wait a minute,
there could be more...

€D Are there other ways of ordering, other than what Yamo found?
(Kekeni, Naiko, Ambai) (Naiko, Ambai, Kekeni) (Ambai,Naiko,Kekeni)
@ Let's think about ways to find all the orders systematically and
efficiently.
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Lesson Flow

£ Think about the ordering of 4 runners.

[T] Introduce the Main Task. (Refer to the Blackboard Plan)

[8] E) Read and understand the given situation.

[N/ Explain to students that the anchor in a relay race is usually the final runner who finishes the race.

[S] @ Write the orders in their exercise books.

[T] Ask students to give answers and comment positively on their answers when they use symbols (i.e.
simple initials) or tables and figures.

[T] Are there any other orders?

[S] @ Think about ways to find all the orders.

[IN] Teacher should also check with students to see how many orders in total there can be.

[T] © Introduce the methods.

[S] @ Count how many orders there are when Naiko is the anchor.

3] © Think about how many 4-digit numbers there are in total.

[TS] Read and understand the given situation.
[IN/ Read and understand the given situation.
[S] Use tables and figures to help them find out that there are 24 numbers.

£l Summary.

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm the important concepts of this lesson.

© Let's consider the following method.

Draw a table Mero is the last runner
. . . s0 let’s think about the
Determine the first runner and fill in the orders for Naiko, Ambai

order of the next runners in the table. and Kekeni.

. ' ' .
First runner ! Second runner ! Third runner

Naiko (N) | Ambai(A) ! Kekeni(K)
Kekeni{ Naiko | Ambai
Ambai E Kekeni E Naiko If you keep the record

neatly, repetitions and
omission will be seen.

Naiko Kekeni Ambai
Ambai ¢ Naiko ! Kekeni

Kekeni |  Ambai ! Naiko

Draw a diagram

It is easier to see when
you draw a tree diagram,
rather than writing it

N < - down on a table.

A K

—
K < Sample Blackboard Plan
— ]
© How many different orders are there when Naiko is the anchor?
6 orders Lesson 55 Sample Blackboard Plan is
B There are four cards with numbers , , and . on page 113

Use all the cards to make four digit numbers.
How many numbers can you make? 24 numbers
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Unit: Orders and Combinations “Textbook Page :

Sub-unit: 1. Ordering
Lesson 2 of 2

Lesson Objectives

* To think about how many different orders there can
be on given conditions.

Prior Knowledge

* |dentifying the number of orders based on tables
and tree diagrams. (Previous lesson)

Preparation
» Square boxes to represent the car.

[ ) Which Seat Would You Like to Sit?
Meva is going for a ride with his
Q“’, parents and sister.
If the car has four seats, how many |
seating options are there? 12 options

Both his mother and father can drive.

—

Use counters for each family
member and put them in the

seats.

P

112

071
Actual Lesson 056

Assessment

e Think about how many different orders there can
be on given conditions by constructing diagrams.
F S

Teacher’s Notes

See samples of different ways of ordering in
the previous lesson and refer to the sample
blackboard plan.
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Lesson Flow

n Review the previous lesson [S] Present ideas and identify good aspects in each
[T] Introduce the Main Task. (Refer to the BP) presented idea.
[IN] Assist students to realise that when setting the

E Investigate the number of seating options. father as a driver, all they have to do is to think

[@§ ) Read and understand the given situation. about the seating options of the remaining three
[S] Think based on the pictures in the textbook and people, namely the mother, sister and Meva
discuss what the situation is talking about. himself.
[T] Give enough time for students to write different
orders in their exercise books. B Summary
[/ Provide useful ideas such as replacing each [T] What have you learned in this lesson?

family member with a marble with different colors /S| Present ideas on what they have learned.

or using symbols such as F (for father), M (for [T] Use students' ideas to confirm the important
mother), S (for sister) and B (for Meva). concepts of this lesson.

Sample Blackboard Plan (Lesson 55)

Chapter B: Orders and Combinations Sub-Chapter/Topic 1: Ordering Lesson: 1 of 2

| Main Task: Lets think about how to order things. |

Naiko, Ambai, Kekeni and Mero are

First *Second Third o How many different orders are
: there when Mero is the anchor?
rt:::isng the relay race. Decide their N(Nako) | A(Ambai) | K(Keken) 6-sedors
When Mero is the anchor, how many different orders can there be Kekeni ! Naiko Ambai
g : 3 Use all cards and make four digit numbers.
for the first, second, and third runners? Ambai  : Kekeni i Naiko How many numbers can you make?

First, Naiko—Kekeni— Ambai. Naiko Kekeni 5 Ambai 24 numbers
Second, Ambai—+Naiko—*Kekeni. Ambai ! Naiko ! Kekeni
Third, Kekeni—>Ambai—>Naiko.

There are three cases. Wait a minute, Kekeni : Ambai : Naiko
there could be more...

i 2
Are there other ways of ordering, other * Tables or tree diagrams are
than what Yamo found? | . used to order without

(Kekeni,Naiko,Ambai) (Naiko,Ambai,Kekeni) — L repetition.
(Ambai,Naiko,Kekeni) . | { * The order of selection matters
g when ordering sets.
Q Think about ways to find all orders N LK) * NAK and ANK are 2 different
systematically and efficiently. Discuss.

Chapter 8: Orders and Combinations Sub-Chapter/Topic 1: Ordering Lesson: 2 of 2

[ Main Task: Lets think about different orders. |

When father is driving.
If the car has four seats,

how many seating options s
o g o s | e
Both the mother and father | M [ ] i i o= al L ANERE NN r 1

can drive. : Summarise the lesson based on :

’ B | what the students have learnt and |

When mother is driving. elaborate on important points. !
1

B | [Mm|s | [m]|F
s |[Fls]|8]s

There are 12 options
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Unit: Orders and Combinations “Textbook Page :
Sub-unit: 2. Combinations 072 and 073

Lesson 1 of 2 _ Actual Lesson 057

Sub-unit Objectives

* To think about combinations when selecting 2 * Tables and Diagrams.
objects from a set of 5 objects systematically.

* To think about combinations when selecting 2

objects from a set of 6 objects systematically. e Determine the number of different combinations by
drawing tables and diagrams. F
Lesson Objectives * Solve the exercises correctly. S

* To systematically think about combinations when
selecting 2 objects from a set of 5 objects.

Prior Knowledge

¢ |dentifying the number of orders based on tables
and tree diagrams.

Teacher’s Notes

In this lesson, the order does not matter but
similar combinations should be omitted when
identified so that only one of the combinations
remains to ensure that there is no repetition.

@ Combinations © Yenbi drew a table below.
Continue and fill in the (] for the combinations.
o Nukuwe is going to buy ice cream. @ |v-s|v-c|v-m|v-o
She can buy two kinds from five flavours shown below. ® |s-v s-c|s-M|s-o
How many combinations are there? © c-v c-M
® M-V
° o-v

Orange

© Haro used a diagram below.

Melon

Strawberry Explain his method.
V—0©)
© Look at the figure on the right and write A’:‘A % Haro thought about the combination
all the combinations. © ™) © @ and erased overlaps.
©)
Combinations with vanilla............ @—@ @—@ @—@ @—@
Combinations with strawberry...... @—@ @—@ @—(M, @—Q © E 8
Combinations with chocolate.......... O-0.O-0.0-W.O0-0O (@)
Combinations with melon ............ @—@ @—@ (M—@ (M—@
Combinations with orange............ ©—@ @—@ @-@@-@ (v
©
< o
@ Are there same combinations in the figure?
Erase one of the combinations which overlaps. @ o

The order does not matter,
so@-©and ©-Wis
the same.

@ If you are buying three flavours, how many combinations

© How many combinations are there, if you buy two
are there? 10 combinations

kinds of flavours from five? 10 combinations
@ If you are buying four flavours, how many combinations are there?

5 combinations
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Lesson Flow

£ Finding different combinations.

[ €D Read and understand the given situation.

[T] Introduce the Main Task. (Refer to the BP)

[T] Ask students to choose 2 flavours from the 5 and
tell them to write their answers in their exercise
books.

In this way, students can start understanding the
meaning and the context.

[S] Find other combinations of the 5 flavours apart
from the first two.

B Finding other possible combinations.

[S] @ Look at the pentagon shown in the textbook.
and think about the number of combinations of 2
flavours.

[T] Help students to realise that the sides and the
diagonals show the combinations of 2 kinds of
flavours from 5.

[S] Think about all the combinations by filling in the
diagram.

[TlS] @ Discuss how to deal with similar combinations.
(Refer to TN)

/S| Determine whether the combinations of
vanilla-chocolate and chocolate-vanilla are the
same or different.

[IN/ The combination vanilla-chocolate and

chocolate-vanilla are the same. Eliminate one of
the same combinations.
[T] © Ask students to count how many combinations

there are in total after eliminating repeated
combinations.

[S] There are 10 combinations.

[T] As in the previous lessons in finding orders, get
them to think again by using tables and figures
for®and © .

[S] Refer to the table and figure shown in @ and ©
and write their own ideas.

[T] Advise students to always follow a rule to check
and complete the table systematically.

[S] Discuss the tables and completed tree diagrams.

[TN/Ensure that there are 10 combinations to select 2
kinds of flavours from 5.

£} complete the Exercise.

[T/ Based on tables and figures, get the students to
think about how many combinations there will be
when they select 3 kinds from 5 kinds.

[S] Complete the exercises.

[T] Confirm students' answers.

5 summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter 8: Orders and Combinations

Sub-Chapter/Topic 2: Combinations

| Main Task: Lets think about and find combinations. |

Nukuwe is going fo buy ice ¢ream. She can

@ Fill in the blanks.

buy two kinds from five flavours below.

v v v

Vanilla, Strawberry, Chocolate, Melon and O
Orange. How many combinations are there? Glv

o

Comsinatons with strawberry §-0.0-0 -0 O-0

O3 e
_.

%

Haro used this method of
combinations and erased overlaps
or repetitions.

Combinations with chocolate-+©)-0.0-0.O-®MO-0
Cominations with melon - (-0 -0 V-0 -0
Combinations with orange-—+ 0-0.0-0.0-0 0-0

Are there same combinations in the figure?
Erase combinations that are same leaving only one.

How many combinations are there when buying 2
flavours from 5.
10 combinations

0 Explain this method. &

— EXercise L

(Refer to TM for Questions and Answers)

* Combinations can be found systematically when
selecting 2 from 5 objects.
* The order of combination does not matter.
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Unit: Orders and Combinations “Textbook Page :

Sub-unit: 2. Combinations
Lesson 2 of 2

Lesson Objectives

* To think about combinations when selecting 2
objects from a set of 6 objects systematically.

Prior Knowledge

* Combinations when selecting 2 object from a set
of 5 objects.

Preparation
e Table on Mero’s Idea

There are six teams participating in a
basketball tournament.

Each team will play with the other five
teams. In this tournament, how many
games are played in total? 15 games

9% Ambai’s Idea
| numbered the teams and found their combinations.
1-2,1-3,1-4,1-5,1-6
2-3,2-4,2-5,2-6

4
Q Mero’s Idea
| numbered the teams and made a table.
112 |3 |4|5]|686
1
2 | v
3 | v |V
4 |\ v |V |V
5 |V |V | IV |V
6 | V|V IV IV |V
4

© There is a baseball tournament with seven teams participating.
Each team plays one time with each other. In this tournament, how
many games are played in total? 21 games

74=00-00
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074
Actual Lesson 058

Assessment

e Think about how many combinations there are by
drawing figures, tables and diagrams. F
* Solve the exercises correctly. S

Teacher’s Notes

Refer to the notes for the previous lesson.
Students should be reminded to use methods
used to find combinations to avoid repetition.
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Lesson Flow

£ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the Blackboard Plan)

E Think about the number of games played in a tournament.

[§] ) Read and understand the given situation.

[T] How many games are played in total?

[S] Discuss and present their own ideas.

[T] Ask students to discuss Ambai's and Mero's ideas to find what is common between the two.

[S] Realise that both of them put a number for each team.

[T] What combinations do you find in each of the ideas?

[S] Ambai is using the rule of combination for one team and listing down the possibilities while Mero is using
a table.

£l complete the Exercise.

[S] Find the number of games played in total by utilising Ambai's and Mero's ideas.
[T] Confirm students' answers.

5 Summary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students' ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chapter 8: Orders and Combinations Sub-Chapter/Topic 2: Combinations Lesson: 2 of 2

Main Task: Let’s think about combinations from a set of objects.

D -

| numbered the teams and made a table.
3 4|56

m There are six teams which will participate
in a basketball tournament. Each team will
play with five other teams. How many
games are played in total?

15 games

@mm

| numbered the teams, and found their combinations.
1-2,1=-3,1-4, 1-5, 1-6
2-3,2-4, 2-5, 2-6

r 1
i | Summarise the lesson by confirming the number of :
: different combinations when selecting 2 teams from |

a set of 6 teams systematically.

(Refer to TM for Questions and Answers)
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Unit: Orders and Combinations (.
Exercise, Problems, Review and Evaluation IS

Lesson 1 and 2 of 2

Lesson Objectives
* To confirm their understanding on the concepts
they learned in this unit by completing the
Exercises and Evaluation Test confidently.

Prior Knowledge

¢ All the contents learned in the unit on Order and
Combinations.

e Evaluation Test.

Actual Lesson 59 & 60 ;

Assessment

 Solve the exercises correctly to confirm what they
learned in this unit. F 'S

Teacher’s Notes

This is the last lesson of Chapter 8.

Students should be encouraged to use the
necessary skills and ideas learnt in this unit to
complete all the Exercises and solve the
Problems and Review in preparation for the
evaluation test.

Use the attached evaluation test to conduct
assesment for your class after finishing all the
exercises, problems and review as a seperate
lesson.

AN EXIET RICIHSUENC A

G) There is a circle graph on the right. ,
Colour (a), (b) and (c) with red, A:CI,B
yellow and blue. Show all possible B,A,C
colour combinations. B,CA

Page; to 71

7Dy

@ In making a face, choose eyes, nose and mouth from
each category on the right. ©) ® ® @
If you choose eyes, @ how Eye

many combinations are

® © ©
there to make a face by Nose [N
choosing different nose Mouh. - - -

and mouth?

There are three cards numbered [3], [4] and [5]. (Pesmscsies
@ If you make a two-digit number using two cards out of three, what
is the third largest number you can make? 45
@ If you make a three-digit number using all three cards, how mang
numbers can you make? Let’s write%ﬁghi?’ gé‘uﬁ’s’ 453,534, 54
@ If you choose two cards out of three, how many combinations are

there? Find them all and write them. 3 & 4,3 &5,4 &5

¢ Let's find the area of the shapes below. (Grade 5] ﬁ
: 1cm (Do you remember?. - :
lcm @
2
odm 2 ©
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CI) There is a road below. How many ways are there to go

@ There are four cards numbered @ , and .

@ Hatan%ﬂukana, eali®angydosi will sit on a bench. 3012,3021,3102

fromAtoB? 6

@ Counting all posssibilities without repetition and ommisions,

<

Make a four digit number.

@ Considering possibilities with omissions.

@ How many numbers can you make? Write down all options]8 numbers
1023,1032,1203

. umbers 1230,1302,1320
Write them from the smallest 10 t%er&rgest. 2013,2031,2103

1032,1230,1302,1320, 2130,
03012:3102,31203210 2130.2301,2310

@ How many even numbers can you make?

How many different ways can they sit while Hatana ana 11%&3201 3210

are next to each other?

@ Considering with the special case.

If you think of Hatana and Josi as
a pair, then we can think of four
objects as three objects.

®a> 0w
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Lesson Flow

£ complete Exercise @.

[S] Identify all the colour combinations for (a), (b)
and (c) in the circle.
[T] Confirm students’ answers.

3] Complete Exercise @.

[S] Solve the problem by identifying the different
combinations to make a face.
[T] Confirm students’ answers.

£l complete Exercise @ @ to ®.

[S] Find the different combinations for the cards
numbered 3, 4 and 5.
[T] Confirm students’ answers.

§ Complete the Do You Remember exercise.

[S] Solve the area problems.

[5J) complete Problem @.

[S] Solve the problem.
[T] Confirm students’ answers.

]} complete Problem @ @ & @.

[S] Find the different combinations for the cards
numbered 0, 1, 2 and 3.
[T] Confirm students’ answers.

£4 complete Problem @.
[S] Use combinations to find all the different sitting

positions.
[T] Confirm students answers.

L]} complete Review @.

[S] Calculate the fraction problems.
[T] Confirm students answers.

£l complete Review @ to ©.

[S] Solve the fraction problems.
[T] Confirm students answers.

[[i] complete the Evaluation Test.

[IN/ Use the attached evaluation test to conduct
assesment for your class after finishing all the
exercises, problems and review as a seperate
lesson.

[S] Complete the evaluation test.

RN

2.3 8 _15 5 .3 1..5
DIx5  @ogxqg R4 % @24 x8y
5.2 6 .09 5.,2; 5 L a1
®g+y Bay + 55 11@—6 2 ) ®24 ¥,
1.5.,8 Y51, L2 1 . e. 5%
©g+gxgs B 5+025:5 0.75+0.5+ 3

e The weight of 1 packet of rice was % kg.
How much is the weight in kilograms,
if there is % of the packet of rice?

How much is the weight in kg, if there is

% of the samespackat.of4irg? Y6 X Y5 =2 kg

e There is a 12 cm tape. If you CUHEE‘EP/s%: ?g\&i&%%s, how many

pieces of tape can you make?

a Ruwe, Peto and Karo did a long jump.
Ruwe jumped 320 cm, Pegé%nlpfgo =113
240 cm and Karo jumped 3 times of

Ruwe's distancgogx 9/g =360 (cm) %
@ How many times more did Ruwe

jump compared to Peto?
@ How many m did Karo jump?

) 1V4X1.6X0.8=135cm?
Find the volume of the rectangular

prism on the right. 0.8 cm

End of Chapter Test Date:

Chapter 8: MName: Score
Orders and Combinations 7100

1. You will make 4 digits whole numbers by arranging 4 cards of
(2][6]m[8]

(1) List all the whole numbers made with the given cards and find the number of the
whole numbers made.

[2 x 15 marks = 30 marks]

Number of whole numbers: 24 ‘
(2) How many odd numbers have you made?
[20 marks]
Number of odd numbers: 6 ‘

2. Five female workers A, B, C, D and E at a restaurant will share the cleaning duties.
Two workers will clean the outside and three will clean the inside.

(1) Find all the cominations of 2 people for cleaning the outside by filling in the table

below.
[30 marks]
AlviviV |V
B | v viviv
E v Vi VIV
D Vv v v v
E 7 7 VAV
(2) How many combinations are there,
[20 marks]
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End of Chapter Test Date:

Chapter 8: Name: Score
Orders and Combinations /100

1. You will make 4 digits whole numbers by arranging 4 cards of
1}[2}/6[and]8 ]

(1) List all the whole numbers made with the given cards and find the number of the whole
numbers made. [2X 15 marks =30 marks]

Number of whole numbers:

(2) How many odd numbers have you made? [20 marks]

Number of odd numbers:

2. Five female workers A, B, C, D and E at a restaurant will share the cleaning duties.
Two workers will clean the outside and three will clean the inside.

(1) Find all the cominations of 2 people for cleaning the outside by filling in the table below.

[30 marks]
AV
B | V
C
D
E
(2) How many combinations are there. [20 marks]

Answer:
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Chapter 9 Speed

1. Content Standard
6. 2. 2. Students will be able to comprehend speed as a ratio of time and distance and use its
situation to calculate and appreciate their relationship.

2. Unit Objectives
* To understand the meaning of speed and how to express and determine speed.
* To understand relationship between speed, time and distance.

3. Teaching Overview
In Grade 5, students started learning combined quantities such as number of people in a unit
area, etc. In this unit, students learn distances traveled per unit time.
Speed is a combined quantity for us to think about 2 quantities at the same time and express as a
quantity. The concept is quite complicated for students.

Speed :
Firstly students compare the speed for 2 different distances traveled in the same time durations.

They also compare the speed for the same distances traveled in different time durations. Finally
students find out that they can compare the speed even though they travel different routes in
different time durations.

Speeds and Graphs :
Students need to have enough experiences to draw graphs of speed and interpreting graphs. They
will appreciate that visualization of graphs will give them pictures of the travel.

4. Related Learning Contents

| Grade 4 | Grade 5
e (decimal numbers) X (whole * Mean ¢ Meaning of
number), (decimal e Measurements per unit _ (whole number) X (fraction),
number) + (whole number) quantity ~ (fraction) X (fraction)
[16 Multipication and Division [2 Amount per Unit Quantity] l [3 Multiplication of Fractions]
of Decimal Numbers] v
¢ Meaning of ¢ Meaning of
(whole number)x (decimal (whole number) = (fraction),
number), (decimal (fraction) + (fraction)
number) + (decimal number) . -
[4 Division of Fractions]
l [3 Multiplication of Decimal v
Numbers] e Meaning of speed, how to
* Meaning of _ _ seek it (speed per hour,
(Whole number)T (deCImal Speed per minute, Speed per
number), second).
(decimal number) =+ (decimal
number) [9 Speed]

Y

[5 Division of Decimal Numbers]

Meaning of
(fraction) X (whole number),

(decimal number) + (whole
number)

[11 Multiplication and Division
of Fraction]

S
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Unit: Speed
Sub-unit: 1. Speed
Lesson 1 of 3

Sub-unit Objectives

 To understand how to express, compare and determine
speed by applying the idea of per unit quantity.

* To solve various problems by applying the
relationship between speed, time and distance.

Lesson Objectives

* To think of how to compare speed by applying the
idea of per unit quantity.

* To recognise the usefulness of applying the idea of
per unit quantity when comparing speed.

e To understand how to find speed and realise that
there are various units of speed; speed per hour,
per minute and per second.

Prior Knowledge

e All contents of multiplication and division.
* Distance and time
* Per unit quantity

Preparation

e Table of distance and time
e Two charts of ‘same times’ and ‘same distance’

Textbook Page:
078 to 080

Actual Lesson 061

Assessment

* Think about how to compare speed by applying
the idea of per unit quantity. F

* Find speed by applying the idea of per unit
quantity. S

* Solve the excerises correctly. S

Teacher’s Notes

D © Students find the distance for each
student travelling in 1 second. Table shows,
student ® ran 20 m in 5 second. So students
can do 20 m divided by 5 seconds to find
distanec in 1 second.

Eg; ® 20 (m)+5 (s)=4 (m) in 1 seond.

© student find the distance each student
travelling in 1 m.

Through @), students found ® ran 4 m in 1
second.

Therefore, 4 m+4 to find time for 1 m. So
students can do 1 second+4=0.25 second
(in 1 m).

How to compare speed :
>{> In a Physical Education class, the teacher wants to measure the
running speed of individual students.
They got into two groups.
One group timed students that ran certain distances.
Another group measured the distance the students ran within a
time period.
Who can run the fastest?

Looking at the same
distance, the person that
takes the shortest time to
travel the distance is the

Looking at the same
time, the person that
travels the furthest

distance in the given
time is the fastest.

If the distance and
times that each person
ran are different, how

Why don’t we
compare their speed
as we compared the
population density?

can we compare their
speed?
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@ Speed

L) How to Express “Speed® Distances and Times
d\/\eanmg of speed and how to express i - :

@ Which student is the fastest?

Distance Time
(m) (seconds)
3 students are shown in the table. ® 20 5

The distance and time of the Student

® 15 5
© 15 4

Compare their speed.
Comparing ® and ® — is faster.
Comparing ® and © — is faster.

Comparing ® and © — is fasterBoth time and distance are
different

Speed can be compared if the time or the distance is the sam

Same time Same distance
The distance that the student The time needed to travel the
covered in 1 minute. distance.

Same time, different distances. Same distance, different times.

! O— ! —|
i (O— ﬁ — ()

O Lets compare thelrspeed by( calc u ng how

gaating how man M s . 4=3.75 (m)
(A) is the fastest.

cg 4 (m),
travelled in one 'sécond.

© Lets comKare their sopeed by calculating how many seconds it took

25 (minutes), (B) 5+ 15=0.333.. (Second)
(C)4+15=0.2666... (Second)  (A) is the fastest.

If you compare the speed by distance, the shorter the time the

to travel in"T m.

faster the student. If you compare the speed by time,
the longer the distance the faster the student.
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Lesson Flow

K} >» Discuss the speed of students in
different contexts.

Read and understand the given situation.

How can we compare the speed of the students?
When the given distance is the same, the
student that takes the shortest time to run the
distance is the fastest. Consider also the
student's ideas from the bubbles.

Students should realise that when the given time
is the same, the student that runs the furthest
distance in the given time is the fastest.

(Speed of different times per distances cannot
be compared)

[T] Introduce the Main Task. (Refer to the BP)

[T/
[T]
[S]

[TN]

3 Comparing the speed of students.

[§] @) Read and understand the given situation.

[T] © Let’s look at the table. Which student is the
fastest from the result?

[S] @ is faster than B) because A travelled further
even though the time is the same for both.

[S] © is faster than ®B) because ©) travelled the
distance in a shorter time even though the
distance is the same for both.

:3: Speed is expressed as distance per unit of time.

|[ Speed =distance +time "

How to compare speed per hour
A transport company truck “Horks” travels between Lae and

Mt. Hagen.
It travelled a distance of 540 km in six hours.
Another transport company truck Kaﬁa%v%rl travels a distance of
320 km in four hours. Hoks travel 540+6=90 (km)
© Which company truck is the fastest? Kasawari travel 320 +4 =80 (km)

@ What is Kasawari’s speed per hour? Horks is faster
Kasawari: 320 +4=80 (km)/hour

time. Speed is a measurement per unit.
Speed in distance per hour
... Speed expressed by the distance travelled in an hour.
Speed in distance per minute :
... Speed expressed by the distance travelled in a minute.
Speed in distance per second
... Speed expressed by the distance travelled in a second.

—
i) Gregran 50 m in 8 seconds and Aileen ran 60 m in 10 seconds.
Who is the fastest? 50+8=6.25(m) 60+10=6(m)

Compare their speed in seconds. Answer: George (50 m)
[2) Kim walks 432 m in 6 minutes and Viti walks 280 m in 4 minutes.
Who is the fastest ? 432+6=72(m),

Compare their speed in minutes. 260 7 4= ?O (m)
Answer: Kim (432 m)

8o =+

EJ} Important Point
[T/ Explaln the |mportant point in the box

[T] Explaln the ideas about 'same time’ and 'same
distance’ using the charts.

I3 Comparing speed using Per Unit Quantity.

[T] © Let's compare their speed by calculating how
many m traveled in 1 second.

/S| Distance each student travels in 1 second;
®20+5=4(m),® 15+ 5=3(m),
© 15 + 4 = 3.75 (m) Answer: A is the fastest.

[S] © Time each student takes to travel 1 metre;
® 5 + 20 = 0.25 (second), ® 5 + 15 = 0.33333..
(second) and © 4 + 15 = 0.2666.... (second)
Answer: A is the fastest.

EJ \mportant Point
[T Explaln the |mportant point in the box

[ comparing speed per hour.

[s] @ © Read and understand the given situation.

[S] What we know: Horks goes 540 km in 6 hours
and Kasawari goes 320 km in 4 hours.

[T] Which company truck is the fastest?

[S] Find out the distance that each company truck
travels in 1 hour and compare the result.
In 1 hour, Horks travel: 540 = 6 = 90 (km),
Kasawari travel: 320 + 4 = 80 (km)

[S] Horks is faster because Horks can travel longer
distance than Kasawari in 1 hour.

[T] © Ask students to find speed of Kasawari truck.

[S] Kasawari's speed is 320 + 4 = 80 (km per hour).

K4 mportant Point
[T/ Explaln the |mportant point in the box

EJ complete the Exercise.

[S] Solve the exercises.
[T] Confirm students' answers.

E} summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Lesson 61 Sample Blackboard Plan
is on page 125.
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Unit: Speed
Sub-unit: 1. Speed
Lesson 2 of 3

Lesson Objectives
e To understand and explain the relationship
amongst speed per hour, speed per minute and
speed per second.

Prior Knowledge
* How to find speed
* Various unit of speed
e Per unit quantity

e Tape diagram
e Conversion of time in seconds, minutes and hours.

a During a long distance race, a runner ran 36 km in 2 hours.

o [18  36xm)
Distance l::l
Time | 1 :

0 1 2 (hour)

© What is his speed in km/hr (kilometre per hour)?

(2] What% hé speed in m nﬁrﬁ rﬁektga] per minute)?
(3] Whal is RI% sgged ‘?’r? 91 ec n%tfq'eoger égg:'onndﬁ

300+60=5 m/sec

speed per speed per speed per
second minute hour
- -

per 60 seconds
per minute

per 60 minutes

per second «——> per hour

Use m/minute to compare
Let's compare @ ~ © in m/min to find which is the fastest?
® A car which covers 80 km per hour.

60 =500 m/mmute
® A bike which runs. & 510 Tn%zer minute.

When comparing,
it is necessary to
use the same

© A sprinter who runs 100 min 10 m unit.
per second. 10x60=600 m/minute

(</Walking Speed

Measure how long it takes for you to walk 50 m and calculate your
walking speed per second, per minute and per hour.
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. Textbook Page:
081

Actual Lesson 062

Assessment

* Explain the relationship amongst speed per hour,
speed per minute and speed per second. F
* Solve the exercises correctly. S

Teacher’s Notes

The speed in m/h shows the distance travelled
in 1 hour meaning 60 minutes. Therefore, the
distance traveled in 1 minute can be
calculated based on this, where the speed in
metres per minute can be found

Guide students to take the same logical steps
to change from speed per minute to speed per
second and solve the problem on their own.
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Lesson Flow

n Review the previous lesson. ﬂ Important Point

[T] Introduce the Main Task. (Refer to the BP) [TlS] Explain the important point in the box

ﬂ ) Solve the problem by calculating speed
in various ways. I3 Complete the Exercise.

@ Read and understand the given situation. @ Solve the exercises.

@ Solve o: 36 +2=18 Answer: 18 km/h m Confirm students' answers.

[T] Confirm students' answers using ) chart.

[T] ®& Change km/h to m/min. E Walking Speed

[S] Solve: 18 km : 18 x 100 =18000 m, [TS] Read and understand the given situation. Do
1 hour = 60 mins, 18000 + 60 = 300 activity during recess time.
Answer: 300 m/min

[S] Solve ©, convert 300 m/min to m/sec. ﬂ Summary
1 minute = 60 sec. [T] What have you learned in this lesson?
300+60=5 Answer: 5 m/sec [S] Present ideas on what they have learned.

[IN/ Change the speed per hour to speed per minute [T/ Use students' ideas to confirm the important
for ® and speed per minute to speed per second concepts of this lesson.

for and © to find the answers.
Sample Blackboard Plan (Lesson 61)

Chapter 9: Speed Sub-Chapter/Topic 1: Speed Lesson: 1 of 3

| Main Task: Lets think about how to compare which is faster. |

Distances and Times 540 + 6=90km 320+4=80km
Answer: Horks is faster

| Speed can be compared if the time or the distance s the same. | Which company truck is fastest?

Distance Time :
Groups | ~"(m) | (seconds) i : k1 D pavremion oo
@ m 5 " i : o B mun«wv:m
® 15 5 g _
i trarveled in a minane i
© 15 4 : Speed per second.. Spred exprevied by the ditance .
) Compare by calculating metres travelled in one 5 Vi sl i
: ; second. What is Kasawaris speed per hour?
O\é\:’:;:r?udenf is; e fustes? (A) 20 + 5= 4m (B) 15:5=3m (C)15:4=3.75m 80Okm per hour

Comparing (® and @) — | A lisfaster. © Compare by calculating how many seconds it
s @ ® | took to travel 1 metre. (Refer to TM for Questions and Answers)

Comparing (B) and@ —| C isfaster. (A)5 + 20= 0.25 sec (B) 5+15=0.333%5ec
@end® -1 c ¥ M
Comparing ®and © o |_?_ is faster. Answer: (A) is the fastest. =

A & C Both time and distance are
different. -

« S Exercise B

r- Speed c;n be compared if the time or
I dist

I

I

I

I

|

e is the same.
* Speed is expressed as distance per unit
of time.

Speed is expressed as distanced per unit of time.

Speed = distance+time

Speed = distance + time

Sample Blackboard Plan (Lesson 62)

Chapter 9: Speed. Sub-Chapter/Topic 1: Speed

| Main Task :Lets think about changing speed from per hour to minutes and seconds. [

|'('.._ Walking Speed
Measure how long it takes for you to walk SO m and

] i calculate your walking speed per second, per minte,
o L[] ssem i ; and perhour,

A marathon runner ran 36km in 2 hours.

Distance
Time -

0 2 (hour)
i (Refer to TM for Questions and Answers)
o What is his speed in Km/h (kilometer per hour) ?

36 + 2= 18 Answer: 18km/h

® What is his speed in m/m (metre per minute) ? R T i -
18000 + 60 = 300  Answer: 300m/min

© What is his speed in m/s (metre per second)?
300+ 60=5 Answer: 5m/sec

Il When converting speed from: :
| = seconds to minutes to hour, we divide by |
I 60 I
Ir * hour to minutes to seconds, we multiply :
| by eéo. I
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Unit: Speed
Sub-unit: 1. Speed
Lesson 3 of 3

Lesson Objectives

e To think about and calculate distance when speed
and time are given.

e To think about and calculate time when speed and
distance are given.

Prior Knowledge

* How to find speed.
e Various unit of speed

* Tape diagrams and tables

[) Finding Distance and Time
Find distance using speed and time.
There is a car travelling at 40 km per hour.
© How many km would it travel in two hours?40%X2=80 Answer: 80 km
i i 2 40X3=120
® How many km would it travel in three hours? Ahewer: 120 km

0 © (80 120 (m)
Distance [ |

Time

H H
0 1 3 (hour)

[[ Distance = speed x time "

In @ and @, each car has travelled X km each.

x2

@
Distance (km) | 40 | X

@ N\
Distance (km) | 40 xr

Time (hour) 1 2 Time (hour) 1 3

S
x3

S

Find time using™peed and distance.

A cyclist travels 400 m per minute. How many minutes does he
take to travel 2400 m? Answer: 6 minutes

0 400 2400 (m)
Distance
Time | -
0 I (minute)
If the time he takes is I, let’s find the answer! s

Distance =speed xtime Distance (km) | 400 |2400

2400 =400xx Time (hour) 1 xr
X  =2400-+400 g
X
[[ Time = Distance + speed ﬂ Let's think
by drawing

diagram.

< I EXercise—

Priscilla walks at the speed of 80 m per minute.

&

X5=400_ Answer:400m
@ How many minutes will it take for her o waﬂ( 2000 m 9

2000+25=25 Answer: 25minutes

@ How many m will she walk in 5 minutes?

82 =+
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Textbook Page:
082

Actual Lesson 063

Assessment

¢ Find the distance or time when the other two

quantities are known. F

* Solve the exercises correctly. S

Teacher’s Notes

Students should be able to understand the
derivation of speed, distance and time using
the formula:

Speed =Distance + Time

Distance =Speed x Time

Time =Distance + Speed

It is also important for the students to
understand the meaning of formulas. Remind
them that If the distance is the same, the
shorter time is faster, and if the time is the
same, the longer distance is faster.
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Lesson Flow

EJ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the BP)

B3 Finding distance using speed and time.

[s] @ Read and understand the given situation.

[IN/ Use the tape diagram and the table to find the
known and unknown quantities.

[T] @ How many km would it travel in two hours?

[S] 40 x 2 = 80, Answer: 80 km

[T] & How many km would it travel in three hours?

[S] 40 x 3 = 120, Answer: 120 km

[T] Confirm students' answers using the formula;
Distance = Speed x Time

EJ Finding time using speed and distance.

[T] @ Read and understand the given situation.
[IN/ Use the tape diagram and the table to find the
known and unknown X values.

[S] Find the answer based on the given figures and
tables.
X =2400+40 0, r==6
Answer: 6 minutes

[T] Confirm students' answers using the formula
Time = Distance + Speed

I3 Complete the Exercise.

[S] Solve the exercises.
[T] Confirm students' answers.

B summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter 9: Speed Sub- Chapter/Topic 1: Speed

Main Task: Lets think about finding Distance and Time.

m E A cyclist travels 400m per minute. How

many minutes does he take to travel

here is a car travelling at 40 km per hour. 2400m?

©  How many km would it travel in 2 hours?

0 400

2400(m)

40 x 2= 80 km

© How many km would it travel in 3 hours?
40 x 3 = 120 km

0 40 80

I (minute)

Distance If the time he takes is x, find the answer.

Time

x

N

| Distance = speed x time |

Distance (km)| 400

2400

) A O

Distance (km) Distance: (km)

Time (hour) 1

x

Time (hour) Time (hour)

-

Distance = speed x time
2400 = 40 x I
X = 2400 + 400

[Time = Distance+speed ]

Answer: &6 minutes

-

(Refer to TM for Questions and Answers)

i

| We use the
: using speed and time where,
: * Distance = Speed x Time
| ¢ Use the formula for finding time using
speed and distance where,
Time = Distance + Speed
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Textbook Page:
083

Unit: Speed

Sub-unit: 2. Speed and Graphs
Lesson 1 of 1 _Actual Lesson 064

Sub-unit Objectives

* Solve word problems on speed by completing
tables or graphs. tables or graphs considering the relationship
between distance and time. F 'S

Lesson Objectives * Solve the exercises correctly. S

* To solve word problems on speed by completing
tables or graphs.

* To solve word problems on speed by completing

Teacher’s Notes

: In this lesson, students should be able to
Prior Knowledge . . . :
confidently find the distance and time travelled
using the given speed to complete tables and
represent the information on a graph to solve

* How to find speed, time and distance.
e Various unit of speed

problems. |
Students should be able to use the distance

* Graph papers and Table and times as the cordinates to plot and
complete their graphs.

Speed and Graphs

o Joshua’s father is walking from his house to a bus stop at a speed
@ of 100 m per min. 10 minutes after his father had gone, Joshua
noticed his father’s wallet in the house. He then, started to go after

his father by bicycle at a speed of 300 m per minute.
The road distance between his house and the bus stop is 3 km.

© Let's complete the following table to represent the relationship
between the time in minutes and the distance in m for

Joshua'’s father.

Time (minutes) 0 5 10 15 20 25 30
Distance (m) 0 |500 (1000 {1500 2000| 2500 3000

@ Let's draw the line graph below to represent the relationship
between time in minutes and distance in m for Joshua’s

Time (minutes) 0 5 10

father.
Distance (m) | O 1500 | 3000

© Let's complete the table
to represent the relationship between the time in minutes and

the distance in m for Joshua’s ride by bicycle.

© Let's add Joshua’s line graph -
below to represent the relationship

between the time in minutes and

the distance in m for his ride by 2000
/

bicycle.

Actually, Joshua followed his ;
father 10 minutes after his father’s  © /
7

departure at 10 o’clock.

© At what time did Joshua catch up /
with his father? 10:15 am
Let’s read it from the graph.

1000 1005 1010 1015 1020 1025 10:30 (time)
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Lesson Flow

EJ Review the previous lesson.

3 Representing the speed for Joshua's father
on a table and graph.

[T] Introduce the Main Task. (Refer to the BP)

5 E) Read and understand the given situation.

[T] @ Ask the students to complete the table using
the speed of 100 m/min .

[S] Complete the table.

[T] © Ask the students to draw the line graph
representing Joshua's father's speed.

[S] Draw the line graph.

[T] Confirm students' answers.

EJ Representing the speed for Joshua's bike
ride on a table and graph.

[T] © Ask the students to complete the table using
the speed of 300 m/min.

[S] Complete the table with answers.

[T] © Ask the students to draw the line graph
representing Joshua's speed on the same graph.

[S] Draw the graph representing Joshua's speed.

[IN/ Joshua's graph will start at 10:10 am because he

left 10 minutes after his father's departure.

¥ \dentifying the point of intersection as the
meeting point.

[T] © Ask students to find the time when Joshua
caught up with his father using the graph?

[IN/ The point where the two lines cross or intersect
is the time when Joshua caught up with his
father. This happened 5 minutes after Joshua
departed.

[S] Locate the point of intersection as the meeting
point. Answer: 10:15 am.

[T] Confirm students' answer on the graph.

B summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter 9: Speed Sub

- Chapter/Topic: Speed and Graphs

Main Task: Lets solve word problems using tables and graphs.

Time (minutes) | 0 5

Distance (m) 0 |1500

mo Complete the table to represent the

Joshuas line graph to represen
Add s line graph to represent

relationship between fime and distance for

the relationship between time and

Joshua’s father.

distance for his ride. Actually, Joshua

followed his father 10 minutes after

10 (152|230

Tme (minutes) | 0 | 5

his his fathers departure at 10 o'clock.

Distance(m) | O [S00 10001500 2000|2500,

77..m_.

¥

0 At what time did Joshua catch up with

o

his father? Answer: 10:15 am

i

J
I
'8
T

9 Draw the line graph representing the

.4

relationship between time in minutes and 7

I
f

r-——-

distance in metres for Joshua$ father. £0:00 10:05 10:1

© complete the ta

relationship between time in minutes
and distance in meters for Joshua’ bike

ride.

| * We compare the relationship between

| time and distance fo find speed.
A line graph is used fo represent speed
appropriately.
The point of intersection is where two
lines on a graph intersect or cross each

0 10:15 10:20 10:25 10:30
(time)

ble to represent the
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Unit: Speed
Exercise, Problems and Evaluation
Lesson 1 and 2 of 2

Lesson Objectives
* To confirm their understanding on the concepts
they learned in this unit by completing the
Exercise, Problem and Evaluation Test confidently.

Prior Knowledge
¢ All the contents learned in this unit.

Preparation
e Evaluation Test

" Textbook Page :
084 and 085

Actual Lesson 65 and 6€I5

Assessment

* Solve the exercises and problems
correctly. F 'S

Teacher’s Notes

This is the last lesson of Chapter 9.

Students should be encouraged to use the
necessary skills learned in this unit to
complete all the Exercises and solve the
Problems in preparation for the evaluation test.
The test can be conducted as assesment for
your class after finishing all the exercises.

Use the attached evaluation test to conduct
assesment for your class after finishing all the
Exercises and Problems as a seperate lesson.

e ERXVET RYC THSTIENE A

@ A blue PMV truck travels the distance of 210 km in 3 hours, and a

maroon PMV truck travels the distance of 160 km in 2 hours.

| Page 80
3

@ What is the speed of the blue PMV truck in km per hour? 70 km/h
@ What is the speed of the maroon PMV truck in km per hour? 80 km/h

@ Let’s fill in the blanks in the table below and compare their speed.

| Pages 80 and 81
BL
The speed The speed The speed
per hour per minute per second
Small airplane 270 km 4.5 km 7im
Z
Racing car 240 km 4 Kkm 66? m
Sound 1224 km | 20.4 km 340m

@ It takes 4 minutes for a car travelling at a speed of 48 km per hour
to pass the Highway. Page 82

@ What is the speed of the car per minute? 48+-60=0.8 0.8 km/min

@ What is the length of the highway in m? 4x0.8=3.2 3.2km

[Grade 6 :
(DoyouTremember?, - (Y

¢ Let's calculate the area of the circles.

 @Radius3cm 2826 cm’ @ Radius 20 cm 1256 cm?
@ Diameter 10 cm 78.5 cm? @ Diameter 40 cm 1256 cm?

130

@ It takes 3 and half hours between Port Moresby and Brisbane
airports by flight. The distance between the 2 Airports is 2100 km.
How many km per hour does the airplane travel?
@ Cleuingspecd 2100+ 2% =840 km/h

@ A train is travelling at 1.8 km per minute and another train travelling
at 100 km per hour. Which is faster?

@ Changing the denomination of speed.
1.8X60=108 km/h Answer: 1.8 km/h is faster
A cyclone is moving at 25 km per hour.

@ Knowng distance, speed and time.

@® How many km will the cyclone travel in
12 hours? 25%12=300km

@ If the speed of the cyclone does not
change, how many hours will it take to
move 400 km away?400 +25=16 hours

@ Kali takes 12 minutes to walk from her house to the school.
Her speed is 70 m per minute.
How far is the distance from her house to the school in km?
©Gettingthe dtence 70%12=2840 Answer: 840 metres

@ Salomie’s walking speed is 60 m per minute.

@ Knowng distance, speed and time.

(® How many m can she walk in 15 minutes if she maintains this
speed? 60X 15=900 Answer: 900 metres

@ How many kilometres per hour (()km/r'g can she walk?
. - 60%X60=3600 Answer: 3.6 km
® The distance between Salomie and her aunty’s house is 16.2 km.

How many hours and minutes will it take for her to get to her

16200+ 60=270 mins

aunty’s house? >
Answer: 4 hours 30 minutes
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Lesson Flow

K} complete Exercise @ @ - @.

[S] Calculate the speed for bus A and B.
[T] Confirm students’ answers.

B3 Complete Exercise @.

[S] Calculate speed to complete filling in the table
and compare them.
[T] Confirm students’ answers.

EJ complete Exercise @ @ - @.

[S] Answer the questions by calculating the speed
and distance.
[T] Confirm students’ answers.

3 complete Problem @.

[S] Read and understand the problem and solve it
by calculating the speed.
[T] Confirm students answers.

EJ complete Problem @.

[S] Solve the problem by comparing speed to find
which train is faster.

End of Chapter Test Date:

Chapter 9: MName: Score
Speed /100

1. Find distance, speed or time taken. [ 3 x 20 marks = 60 marks]

(1) Distance for a person to walk for 3 hours in 4 km per hour.

3x4=12
Answer:

(2) Speed of a bicycle travelling 8.4 km in 24 minutes. 0 3 km/m | n

84%24=03 or
8400+24=300 answer: | 300 m/min

(3) Time taken for a bus travelling 1 km in a speed of 20 m per second.

1000+20=50 mover:[ 50 s6CONdS
2. An airplane travels 2600 km in 4 hours. How many hours does it take to
travel 3900 km? [20 marks]
2600+4=650
3900+650=6

6 hours

3. The speed of a car is 20 m per second. Find the speed per minute and per hour.
[2 x 10 marks = 20 marks)]

Answer: |

1.2X60=72

72 km per hour

20x60=1200

Speed per minute:

1200 m per minute

[T] Confirm students’ answers.

[ complete Problem @ @ - @.

[S] Read and understand the problem and solve
questions @) and 2.
[T] Confirm students’ answers.

K4 complete Problem @.

[S] Solve the problem.
[T] Confirm students answers.

EJ complete Problem ® @ - 3.

[S] Read and understand the problem and solve the
question.
[T] Confirm students’ answers.

EJ} complete the Evaluation Test

[IN/ Use the attached evaluation test to conduct
assesment for your class after finishing all the
exercises and problems as a seperate lesson.

[S] Complete the Evaluation Test.
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End of Chapter Test Date:

Chapter 9: Name: Score

Speed / 100
1. Find distance, speed or time taken. [3X20 marks =60 marks]

(1) Distance for a person to walk for 3 hours in 4 km per hour.

Answer:

(2) Speed of a bicycle travelling 8.4 km in 24 minutes.

Answer:

(3) Time taken for a bus travelling 1 km in a speed of 20 m per second.

Answer:

2. An airplane travels 2600 km in 4 hours. How many hours does it take to travel 3900 km?
[20 marks]

Answer:

3. The speed of a car is 20 m per second. Find the speed per minute and per hour.
[2 X 10 marks =20 marks]

Speed per minute: Speed per hour:
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1. Content Standard
6. 2. 4. Students will be able to investigate the process of calculating the volume of prisms and
cylinders using other perimeters and find the volume and have confidence using the formula.

2. Unit Objectives
* To calculate volume of solid shapes.
e To think about how to find the volume of prisms and cylinders.
* To determine the volume of a prism and cylinder by calculation of base and height.

3. Teaching Overview
Students learned the formula to find the volumes of cubes and quadrangular prisms.
In this unit, students will learn generalization of finding the volume of solids.

Volume of Prisms :
Students already learned the formula for finding the volume of a prism as length X width X height.
In this topic, it will be generalised as base area X height.

Volume of Cylinders :
Students are to find out that the way of interpreting the formula for finding the area of prisms will
be applied for cylinders.

4. Related Learning Contents

[ Grades | [ Gase7 |

* How to seek the area of »| ¢ How to seek the areas of —»  Volumes of spheres |
parallelograms, triangles, circles and its formula
and trapezoids and its - v
formula — [7 Calculating the Area of
e How to seek the areas of Il Various Figures] | Grade 8 |
polygons : e Similarity ratio of the
[10 Areas of Figures] o Mg @ U EneS @ similar figures and
p”srk“sr; cyllndgrs, rf10w t°| relationship between area
- seek them and its formula ratio and volume ratio
* Meaning of volume and »| ¢ Meaning of the volumes of

measurements
e Units of volume cm® and m®
e Formula for seeking prisms

pyramids and cones, how to
seek them, and its formula

and cubes [10 Volume]
* Capacity Y
[6 Volume] e Summary of the units of |
volumes

[15 Quantity and Unit]
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Unit: V_Olume _ Textbook Page:
Sub-unit: 1. Volume of a Prism 086
Lesson 1 of 2 .

Actual Lesson 067

Sub-unit Objectives

e To understand how to find the volume of prisms. e Explain how to find the volume with base area and
idea of layers. F
Lesson Objectives * ECalculate the volume of the quadrangular
* To find out the volume formula by applying the idea prisms. F
of base and their layers. * Explain the formula for finding the volume of
prisms. S
Prior Knowledge

 Formula for area and volume of cubes and Teacher’s Notes

quadrangular prisms. Quadrangular prism has quadrilateral on their

. base. It may be a square, rectangle or regular
Preparation - may a 9 9
quadrilateral.

* Sample cubes and rectangular boxes. If the base of the prism is not a square or

rectangle we cannot use the idea of unit cube,
but if we use the base area, we can calculate
the volume, since the area is similar to the
number of cubes in the first layer.

3rd ]ayeri
2nd layer}
| st layer

10

Finding the volume of prisms
@ Volume of a Prism

o Let’s calculate the volume of the rectangular prism !!
4.cm

on the right.
This rectangular prism is a kind of quadrangular
prism with the bases 3 cm by 2 cm.
Let’s consider the volume of this prism.

© How many 1 cm? cubes are on the base
layer 2 6 cubes

@ When the height is 4 cm, how many
1 cm?3 cubes are there altogether? 24
© Write an expression for the volume of the quadrangular prism and
calculate the answer. 2X3xX4=24 Answer: 24 cm’

) A SRR SIS ARy iR

4 cm width and 3 cm height.

@ What is the volume in cm3?

X7X3= : 2 4a
(2] This“reczanéularsgrism/-\lg%Wer 84cm

quadrangular prism with a rectangular base of 7 cm by 4 cm.

We think of the
height as the total

1 sheet 20 sheets 50 sheets
stack of papers and

not per sheet of .
nt pe — N

Let’s find the formula for the volume of the quadrangular prism.

Volume of a rectangular prism = (length X width) X height

Volume of a quadrangular prism = X height
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Lesson Flow

EJ Find the volume of prisms by
of unit cube.

using the idea g @) Read and understand the given situation.
[S] @ What is the volume in cm3?.

[ @ Read and understand the given situation. [IN/ Explain what is quadrangular prism. Refer to the

[IN/ Find the volume of prism by using the idea of

teacher's notes.

: [S] Calculate 4 x 7 x 3 = 84 cm®.

unit cube. [T] ® What is the relationship between the 1% layer
[T] © Let students to explain how to find the volume and the area of base?

of the first layer of cubes. [S] The relationship between the 1 layer and the
[S] Number of cubes in the base first layer is 6. area of base is the same.
[T] © Ask students how to find the total number of /57 Confirm the area by multiplying

1 cmé cubes when the height is 4 cm. the base area x height to calculate the volume
[S] Think of the height as the total number of layers. for the given stacks.

Volume of 1* layer is 2 x 3 = 6 cubes. There are 1 sheet, 20 sheets and 50 sheets.

4 layers. 6 cubes x 4 layers = 24 cubes. Volume /5] \Write the formula for rectangular prism.

of requtanguler prism is 24 cm”. Volume = length x width x height
[T] © Ask students to write an expression for the Volume of Quadrangular prism,

volume of a quadrangular prism. V = base x height
[S] Think about the mathematical expression of

volume of the quadrangular prism. EJ summary

Number of cm® in the base layer x number of [T] What have you learned in this lesson?

layers.

[S] Present ideas on what they have learned.

Expected Expressions: number of cubics in base [T/ Use students’ ideas to confirm the important

layer x number of layers.

concepts of this lesson.

[T] Introduce the Main Task. (Refer to the BP)

B3 Think about how to find the volume of a

quadrangular prism.

Chapter 10: Volume.

Sample Blackboard Plan

Sub-Chapter/Topic 1: Volume of a Prism

| Main Task: Let’s investigate the volume formula for quadrangular prisms. I

m Volume of rectangular prism. E Stack of papers with 7cm length, 4cm

==
{“em

3cm—=—2Zcm

L th laver
3Brd layver
Znd laver
| st layer
OWhaf is the volume at 1*' layer?
3Ix2=6 6cm’
0 How many 1cm? are there altogether?
3x2x4=24 24.cubes
€) Write an expression for the volume.
3Ix2x4=24 24cm?

width and 3cm height.

What is the base area? \
7x4=28 28 cm? e
fem Tom + To find the volume of a quadrangular

0 What is the volume in cm®? prism, we find the base area and
Tx4x3=28 8 cm multiply it with height.
* The formula for finding the volume of a
quadrangular prism is V = base area x

QO i v

Write the formula for the volume of a
quadrangular prism

Volume of rectangular prism = (length x width) x height

Volume of Quadrangular prism = [buse: x height
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Unit: Volume

Sub-unit: 1. Volume of a Prism

Lesson 2 of 2

Lesson Objectives
* Think about and find the volume of triangular
prisms or various prisms based on the
quadrangular prism.

Prior Knowledge

* How to find the area of the triangle and trapezoid.
* How to find the volume of the quadrangular prisms.

Preparation
* Diagrams of Prisms

The area of the base of a prism is also called the base area.
Volume of triangular prisms
a The figure on the right is a triangular
prism.
© What is the base area
of the triangular prism in cm?2?
4X7+2=14 Answer:14cm’
© Let's find the volume of this

triangular prism.
14%x3=42 Answer:42 cm’

Can you find the volume
of the prism, by relating to
finding the volume of
quadrangular prism?

o We made a quadrangular prism by stacking sheets of trapezoid
card as follows. Let’s find the volume of the quadrangular prism.

&

. The volume of all prisms can be calculated using the formula:

[ Volume of prisms =area of the base x height ﬂ

— < EXerCsE"
Below is a quadrangular prism with 3 cm height and its base
is a rhombus.

Let’s find the volume of this quadrangular prism.
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Textbook Page:
087

Actual Lesson 068

Assessment

* Find the volume of triangular prism. F

* Find the volume of various prisms by applying the
formula of quadrangular prisms. F

* Solve the exercises correctly. S

Teacher’s Notes

Task E) can be solved by applying volume of
triangular prism with the triangle as the Area
of Base.

Students apply the formula for area of
rectangles as the area of base then half the
volume of the quadrangular prism.

Task () and the exercises both have a
quadrangular base.

It is easier to find the volume when the area of
base is found.

Students should understand the following as a
prior knowledge for learning this content

* Meaning of formula for area of triangle in
Grade 5.

The bottom of the triangular prism and the
side of the quadrangular pyramid are
triangular shape.

Methods for determining the area of a square
or polygon is based on the method for finding
the area of a triangle.

* |dentifying a triangle height correctly without
any misunderstanding

Capturing the height in a solid accurately is
the basis for determining the volume.

e Finding an area of circle correctly using
formula.
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Lesson Flow

EJ Review the previous lesson.

3 Find the volume of the triangular prism.

[S] E) Read and understand the given situation.

[T] Ask students to observe the shape and name
the shape and the shape of its base.

[S] The base shape is a triangle therefore it is a
triangular prism.

[T] Introduce the Main Task. (Refer to the BP)

[T] © What is the base area of the triangular prism
in cm®?

[S] (7x4)+2=14 Answer 14 cm?

[T] ® What is the volume of this triangular prism?

[S] ltis the same as the volume of the quadrangular
prism which is base area x height.

Answer: 14 x 3=42 42.cm’
[IN/ Refer to the Kapul to relate when finding the

volume of the quadrangular prism.

[S] From the drawing, the volume of the triangular
prism is half of quadrangular prism.

[S] Base area x height = (4 x 7) x 3 = 84 (cm°)
Triangular prism is a half of it. 84 + 2 =42,
Answer is 42 cm® is the same as the
base area x height.

EJ O Find the volume of the quadrangular
prism with a trapezoid base.

Read and understand the given situation.
How can we find the volume?

I's the same as task 3, Base area x height.
How can we find the area of trapezoid?
(Upper base + lower base) x height + 2

The area of base of trapezoid is
(83+9)x5+2=30 30 cm’

The volume is 30 x 4 = 120 Answer: 120 cm®

B EE

3 Important Point
[T/ Explain the important point in the box

EJ complete the Exercise.

[S] Complete the exercise.
[T] Confirm students' answers.

[ summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students' ideas to confirm important
concepts of this lesson.

Sample Blackboard Plan

Chapter 10: Volume

Sub-Chapter/Topic: Volume of a Prism

I Main Task: Let’s investigate the volume of the triangular prism. I

Volume of quadrangular Prism

é‘a“‘
/

v -

bemS = T

triangular prism

Calculate the volume of
the quadrangular prism
Basearea 4 x7 =28
A= 28 cm?

0 What is the base area of the

E Think about how to find the volume of this m Find the volume of this quadrangular prism

_Tem ——m.

(3+49) x 5 = 2 x 4= 120 cm?

' Volume of prism is found by calculating the
base area x the height
' V= Base area x height

triangular prism in cm#?

Volume
V= base area x height
=4 x 7T x height

4xT7+2 = 14 Answer:14 cm?

0 Find the volume of this triangular prism.

Volume of triangular prism = base area x

heigh‘r = l4 X3 =42
Volume 42cm?

| To find the volume of all prisms, we use
I the formula:
| Volume of prisms = base area x height.
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Unit: V_Olume _ Textbook Page:
Sub-unit: 2. Volume of a Cylinder 088
Lesson 1of 2 _

Actual Lesson 069

Lesson Objectives Assessment

e To find out the volume formula of cylinder by * Find the base area of the cylinder by determining
applying the idea of unit cube and the layers made. its radius and height. F

* Calculate the volume of cylinder using volume * Calculate the volume of a cylinder by applying the
formula V= area of base x height. formula base area x height. F 'S

* Solve the exercises correctly. S

Prior Knowledge

* Formula for volume of prism is often written as

V=Dbase area X height. Teacher’s Notes
* How to calculate volumes of rectangular prisms.

For students to understand how to find the

volume of a cylinder, the key focus should be

_ to determine the base area in the bottom layer
« Diagram for task ) and the height.

* Stack of the circular sheet The base is a circle. The formula is A = rir®. It's

necessary to help and confirm thoroughly with
them to correctly calculate it.

@ Volume of a Cylinder

o A stack of circular sheets of paper
with the radius of 3.5 cm forms
a cylinder.

3.5%3.5X314=38.465cm’
@ Stack of the circular sheets to the 13'1eight of 1 cm.

The volume and the area of the base are the same.

© What is the area of the circular sheet >c%f3[>1a5)1er in cm??

How about if we stack the sheets to the height of 5 cm,
what will be the volume of this cylinder? 38 465 X 5=192.325 cm®
© Let's explain how to calculate the volume of the cylinder.

The area of the base of the cylinder is also called the base area.

— < - EXercise.|

[ Let's find the volume of -y

C —=
the cylinder on the right. “ 5cm

10X 10%3.14X5=1570 cm’
[2) Let's find the volume of these solids.
@ m ® ) 4c0m

Gookids,

12cm

:‘\\_ o . _ 3
5X5%3.14 X12=942 cm? 4X4X3.14%X70+2=251.2cm

88 =+
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Lesson Flow

EJ Review the previous lesson. [T] Confirm students’ calculation results and how to
find the volume of a cylinder.

[S] We can find the volume of a cylinder using same
way of finding quadrateral prism.

[15]: @) Read and understand the given situation. (V) = base area (circle) x height

[T] Introduce the Main Task. (Refer to the BP)

[T] "If we build up many circular sheets of paper,

what can we form?" Demonstrate how to stack n Important Point
sheets of paper. [TS] Explain the important point in the box

[S] Build a cylinder. revuerersssrssssessoness
[T] © What is the area of the circular sheet of paper E Complete the Exercise

with a radius of 3.5 cm. )
[S] Area of a circle = radius x radius x 3.14 [S] Solve the exercises.

A =35 x 3.5 x 3.14 = 38.465 (cm?) [T] Confirm students' answers.
[T] © Ask the students how much is the volume if [ summary

they build the sheets up to the height of 5 cm.
[S] 38.465 x5 =192.325  Answer: 192.325 cm®

B3 Think about how to find out the volume of a
cylinder.

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.

© Think about how to calculate the volume [T/ Use students' ideas to confirm the important
of a cylinder. concepts of this lesson.

Sample Blackboard Plan

Chapter 10: Volume Sub-Chapter/Topic 2: Volume of a Cylinder

| Main Task: Lets investigate the volume formula of a cylinder. |

0 Explain how to calculate the volume of
a cylinder.
=3 5em
'I Volume of cylinder

V= base area (circle) x height
@ What is the area of the circular sheet of paper? ..ol
The base dred = X1 X F=1r2 Volume of cylinder = base area(circle) x height
A= 3.5 x 3.5 x 3.14 = 38.465 (cm?)

What will be the volume if the papers are Refer to TM for 4 dA
What is the volume of the stacked o a height of Scm? (e eSS

quadrangular prism? If the height of the stack is lcm,
38.465 x 1 = 38.465 (cm3)
Base area 6x 10 2= 30 "
30 cm2 If the height is 5 cm, 38.465 x 5 = 192.325(cm3) + The formula for finding the volume of a

Volume 30 x 3 =90 cylinder:
90cms3. If the height is 2cm, 3¢m and 10 cm, Volume = base area x height

38.465 x 2 = 76.93 (cm?)
38.465 X 3 = 115.395(cm?)
38.465 x 10 = 384.65 (cm?)
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Unit: V_Olume _ Textbook Page:
Sub-unit: 2. Volume of a Cylinder 089
Lesson 2 of 2 _

Actual Lesson 070

Lesson Objectives Assessment

* To investigate the volume of cylinder and pyramid. * Investigate the volume of cones and pyramids by
comparing to a cylinder and prism. F
Prior Knowledge * Explain the formula for the volume of the cone and
* Formula for volume of a cylinder pyramids. S
Preparation
* Images for blackboard displays Teacher’s Notes

Students should understand how to find the
volume of a pyramid and cone by investigating
how to derive the formulae.

The volume of pyramid or cone is % times the
volume of a prism or cylinder.

Volume of:

Cone=%x3.14>< rxrxh

. 1 .
Pyramid =3 X base area X height
It is good to encourage students to think about
how to experiment regardless of whether you
can actually implement it or not. Students will
: : : suggest various ideas such as using clay,
) :
@ The figures below are called pyramids and cones. usmg SOII and SO on. It may aISO be gOOd to
The base of pyramids are polygons such as the pentagon. J[I‘y it as homework.

base

e Let’s investigate and compare the volume of the pyramid with
that of the cube when their bases and heights are the same.

B Let’s investigate and compare the volume of a cone with that of a
cylinder when their bases and heights are the same.

o From the experiment above, what did you discover?
Let’s discuss.

B Nick used the formula to calculate the volumes of pyramids and
cones as shown.
Let’s fill in the (] with numbers and discuss what he thought.

Volume of pyramid or cone =Area of the base X height X
3

Ox[=89
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Lesson Flow

EJ Review the previous lesson.

comparison.

[T] How are they comparing?

[S] Fill sand in the cone and transfer the sand to the
pyramid. Count how many times they can be
able to pour sand into the cylinder to fill it up .

[T] How many times more is the size of the cylinder
compared to the size of cone?

[S] 3 times.

EJ O Discuss the findings.

[S] Discuss their findings and share with the class.

ﬂ Comparing volumes of the shapes of
pyramids and cones.

[TIS/: Read and understand the given situation.

[T] Describe the pyramid and cone by referring to
the pictures in the textbook.

[S] Understand the shape of pyramids and cones.

[T] Introduce the Main Task. (Refer to the BP)

EJ © Compare the volume of pyramid and the

cube. [S] The volume of the prism and cylinder is 3 times
[S] Observe the textbook and think about what is more than the pyramid and cone.

happening. The volume of both the pyramid and the cone is
TN: The base and height must be the same for % the volume of prism and cylinder.

comparison. ]
[TTHow are they comparing? ﬂ @ Understanding the formula for the

[S] Fill sand in the pyramid and transfer the sand to volume of pyramid and cone.

the cube. Count how many times they can be
able to pour sand into the cube to fill it up.

[T] How many times more is the size of the cube
compared to the size of pyramid?

[TS] Conclude that the volume of pyramid or cone is
as follows.
Volume of pyramid or cone = area of the
base x height x % .

[S] 3times. ﬂ Summary

3 © Compare the volume of cone and [T] What have you learned in this lesson?
cylinder. [S] Present ideas on what they have learned.

[S] Observe the textbook and think about what is [T] Use students' ideas to confirm the important
happening. concepts of this lesson.

[IN/ The base and height must be same in
Sample Blackboard Plan

Chapter 10: Volume Sub-Chapter/Topic 2: Volume of a Cylinder Lesson: 2 of 2

| Main Task: Lets Compare the volume between a cube , pyramid ,cylinder and cone.

The figures below are pyramids and cones.

height height 'I\ height
.,,,

58

Investigate and compare the volume of
a Pyramid and Cube when their bases
and heights are the same.

A

Discussion

How many times can we pour the sand
from the pyramid to the cube.
Answer: 3 times

Conclusion
The prism is 3 times bigger than pyramid
The pyramid is § of the prism.

Investigate and compare the volume of
a Cylinder and Cone when their bases
and heights are the same.

Discussion

Count how many time we can pour the sand
of pyramid to the prism.

Answer: 3 times

Conclusion

The cylinder is 3 times bigger than cone

The cone is % of the cylinder

Discuss the findings from the
experiments
The volume of cube and cylinder is 3
times bigger than that of the pyramid
and cones.
We can write the volume of cone as
%x mr? x  height
We can write volume of pyramid as
-:; x base area x height
Volume of pyramid or cone =
area of the base x height x %

i
* When comparing the volume of a cone

and pyramid, we use the formula:
Volume = base area x height x %

* The volume of a pyramid is J;ﬁmes the

volume of a prism and a cone is % times
the volume of a cylinder.
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Unl!:: Volume . Textbook Page :
Exercise, Problems and Evaluation 090|and 091 -
Lesson 1 and 2 of 2 Actual Lesson 71 and 72

Lesson Objectives Assessment

* To confirm their understanding on the concepts * Solve the exercises and problems correctly. F S
they learned in this unit by completing the

Exercise, Problem and Evaluation Test confidently.

Prior Knowledge
¢ All the contents learned in this unit of Volume.

Teacher’s Notes

This is the last lesson of Chapter 10.
Students should be encouraged to use the
necessary skills learnt in this unit to complete
all the exercises and solve the problems in
preparation for the evaluation test.

The test can be conducted as assesment for
your class after finishing all the exercises.
Use the attached evaluation test to conduct
assesment for your class after finishing all the
exercises, problems and review as a seperate
lesson.

Preparation
e Evaluation Test.

AR PHRNO B MY S LA o

@ Let’s find the volumes of the solids below. W_ @ Let's find the volume of the solids below.

@ @ @ Understanding how to find the volume of prism.
6cm 2cm
A
& ® @
10 cm 10 cm 8cm
5cm 5cm cm
10 om 5cm 6em
10cm
8cm p 5cm i
4 5cm il 3cm
6cm
750 cm? 380 cm®
480 cm® 125.6 cm®
@ Let’s find the volume of the solid figure constructed from the
@ Let’s find the volumes of the following solids. @%‘
net shown.

@ Understanding the volume of solid from the net.

G
@ 628 cm®

@ Let’s find the volume of a 20 t coin.

5 Grade 5 : 28

: Let's calculate. mﬁ LoosEEm
D D1.2x3 36 @3.7x3 111 ®2.5x41Q : i

P @5.1x1.2 6.126)4.8x3.3 1584 ®6.2x5.131.62
@1.87x7 13.092.46><1.8 4.428 @9.72)(;63'956

r=28+2=14
14X14X3.14=6.154
6.154%x0.2 =123 cm?
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Lesson Flow

K} complete Exercise @ and @.
[S] Calculate the volume for the solids @) and @)

3 Complete the Do You Remember exercise.
[S] Calculate the Decimal number x Whole number, Decimal number x Decimal number.

EJ solve Problems @ to ®@.

[S] @ Solve the problems by finding the volume of solids (1) and (2.
(@ Solve the problem by studying the net of the solid and calculate the volume.
@) Solve the problems by finding the volume of solids.

I3 Complete the Evaluation Test.

[IN/ Use the attached evaluation test to conduct assesment for your class after finishing all the exercises and
problems as a seperate lesson.
[S] Complete the evaluation test.

End of Chapter Test Date:

Chapter 10: Mame: Score
Volume /100

1. Fill a word in the [ | for completing the formula.
[10 marks]

Volume of a cylinder = Base X [area of the base X height

2. Find the volumes of the figures below.
[4x 20 marks = 80 marks]

@ bem Bem

6X80X12=288
s

(3) 4) .

em

| 4em
| 5em |

12X8X%X114=1344
4X4X3.14X15=753.6

Answer: 753.6 cm® Answer: | 1344 cm®

3. Find the volume of the solid formed from the net below.

&em - [10 marks]

S5cm

3X4+2%X10=60
10cm

Answer: 60 sz
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End of Chapter Test Date:
Chapter 10: Name: Score
Volume /100
1.Filla word in the [ ] for completing the formula. [10 marks]

Volume of a cylinder=Base X

2. Find the volumes of the figures below. [4 X 20 marks =80 marks]

(1)

|1 5em | 2cm

i

1

1

1

]

]

(]

1

L 1

- - 'S

g ~— e

- -

Answer: Answer:

8cm

@
o
0
3

) et

\
A
’

(3) (4) Base

(Parallelogram)

= ;

: 12cm
i | 4cm
I5cm Ll -
e
Answer: Answer:
3. Find the volume of the solid formed from the net below. [10 marks]

IOcm

\ Answer:
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