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PART 1: INTRODUCTION

1.1: Basic Information '

Part 2 provides a unit-to -unit guide

1.1.1 Organisation of the book

This teacher’s guide is organised into two
main sections.

Part1isthe section of general introduction
detailing information on competence
based curriculum and pedagogical issues.

The main elements of Part 1 are:

Basic information- It gives a brief
overview of the organisation of the
syllabus and background to the new
curriculum which details the types
of competences and their acquisition,
crosscutting issues to be addressed
during learning, special needs
education and inclusivity.

Pedagogical approaches- It
highlights the teacher's and learner's
roles for effective teaching/learning
of mathematics, teaching/learning
resources, grouping learners for
learning and teaching methods

Assessment and evaluation methods-
it gives an overview of types of
assessment, record keeping and how
to report the learners performance to
parents.

Content map: It gives a brief highlight
in tabular form how each unit has
addressed the various aspects required
in the Senior 3 Competence-based
Mathematics Curriculum.

Preparation for teaching and the
teaching process- It highlights
importance of planning for teaching,
guides the teacher on the actual
process of planning, and provides a
sample lesson plan.

to the teacher on how to facilitate learners
to acquire the knowledge, skills and
attitudes envisaged in each unit . This
part is therefore structured into units

The main elements of of each unit guide are:

Unit heading — This gives the unit
title as stated in the syllabus.

Key Unit Competence: This gives the
broad competence which the learner
will achieve once he/she has met all the

learning objectives stipulated in the unit.

Learning Objectives: This section
outlines three categories of syllabus-
specified learning objectives that
a learner is expected to achieve
through his/interaction with the
concepts and activities planned for
the unit. These categories are.

—  Knowledge and understanding:
Though, knowledge and
understanding fall at the lower
levels of the Bloom's taxonomy
they enhance they enhance
learning at the higher levels.

- Skills: It is through the skills
that students apply their
learning and engage in higher
order thinking. These skills
relate to the upper levels
of Bloom’s taxonomy and
they lead to deep rather than
surface learning.

- Attitudes and values: Truly
engaging with the learning
requires appropriate attitudes
and values that relate to the unit.

Prerequisite to the unit: This section
outlines key knowledge, skills
attitudes and values that learners



need to have acquired earlier that will
facilitate easier acquisition of the new
knowledge, skills attitudes and values
envisaged in this unit. It also guides
the teacher on how to find out that the
learners posses them before they start
learning the concepts in this unit, and
how to help learners incase they do
not posses them.

Assessment Criteria: This is meant
to evaluate whether learners have
succeeded in achieving the Key Unit
Competence(s) intended. It helps the
teacher in assessing whether the unit
objectives have been met.

Crosscutting issues to be addressed
in the unit: The section outlines
the specific crosscutting issues that
will be addresses by infusion as
the learners do the activities and
interacts with concepts planed for
the unit This is meant to make the
teacher conscious on and be on the
look out for suitable opportunities
through out the teaching/learning
process in the entire unit to address
the cited crosscutting issues. This
issues will be discussed in detail
later in this book

Generic competences to be addressed
in the unit: The section outlines the
specific generic competences to be
acquired by the learners by doing
the activities and interacting with
concepts planed for the unit This
competences will be discussed in
detail later in this book

Vocabulary/keywords: This is a list
of new words that the learners will
come across and interact with in the
unit. The teacher is encouraged to
help the learners to understand their
meanings and usage in in order to
help them build their language and
vocabulary.

Guidance on the problem
statement: This section guides
the teacher on how to facilitate
the leaners to do the introductory
activity, known as the problem
statement, given at the start of the
unit in the Learners book. The
purpose of the problem statement
activity is to challenge and motivate
learners to be eager and to actively
participate in the activities planned
for the unit with a drive to get the
answers to the problem outlined in
the activity.

Attention to special needs: The
section guides the teacher on how
to handle learners with special
needs as they do the learning
activities organised in the unit.

List of lessons: This is a list in
tabular form of the structuring of
the unit into lessons, each with
a lesson title and the number of
periods allocated to each lesson.
Note that the total number of
periods must be equal to those
allocated to that unit in the syllabus.

Lesson development: This section

provides guidance to the teacher

on how to facilitate learning in

each lesson. The guidance for each

lesson is structured as follows: -
Lesson title

—  Specific objectives of the
lesson

—  Teaching and learning aids.

—  Learning activities: Under
each activity the teacher is
guided on how to conduct
the activity and facility the
synthesis of the knowledge
being acquired. The answers
to the activities are also
provided here.



—  Assessment of the lesson: Here,
the teacher is guided on how to
assess whether learners have
acquired the knowledge, skills
and attitudes after going through
the lesson.

Summary of the unit: This section
guides the teacher on how to summarise
the main concepts learnt in the unit. It
also guides the teacher on how to help
the learners determine the solution
to the problem statement activity
provided at the start of the unit, since
by now they have acquired enough
knowledge and skills to enable them
solve the problem

End of unit assessment: This section
guides the teacher on how to assess
whether learners have acquired the
knowledge, skills and attitudes after
going through all the lesson in the unit.

Additional information for the
teacher: This section gives the teacher
more information than what the
syllabus recommends for purposes of
enriching his/her knowledge.

Remedial activities: This is a
description of the activities that
the teacher should give to the slow
learners in order to help them master
the concepts.

Extended activities: This is a
description of the activities that the
teacher should give to the fast learners
in order to help advance their mastery
the concepts.

Answers to all exercises. This section
provides answers to all exercises in the
unit, extended and remedial activities
in the teacher's guide.

1.1.2 Background Information
on the new curriculum

The aim of a competence-based
curriculum is to develop in the learners
competences that will enable them
interact with the environment in more
practical ways.

It clearly defines the knowledge,
skills and attitudes that the learner
should acquire by doing the specified
learning activities.

(a) Types of competences and their
acquisition

Comptences are statements of the
characteristics that students should
demonstrate, which indicate they
are prepared and have the ability to
perform independently in professional
practice. The two types of comptences
envisaged in this curriculum are basic
and generic competences.

(i) Basic competences

Basic competences are addressed in
the stated broad subject competences
and in objectives highlighted in each
of units of learning.

They include:
Literacy

This competency will be acquired by
S3 mathematics students as they:

¢ Read and interpret learning
activities, and questions in
exercises.

e Write down in English their
observation and answers to
guiding questions given in the
activities.

e Listen and communicate

their ideas in group and class
discussions.



Numeracy

This competency will be acquired by S3
mathematics students as they:

¢ Compute and manipulate numbers,
mathematical symbols, quantities,
shapes and figures to accomplish a task
involving calculations, measurements, and
estimations in units in Units, 3,4 and 7.

¢ Use numerical patterns and
relationships to solve problems related
to everyday activities like commercial
arithmetic and financial management
in Unit 2.

e Interpret basic statistical data using
tables, diagrams, charts, and graphs in
Unit 13

ICT and digital competences

This competency will be acquired by S3
mathematics students as they:

e Assess, retrieve and exchange
information via internet or cell phones.

e Use information and communication
technologies to enhance learning and
teaching.

Citizenship and national identity

This competency will be acquired by S3
mathematics students as they:

e DPerform activities outlined in the
book, that are based on Rwanda
environment and setting.

e As they do activities, interpret
information, mathematical facts and
data derived from Rwanda sources
in the problems provided in the
book. Good examples of units with
abundance of for example in Unit 7 and
13 where there is a lot of commercial
arithmetic data on Rwanda

Entrepreneurship and business
development

This competency will be acquired by

S3 mathematics students as they do
activities, interact with and interpret
commercial arithmetic data provided
in various settings especially in Unit 7.

(if) Generic competences

Generic comptences that S3 mathematics
will acquire in the process of doing
activities and learning the concepts
planned for S3 mathematics include:

Critical thinking and problem solving
skills:

The students will acquire this
competence as they use their minds to
evaluate mathematical situations and
come up with solutions to the problems.
Unit 1 on sets is particularly suitable in
developing this competence.

Creativity and innovation:

The students will acquire this
competence as they use imagination
beyond knowledge provided in
classroom to generate new ideas and
construct new concepts.

Research skills:

The students will acquire this
competence as they interrogate sources
of information including the Internet,
reference books and resource persons to
gather information that will help solve
real life mathematical problems.

Communication in official languages

The students will acquire this
competence as they read and interpret
learning instructions, activities, and
questions in exercises, and communicate
their ideas to others in group and class
discussions



Cooperation, inter-personal
management and life skills

The students will acquire this
competence as they work in groups
and cooperate in teams to do the
tasks given in learning activities.
They learn to respect the opinions of
others and the complementary roles
played by people through cooperation.

Lifelong learning:

The students will acquire this
competence as they continuously learn
to learn i.e continuously discover new
ways of getting information through
research. This is why they should be
exposed to more research activities.

(b) Cross-cutting issues to be
addressed during learning

These emerging issues give an indication
of some national priorities and hence
need to be incorporated in the learning
process. The eight cross-cutting issues
are:

Peace and Values Education

Peace is critical for a society to flourish
and for every individual to focus on
personal achievement and his or her
contribution to the success of the nation.

The teacher of S3 Mathematics should
be in the fore front to educate his/her
students on the need for peace and
values, for example by encouraging
group work in the learners activities
and showing the learners ways of
solving interpersonal problems that
occasionally arise during interactions
and discussions.

Financial Education

Financial education provides the

tools for sound financial management
practices on earnings, spending, saving,
borrowing and investing. Unit 7 in S3
mathematics provides the teacher with
many opportunities to educate his/her
students on financial matters.

Standardization Culture

Standardisation Culture develops learners’
understanding of the importance of standards
as a pillar of economic development. The
S3 Mathematics teacher should use the
opportunities provided by the various
activities and problem setting that involve
use of objects with many options to sensitize
the students on the importance of acquiring
and using standard items.

Environment and sustainability

A well conserved environment is
obviously key to our health and survival.
It is therefore important for the S3
mathematics teacher to make use of the
opportunities that arise in the process
of teaching and learning mathematics
through activities to sensitise learners
on the importance of conserving the
environment. One way is by ensuring that
the learners always dispose off the waste
materials at the end of an activity in ways
that do not pollute the environment.

Gender education

There is a strong moral imperative to
accord every individual their basic
human rights. Gender inequality results
in women and girls being treated less
favourably than men.

The S3 mathematics teacher should make
use of opportunities and situations that
arise in the classroom to educate students
on the need for equal treatment of both
genders. A good example is ensuring
that discussion groups have a balanced




number of boys and girls.

Comprehensive sexuality education
(HIV/AIDS, STI, Family planning,
Gender equality and reproductive health)

Few young people receive adequate
preparations for their sexual lives. This
leaves them potentially vulnerable to
coercion, abuse and exploitation, unwanted
pregnancies and sexually transmitted
infections (STIs) including HIV / AIDS.

The S3 mathematics teacher should use
the opportunities provided in the students
book by the questions set on sexuality and
HIV scenario to educate learners on these
aspects.

Inclusive Education

Inclusive education refers to ensuring all
learners regardless of gender or ability/
inability are engaged in education to help
them realise their potential. To achieve this,
the S3 mathematics teacher should plan the
teaching /learning resources and activities
in ways that give all learners a chance to
participate in the learning.

(c) Special needs education and
inclusivity

All Rwandans have the right to access
education regardless of their different
needs. This provision allows all citizens to
benefit from the same menu of educational
programs. This necessitates the focus on
special needs education. The critical issue ro
consider is that we have persons/ learners
who are very different in their ways of living
and learning as opposed to the majority.
The difference can either be emotional,
physical, sensory and intellectual learning
challenges traditionally known as mental
retardation. These learners equally have
the right to benefit from the free and
compulsory basic education. Therefore,

the schools’ role is to enrol them
and set strategies to provide relevant
education to them. The teacher
therefore is required to consider each
learner’s needs during teaching and
learning process. Assessment strategies
and conditions should also be tailored
to the needs of these learners. Also, the
teacher should include learners with
special educational needs in classroom
activities as much as possible.

The special needs in learners fall
in any of the following common
categories:

e Physical difficulties

*  Visual difficulties

* Hearing difficulties

* Mental difficulties

e  Genocide traumatized learners

The teacher should identify such
cases and help facilitate the affected
learners in learning. For example,
learners with visual and hearing
difficulties should sit near the
teacher’s table for easy supervision
and assistance. The following are
some suggestions on how to support
special needs children in your class.

(i) Learners with physical
impairment

These are learners, whose some of the
body parts are not able to function
normally due to physical problems.
For example, some learners have
partial or total incapacitation in
the use of some limbs or hands. In
such cases, the learners will need
assistance during activities that
involve movement. This could for



example be during a nature walk and other
activities that learners have to stand. The
teacher should organize for the learner’s
ease of movement . The learner should also
be given time to catch up with the others.

In case the hands are affected, the learners
should be given more time to finish their
work. In both cases, the learners should not
be pressurized to do things that can cause
injury or ridicule.

(ii) Learners with visual impairment

These learners have problems with their
eyesight. The may be longsighted, short
sighted or have some eye sicknesses. They
should sit at a location where they are able
to see the chalkboard without straining

The material to be observed should be
brought to appropriate location where these
learners can be able to see. The magnifying
glasses can be used where necessary. The
teacher should use large diagrams, charts
and labels. In some cases, the learners can
be allowed to touch and feel whatever they
are looking at.

The teacher should read aloud most of the
things he/she writes on the chalkboard.
Other learners can also assist by reading
aloud. The lighting system in the classroom
can also be improved.

(iii) Learners with hearing impairment

The affected part in this case is the ear. The
learner can have hearing aids. The teacher
should use as many visual aids as possible.

They should also project their voice and
always talk while facing the learners.
Use of gestures and signs while talking
helps the learner figure out what the
teacher is saying as well.

(iv) Learners with speech challenges

One of the most speech challenges is
stammering. Such learners speak with
many difficulties. The teacher should be
patient with them and encourage such
learners to express themselves in their
own way. Such learners should be given
more written exercises.

() Learners with mental challenges

The teacher should identify the nature
and level of the mental difficulty with
such learners. Such learners should then
be given special assistance and attention
at individual levels. They can be given
special tests or assessments.

In general, all the learners with
difficulties should be well facilitated.
This encourages and motivates them.
The teacher and the rest of the class
should never ridicule learners with any
of the difficulties. Note that generally,
the people with any kind of disability
can be very sensitive to any kind of
negative comments or criticism.

Remind them that ‘Disability is not
inability’.
Treat them fairly but not with undue
favours.



|.2: Effective teaching and learning of S3 Mathematics '

1.2 .1 Teacher's and learner's roles
for effective teaching/ learning of
S3 mathematics

(a)Teacher’s role and basic skills

The teacher is the most important
resources for an effective mathematics
lesson

Some of the key roles of the S3
mathematics teacher include:

e Organising the classroom to create a
suitable learning environment.

* Preparing appropriate materials for
learning activities.

* Encouraging and accepting student
autonomy and initiative.

¢ Usingraw data and primary sources,
along with manipulative, interactive,
and physical materials.

e Using cognitive terminology such as
classify, analyse, predict, and create
when framing tasks.

¢ Allowing student responses to
drive lessons, shift instructional
strategies.

e Familiarizing themselves with
students” understandings of
concepts before sharing their own
understandings of those concepts.

* Encouraging students to engage in
dialogue, both with the teacher and
one another.

e Engaging studentsin experiences that
pose contradictions to their initial
hypotheses and then encouraging
discussion.

e Providing time for students to
construct relationships and create
metaphors.

* Engaging students in variety of

learning activities.

e Using a variety of teaching and
assessment methods.

e Adjusting instructions to the level of
the learner.

e Nurturing students’ natural
curiosity.
e Motivating learners to make them
ready for learning.

e (Coordinate learners’ activities so
that the desired objectives can be
achieved.

* Assessing learners’ activities and
suggest solutions to their problems.

e Assist learners to consolidate their
activities by summarising the key
points learnt.

Some of the key skills that the S3
mathematics teacher should have
include:

¢ Creativity and innovation.

e Makes connections/relations with
other subjects.

e A high level of knowledge of the
content.

¢ Effective disciplining skills manage
adequately the classroom

e Good communicator.

¢ Guidance and counselling.

(a) Learner’s role in learning
Mathematics

Learning takes place only when the
learner acquires the intended knowledge,
skills and attitudes. As such, learning is a
highly personal and individual process.
Thus, alearner must be actively engaged



in the learning exercise.

For active participation in learning, the

learner should:

e Raise questions about what is
observed.

e Suggest solutions to the problems
observed.

e Take part in planning investigations
with appropriate controls to answer
specific questions.

e Carry outinvestigations to search for
answers with the help of materials in
search of patterns and relationships
while looking for solutions to
problems.

e Working collaboratively with others,
communicating their own ideas and
considering others’ ideas.

e Expressing themselves using
appropriate mathematical terms
and representations in writing and
talk.

e Engaginginlively public discussions
in defence of their work and
explanations.

e Applying their learning in real-life
contexts.

e Reflecting critically on the processes
and outcomes of their inquiries.

1.2.2: Teaching/learning resources

These refer to things that the teacher
requires during the teaching process.
They include:

e The classroom.

e Textbooks.

e  Wall charts and wall maps.

e Materials and apparatus.

* Various tools and equipment.
e Mathematics models.

o Resource persons.

e Social facilities such as health
centres, other learning institutions,
community organisations etc.

e Enterprises such as agricultural
farms, industries, among others.

(a) Classroom as a learning
environment

A classroom generally refers to the place
where learning takes place. Learners
learn from everything that happens
around them, such as the things that
they hear, see, touch, taste, smell and
play with.

Classroom organization

Itis important for the teacher to make the
classroom an attractive and stimulating
environment. This can be done by:

e Carefully arranging the furniture in
the classroom in an organised way.
to allow free movement of learners
and the teacher.

e Putting up learning and teaching
aids on the walls. Examples are wall
charts, pictures and photographs.

e Displaying teaching models.

e Providing objects for play for
example toys.

* Having a display corner in the
classroom where learners display
their work.

¢ Setting a corner for storing materials
so as not to obstruct learners or
distract them.

e Spreading out the learners evenly so
that they do not interfere with one
another’s activities.

e Setting up the materials for the series
of lessons or activities going on for a
number of days or weeks in a location
where they do not interfere with other
daily activities



e Organizing the sitting arrangement
such that learners face the lighted areas
of the room.

e Choosing the most appropriate location
for the teacher and the chalkboard
such that they are visible to all learners
and the teacher has a good view of all
learners in the class.

(b) Apparatus and materials

For learners to study mathematics through
the activity method, a number of materials
and apparatus are required. The important
role played by materials in learning has
been felt for centuries. This is noted for
instance in the old Chinese proverb that
says:

*  What I hear I forget

e When I see I remember

o When Ido I understand

Since Mathematics is largely a practical
subject, materials help the teacher to
convey his/ her points, information or
develop skills, simply and clearly, and to
achieve desired results much faster.

Most of the materials that a teacher
requires for Mathematical activities and
calculations can be collected from the local
environment.

Many others can be improvised while some
have to be purchased. Whether collected,
improvised or purchased, there are certain
materials that are valuable to have around
almost all the time. These include:

(i) Mathematical Kit

A Mathematical kit is a special box
containing materials, apparatus, and
equipment necessary to conduct any
mathematical operations and the
performance of specific tasks. The content

of the mathematical kit depends on

the curriculum requirements per

level. Most Mathematical kits are

commercially available and target

particular levels of learners. However,

the teacher is encouraged to come up

with a kit based on the specific unitand

syllabus requirements.

Some of the materials within a

mathematical kit includes:

* Dice

e Playing cards

e Blackboard; - ruler, Set square,
Divider, Compass

e  Meter rule

¢ Calculator

e  Number cards etc.

(ii) Mathematical set

It is important for every learner to
have a mathematical set containing at
least; protractor, compass, set squares,
rulers, divider, pencil, sharpener
and eraser. The learner needs these
materials especially during geometrical
constructions.

(iii) Models

A model refers to a three-dimensional
representation of an object and is usually
much smaller than the object. Several
models are available commercially in
shops. Examples of mathematics models
include 3 - D model of cubes, cuboids,
pyraminds, globe among others. These
can be purchased by schools for use
during mathematics activities.

(iv) Resource persons

A resource person refers to anybody



with better knowledge on a given topic
area. Examples include health practitioners
such as doctors, nurses and laboratory
technologists, agricultural extension
officers, environmental specialists among
others. Depending on the topic under
discussion, the teacher can organize to
invite a resource person in that area to talk
to learners about the topic. The learners
should be encouraged to ask as many
questions as possible to help clarify areas
where they have problems.

(v) Improvisation

If each learner is to have a chance of
experimenting, cheap resources must be
made available. Complicated apparatus
may not always be available in most
schools. Such sophisticated equipment
made by commercial manufacturers are
usually expensive and majority of schools
cannot afford them. The teacher is therefore
advised to improvise using locally available
materials as much as possible.

(vi) Scheduling learning activities
and venues

The collection of mathematical data in
handling topics like probability and
statistics are done at some particular
specific weather condition and not at other
times. For example, when collecting data
on different makes of vehicles that pass
through a particular route, the weather and
other physical/social conditions must be
considered for accuracy and to avoid bias.
The teacher should therefore think ahead
while making the scheme of work so that
the prevailing weather pattern and the
most appropriate timing are considered..

1.2.3 Grouping learners for
learning

Most of the Mathematical activities
are carried out in groups and therefore
the teacher should place 2 or 3 desks
against each other and then have a
group of learners sitting around those
desks.

In certain activities, the teacher may
wish to carry out a demonstration. In
this case, the learners should be sitting
or standing in a semicircle, or arranged
around an empty shape of letter “U”
such that each learner can see what the
teacher is doing clearly and without
obstruction or pushing. If the learners
are involved in individual work, each
learner can work on the floor or on the
desk or a portion of the desk if they are
sharing. In this case, they need not face
each other.

Grouping learners for learning has

increasingly become popular in recent

years. In fact, the shift from knowledge-

based to competence curriculum will

make grouping the norm in the teaching

process. Grouping learners can be

informed by one or all of the following:

a. Similar ability grouping.

b. Mixed ability grouping.

c. Similar interests grouping.

d. Needs grouping.

e. Friendship grouping.

f. Sex grouping.

Grouping learners in a mathematics

class has several advantages that

include:

a. The individual learner’s progress
and needs can easily be observed.

b. The teacher-learner relationship is
enhanced.



c. Ateacher can easily attend to the needs
and problems of a small group.

d. Materials that were inadequate for

individual work can now be easily
shared.

e. Learners can learn from one another.

Cooperation among learners can easily
be developed.

g. Many learners accept correction from
the teacher more readily and without
feeling humiliated when they are in a
small group rather than the whole class.

h. Learners’ creativity, responsibility
and leadership skills can easily be
developed.

i. Learners can work at their own pace.

The type of “grouping” that a teacher may

choose depends on:
a. The topic or task to be tackled.

b. The materials available.

c. Ability of learners in the class (fast,
average, slow).

However, the teacher must be flexible
enough to adjust or change his/her type
of grouping to cope with new situations.

There is no fixed number of learners that
a group must have. This again will be
dictated by such factors as the task to
be done, the materials, characteristics of
learners in your class, size and the space
available. However, groups should on
average have between four to five learners.
You can also resort to pair work depending
on the nature of the content being taught
at the time.

There is no one method or approach to
teaching that is appropriate to all lessons.
A teacher should, therefore, choose wisely
the method to use or a combination of
methods depending on the nature of the
topic or subtopic at hand.

1.2.4: Teaching methods

There is a variety of possible methods
in which a teacher can help the
learners to learn. These include :

(a) Direct exposition

(b) Discovery or practical activity

(c) Group, class or pair discussion
(d) Project method

(e) Educational visit/ field trips

(f) Teacher demonstration

(g) Experimentation/ Research

The particular technique that a teacher

may choose to use is influenced by
several factors such as:

e The particular group of learners
in the class.

e The skills, attitudes and
knowledge to be learned.

e Learning and teaching aids
available. The local environment.

e Theteacher’s personal preference.
*  The prevailing weather.

*  Therequirements of mathematics
syllabus.

(a) Direct exposition

This is the traditional way of teaching
whereby the teacher explains
something while the learners listen.
After the teacher has finished,
the learners may ask questions.
However,in competence-based
curriculum, this technique should be
used very minimally.

(b) Guided Discovery

In this technique, the teacher
encourages learners to find out
answers to problems by themselves.
The teacher does this by:

¢ Giving learners specific tasks to do.



e  Givinglearners materials to work with.

e Asking structured or guided
questions that lead learners to the
desired outcome.

Sometimes learners are given a problem
to solve and then left to work in an
open-ended manner until they find out
for themselves.

This is the most preferred method
of teaching in the implementation of
competency based curriculum.

(c) Groupl/class discussion or pair
work

In this technique, the teacher and
learners interact through question
and answer sessions most of the time.
The teacher carefully selects his/her
questions so that learners are prompted
to think and express their ideas freely,
but along a desired line of thought.
The method leads learners from
the known to unknown in a logical
sequence; and works well with small
groups. The method boosts confidence
in learners and improve interpersonal
and communication skills.

The main disadvantage of this method
is that some learners maybe shy or
afraid to air their opinions freely in
front of the teacher or their peers. It
may give them more confident learners
a chance to dominate the others.

(d) Project method

In this approach, the teacher organizes
and guides a group of learners
or the whole class to undertake a
comprehensive study of something in
real life over a period of time such as a
week or several weeks.

Learners using the project method of
studying encounter real life problems

which cannot be realistically brought
into a normal classroom situation. A
project captures learners’ enthusiasm,
stimulates their initiative and encourages
independent enquiry. The teacher, using
the project method, must ensure that
the learners understand the problem to
be solved and then provides them with
the necessary materials and guidance to
enable them carry out the study.

The main disadvantage of this method is
thatif a project is not closely supervised,
learners easily get distracted and
therefore lose track of the main objective
of their study. Studying by the project
method does not work well with learners
who have little or no initiative.

(e) Educational visits and trips/
nature walks

This is a lesson conducted outside the
school compound during which a teacher
and the learners visit a place relevant
to their topic of study. An educational
visit/nature walk enables learners to
view their surroundings with a broader
outlook that cannot be acquired in a
classroom setting. It also allows them
to learn practically through first-hand
experience. In all “educational visit/
nature walk lessons”, learners are likely
to be highly motivated and the teacher
should exploit this in ensuring effective
learning. However, educational visits
are time consuming and require a lot of
prior preparation for them to succeed.
They can also be expensive to undertake
especially when learners have to travel
far from the school.

(f) Demonstration lessons

In a demonstration, the teacher shows
the learners an experiment, an activity
or a procedure to be followed when



investigating or explaining a particular
problem. The learners gather around
the teacher where each learner can
observe what the teacher is doing. It is

necessary to involve the learners in a
demonstration, for example by:

Asking a few learners to assist you
in setting up the activity.

Requesting them to make observations.

Asking them questions as you
progress with the demonstration.

This willhelp to prevent the demonstration
from becoming too teacher-centred.

When is a demonstration necessary?

Ateacher may have touseademonstration,
for example when:

The experiment/procedure is too
advanced for learners to perform.

The experiment/ procedure is
dangerous.

The apparatus and materials involved
are delicate for learners to handle.

Apparatus and equipment are too few.



Content Map

syderd Ayrenbaur

woy sanenbaur Suratiap
srenprarpur pue sdnoig se
y30q suorpenba aajos pue
sydei3 meip syrodar ayam
pue asA[eue ‘SpIom Mau Jo
sguruesw pury a'1 $00q
siidnd ap ur santanoe ayy
op 03 sraured]  sdnoid uy

suoroery
Gurajoaur surapqoxd
9A0S A[[enpIATpu]

‘s3urpuy

uo syrodar ajuam pue
suorpery uo suonerado
yno A1red ‘suonoely
orexqadie ur ss[qeriea uo
SUOTJOLI}SAI 93eISaAU]

a'1300q spidnd ap
ur paysad8ns Arenprarpur
10 sdnoi8 ur unyiop

100q

siidnd ayy ut sanjianoe
USAIS 9y} UT pajerjsuourap
pue paysaddns se

Saseq IaquINU SNOLIBA
aendruewr prpea

aoe[d 4181p [esLrownu
IdquInu se Ydns suLia}
0} asn pue Jurueaur aip
aye3nsaaur 03 sdnoid
Ul YIOM 0} SIaUIed|

€1 - ['T SOBIAIRY
MOAIIEd 03 SIOM
dnoi8 asn 03 syuepmig

sanbruypay, / saniandy

syreyd Aeydsip ayew 03
s1aded ef[ruewrsioxrew
pue sjuawmnsur
[edTIeWwaLjewW Y00
s,jidnd “snoeqe “d1seq

SJUSWINIISUT [eDLI}OW093
I9}0 pue 10je[NdR)) o

JIeyD o
31} U0 3sn 0} speaq oxd
y 1030901
sgurns /saur ym :
300q s,[idnd pue syreyp Aefdsip axew His /sautl i SSED 10 pIeoqey e
SPUDWINIISUL [eDT}R WY ewl 0} SISMIeW pue $)oaYs Jomauiey Uspoom Y ,
‘stoded /sxooq ydeid | erruew Areuonodrp ysidug ‘pauiajul 0} ssadde S[iouRd "SUsd wmv:m:u ) paxmbayy
‘S9LIRUOIDIP ‘SI0jR[Nd[Eed /Teonewnyiew ‘Jauraut | / 1endwo) ‘sarreuondIp S[ELOELL SURLIM o sTerIajeAl Suryoeayr
SJUSWINIISUT [ED1JeWA A 03 ssadde / randwo)) UsI[3uy /[edTiewalyieA o sY00g o /Surureay/juawdimby
81 T 44 9 SU0Ss3T JO IdqUINN
sanenbaur
pure uoryenba reaury | SUOHENIS JUSIOHIP Ul wdLy ‘surd[qoxd paje[ar aA[0s
snoaueyus Surajoaur | OS50 pue uorssardxa [euoner | pue seseq IaqUINU JUIIIJJIP '$39S

swa[qoid pIom dA]0S 0}
3[qe aq pP[noys Iaures]

uo suonerado wioyrad
0} 3[qE 9 P[NOY[S IoUIES]

ur szaqunu juasaidar 03
3[qe 99 P[NOY[S IoUIed]

Gurajoaurt sura[qoid aajos
0} 9[qE 3] P[NOYS SIdUIE]

3} JIUN ST} JO pud 9} Ag A 31U ST} Jo pud Ay} Ag A JIun ST} Jo pus Ay} £g ‘JIUn ST} JO pud 3y} Ag dduajadwo) jrun A3y
81 ¥C 4! 9 spourad Jo raquinN
sanyirenbaur

pue suoryenbyg
TedUI] SNodue}nuiIg

viun

suonjder] drexqady
€

saseq IdquInN
cun

$39S U0 SW[qOoIJ
13iun




urajos warqoxd

Ul JUe)SISaI 9 0} pue
Ay[iqe Teyuaw sIouIes]
ay puedxs o3 sdjay snp
Arenprarpur 1o sdnoi3
ur 131 Surwojsurerq
axmbai juswssasse

3y} pue sanAnOe
sjuawaje)s swajqord Ay,

:3urajos warqoIg

‘Sjuawale)s
[edTJRUIS)EUT OJUT WD)
}I9AUOD pUe SUOLIeN}IS
asAteue 0y Ljiqe
doaaap Aayp samianoe
Op sIauIea] A} SY

:A31An3RRI1D)

"$saursnq pue
sadengue] se yons s3oalgns
1330 0} Spea] YPIym

S[[D{S U0 EDIUNWUIOD

0} A1oanrsod anqriyuod
sty Sunjeads orqnd un
dudpu0d doaasp Aayy
UOTIEULIOJUT PaPaaur 3}
azrued10 0y Aj1[Iqe pue
Spurw I8y} uapeoiq

s1y) uonyejuasard pue
GursAteue syrodar Sunrm
SUOISSNOSIp armbar yorym
SATIATIOR dWIOS Y3NOoIy)
SIOM SIDUIE] A} SY

‘SPOYIoW YdIeosay]

‘padueyua aq 03 Ajeded
Arourawr pue [ejuau I1d1)
djay 03 sy Sururrojsurerq
pue suotssnosrp ur a93edud

SISIDIOXD SJUIWISSISSE
‘SaRIATIOR U} Op 0}
SIOM SIQUIE] A} SY

urajos wa[qoIJ

“Kyiyuapr euonyeu

pue driysuazno 193503

o'1 Surduofaq jo asuas
owoid sdjay syrom wreay,

DIOM wed],

*9DUSPIUOd-J[3S ured

Aoy pue paoueyuo are
S[[D[S UOTEOTUNUIWOD IOV}
santAnoe ut 9yedonred
s1aures] se uongejuasard
pue sisA[eue uoIssnosIp
PaaU SARIATIOR AU} JO SO

:ST[D]S UOIIedTUNWWOD)

sanIAROR

yons A[dde pue asLeue
0} SO[ELIEA UO UOT}OLI}SII
se ons sprom jo Surueaur
pueisIapun 03 SI9UIed]
armbar sanIAOR Ured))

“Bupjunyy [eonty

‘swa[qoad Surajos

jo sanbruypa) mau ures]
Ao} wrojsurerq sIaures]
SV “[IOM [enpIarpur

10 dnig rayjre axmbax
SJUSWISSASSE PUB SISIDIIXD
pue swoayqoid ay qrun
SI) UI SaNJIATIOR YT,

:8urafos warqoIg

1973230}

SI0M 03 s1aures] sdjay
SIOM urea) sy} ‘ seapr
pue uorurdo 1ayjo yoea
ajepouwrodde 0} sduaned
dofanap Aap sdnoil

Ul YIOM SI9UIRd] Sy

SIom wea],

A1yeard
paaoxdwr pue padojaasp
a1 S[[IS UOHEDIUNUWIIOD

I3} SaNIATIOR A} UI
ayedmnaed smoures] sy
‘s3urpury Sunzodar pue
Sunum uoryejussard
armbaz jrun sty ur
SOIIALOR JO JO] V

SIS UOT}edTUNUIWIO)

sardojouruiiay pue

pIom mau jo sGuruesaw
Surpuyy pue Suryoor
jourdjur p ue sramdwod
pue ‘SaLIBuOndIp asn
KoYy se sanbruyoay
yoaeasar dojoasp sraures]

:uonEAOUUT pue AJTATIESI))

‘SSe[d A[oyM
3y} 0] S}[NSAI UOISSNISIP
ay Sunuasard ayrym
SaA[aswAL]} ssa1dxo
0} paMmo[e aq [IM
SIOUILI UM PIASILDE
aq [[im dudedwod
s1y 1, :3uruaysy pue
S[[D{S U0 EDIUNWWO)) o
swreigerp uuap
Gurajoaur swapqord
aA[0s pue o[dwod 03
MOY UO S3SIDIIXd pue
SON}TATIOR UI SIQUIRI[
SAJOAUL I9PED) A}
UayM paAdIyde aq
Iim du3aduod sy,
:8urAJOs WA[qOI] e
‘swrerderp
uua) Suisn s3os uo
swayqoid SursAeue
SAJOAUT e} SATALOR UL
SISUIE] SAJOAUT ISUDES]
3} UAYM paAdIDE
3q [ duRedwod
S, “Bunjuny [ednu) e

paonoerd
ERIEIETc i DRIV ETIEYS)




‘paouereq
are sdnoid pue sanianoe
Ay} 1opuald Surpredar
sdnox8 pajyeadajur ur
J10Mm 0} parinbar are
SONI[Iqe [[€ JO SIduIed]

0319
3800 pue Sunurrd ‘Ajoeded
pue s1arjddns “ saSreyp
pue j1odsuen; a1 sydeouod
SS9UISTL 2ONPOIUL
suonjenba 3urajos pue
Sururoy Surajoaur
suonsanb ‘srdurexs 10y
“paduR|UD Ud3( dArY
$309[qns SNOLIEA U29M}d]
SYUI[ A1} ‘SISIDIIXD
JUSWISSISSE puk SANIATIOR
3} UT UOIIEdNPa SAISN[IU]

‘padueeq st
90URIaJaI JeY) 0S padue[eq
os[e a1k SaIATIOR YT,
‘TeotsAyd

pue [en3dd[[aIul Y30
SOIIqE [[e JO SAISNOUL
sdno13 woy 03 ademooua
s1aped) sdnoid Sururroy
UT {UOT}EONPI SAISN[OU]

"SoUIRU J[EUId)
pue 3[ewW AU} UL UdAD 10
aYs/aY Se yons spiom

jo agesn a'1 padueeq
[[oM SadURId)aI IpUSS
ATessadau 219 M IopUaN)

“Ayiiqestp 1o

Anqiqe reorsAyd 1o repuad
jo ssarpre3a1 Y130}
padnoig axe sraurea|
‘sdnoi8 Sururroy ur snjejs
Teruaur 1o edrsAyd arayy
3O 9ATpOadsarIl sIoUIEd] [[B
apnpur 03 paudisap are
JIUN STY} UT SaNTATIOR A1)
[[€ UOIEdNPA dAISNIU]

[1e Jo Surureay 10§
ap1aoxd pnoys 1ayoeay
V (UO[EdNPA SAISNIU]
‘uoreu

Ay} aAes 0} YInoA ayy
unpm pajuasaid aq
ued 31 MOY pue ATH
Ym pajoajur Suraq
s1a8uep jo sraguep

3} UO SISUIES] 3}
apm3 prnoys 1aypea)
3L ‘OLIeUS SATY
pue ATH a3 Uo 198
uornsanb aaey sasnroxa
awos STV pue ATH
‘ure3e uaddey

I9AJU [[IM DUILINIIO
Ue ons aInsua

pInoys auok1aaa Aym
puejsSIapuUn 003} SISUIL|
dray pue sisinj, 3sureSe
9pOUS JO $10955d
yrewrajje ay yirm adoo
0} MOY Jnoqge sIaurea|
apms$ pnoys 1ayoea}
3y} ‘OLIBUDS 9POUdT
dA[OAUI Suonsanb
QWIOS “SASIDIOXT U]
S9IPNIS IPIOOUDD)
‘seoueuly

1oy} adeuewr ued Aay)
MOY s1auIes] 9} opIms
ATpury ‘swayqoxd
Ppoje[a1 [EDIUL] SWOS
m SumyIom sIaureay
SA[OAUT [[IM JIUn STy,
:uonedINPY [eURUL]

passaippe
sansst SurIn)-ssor)




sIoured[ jsej a3ua[reyd
J1Un 3y} Jo pus ayj je
9SIDIIXD [BUOLIPPY
jun ayj jo pua

AU} 1€ 9SIDIIXD [eIPIWY

"Jun ayj Jo pua
9y} Je 3STDIIXD UOISIAY]

"U0SS3 ora JO pud 3}
Je 9SIDIIXD JUSWISSISSY
v

- '} SeNIATIOR [eD1}ORI]
jun

a jo Suruurdaq ayy je
Ajranoe ay) ur jusuale)s
woayqoxd aandwe-arg

sIauIed[ }sej a3ud[[eyd
}IUN 33 JO puB 33 je
9SIDIAXD [RUORIPPY
}un 3y} Jo pus

AU} 1€ 9SIDIIXD [eIPIWY

j1un ayj jo pus
3} 1 ISIDIIXD UOISIAY]
"U0SSa[ Yoea JOo pua ay}

JE 9SIDIIXD JUIWISSISSY
Il %

— 'y SONIAIOE [ed10eL ]

jrun auy Jo Suruurdaq ap
je £J1ATIOR O} UT JUSWd)L)S
woarqoxd aandue-arg

SIauIed] 1seJ
I0J 9SIDI9Xd [BUOLIIPPY e

‘Hun ayj Jo pus

O} e 9SIDIOXO [eTPIUWIIY e

J1un 9y} Jo pud
9y} Je ISTDIIXD UOISIAY]

"UO0SS9J oeo JO pua a3}

Je SOSIDI9X JUIWISSISSY e

LT
— 1'C SOLIIATIOR [eDT)ORI] e
"A}1AT30® S9SNDOJ
J1UnN 9y} 91 J1un Ay} Jo

Suruur3aq ayy je Juawaye)s

woayqoxd aandwe-aig

jrun yoea

JO puD aup} Je 1593 U
U0SS3[ Yora Jo pus )
7€ 9SIDIIXD JUSWISSISS Y
€1

— 1'] SORIAIDY [edndeI]
jun a3 jo Suruurdaq
A} Je JUdWDIe)S
woajqoxd aandwa-arg

aoudjaduwod jrun L3y
Jo sa133)e1)g JUIWSSISS Y

‘quInp a1e oYM 3sou}
pue Aynoygip Sutreay
U3tm asoy 10y aden3ue|
ugIs asn prnoys Iayoea)
V 'spoau [ewads yim

asoy) Surpnpur s1aures]




'G1'8 03 T'§ SonIAIPY
JnoA£1ed 03 yrom
dnoig asn 03 syuapnig

G/ - 1'2 £&31a0Y o L11ed
way} 191 sdnoxd asayy ug
ooy S juapnig

ayy ur parerndns senranoe
ay} re 1o Suryiom ut
sdnoi3 1oy urejurews [iIm
Koy “Aprerruarg -a8ueyd
reuonizodoxd pue 3sarejur
punodwod a1 j1un snyp

Ul pasn swiiaj A} jo
Surueaws oY) sSNOSIp pue
oyednsaaur 03 sdnord

Ul YIOM 0} SIdUIRd|

CL'9 — 19 seRIAIPY
MoA1Ied 03 IOM
dnoig asn 03 syuspmig

0L'G— ['G senlAlRY
NOoAIIEd 0} SIOM
dnoi8 asn 03 syuspmig

sanbruypay, / sanianpy

SOLIBUOTIOIP
10 UOT}OUUOD }9UIdU] e

SOLIEUOTIOIP
10 UOTDUUO0D JOUIdU] e

HEUD o Mooq sprdng “e I3U}0 pue SI0Je[Nde)) o I3YJ0 pue SIOJR[NO[E)) e
[PUdJ e sjreyd sraded yder) o staded yderr) o
oy o | MEIP O} sroded efruepy e syey) e syeyD) e
07RO “e 10309loxd 10309[0xd
I0jRINO[RD) . SSEd IO pIROQ[EYD) o SSe[d 10 pIeoqyey) e
S —— SSOOIE JOUINUL e (spouad suad “syeyd) (spouad suad “syeyp) paxmbay
1 T e ‘Kreuondip ysydug s[errajews SUNLIA o s[errajews SUNTIA o s[erajeA Suryoeay,
sossedwod jo 1reJ e /SonewayieiA ‘e SY00g e S00q /Sururea/juawdmby
81 0z T T SU0SSIT JO IdIqUINN
‘srorpdnnu ‘suoryenbo
Bursn a3ueyd Teuonzodoid onperpenb jo syderd oy

‘sorjer drrpwouodin} Juisn
a18uern pajdue-jySur ur
sa[3ue pue syy3ua] puig

0} d[qe 3¢ P[NOYS SIAUILI]
qIun s1yj jo pua ayj £g

pue o3ejuadrad asronax
4sazoyur punodurod
Gurajoaur swa[qoad aajos
03 3[qe 99 P[NOYS SISUILI]
qIun sIy} jo pua ayy £g

jaxdrajur pue suonouny
onjerpenb 1o reaury
Gurajoaur swajqoid aajos
0} 3[qe 39 P[NOYS SISUILI]
Iun SIy} jo pua ayy Ag

‘suoryenba onerpenb aajos

0] 9[qe dq P[NOYS SIduIed]
‘JIUn ST} JO puL A Ag

ouajadwo) jrun L3y

81 0T 74 4 spoLad jo raquinN
a8uey) euonyrodorg
punodwo) pue
parSuery) | ‘93ejuddidg 3s19AdY suorssaxdxa
parSue Sy | “3sa13j3uy punodwo)) | dyeipen) pue reaury | suonenby sneipen)
8 jrun Lyun 9 jun g N




sjuasard 10 UOISSNISIp ©
ut sajedonred juapngs ap
owry L19A7 ‘suonejudsard
pue suorssnosip dnoid
armbar jrun smyy ur
SaNIATIOR AU} JO SO
IS[IB[S UOT}edIunuuio))

‘soryderd pue syreyd
Sunaoduwr pue Surjrpow
‘Guryeand ur roures]

31} JO SSAUIATILAOUUT

pue £j1anean ay

armbar jrun sty ut
SaT)IATIOR Ay} [[€ A[TeaN
:uoreAOUUl pue AJIATjear)

‘warqoxd

rernonred e Surajos 10y
ampadoxd pue sj003 Jy3ur
a3 309[s 03 AJI[Iqe [ejULW
131y Surdofaaap aouay
ULIOJSUTRIq O} SJUIPNIS
apy armbar suonsenb
JUDWISSISSE pUe SINIALOR
‘Juawayess wafqoxd

ay L, :3uIA[OS WA[qOI]

‘wisporned pue £jnpuapt
[euonjeu ‘98ejrIay [eInjmno
Jo asues e ajowoxd jeyy
S}oUd} BpUEMY OJUI 31

0} PISI[eN}XJU0d I8
JIUN SIY} UT SANIATIOE pue
SFUDWISSISSE “JUou0d

ay) Jo 1sowr “Auapt
euoneu pue drysuaznn
193505 O, :Ayjuapt
reuonjeu pue drysuazni)

ay jo ysour ‘Anuapr
reuonjeu pue drysuazi
193505 O, :A3puapI
reuoneu pue drysuazniD
“uoryeu ay}

9AES 0] YINOA 3} UTyim
pajuaaaxd aq ued 31 moy
pue ATH YHM pajoojul
Zuraq jo sroduep a3 uo
s1auIes] 9} apIms prnoys
Iayoed) Y], "OLIeuads
SAIV Pue ATH 943 o 325
suonsanb aaey sasIoxyg
dwog :SAIV Pue ATH
“drysmoauardanus ut
juerrodwr st Jety} 3500 Uo
10308] € Sey pue s1ajjewt
Kauowr S9ATOAUT JTUN d}
uawdoraasp ssaursnq
pue drysimoauardanuyg

‘padueyus are

S[[D[S UOHEIIUNUILIOD 1Y
/s ‘sse[d 9y 03 surpury
sjuasard 10 UOISSNISIp ©
ur sajedonred juapnss ay
owry K197 ‘suoryejuasard
pue SUOISSNISIp JUIPN}S
ayy armbar jun sty ur
SaNIATIOE Y]} JO ISOIN
'S[[D[S UOLRdTUNWWO.)
‘paAfoAur

suomsanb aip jo jsouwr
Gunaxdrajur ur 1oures]

3} JO SSaUAAT}EAOUUL PUE
Ayraryeand axmnbar jrun

ST} UT SaNIATIOR JSOIN
:uorjeAOUUr pue AJIATIeaI))

UO SISIDIaXa pue
SIMIATIOR UT SISUIEd]
SIAJOAUL ISPEd] 9}

UM PaAdIdE 3q

Itm dduajadwod sty

:8urA[OS W[qOI] e

“Buryojas pue
$201}319A ‘saur] “sadors
Surpury aajoAur Je)
SOIALOR UI SIQUIRI[
S9AJOAUL JSPEd] 9}
UM PaAdIYDE 3q
[tm ouajadwod sty
‘Zuppuny 2B .

‘18301095 B pue

Iapea] e Suraey aq [[Im
dnoi3 ypes ‘suorssnosip
dnoi8 Surmp asnedaq
paAdIyde 3] [[IM
aouajadwod sryy,

:s[Ipys diyszepea

"SSED S[oyM

a1y} 01 $)JNSAI UOISSNISIP
ay Sunuasaid ajrym
saA[asway) ssardxo

03 paMO[[e 3q [[IM
SISUIES] USM PIASIDE
3q 1M dduajaduwod
sy, :Suruays| pue
S[[I3S UOTedIUNUIWO.)

"SpOY}aW JUSISJTP UM
suonjenbos ogerpenb
ay} 01 suonN[os

ay Surunuraap

UO S3SIDIIXD pue
SONTATIOR UI SIQUIRI[
SAJOAUT IaDEd) A}
UM PaAdIYde 3]

[Tm douajaduod sy,
:3urA[os waqoI]
suonN[oS I3y}
SuizAeue A[peonn pue
‘suoryenba orjerpenb
Surwroy dn Suruado
SAJOAUT Je) SATANOR UT
SIOUIEI] SAJOAUL IUPED)
3} UBYM paAdIPe

9q M ouRadwod

SIYL :Sunfury o[ e

pasnpoead
doudjadwod drrduan)




OIWOU0d pue [BIOS
sajowroxd syoalqo reoryderd

pue spIeyd a3ean o}
aremjjos aurmuad 3ursn
I[N UoEsIpIEpUR)g

JUSWIUOIIAUD

ayy Sunnyjod proae 03
a)sem-a Jo [esodsip ay ur
a[qisuodsai aq 03 pajoadxe
are syuapmnys ‘synpoid
9IEM}JOS pUE dIEMPIEY

JO SN SAJOAUL [[IM JTUN
Ay} 20OUIG :AJI[IqeureIsns
pue JuaWuOIIAUg

10 9ARTUS0D ‘1opuad

JO ssa[p1eda1 uonedINpa Ul
Anarsnppur a3emodus Aayy
jeyy Aem e ur paursap are
JIUN STY} UT SaNTATIOR A}
[[V UOT}ednpa dAISNPUJ

‘y3riddoo pue sy
Kyradoad penyospejur

10y 10adsar y3nomyp
juswdoraadp drwouodd
pue [eoos sajoword
Aouarmd uepuemy
aumuad jo asn ayJ,
:2IN3[N7) UOneSIpIRpUL)G

"sansst 19puald

JNoge e} SISIIXd

jo syred awog ‘ssep

ur suorssnostp dnoid
ur ddue[eq Ipuad
3urmsus y3nory)
poAsIyoE o] [[IM

ST, :S9IPM)S IOPUID)
‘surapqoxd

[eUeUT Y)Im [eap 0}
MO UIEd[ 0} SIaUIEd]
a8eInooua [[Im SIy) pue
douRULy JNOAE 3 [[IM
$9S1019Xd JO spred awog
1UOTJEONP [RIDURUIL]

s1a3uep ay} uo s1aures]
ay apm3 pnoys 1ayped}
A, "olreuds SAIV

pue ATH 94} Uo 395
suonjsanb aaey] sasvIaXT
QWOS :SAIV pue ATH

‘saoueUly

I a8euewr ued A}
MOV SIdUIed] 3y} apIg
Arpuny ‘swayqoxrd
Paje[aI [EDIUT) JWOS
UM Supprom siaurea|
SAJOAUL [[IM JTUN SIYT,
uonedNpy [RURUL]

passaippe
sansst unn)-ssor)

‘padueyuo are
SIS UOHedIUNWIWOD I3
/STy “ssed ayy 03 s3urpury

‘warqoxd e Surajos

103 21npavoid pue sjo0y
1311 ay) 109]3s 03 AjIIqe
reyuaw 1Ry} Surdoaasp
Ul [eIONID ST YDTYMm
WLIOJSUTRIq O} SJUSPNIS
oy} axmbar saswIoxd
}SOW pue SARIALOR
Juaurayes wapqoxd

ay L, :3uIA[0S WaqoI ]

‘wisporned pue Ajnuapt
[euonjeu ‘o8ejrIay [eInimno
jo asuws e ajowoxd jer
S}9UR) epURMY OJUI J1J

0} PIZI[eNIXIJUOD dIL

JIUN ST} UI SOTATIOR pue
SJUSUISSASSE ‘JUIIUO0D

SIS

drysiapeat aipy asoI1axo
[[IM oYM AIea1d9s o}
pue uosradireyd ay)
aaey [im dnoid yoea
asnedaq paAdIYde aq
M douajadwod sryy,
ss[Ioys dryszepear
SISUIES[ A} UTIIM
dUdpIyU0d-J[as do[erap
[[LM ST ], *SUOTSSNOSIP
y3noy; ssep o3
s3urpury 1ray) yussaxd
0} pasn dq [[IM SIdUIed|
asnedaq pasadne

aq [[Im dduajadwod
ST :S[[D[S Surua)si|
puE UOLEdIUNUWIWO))

sanfea jo a[qe} NOYILm
Suryoads pue sad1IOA
‘saur] renorpuadiad
pue 1a1ered JySrens
jo suonyenba ‘sadors
a Surururrayap




*ansst jey} uo papms

aq P[NOYSs SIauIea]

"SoTou0da ‘sd1sAyd

1] $3092[qns 1130

03 yoeordde aajoaur

[[IM S3SIIIX3 dUIOG
“UOIEONPI SAISNU] o

‘JUSWIUOIIAUD
90UO S[eLIaeW oNS
Gursodsrp jo soueyrodur
31} U0 SIaUILd] A}
aznrsuas ‘sraded yderd
ynm SunjIom sIaures]
A} SA[OAUI [[IM JTUN

Ay} 20UIG :AJI[IqeureIsns
pue JuawuoIIAUg

‘quINp a1e oYM 3SOL[}
pue Aynoygrp Surreay
y31m asoyy 10y aden3ue|
udIs asn p[noys Iayoea}
V 'spoau [ewads yiim
asoy) Surpnpourt s1aures]
[1e jo Surureay 10§
apraoid pnoys 1ayoesy
V 1UOLEINPA SAISNOU]

“UoT)eU J) dAES

0} yInoA ayj unpim
pajuanaxd aq ued 31 moy
pue ATH YHm pajoajur
Suraq sraduep jo

‘3[eWay pue d[eW }0q 0}
saridde yeyy uonewroyur
Suisn £q 1opuad uo
sadue[eq JTUN ST} UT
JUSJUOD dY], :19PUID)

"SpIom
renmau Suisn pajussardar
aIe J[eWd) pue S[eW Yjoq
ains 3upyew £q opuad
Uo SadUk[eq JIUN A} Ul
papraoxd jusjuod oy
‘A1eSSD9U IS AN IOPUID)

“Ayipiqestp [earsdyd




1591 8
JIUN 4IUn ayy Jo pus Ay

je suonsonb UOISIAY e
U0SS3] Yoea JO pud ay}

e 9SIDIOXD JUSWISSISSY o

‘ST'8 — 1'8 SABIAIDY o
Jun ay3 jo Suruurdaq

3y} Je JUsWRIL)S
worqord sandwa-a1J e

JIun ay
Jo pua a3 je 183, /£ U
U0SSa[ yoed JO pua )
JE 9SIDIIXD JUIWISSISSY
S/ = T'L SOWMAIRY

Jun ayj jo Suruurdaq
3y} Je JUsWRIL)S
wrqord sandwa-arg

jrun yoea
JO pua 3y} je 159) J1UN
UO0SS9] |Jkd JO pud A}
Je ISIDIDIXD JUSWSSISSY
cr9

— 1'9 SORIATPY [ednoRI]
jun ay Jo Suruurdaq
3y} 1€ JUSWRIL)S
w[qord aandwa-arg

Jrun yoea
JO pua 3 e 1593 J1UN
U0SS9] [Jkd JO pud A}

Je ISIDIIXD JUSWSSISSY
or'e

~ 1°G SINIANPDY [ed1deI]
jun ayy Jo Suruurdaq
A} 1€ JUSWRIL)S
w[qord aandwa-arg

aouajadwod jrun A3y
JO S9139)eI)G JUIWISSISSY

‘aoueeq opuad
JO 91D SaYe) JIUN SIY}
Ul JU)U0D Y, :IopUaD)

“Ayiqestp reorsAyd

10 9AIUS0D “19puasd Jo
ss9[pIe8ar uoredNpa Ul
Anarsnppur a3ermnodus Aayy
jey} Aem e Ul paugisap are
JTUN ST UT SaNTATIOR A1) JO
}SOJA] {UOT}RINPA AISNIU]

‘Jy3riddoo

pue syy3ur A3radoxd
[enjoaq[eur 103 30adsax
ySnoxyy yuswdoppaap

ayy Sunnyjod proae
0} papaau rduojou
are Aaip) aouo A[ayes




syoog
‘s3oalqo
JO uorEWIOJSULT)
SAJOAUL JeY} SANTAIIOR Ul
SISUIES] SA[OAUT JODEd)
A} Uaym paranoe
aq [[Im aduajadwod
SIYL, :Sunjury) [edHLD e

syoog

reotsAyd yym asop
Surpnpur saniiqe pue
I9puad 1131} Jo ssa[predar
S[ENPIAIPUI [[€ S9DRIqUID
SSUDAISNOUT STY T,
‘Tenuajod 12y aAdde
Ued 9UO0AIIAS T} 0S WAl
SWOD[OM SJUIPNIS T30
Jey) pue uoreINpa ur
pageSus are s1ourea] ay)
ITe 32y} SULINSUS SIAJOAUT
SIY) :UOIIEdNPS SAISNIU]

‘'sdno1d

urt 19132303 SunyIom
Aq a8paymouny Surreys
y8nory aq [[im sIyL

:22INJ[ND UoneZIpIepULlS

‘1opea] dnoid e Suraey
dnoi3 yoes pue sdnoid
ur upjIoMm SIaUIed] A}

SAJOAUL [[IM JIUN 3]}
aourg :s[Iys drysiopea e

‘wsnjorned pue adejtray
[eIn3[nd JO Isuds e
sajowoxd jey Apuapt
[eUOIeU BpuRMY[ OFUL
}1J 0} POZI[ENIXIJUOD dIe
JIUN ST} UI Sa[IATIOR
pue sjyuawssasse
JUa)U0d 3} JO JSOW
‘AyuapI [euonRU pue
drysuazno 123505 0F,
:Ayiyuapr [euoryeu

pue diysuaznii) e

pasnperd
douajadwod drruan

GTI- I'TL SOHMARY
JnoA1red 03 yI0M
dnoi8 asn 03 syuopnig

9L'IL — T'TL SOHAIRY
JNoAIIEd 03 SIOM
dnoig asn 03 syuspmig

€OT'T— T'01 SOBIATOY
NOoAIIEd 0} SIOM
dnoig asn 03 syuspmig

Y1L'6— ['6 SOBIAIDY
noA1red o3 yrom
dnoi8 asn 03 syuapmig

sanbruypay, / saniandy

SOLIEUOHIP SJUSWINIISUT [EILI}OW093
IO UONDAUUO0D U] e pIeogTey I5UI0 PUE SI01R[IO[E
IDIO PUE SIOIRMMI[B) o | uooIsSE) PUE SYBYD o o p [MOTED o
siaded ydein) o syreyD e
syey)) e SIOJR[MOIED o 10300fo0xd 10RO
topaloxd SisumsuL SSB[2 10 pIBOQ[EYD) o $S900€ J9UIU] e
GWMW%WWMM&MM“MW : [EOLROWO9D) (spuad suad ‘syreyp) [PUd] paimbayy
" s[erayewr SUBLIM e s[puad pue suaq e s[etajewr SUnLp o MY e s[errajeA Surydeay,
S00q e S00q e S300g sassedwod jo 1reJ e /Surureay/juawrdinby
4" 44 9 8T SU0SS3T JO I_DqUINN
SI0109A ‘swijqoxd

“uoryeurIoysuer; aysoduwod
pue aszoAur SUIA[OAUL
swapqoad adeys aajos 03
a[qe aq p[NOYs IauIes] Ay}
‘JIun s1yj Jo pua ay} £g

"(Ig Ut sapLIe[IwIs

pue juswadie[us ynoqge
swarqoid adeys aajos 03
3[qe 3¢ PNOYS SIaUIed]
qrun smy Jo pus ay) £g

Gurajoaur swapqord
aAJos 03 Ajieuo3oiyyro
pue £jLreauryjod jo
sonradord £dde o3
a[qe aq P[NOYS SIauIed]
qIun STy Jo pua ay) £g

Po3e[a1 9A]OS 0} SISIp pue
SWaI0aY]} A[OIID SN pue
S9[ID Jnoqe syudwngie
[eDT) WY} JONIISU0D

03 3[qe 29 P[NOYS Jourea|
aly} ‘4Tum sIy) Jo pua ay) £g

dudjadwo) jrun L3y

4! w@ 9 81 sporad jo raquinN
"SUOTjeULIOJSUEI)
ayrsodwod dc ur Ajureruig $10329A TeuoSoy310
pue 3s1aAu] pue juowadre[uy | pue sjurod reaur[[o) WRIOdY T, 3[IIID
crynun 11 3un 01 3tun 6 31U




‘18301095 ® pue
I9pes] e Juraey o [[Im
dnoi3 yoes ‘suorssnosip
dnoi3 Surmp asnesaq
poAdIyde oq [tm
aouajadwod sty
:s[Ioys dryszopea] o
"SSe[D 9[OyM
31y} 0} S)JNSaI UOISSNISIP
ay Sunuasaid ayrym
saA[aswaly} ssardxa
03 pamoj[e aq [[IM
SISUIES] UM PIASIDE
aq [[1m dduaedurod
sry L, :Suruaysy| pue
S[[P[S UOT}edTUNWWO)) o

spoyjow
JUSIDJJIP SISIDISX
a3 03 suonNos
ay Surutuiagap
UO S3SIDIIXD pue
SOTJIATIOR UL SIUIRd]
SAJOAUL IDYDEd)} A}
UM PIASIYDE 3q
Itm ouajaduwod siyT,
:3UIA[OS WI[qOI] o

“UOTJEU 3]} 2AES 0] YINOoA
ay unym pajuaaaxd

3¢ Ued 31 MOY pue ATH
Ym pajoajur Suraq
s1a8uep Jo sraduep ayy uo
sIauIes] a3 apIe prnoys
Iayoed] Y], "OLIeUads
SAIV pue ATH 943 Uo 3os
suomsanb aaey saspIaxg
aWog :SATV Pue ATH
“JOI[FUOD

Surproae 03 payIUIWOd
3uraq pue Auowrrey pue
aoead 10y Sunyrom A391008
a3 03 Sunnqriuod jo
douerodur apy astudooax
ordoad SunoA Surmsus 10y
£3aremns ay} 10y JUSWID[D
Ko e su10§ uoEOINPD
an[eA ‘uomneu ayj jo
$5900NS JY} 0} UOINLIJUOD
I3} PUE SJUSWASIDE
pue yuswdopaaap reuosrad
U0 SNd0J 0} [ENPIAIPUL
A19A3 10J pUe YSLINO[J

03 £39100S 3]} 10 [LDILID
SI 903 J "WN[NILLIND A
Ul UOT)EdNPS aN[eA pue
aoead 103 pasu snoraqo

SI aI9Y ], :UOedINpPa

anfeA pue adedJ

‘qunp are

oym 3soy} pue AndLIp
Surreay ‘sanmoLIp

1830 pue sa[£)s Sururea]
POLIEA JIIM SISUIEI] JO
uonyeonpa ur uoredpnred
Gurmsua ST WNMOLLIND
pue uoIFEdNPa dAISNPUL
JO wire A [, ‘San[NOLIJIP
Surures| pue sanIIqesip

‘KIreuo8oy3io

pue Ajipreaur|jod
Gururuiajap uo
SISIDIOXD pUE SANIATOR
UT SISUIES] SAJOAUL
Iayoed) Ay} uaym
PoASIYdE oq [[Im
aousjadwod sryy,
:3urA[OS WATqOI ]

“IBIUI[0D

pue 1e3oiyro are

saury Jaaym Surpury
SAJOAUL JEY} SITIALOE UL
SISUIES] DA[OAUT JODEd)
3} UaYM pasane

aq [[m dduajedurod
sy :Sunyury) [edn)

SOIATIOR
Juawaje)s wapqoid

Ay :ura[os wa[qoI] e
‘padsuelud dIe S[[IYS
UOTJEDTUNUIWIOD I3Y] /STy
‘sse[d ay} 0} sgurpuy
syuasard 10 UoISSNISIP
e ut sojedonpred
juapnis ay} awrn} A1aAg
‘suonejudsaxd pue
suorssnosip dnoig
armbar yrun sty ur
SaI)IATIOR JY]) JO SO

IS[[D[S UO}RITUNWIWO)) o
"paA[OAUL
suorsanb [eonjewayjew
s jo ysowr 3unaxdrajur
pue sorydeid ‘syreyd
Gunzodwr pue
Suiyrpowr “Guryeard
ur JoUIed] 9 JO
SSaudAIEAOUUI pUR
Araneand ayy axmnbar
JIUN STY} UT SaNTATIOR A}
[1e A[rea)N :uoneAOUUL

pue Ayanear) e




“JUSUIUOIIAUD

ay Sunnpiod proae 03
papaau 1o8uo[ou a1e
Aoy aouo A7ayeS 90U0
pasn Apradoid aq jou
Aew jey) s[erIa1ewW yons
Gursodsrp jo aoueyroduur
3} UO SISUILI] AU}
azmsuas ‘sroded yderd
Unm SunjIom sraures]
S} SA[OAUI [[IM JIUN
Ay} 20UIG :AJI[Iqeureisns
puE JUSWUOIIAUY

‘quInp a1 oYM SO}
pue AnoygTp Surreay
ym asoyj 10y a8en3ue|
udIs asn p[noys Iayoea)}
V 'spaau [ewads yiim
asoy} Jurpnpur s1ouIes]
[Te Jo Surures] 10y
ap1aoxd pnoys 1aypeay
V {UOT)EONPA SAISN[OU]

asapuemy

Guraq jo aoueyroduur
pue sanjeaA Iay) ynoqe
sTouIed] T[3L, (¢'CT
AnaYy) 21n3nd pue
diysuazno ur sroures]
SAJOAUL [[IM JTUN STYT,
:arm3nd pue drysuazno

Jo uonezipiepueis e

“JuawegIe[us pue
Ayrrerruars urururialap uo
SISIDIDXD pUE SIPIALOR UL

SIOUIE] SA[OAUIL ILPE]
Ay} UaYM paAdIYde
aq [[1m duddwod

syl :SUIA[OS W[qOL]

"I0}OBJ 9[LDS JWN]OA
pue ‘1030€J J[EdS LaIL
‘1030€J 9[edS Jeaul] urpury
SAJOAUL JeU[} SANIATO. UT
SISUIES] SA[OAUT IADES)
S} UdUM PaAdIYDE

aq 1M 2oujadwod

SIYL :Bunjuryy [eonu)
'sdnoi3

ut 1932303 Sunyiom

£q a8paymouny Surreys
ysnoy aq [[1m SIyL
:2IN3[ND UOKESIpIEPUL)SG

‘Tapes] dnoid e Suraey
dnoi3 yoes pue sdnoid
ur upjIoMm SIaUIea] Ay}

SAJOAUL [[IM JTUN 3]}
aourg :sqpys drysiepea

‘quINp are oym asouf}
pue L noygtp urreay
iIm asoyy 10y aden3ue]
ugIs asn PNoys Iayded)
V spaau [epads ym
asoy} Surpnpur sIaures]
[1e yo Surureay 10§
apraoxd prnoys 1aypeay
V 1UOLEINPD SAISNIU]

‘uorjeu
ay} aAes 03 [Inok ayy
unm pajuasaid aq
ued 31 MOy pue AT
Y3m pajoayur 3ureq
s1a8uep jo sraduep ay
U0 SIDUIRd] 9y apIng
PInoys 1ayoea} ay L,
"oLIRURdS STV PUe ATH
3y} uo 33s suoysanb
9ARY] SISDIDXE dWOG

‘5dlIV pue ATH

‘saoueUly
1121y} adeuewr ued Ao}
MOV SIdUIed] 3} apIng
Arpury| swayqoxd
Paje[aI [EDTUT] SUIOS
Um SUDjIoMm SIauTes]
SAJOAUT [[IM JTUN STYT,
U0 NP [ROURUL]

“Koureuard 1oy
Surmp szayjour jo Suraq
[[9oM PpUE y3[esy oy} oy}
jo Surrojruow Apyeam
ySnoxy) ared parjuad
-juaned 03 pasodxa

are sroured] ‘Ajrjenxos
aa1suayprdwod ut
yieay 2anonpoidar jo
a1ed ey O, :A}JI[enxas
aarsuayardwo))
‘Ayrmiqestp TeorsAyd

10 9ATTUS0D “1apuasd jo
ssa[p1edar uoneonpa ur
Aytatsnour 98eInoous
Koy yeyy Lem e ur
pauSisap are jrun suy)
UT SaNTATIOR 31} JO 1SON
UO[INPS SAISNIU]
‘ySukdoo

pue s3y3ur £31odoxd
[enyoaE3uL 10§ 30adsax
y3noryy yuawdorosap
JTWOU03 PUE [B1D0S
sajowoxd spalqo
[eoryderd pue syreyd
9jean o3 yuswdmbo
[edTjeWAjeW pUe 199Ys
peaxds sumuad jo asn

221NN UonesIpIepUeIg

passaippe
sanss1 Sunin)-ssor)

wqoid e 3urajos

103 ampaooid pue s[00}
Y311 31} 109]3s 03 AIIqe
reyuaw 12y Surdopasp
20ULY WIO)suTeIq

03 syuapnys axmbai

jJ1un STy} ut suonsanb
JuswIssasse pue




jrun yoea
JO pud 9y} Je 159) JTUN)
U0SS9[ oBd JO pud )
& 9SIDIIXD JUIWISSISSY

GCI-1°CL SoRIARPY
jrun) &y jo Suruuidaq
A Je JudWDe)S
woayqoxd sandwa-aig

1S9 T1

U ‘JIUn sy} Jo pu ay}
je suonsanb uorsiady
UO0SS3[ oBs JO pua ay}
JE 9SIDIIXD JUDWISSISS Y

OT'TL — T'L1 SOIAIPY
jrun) a3 jo Suruurdaq

a3 Je JusuIaIe)S
woayqoxd aandwe-aig

JIun yoes
JO pua 3y je 359} JIuN)
U0SS3[ oea Jo pua A}

Je 9SIDIIXD JUIWISSISSY

€01~ 1'0T soRIARRY
jrun) a3 jo Suruurdaq
3} Je JudIdIL)S
woayqoxd aandwe-aig

1591 6

JIun) ‘yrun ay} Jo pua ay}
e suonsanb UoISIAdY e

U0SS3[ Yora JO pud )
JE 9SIDIOXD JUDWISSISSY o

H1'6—1'6 SOBIADY o
jrun a3 jo Suruurdaq
3} Je JUdIDIL)S

woayqoxd sandwoa-a1] e

doudjadwod jrun A3y

JO S3I189)eI)G JUIWISSISSY

"9Teway
pue areur Y304 o}
saridde yey) uonewroyur
Suisn £q 19puad uo
sadue[eq JIUN S} UT
JUSIUO0D A ], :I9PUaD)




SIouIed[ }sky 93UI[[eyd 03 JIUN A} JO PUS ]} € ISIIXI [EUOLIPPY o

“}IUN 3y} JO PUS 3} & ISIOIDXD [RIPIWY e

JIUN 9y} JO PUD 9y} Je ISIDIIXD UOISIAY e

"UO0SSI] YoBd JO PUS dY} J€ 9SIDI9XS JUIWISSISSe §'CT- ['C SONIALDE [BIIORI] o

‘Jrun ay Je L31aToe A1y} ur sjuawae;s wiajqord aandurs-aig

douajadwod jrun A3y
JO S9189)eI)S JUIWISSISSY

“paduereq sanI[Iqe Se [[dMm Se padue[eq Iopual

ur sdnoi8 jo uonewnioy pue sanIAnOe Jo 1oy Y], d[doad Jo saa1 uo 103539 Yy pue way punore Suruaddey st jeym o3
s1ourea] asodxa sd[ay] sIy} 039 UoEUTIIEXD DULHUD SA SUrurer) 19a1ed Ut adueuriofad sI9ALIp Jo a8e SA sjuapde [ejey
‘odurexa 104 ‘ay1] AepA1ans aydoad [ear Suroagye suonenNIIs Sy [l 0] SIAUIES[ A} 950dXa JTUN SIY} UI SITALO. 3} JO JSOIA

passaippe
sansst 3urnd sso1d)

‘uorjezruedio pue 3unjury) [ednLo 10 s[red sty Aiqedes pue Aiqe Suruosear
1oy Surpuedxs ur szeurea] d[ay sanTAOe 9say ], ‘A[1ea]d J[asauo ssa1dxa 03 AJ[Iqe ay} 10y S[[ed SUOISN[OU0d JUIMEIP Bjep JO
sisATeue uonejuasardar saajoaur urajos warqord “s[pys [euonezIuedIo ur woay; djay prnoys siy} woay; punore aoed Junye;

sanIATde Je Sunjoo] JO sAeMm JUSIdJJIP 0 WAL} $950dXa SI} SaNIATIOe UOIeZIURSIO PUR UOTII[[0D klep Ul 93eSus s1oured] sy

‘SPpOYIoull YdIeasay]

pasnpead
doudjaduwod d1I3uUdn)

032 ejep JjeraTeAlq pue ‘@redurod suorssnostp ayew pue wefd 03 SANIATIOE AU} JO SI[NSAI ) ISN pue IsAJeue
‘ejep 9jerIAIaAIq Juasaid 4297[0d 3°1 jjooq s[rdnd ayy ut senranOe 9y} Op AJ[enprarpur sawnawos ue sdnoid ur 3uryrop

sanbruypay, / san1andy

SIDMIEW INO[0D JUDIJIP
sroded efruews ‘rojemnored e
‘AreUonOIp [ed1IPW098 o
‘sraded /syooq yderS

pauraur / rndwo) e

paxmnbayy
sTerIaeq Surypeay,
/Sururea/juawrdmby

48 SU0SSa] JO IaquInN
ejep ajerrearp jardrajur pue juasarda 109100 03 9[qe 2q P[NOYS IAUIES] S} JIUN SI} JO pud A} Ag aoudjadwo)) jrun A3y
48 sporiad Jo raqunN

(e3ep djelIEAlg) SO1STIRIS
€N




1.4: Planning to teach '

The two most important documents in
planning to teach are the schemes of work
and the lesson plan.

1.4.1 Schemes of work

A scheme of workis a collection of related units
and subunits drawn from the syllabus and
organized into lessons week by week for every
term. It is also a forecast or plan that shows
details under these sub-headings:

Date

Refers to the date of the day when the
lesson will be taught.

Week
Refers to the week in the terme.g. 1, 2, 3, etc.

Unit title

This specifies the title of the unit from
which the lesson is derived.

Lesson title and evaluation

Refers to the lesson being taught in that
week e.g. lesson 1, 2, 3 and 4, etc, and the
type of evaluation to be carried out.

Learning Objectives

Specifies what learners are expected to
achieve at the end of the lesson.

Teaching methods, and techniques
and evaluation procedures

Indicates the methods and techniques to
used in the teaching/learning process and
how evaluate.

Learning resources and references
Resources refers to any materials that will be
used by thelearner and the teacher forlearning

and teaching.

References

These are books or other materials that
will be consulted or used in the teaching
process. Books that learners will use
should also be shown here; indicating
the actual pages.

Observations

This should be a brief report on the progress
of the lesson planned in the scheme of
work. Such reports could include ‘taught
as planned’. ‘Not taught due to abrupt visit
by County Director of Education.”‘Children
did not follow the lesson, it will be repeated
on... (Specific date).

1.4.2 Lesson plan

A lesson plan is a detailed outline of
how the teacher intends to carry out a
specific lesson.

The following Important sub-headings
of a Lesson Plan

Administrative details

Date............ Subject..........
ClasS............. Teacher
Time............. Roll

Unit title

The name of the unit as in the syllabus.

Key unit competence

This is/are the competence(s) that the
learner is expected to achieve at the end
of the unit.

Lesson title

The content area to be taught in the
lesson.



Instructional Objectives

These represent what the teacher
anticipates learners to achieve by the end
of the lesson. Objectives should be clear
and specific. They should also be stated
in behavioural terms, that is, in a way
that the outcome can be seen, displayed
or measured. In mathematics, one
should distinguish between knowledge,
skill and attitude objectives.

Learning/teaching resources

Any materials and apparatus that the
learners and the teacher will use during
the lesson.

References

Any resources consulted or used by the
teacher to prepare the lesson as well
as any books that the learners will use
during the lesson.

Introduction

This is the start of the lesson. The
teacher should motivate the learners by
creating learning situations that interest
learners e.g. posing a problem, telling an
amusing but relevant story or episode,
showing an object or picture that arouse
their interest. The introduction should
link what the learners have already
learnt with what they are going to learn.

Presentation/lesson development

This should mainly include the activities
that learners and the teacher will
perform in order to achieve the stated
objectives; as well as the questions that
learners will answer as they do the
various activities.

It is convenient to distinguish between
the learners’ and teacher’s activities
under two columns.

Summary/conclusion: (Consolidation)

This is the step in which the lesson
activities are tied up or consolidated to
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emphasise the main points, summarize
the lessons or make conclusions. The
summary should correspond to the
objectives stated for that lesson.

Comments/self-evaluation:

Teacher should write remarks on
whether the objectives were achieved
or not and what he or she intends to do
to improve on the weak points noted
during the lesson.

This teacher’s book has been written
to help you guide learners to learn
mathematics in the most enjoyable and
captivating manner. You are reminded to
always arouse the curiosity of learners as
you teach. Some things that you may do
before you go for a lesson include:

* Go through the expected learning
outcomes — this should help guide
the manner of teaching.

e Read through the unit for the lesson
in advance to get an overview of the
content required.

e Form a mental picture of the
teaching situation and the ways
in which you will interact with
learners when dealing with the
suggested activities.

e Collect the materials that will be
needed during the lesson in advance

e Insome cases. try out the suggested
activities / experiments in advance
to avoid embarrassments like - the
experiment failing to work during
the lesson.

e Remember: The suggested teaching
activities in this book arejust a guide.
You may not need to follow them to
the letter! Feel free to incorporate
other innovative teaching methods
that will help in delivering the
intended content optimally.



Lesson Plan '

Term: 1

Class:
3N

Unit Duration:

No. 1

Subject:
MATHEMATICS

Lesson
No. 1

Date: Class Size: 40

40 min

Type of Special Educational Needs to be catered for in
the lesson and number of learners in each category

1 student with hearing problem:

Unit title Problems on sets
Key Unit . . . .

By the end of this unit, learners should be able to solve problems involving sets.
Competence

Title of the

Venn diagrams involving two sets

Lesson

Instructional By the end of this lesson the learner should be able to solve problems involving two sets
Objectives | ;ccurately using Venn diagrams.

Plan for

this Class

(location): in

This class will be held indoors

outside:
Learning Charts with Venn diagrams drawn on them
terial
materials Reference books,
Chalk and chalkboard
Pens and pencils
Calculators
Timing for Description of Teaching and Learning Activity Generic
each step comptences
Although groups and guidance of teacher, learners will do activities, | and cross
presentations and take summary of the lesson and do conclusion cutting issues
to be addressed
Teacher Activity Learner Activity
Introduction | Organise the learners in groups of Doing Activity 1.2 in Critical
5 min three. Mathematics for Rwanda thinking
Guiding the learners to do Acivity Schools Student's Book 3 page | enhanced
1.2 Mathematics for Rwanda Schools 3 in groups of three on solving | by solving
Student's Book 3 page 3 on solving aset | @ set problem analytically and | problems
problem analytically and then using a then using a Venn diagram. Communication

skills enhanced
through group
discussions

Venn diagram. Present their findings through

Allow the learners to present their group leaders.

findings.
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Development | Guiding the students in a class Listening to the teacher Listening and
of Lesson discussion on how to solve problems Asking and answering speaking skills
30 min on two sets using Venn diagram. questions enhanced
. _ . _ through
Guiding the leaners 1n.a dlscussmn. of Noting down the concepts Critical
Examples 1.3, and 1. 4 in Mathematics | jng examples to their thinking and
for Rwanda Schools Student's Book 3 notebooks. cooperation
pages 3 and 4 respectively. Solvine question 2. 3 and enhanced
T, o 54 ’ through solving
Highlighting and emphasising key 5 from Exercise 1.2 in bl
roblems
concepts on solving problems on sets | Mathematics for Rwanda Eh h
. . e teacher
using Venn diagrams. Schools Student's Book 3 page | should provide
Giving students an assessment/ 5 to practice the concepts hearing devices
practice task from Exercise 1.2 learned ,if available
The teacher should ensure that the or shift the
) ) learners
one student with hearing challenges to heari
o hearing
(hears only loud voices) sits near the problems to the
chalkboard to hear the teacher loudly. front seat or use
The teachers should also make effort to sign languages
speak loudly and always confirm with
that students whether he has hears him
well, even repeating the speech to him
here necessary.
Conclusion | Conclude the lesson by using Question | Listen to the teacher Listening
5 min and answer method to highlight key Answer questions alr:(il spial;lmg
. . skills of the
Summary concepts, r.nethod's and skills learnt in Taking notes and writing learners will
Assessment the lesson mclu.dmg how to draw and down the assignment in their be enhanced
analyse Venn diagrams. note books. through asking
Giving the students assignment and answering
questions
Learners
with healing
problems will
helped to fit in
class without
any learning
difficulty
. The lesson was successfully covered because all students satisfied the requirements of
Evaluation

assessment criteria

Ky




1.5: Assessment and evaluation methods '

1.5.1 Definition of assessment

Assessment is the process of evaluating
the teaching and learning processes
through collecting and interpreting
evidence of individual learner’s progress
inlearning and to make ajudgment abouta
learner’s achievements measured against
defined standards. Assessment is an
integral part of the teaching and learning
processes. In the new competence-based
curriculum assessment must also be
competence-based; whereby a learner
is given a complex situation related to
his/her everyday life and asked to try to
overcome the situation by applying what
he/she learned.

1.5.2 Types of assessment

The two types of assessment that will
be employed in the new curriculum is
formative and summative assessment.

(a) Formative and continuous
assessment (assessment for
learning)

Formative or continuous assessment
involves formal and informal methods
used by schools to check whether learning
is taking place.

T The teacher will use one or a combination
of the following;:

e Observation to judge the extend of
skills acquisition

e  Written tests
¢ Oral questions
¢ Project work

e Attitude change - this can be done
by asking probing questions and
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checking body language as learners
respond to the questions.

To achieve this, the student's Student's
Book provides an assessment exercise
immediately following the teaching/
learning of each concept to immediately
test the learners understanding. It also
provides a unit test at the end of each
unit to test the learners mastery of the
concepts learnt in the entire unit. The
Teacher's guide in addition provides
remedial and extended activities and
exercises for slow and fast learners
respectively.

(i) Written tests

Under this, learners are given questions
or tasks and are required to respond in
writing. Examples of written tests are:
short answer type questions, structured
type questions, filling blanks, multiple
choice questions, true-false questions
and matching items.

(ii) Practical work or Activity

In this category, learners are required
to perform a task or solve a problem
practically. The teacher then assesses the
finished work by looking at the materials
used, procedures followed, whether it
works or not or whether it is finished. He
or she then awards marks accordingly.

(iij) Observation

This involves the teacher observing
learners as they perform a practical
task to assess acquisition of skills and
attitude change. The teacher checks
ability of the learner to measure, classify,
communicate findings, etc. He or she
also assesses the learner’s curiosity,



patience, team and co-operation spirit
among others.

(iv) Oral questions or interviews

Asking learners questions which require
a verbal response such as naming
parts of human body, a system or
short explanations of a process such as
digestion can also be used to assess a
learner’s level of competence.

(v) Drawing

This involves asking learners to draw
something they have observed or learnt
about. They can also collect data and
draw graphs and interpret the graph and
give conclusions. This helps to assess
their skill in communication through
recording.

(vi) Project work

In a project, learners undertake a
comprehensive study of something in
real life over a period of time such as
several weeks or even months after
which they present a report. In project
work, let learners begin from planning
stage (come up with a schedule of
events), execute the plan, analyse the
results and look back ( reflect on the
challenges encountered during the
project and come up with solutions to
those challenges (problem-solving skills).

A teacher can use one or several of these
assessment methods depending on the
subtopic being studied or the purpose
for which assessment is required.

When should the teacher assess learning
progress?

The teacher should decide whether to
assess learners at the end of the lesson
or at any other appropriate time when
enough content has been covered. T
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(b) Summative assessment
(assessment of learning)

When assessment is used to record
a judgment of a competence or
performance of the learner, it serves
a summative purpose. Summative
assessment gives a picture of a
learner’s competence or progress at
any specific moment. The main purpose
of summative assessment is to evaluate
whether learning objectives have been
achieved and to use the results for the
ranking or grading of learners, for
deciding on progression, for selection
into the next level of education and for
certification. This assessment should
have an integrative aspect whereby a
student must be able to show mastery
of all comptences.

It can be internal school based assessment
or external assessment in the form of
national examinations. School based
summative assessment should take
place once at the end of each term and
once at the end of the year. Districts
will be supported to continue their
initiative to organize a common test
per class for all the schools to evaluate
the performance and the achievement
level of learners in individual schools.
External summative assessment will be
done at the end of S3.

Item writing in summative
assessment

Before developing a question paper, a
plan or specification of what is to be
tested or examined must be elaborated
to show the units or topics to be tested
on, the number of questions in each
level of Bloom’s taxonomy and the
marks allocation for each question. In a
competency based curriculum, questions
from higher levels of Bloom's taxonomy



should be given more weight than those
from knowledge and comprehension level.

Before developing a question paper, the
item writer must ensure that the test or
examination questions are tailored towards
competency based assessment by doing
the following;:

e Identify topic areas to be tested on
from the subject syllabus.

Outline subject matter content to be
considered as the basis for the test.

Identify learning outcomes to be
measured by the test.

Prepare a table of specifications.

Ensure that the verbs used in the
formulation of questions do not require
memorization or recall answers only
but testing broad comptences as stated
in the syllabus.

1.5.3 Record Keeping

This is gathering facts and evidence from
assessment instruments and using them
to judge the student’s performance by
assigning an indicator against the set
criteria or standard. Whatever assessment
procedures used shall generate data in the
form of scores which will be carefully be
recorded and stored in a portfolio because
they will contribute for remedial actions,
for alternative instructional strategy and
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feed back to the learner and to the
parents to check the learning progress
and to advice accordingly or to the final
assessment of the students.

This portfolio is a folder (or binder or
even a digital collection) containing
the student’s work as well as the
student’s evaluation of the strengths
and weaknesses of the work. Portfolios
reflect not only work produced (such as
papers and assignments), but also it is a
record of the activities undertaken over
time as part of student learning. Besides,
it will serve as a verification tool for each
learner that he/she attended the whole
learning before he/she undergoes the
summative assessment for the subject.

1.5.4 Reporting to parents

The wider range of learning in the new
curriculum means that it is necessary to
think again about how to share learners’
progress with parents. A single mark
is not sufficient to convey the different
expectations of learning, which are in
the learning objectives. The most helpful
reporting is to share what students are
doing well and where they need to
improve.







PROBLEMS ON SETS

(Student's Book pages 1 -12)

Key unit competence

By the end of this unit, the learner should be able to solve problems involving sets.
Learning objectives

Knowledge and understanding skills

e  Express a mathematical problem set using a Venn diagram.
e Represent a mathematical problem using a Venn diagram.
Skills

e Use Venn diagram to represent a mathematical problem set.

e Interpret, model, and solve a mathematical problem set.

Attitudes and Values

e Develop clear, logical and coherent thinking skills in solving real life problems
involving sets.

e  Appreciate the importance of representing and solving a mathematical problem set
using Venn diagrams.

Pre-requisite to this unit
For the learners to be able to understand the concepts in this unit, there is a need to have
acquired the following skills in their earlier work.

e Ability to express a mathematical problem set using a Venn diagram as studied in
S1 Unit 1.

e Interpret, model, and solve a mathematical problem set.
Cross-cutting issues to be addressed in this unit

¢ Financial Education: This unit will involve learners working with some financial
related problems. Kindly guide the learners how they can manage their finances.

e Environment and sustainability: Some activities may involve environment and
sustainability. The teacher should guide the learners to understand how they
can maintain and sustain a better environment.

e HIV and AIDS: Some Exercises have questions set on the HIV and AIDS scenario.
The teacher should guide the learners on the dangers of being infected with HIV
and how it can be prevented within the youth to save the nation.



¢ Inclusive education: The teacher should provide for learning of all learners
including those with special needs. A teacher should use sign language for those
with hearing difficulty and those who are dumb.

Generic competences to be addressed in this unit

The generic competences to be addressed in this unit are:

e  Critical thinking: This competence will be achieved when the teacher involve
learners in activities that involve analysing problems on sets using Venn
diagrams.

e Problem solving: This competence will be achieved when the teacher involve
learners in activities and exercises on how to complete and solve problems
involving Venn diagrams

e Communication skills and listening: This competence will be achieved when
learners will be allowed to express themselves while presenting the discussion
results to the whole class.

Vocabulary/keywords

In the course of learning the concepts in this unit, the learners will discover the meaning
of the following new words:

¢ Intersection of a set ¢ Union of a set

¢ Complement of a set e Aset

Guide the learners to understand the meanings of these words and construct and speak
out mathematical statements involving them in order to master their meaning and usage.

Guidance on the problem statement

e In order to motivate the learners to actively participate in learning the concepts,
and lesson planned for this unit, organise them in groups of 5 to do the Unit Focus
Activity outlined in the Student's Book page 1.

e  Encourage them to use the knowledge they have so far acquired on sets in S1 to do the
activity.

e  Allow the learners to be as creative as possible. It is most likely that different groups
will use different symbols to represent the sets.

e Give the groups a chance to present their work to the rest of the class in a class
discussion.

e Most likely, most of the groups may not get the correct answer to the activity. To the
groups that may get the answer, congratulate them and ask them to explain to the class
how to do it.

e  Make sure that all the learners with disabilities are able to do catared for in the lesson
such that they can also get the content without difficulties.



e After this, let the whole class know that the concepts involved in the activity form the
content of the unit, hence by keenly participating in all the lessons for this unit, they
will discover how to do this unit focus activity. This will motivate them and make them
eager to learn all the concepts in this unit.

Answers to the unit focus activity

Let F represent those who play football.

V represent those who play volley ball

B represent those who play Basket ball
n(F)=15,n(V)=6,n(B) =12, n(e) = 24,
n(FAVNB’) = 2, n(FABNV’) = x, n(VNBNF') =2,
n(FNVNB) =1, n(F) only =y, n(B) only = z
Representing the data in the Venn diagram

n(F)=15 n(V)=6 [n(e)=24
n(B)=12

The number of those who like football and basketball but not volleyball can be
calculated as follows:

For basketball,
x+tz+1+2=12
x+z=12-3

x+z=9..(0)

For football
x+y+1+2=15
x+y=15-3

x+y=12 .. (i)

For all the games
x+y+z+2+1+2+1=24
X+y+z+6=24
X+y+z=24-6
x+y+z=18 .. (iii)



Solving (i) and (ii) simultaneously by elimination method.

x+tz=9

x+y=12
z-y=9-12
z-—y=3=>y=z+3..(iv)

Substituting y = z + 3 into equation (iii),
x+(z+3)+z=18
x+2z+3=18
x+2z=15...(v)
Solving (i) and (v),
x+2z=15
x+z=9
z=06
Those who like basket ball only are 6.
So,x+z=9
xX+6=9=x=3
Those who like both football and basket ball are 3.
Also,y=z+3
y=6+3
y=9
Those who like football only are 9.

Those who like football and basketball but not volleyball are 3.

List of Lessons

Lesson No. Lesson Title No. of periods
1 Review of union, intersection and complement of sets 1
2 Venn diagrams involving two sets 2
3 Venn diagrams involving three sets 2
4 Unit Assessment 1

Lesson development

Lesson 1: Review of union, intersection and complement of sets

Lesson objective

By the end of the lesson the learner should be able to define the term sets and establish

the process involved in it.




Teaching Aids

®  books, e chalk o Pens and pencils
* Classroom Chalkboard e Other writing materials ® Calculators

e Mathematical sets and other geometrical Instruments

Learning Activities

Activity 1.1

e Organise the class into groups of three learners. Prompt then to realise that they
need a group leader. Ensure that each group has a secretary to record and report the
group’s findings.

e Ask the groups to do Activity 1.1 given in the Student's Book page 1.

e Let the groups present their findings in a class discussion through their secretaries,
and allow other members of the class to point out omissions or errors in the facts
presented.

e Take thelearners through the main points of the activity by guiding them where they
g0 wrong.

Synthesis

e Having guided the learners through Activity 1.1 take them through a class discussion.
This will help them to remember that:

— Union of two or more sets is the set formed by combination of elements of two
or more sets together.

— Intersection of two or more sets is the set formed by the common elements between
two or more sets.

— The compliment of a set A is formed by all elements that are not in A.

e Guide the leaners through Examples 1.1 and 1.2 in the Student's Book page 2.

Assessment of the lesson

e  Askthelearners to do Exercise 1.1 Student's Book page 2. Move round to help those
who may encounter problems.

e  Assess whether the lesson objectives have been met.

Answers to Activity 1.1
1. Asetis the collection of same objects.
2. (a)(i))A = {Rwanda, Burundi, Uganda, Tanzania, Kenya, South Sudan}
(ii) B = {Burundi, Uganda, Tanzania, Democratic Republic of Congo}
(iii) C= {Uganda, Kenya, Tanzania}
(b)(i) n(A) =6 (ii))n(B) =4 (iii) n(C) =3



(c) (i) AMB = {Burundi, Uganda, Tanzania}
(ii)) ANC= {Uganda, Kenya, Tanzania}

(iii) AUBUC = {Rwanda, Burundi, Kenya, Tanzania, Uganda, South Sudan,
DR Congo}

(iv) AUBNC = {Uganda, Kenya, Tanzania}
3. () A ={1,4,6) Gi) B = (1,2 6) (i) A’~B= (4]
(iv) AAUB’ ={1,2,4,6} (v) (AmByY={1,246} (vi) AnB ={1,6}

Lesson 2: Venn diagrams involving two sets

Lesson objectives

By the end of the lesson, the learner should be able to interprete and represent problems
involving two sets using Venn diagrams and solve them.

Teaching Aids

e Books, e  Chalks and Class chalkboard
e Pens and pencils e Other writing materials.

e Calculators e  Mathematical sets and other

geometrical instruments
Learning Activities.
Activity 1.2
e  Organise the learners in groups of three to do Activity 1.2 in the Student's Book page 3.
o When the activity is done, listen as different secretaries present their findings.

e Verify their findings and help them to conclude; emphasize the key points and correct
possible erroneous conclusions.

Synthesis

e  Wind up the conclusions by doing Examples 1.3, 1.4 and 1.5 in the Student's Book
pages 3 —4.

e  Ensure that all the learners have understood the examples well.
Assessment

o Askthelearners to do Exercise 1.2 in the Student's Book pages 5 and 6 and numbers
1 to 5 and move to help those who will encounter problems. For quick learners ask
them to continue with numbers 6 to 8.

e Assess whether learning has taken place and the objective of the activity has been
achieved.

Answers to Activity 1.2
(a) LetM represent those who bought milk



(b)

(c)

B represent those who bought bread
n(M) =52, n(B) =32, n(e) =79

Let those who bought both milk and bread be represented by xi.e.n (M NB)=x
52-x+32-x+x+15=79

15+84-x=79
x=99-79
x=20

(i) Those who bought milk and bread are 20.
(i1) Those who bought bread only are 32 — 20 = 12.
(iii) Those who bought milk only are 52 — 20 = 32.

n(M)=>52 mB=32 | ©=79

15

n(MuB) =n(M) +n(B) —n(MNB)
nE)=nMuB) +n(MUB)
2 -x+x+32-x+15=79
—r+99=79
—r=-20

xr=20

M B e=79

15

(i) Those who bought milk and bread are 20.
(ii) Those who bought bread only are 32 — 20 = 12.
(iii) Those who bought milk only are 52 — 20 = 32.

It is easier to use a Venn diagram because the elements in each region can easily be
visualized.



Lesson 3: Venn diagrams involving three sets

Lesson objective

By the end of the lesson, the learner should be able to interpret and represent problems
involving three sets using Venn diagrams and solve them.

Teaching Aids
e Charts e  Books e  Geometrical sets.

e  Chalks and class Chalkboard e  Any other writing materials

Learning Activities
Activity 1.3
e Organise the learners in pairs to do Activity 1.3 given in the Student's Book page 6.

o After the end of the activity, ask the groups to present their results to the class each
at a time as the other groups compare with other groups results.

e  Atthe end of the presentations, guide the whole class to identify members who eat
only one type of food and those who eat more than one type.

e Note that the data given in this activity was on the types of food eaten. Take this
opportunity to sensitize the learners on the dangers of eating too much one type of
food.

Synthesis

e Wind up the activity summary and do Examples 1.6, 1.7 and 1.8 in Student's Book
pages 7-9.

e Make sure learners have understood the activity very well.

Assessment of the lesson

e Askthe learners to do question 1 in Exercise 1.3 in the Student's Book on page 9. Go
round checking their work and give more guidance to the slow learners who could
be having challenges.

*  When you are satisfied with the learner’s mastery of the concept, ask them to do
questions 2 — 4 of Exercise 1.3 on pages 9-10.

*  Askthe quicklearners who may finish in time to do questions 5 and 6 in the Student's
Book page 10. These questions may be a bit challenging.

Answers to Activity 1.3

(@) n(g)=50,n(R)=15,n(S) =30, n(P) =19, n(RNS) = 8, n(RNP) =12, n(SNP) =7,
n(RNSNP) =5, n(P) =19

(b) i) Letthose who don't take any of the foods be represented by x.

15-(8-5+12-5+5)+30-(8-5+7-5+5)+19-(12-5+5+7-5)+8 -5+
12-5+7-5+5+x=50



0+20+5+3+7+2+5+x=50

x+42 =50
x=50-42
x=8

ii) n(PNRNS') = n(PNR) - n(PNRNS) =12-5=7
iii) n(RNSNP') = n(RNS) - n(RNPNS)=8-5=3

© @R =15 n(S)=30 |n(e)=50

A
(752

8 n(P)=19

(i) Those who do not eat any are 8.

(ii) Those who eat both rice and posho are 7.

(iii) those who eat both rice and sweet potatoes are 3.
d) Itis not easy to answer without a venn diagram.

Summary of the unit

e Asking different learners to take the different concepts highlighted in the unit
summary given in the Student’s Book pages 10 and 11.

e Ask the class probing questions to help them recall the concepts correctly.

End of unit assessment

e Ateacher should ask learners to do unit 1 test given in Student's Book pages 11-12
to assess whether learners understood the whole unit.

Additional information to the teacher

o Ateacher should know the concepts of sets taught in Senior 1 and some concepts of
applications of sets in S2 fully in order to teacher this unit properly.

Remedial Activities

e  Fortheslow learners, a teacher should organize remedial lessons where he / she guides
them through the activities once again and more slowly to help them understand
the concepts.



Remedial Exercise

1.

Last June, there were 15 windy days and 20 rainy days, yet 5 days were neither windy
nor rainy. ‘"How can this be, when June only has 30 days?

A travel agent surveyed 100 people to find out how many of them had visited the
cities of Kigali and Huye. Thirty-one people had visited Kigali, 26 people had been
to Huye, and 12 people had visited both cities. Draw a Venn diagram to find the
number of people who had visited:

(a) Kigali or Huye (b) Huye but not Kigali

(c) Only one of the two cities

Twenty-four people go on holidays. If 15 go swimming, 12 go fishing, and 6 do
neither, how many go swimming and fishing? Draw a Venn diagram and fill in the
number of people in all four regions.

A cafe records how people take their coffee. Altogether 71 take milk and 36 take
sugar. 21 take both and 24 take neither.

(a) Fill in the Venn diagram. (b) How many people were in the survey?

A group of 100 people were asked if they owned a pair of Converse shoes and if they
owned a pair of Nike trainers. 48 people owned Converse, 14 people owned both
types of footwear, and 18 people owned neither.

(a) Draw a Venn Diagram showing this information.
(b) How many people own Nike?

(c) How many people only own Converse?

Extended activities

The calculations in this unit may not be challenging to the specially gifted learners
since they finish doing the task so fast, then get bored and start distracting others.
Give learners the questions below.

Extended Exercises

1.

A group of 80 people were asked if they liked different fruits. 38 said they liked
apples, 42 like bananas, and 14 like cherries. 6 liked all 3 fruits. 20 people like apples
and bananas, 10 of the people who liked cherries also liked bananas. 6 people like
cherries and apples.

(a) Draw a Venn diagram showing this information

(b) How many people liked apples and bananas but did not like cherries
(c) How many people liked none of the fruit?

(d) How many people liked just one of the fruits?

(e) How many people liked at least 2 of the fruits?



2.

Study the Venn diagram below.
A B

A
an

The figure above shows a Venn diagram with 3 sets A, B and C.

How would you describe each region of the diagram using unions U intersections
NnofsetsA,B,C,A',B and C?

1 2 3 4
5 6 7 8

A group of 40 people were asked what they ate for lunch. % of the group had a
sandwich, % the group had some fruit, and 12 people had yoghurt. 10 of the people
who had yoghurt also had fruit, i of the group had all 3 items, 2 of the sandwich
eaters also had fruit. 11 of the sandwich eaters also had yoghurt.

(a) Draw a Venn diagram to show this information

(b) How many people had all the three items?

(c) How many people had fruit and yoghurt but no sandwich?
(d) How many people had none of the named items?

(e) How many people had yoghurt only?

(f) How many people had only one item?

Answers to exercises, unit test, remedial activities, extended activities

Exercise 1.1 (Student's Book page 2)

1.

(a) 4 (b) 3 (c) 3 d) 7 (e) 4 (g 7
) (1,2, 3, 4,68, 10} (h) 6

{-1,0,1,2,3,4,5,6,7,8, 10, 12,14,16,18,20}

() PuQ)=a (i) (PrQ) ={1,3,579,11,13,15) (iii) e=1{1,2,3,4,56,78,
9,10, 11, 12,13, 14,15}  (iv) n(e) = 15

() (7,9, 11,13} (i) {3,579 11,13} (i) {35}

(iv) {3, 5, 7,9, 11,13} v) {7,911, 13} (vi) {3,5,9, 11,13}



Exercise 1.2 (Student's Book pages 5—6)

1. (a) 2. (a) n(e)= 30
V=18 F=22
F.G
12
(b) 27 b) y=10
2
(b) ()4 (i1) 11 (ii) 2
4. (@) [ F=26 V=20 |nE=35 5. (a) [n(A)=70 (nD =30 |n(e)=232
6 142
(b) 6 (b) x=10 and n(D) only =20
6. (a) n(F)=17 n(T)=14 |n(e) =30 7. (a) A B n(e) =14
.4 , 0
(b) 12 (c) 4 (b) @) 9 () 3
8. (a)
n(C)=31 n(F)=12 [n(e)=50
12
b)G) 7 (ii) 26 (iii) 12



Exercise 1.3 (Student's Book pages 9—10)
1. (a)
n(C) =30 nP=20 |&=53

A
(32

(b)3 © @) 12 Gi) 15 i) 6
2. (@) [n(E)=42 n(K)=35 |e=100 3. (@) [n(M)=8 nP)=7 h()=22

. .
L o
20 F> =30 8 <c>4

(b)3 (c) 25 (d) 10 b) @@ 5 @ 2 (iii) 8

4. (@) [aD)=15 n(A)=30 h@E=60 5-() [n(v) n(P) n(e) = 45

S B
7 S) =20 5 n(C)

(b) 1) 43 (i) 10 (iii) 45 (b) @) 5 (ii) 16




6. (a)

n(C)=15 n(P) = 30| n(e) =50

o

8 M) =19

(b)G) 0 (i) 3 (iii) 8

o

I.lnit 1 Test (Student's Book pages 11—-12)

L @ [nE)-63 n(M)=55 =110 2 (@ n(B) =32 n(M) =52 |n(e)=79

2 15
(b)G) 76 Gi) 42 (i) 13 b) () 20 Gi) 12 (i) 32
n(E) =83 nM)=58 [ n@=150 T @ |n-50

(5

36 .
Both careers 27
(a) None b)3 (c)8
5. (a) I’I(K) —21 I’I(M) 32 (8): 50 6. (a) n(P) =25 n(A)=16 [n(e)=50

£

(b) 47 (b) (i) 42 (i) 31 (iii) 16




n(e) =60

7. @ Ta B 8. (@) [n(v) =24
n(e)=29
(b)9
(b) 10 students
(c) 24 students
Answers for remedial exercises
1.
n(W)=15 n(R)=20 |n(e)=30
5
- 5 days were only windy
- 10 days were both windy and rainy
- 10 days were only rainy
- 5 days were neither windy nor rainy
2. 3.
n(K) =31 n(H) =26 |n(e)=100 n(s) =15
55

n(F) =12

6

n(e) =24

@) 45 (b) 14 (c) 33 .. 9 people go swimming and fishing



4. (a)

24

nM)="71 n(S)=36 |n(e)=110

5. (a)

(b) 110 people were in the survey.

Answers for extended exercises

1@ A B n(e) = 80
[
28

(b) 14 (c) 16 (d)
2. 1:AnB'nC 2: ANBNC’ 3:

4: AnCnB’ 5: ANBNC 6:

7: A'mB'nC 8: (AUBUC)
3.

(@) [n(s)=30 n(F) =20

o
(L0

9 Y) =12

(b) 10 (c)

0 (d) 9

n(C) =48 n(N) = 48
18

(b) 48 (c)
40 (e) 24
A'NBNC'
BNCnA'
(e) 1 (f) 10

34



UNIT

2 NUMBER BASES

(Student's Book pages 13 — 30)

Key unit competence

By the end of this unit, the learner should be able to represent numbers in different
number bases and solve related problems.

Learning objectives
Knowledge and understanding

e List the digits used in a given base.

e Convert numbers from base ten to any other base and vice versa.

Skills

e Carry out addition, subtraction, multiplication, and division on numbers bases.

¢ Solve equations involving bases.

Attitudes and values
e Develop clear, logical and coherent thinking while solving problem sets.

* Appreciate the importance of bases in various contexts.

Pre-requisite to this unit

For learners to be able to acquire the knowledge, understanding, skills, attitudes and
values desired in this unit, there is need to have acquired the following: -

* Knowledge of decimal system of numbers. This includes number place values.
e Skills on performing operations on numbers in base ten.

e Defining place value of all the digits in a given number.

Cross-cutting issues to be addressed in this unit

The specific cross cutting issues to be addressed in this unit are:

Inclusive education

Teacher should provide the means for effective learning for all student's including
those with special physical needs. Seek intervention of need be, including acceptance
by fellow learners, regardless of their physical status or learning challenges.



Peace and value education

There is need for peace and value education. The teacher to sensitize their learners the
need for peace and the consequences of lack of it. Let the learners know the importance
of value education in order to contribute positively to the welfare of the society.

Financial education

Teacher to sensitize learners on requirement of accuracy in packaging goods for
business, using different groups of items.

Generic competences

The specific generic competences to be addressed in this unit are:

* Team work: When the teacher groups learners to work together, the learners learn
to share knowledge and to cooperate.

¢ Communication and listening skills: are promoted when learners are given a
chance to organize and report their findings in a class discussion,

* Research techniques: These are developed when you ask learners to find meaning
of new words or terminology. Learners are encouraged to use different methods to
do so.

Vocabulary/key words
In this unit the learners will discover the meaning of new /keywords such as:
¢ Number bases e Place value e Theabacus e Numeral

¢ Digit * Denary, duodecimal

Help the learners to understand the meanings and the mathematical usage of these
words.

Guidance on the problem statement

Organise learners to do the following introductory activity in groups. This will help
them to have a general idea about the unit they are about to begin.

Materials:

A basic framework with rows or columns of beads i.e. abacus materials, internet,
reference books, writting materials, chalks and chalkboard

e Asklearners to do unit focus activity in the Student's Book page 13. Let them count
items such as beads, coins etc using different groups. This will help them grasp the
idea of using different bases in mathematical operations.

e Use their findings to introduce this unit, relating their counting groups to number
bases, describing place value of a digit in a number using base 10 system.



e Help learners to understand that just as we do in base ten operations, the same can
be done using any other base.

Answers to unit focus activity

(i) Groups of 6

(ii) Groups of 8

(iii) Symbolically, 3: 7 (three items make a group)
5 : 7 (five items)
6 : - (six items)
7 . (seven items)

The strokes against each number, show the number of items in each group.

(iv) Addition, Substruction and Multiplication can be done in groups. For example, if
we have groups of 10s, we have 10+10+10=30 ie. three groups of tens.

Attention to special needs

*  You should know your learners well so that you are aware of their physical,
emotional and psychological needs in order to help them learn effectively.

e Identify for how may have impaired vision, hearing problems etc and address
the issue accordingly. Be on the lookout for a learner who suddenly becomes
inattentive, dull, tends to dose in class, not doing his/her homework etc may
be in need of help. Find out and act accordingly.

* For fastlearners, you may give them extra work to keep them busy and practice
more so that they do not feel unappreciated. For slow learners organize remedial
work/activity to help them understand the concept.

List of lessons

Lesson
No Lesson Title No. of periods
1 Number bases — and numerals, the abacus and number place value 1
2 Change of base 3
3 Addition and subtraction 2
4 Multiplication and division 2
5 Special bases 2 and 12 1
6 Solving problems 2
7 Unit assessment 1




Lesson Development

Lesson 1: Numbers and numerals

Lesson objective

By the end of the lesson, the learner should be able to distinguish between number,
numeral and digit and identify the place value of digits in any number given, in a base.

Introduction

Introduce the lesson by sensitizing the learners about different number systems, the
measuring and significance of number place value with reference to the decimal
system of numbers. Discuss the idea of counting or packaging items using different
groups as a way to introduce number bases.

Teaching Aids

e Access to internet.
e Dictionary: Mathematics/English
* Model of a basic framework of an abacus including beads,.

¢ Calculator

Learning Activities

Activities 2.1 to 2.3

e Organize learners into group of three to do Activity 2.1 in the Student's Book page
13 to find the meaning of number, numeral digit.

e Ask learners (groups) to report their findings in a class discussion. Ensure that all
learners are involved in the activity fully. Encourage them to make their own notes
as the activity progresses.

Synthesis

e Summarise group findings, using this opportunity to emphasize the key points
and facts i.e. the importance of place value, difference between number and
numeral the meaning of digit etc.

e Empbhasize the significance of place value of numbers as explained in the Student's
Book pages 13 -14.
Answers to Activity 2.1

* Anumber is an idea describing a quantity as in counting or in identification. Such
an idea can be represented by a mathematical symbol called a numeral.
For example twenty five is a idea representing a quantity, and 25 is the symbol
representing the number.

* Each of the symbol such as 2 and 5 is called a digit. This means that a number may
be made up of one or more digits.



e In the Hindu-Arabic system of numbers that we use, there are ten digits namely,
0,1,23,4,56,7,89

Generally the terms number and numeral are used interchangeably.

Activity 2.2

Organize the students to do Activity 2.2 in the student's Book page 14 on describing an
abacus and how it is used to count in base 10.

Let them present their findings to the rest of the class.

Synthesis

With the help of an actual abacus (if available) and Fig. 2.1 in the Student's Book
page 14, guide the learners to understand that an abacus is a device that is used to
demonstrate counting in various bases. Demonstrate to them how it works then allow
them to practice counting using it. Take the learners through the discusion in the
Student's Book page 14.

Answers to Activity 2.2

An abacus is a counting/ calculating device used in elementary schools. This device
consists of balls or beads strung on wires or thin rods set in a frame. Fig 2.1 Student's
Book page 14 shows a basic such device. This device helps develop place value concept
of numbers. It helps young children to develop counting skills as well as identifying
place value of numbers.

Activity 2.3

Organise the students to do Activity 2.3 in the Student's Book page 15 on finding out
the meaning of a number base and giving examples. Let them present their findings
to the rest of the class.

Synthesis

With the help of an actual abacus (if available) and Fig. 2.2 and 2.3 in the Student's Book
page 15 respectively, guide the learners to understand the meaning of number bases.
Take the learners through the discussion following immediately after the Activity 2.3
on page 15.

Guide them through Example 2.1 in the Student's Book pages 15 — 16, giving them a
chance by explaining how to work it out at each step.

Answers to Activity 2.3

A number bases refer to number systems where we count using different groups. For
example we normally count in groups of ten i.e. 23 means 2 groups of 10 and 3 ones.
Thus, we call this base ten system. Similarly, we could count in groups of 2, 3, 4, 4, ...
which could be called base 2, base 3, base 4 etc.



In base 10, a number like 25 means 2 x 10 + 5
If we express 25 in groups of 6 and 1 one unit
This means 25 base 10 can also be expressed as 41 base 6 denoted as

25 =41_ ;81 =213_ ;324 =1300_ ;

S1X

Assessment

e Formulate simple questions which the learners can illustrate on the board.

* Encourage the learners to formulate own questions based on the Activities 2.1, 2.2,
2.3 which they then discuss as a class.

Lesson 2: Change of number base (Changing from base 10 to any other base)

Lesson objective

By the end of the lesson, the learner should be able to convert any number in base 10 to
any other base, any number to base 10 and any number from one base to another base.

Teaching Aids

e An abacus

e ICT tools i.e. calculator, computer

Introduction to the lesson

Introduce the lesson by requiring each learner to make a sketch of an abacus framework
in their books as was used in the place value exercise. Point out and emphasize the fact
that in base ten, we use digits from 0 to 9.

Learning Activities
Activities 2.4, 2.5
* Organise learners to work in pairs to do Activity 2.4 in the Student's Book page 16.

*  Move round the class as they work so that you can help those who may have a
challenge.

*  When the activity is done, ask the groups to present their findings to the rest
of the class. This presentation should be done in a class discussion. Encourage
those who may have questions or comments to give their opinions or ask their
questions.

Synthesis
e When the activity is done, take the learners through a class discussion guided by

the discussion on page 16 of the Student's Book to ensure that they all understand
the concept and the skills that were meant to be achieved.



* Summarize the learner’s findings, explaining the process of changing from base 10
to base 6 using Example 2.2, and converting from base 10 to base 8 using axample
2.3.

e Take the learners through Examples 2.2 and 2.3 in the Student's Book page 16 guiding
them on how to convert numbers from base 10 to any base. Later guide them through
Example 2.4. after discussing Activity 2.5 in the Student's Book page 17.

Answers to Activity 2.4

8 725

8 90 |15

8 11 [r2

8 1 r3 1725, = 1325,

Answers to Activity 2.5
(a) 1has a value of 6> =36
2hasavalueof2 x 6 =12

5 means 5 ones
(b) 62+2x6+5=53
(c) 53,
Assesesment

Ask the learners to do questions 1,2 and 3 Exercise 2.1, in the Student's Book page 17.

Lesson 3: Changing a number from one base to another

Lesson objective

By the end of the lesson, the leaner should be able to change a number from one base
to another.

Introduction to the lesson

Introduce the lesson by reminding the learners how to convert numbers from base 10
to other bases and vice versa.

Learning Activities

e Organise learners in groups to do Activity 2.6 in the Student's Book page 19.

* Move around as the leaners are doing the activities to identify those with

difficulties and help them accordingly.

e Let the learners present their findings through class discussions and not down the
errors made.



Synthesis

* Summarise the learners presentations by correcting them where they are wrong.

e Pass through Example 2.5 for the learners to understand the concepts on page
20 in the Student's Book.

Answers to Activity 2.6
a)47710=4x7+7x7

28+7
3510

b) 5 34
5 6 |r4

1 |1 34, =114,

¢) To convert any number from base x to base y, first convert the number from

base x to base 10, then convert it from base 10 to base y by successive division
by .

Assessment

* Let the leaners do Exercise 2.3 in the Student's Book page 20.

e Correct the exercise and guide all the learners to understand.

Lesson 4: Operations using different bases

Lesson objective

By the end of the lesson, the leaner should be able to perform the basic operations of
addition, subtraction, using different number bases.

Materials

Abacus, calculator, chalk, pens, charts chalkboard.

Introduction to the lesson

Introduce the lesson by reminding learners of the properties of addition and subtraction
of numbers in the decimal system. Let them give the properties and you verify them.
Remind them that we never use a numeral equal to the base we are working with.
Refer the learners back to the notes on bases and numerals earlier in this unit, page ...



Learning Activities

Activity 2.7

* Let the learners work individually to do Activity 2.7 in the Student's Book page 21.

e After the activity is done, ask learners to report on their findings through class

discussion.

e Encourage them to illustrate their findings on the board.

Synthesis

e Using a board illustration verify the learners findings. Point out only obvious

misunderstanding.

e Take the learners through the discussion following immediately after the activity

on how to add numbers in the same base.

e In a class discussion take the class through Examples 2.6 and 2.7 in the Student's

Book pages 22 and 23.

Answers to Activity 2.7
Below is the addition table for base 6.

+ 10 (1 |2 |3 (4 |5 |10
0 (0 [1 |2 (3 |4 |5 |10
1 |1 |2 (3 |4 |5 (10 |11
2 (2 |3 |4 |5 |10 |11 |12
3 |3 |4 |5 |10 |11 |12 |13
4 |4 |5 |10 |11 |12 |13 |14
5 |5 |10 |11 |12 {13 |14 |15
10 (10 (11 (12 |13 |14 |15 |20

15-10=5; 13-5=4; 12-3=5
The table is using base 6.

15, - 10, = 5,

13,-5, = 4,

12,-3,=5,

Assessment

Ask learners to do Exercise 2.5 in the Student's Book pages 23-24. Move around the

classroom to assist those who are experiencing difficulties.




Lesson 5: Multiplication and Division

Lesson objective

By the end of the lesson, the learner should be able to multiply and divide numbers
using different number bases.

Introduction to the lesson

Introduce the lesson by asking learners to make a multiplication table for base 10. Use
the table to formulate simple division questions.

Learning Activities

(a) Activity 2.8

Learners should work individually to complete their multiplication table.

After they have completed the tables guide them through the activity inviting the
learners to report their findings. Encourage the learners to discuss their findings.

(b) Activity 2.9
o Ask the learners to do Activity 2.9 in the Student's Book page 25.

e Encourage the learners to do this activity individually. To ensure that all actively
participate.

e When the activity is done, encourage the learners to present their findings in a
class discussion.

Verify that the learners conclusions are correct and accurate.
Synthesis
e Take the learners through Example 2.8 in the Student's Book pages 24-25.
e Take learners through Example 2.9 in the Student's Book page 25.
Answers to Activity 2.8
(b) Table 2.5 shows the required table of multiplication.

x (0 (1 |2 |3 (4 (5 |6 |7

0 |0 |0 (0O (0O |O JO (O |O

1 |0 |1 |2 (3 (4 |5 |6 |7

2 |0 (2 (4 |6 |8 (11 (13 |15 |17
3 |0 (3 |6 |10 |13 {16 [20 |23 |26
4 |0 (4 |8 |13 |17 {22 |26 |31 |35
5 10 |5 (11 |16 |22 |27 |33 |38 |44
6 |0 |6 (13 20 |26 |33 (40 [46 |56
7 10 |7 15|23 |31 |38 |46 |54 |62
8 |0 |8 |17 |26 |35 |44 |53 |62 |71

Table



(a) Base 9
(c) (1) x=2 (ii) x=7 (i) x=6

(d)  answers to this part will vary.
Answers to Activity 2.9

(a) (i) a= % i) bv=2°C
a
(iii)  in part (i) divide both sides of the equation by &

in part (ii) divide both sides by 4

14, 14,
b i 2,:—51X 1 5: six
(b) @) W g i 5.=—

six six

(iii)  m (i) divide by 5_ and in (ii) divide by 2__

(c)
x |0 |1 |2 |3 |4 |5
0 (0 [0 [0 [0 [0 |O
1 (0 |1 |2 |3 |4 |5
2 [0 [2 |4 |10 |12 |14
3 [0 [3 [10 |13 |20 |23
4 |0 |4 |12 ]20 |24 |32
5 [0 |5 |14 |23 |32 |41

From the table, we confirm that2_ x5,  =14_

Similarly, 2. =14, +5 and5 =14 +2_

(d) Answers to this part will vary with different learners.

Emphasize to the learners that division using bases other than base ten is not as
straightforward as multiplication. Let them know that they can also convert both
the divisor and the dividend to base ten, carry out the division and convert the
answer back to the required base.

Assessment

Ask the learners to do Exercise 2.6 in the Student's Book pages 25-26.



Lesson 6: Special bases: Base 2 (binary) and base 12 (duodecimal)

Lesson objective

By the end of the lesson, the learner should be able to perform operations using special
bases 2 and 12.

Introduction

Introduce this lesson by impressing on the learners that working using base 2 or base
12 uses the same principle as any other base. Only in base two there are only two
numerals, 0 and 1 while in base 12 there are eleven numerals i.e. 0 to 9 then 10 and
11 and since we cannot use 10 and 11 as they are we have to define a symbol for 10
and eleven. Generally we use a. for 10 and b. for 11. Any other symbol can be used
provided they are defined as 10 and eleven respectively.

Learning Activities

Activities 2.10, and 2.11

e Ask the learners to work individually to convert base ten numerals to base two
in Activity 2.10 in the Student's Book page 26.

e  When they are through with the activity ask them to present their findings in a
class discussion. (you need to time the learners so that they do not spend a lot
of time on this simple exercise).

e Ask the learners to carryout Activity 2.11 for base twelve numerals in the
Student's Book page 27.
Synthesis

* Summarise the outcome of the activity using class findings. Verify their findings
and if any learner has a challenge deal with them individually.

* In a class discussion take the learners through Examples 2.10 2.11 and 2.12 on
performing operations on the two bases in the Student's Book pages 26-27.

Answers to Activity 2.10

(a) The digits used in base 10 system are 0, 1,2, 3,4,5,6,7,8,9

(b) Now convert base 10 numerals to base 5.

In both base 10 and base 5, the numerals 0 to 4 are the sameie.0,,=0,1 =1

5 710 5
2,=2 3 =35ar1d410=45

5710

5,,= 10,
6,, =11
7.0=12,
8,, =13,

910 = 145



The required table

Base10 |0 1 (2|3 (4 |5 |6 |7 8 |9
Base 5 0 1 (2|3 (4 |10 |11 |12 |13 |14

(a) Answers to Activity 2.11 vary with the individual learners.
(b) The word dozen means a group of twelve. This could be items or persons.

Example like a dozen of books, pens, pencils, plate, etc.

Assessment

e Ask them to do Exercise 2.8 in the Student's Book pages 27-28.

Lesson 7: Solving equations involving numbers in other bases

Lesson objective

By the end of the lesson, the learner should be able to solve equations using different
number bases.

Introduction to the lesson

Introduce this lesson by asking the learners to suggest how to solve equations in one
unknown in decimal system. Let them give you the properties of equations i.e. what
can be done and what cannot be done. You can give them a simple equation to be used
in this discussion.

Learning Activities

Activity 2.12

e Organize the learners to work in pairs to do Activity 2.12 in the Student's Book
page 28.

*  When the activity is done, ask them to present their solutions in a class discussion.

Synthesis

e From the class findings, summarise as you verify their answers.

* Now discuss the argument presented immediately after Activity 2.12 in the
student's Book page 28.

e Inaclass discussion take learners through Examples 2.13 and 2.14 in the Student's
Book pages 28 —29.
Activity 2.12

Working in base 10 system, the solutions are as follows:
(@) () x-6=10 (i) x-(3)=-5 (i) Ix+3=5
4
x=16 x+3=-5 Sx=2

x =-5-3 x=8



Now, working in base 6, 6 and 10 in equation (i) must first be converted to base 6 i.e.
6,,=10,;10,, =14,

(b) () x-6=10=x-10,=14, (i) x-(-3)=-5 (iif) i_x+3:5
x =14+ 10, Xx+3=-5 i_x=5—3=26
=24, x=-12, x=2 x4,
-12

6
Answers to Activity 2.12

(i) x=16 (ii)) x=-8 (iii) x=8

In base six:

(i) x=24_ (i) x=-12, (i) x=12_

Assessment

Ask the learners to do Exercise 2.9 given in the Student's Book page 29.

Summary of the Unit

e Ask the learners to take the whole class through the different concepts highlighted
in the unit summary given in the Student's Book. Take the learners through a
question and answer session to help them recall the learnt concepts correctly.

e Askthelearners to describe the solutions to problems they faced at the beginning of
the unit. Let them discuss and solve the unit focus activity stated at the beginning
of this unit. Ask them probing questions to gauge their understandings on this
topic.

Unit assessment

Ask the learners to do the Unit 2 Test at the end of the unit on pages 31 to 32 in the
Student's Book. Mark their work to assess their areas of weaknesses and strengths.
From the result, give extra remedial exercise to the weaker students while giving the
extended exercise to the learners who are comfortable with the rest of the exercise.

Additional information to the teacher

The hindus first developed a system of numerals using a different symbol for each
of the numbers. These single numerals which are now written as 1,2,3,4,5,6,7,8,9, are
called digits.

In this system of numbers, the position of any digit is very important because it
determines the value of a given number. In the Hindus/ Arabs system which we use



today, ten was used as a suitable groups for counting, the choice often must have
been due to an obvious reasons that most human have ten fingers on our hands. If
we hand, say 8 fingers or 6 etc most probably we would be counting in group. 8 or 6.
So, number bases simply refers to the size of a group anybody may use for counting.
Numbers such as 56,4 96, aNd 56, represent different systems of numbers i.e. 56,
means 5 groups of 8 plus 6 ones.

569 means 5 groups of 9 and 6 ones and
56,, means 5 groups of 10 and 6 ones.

Remember the importance of position of a digit in a number. It determines the value of
that digit. Emphasize the importance of place value of a digit in a number. Remember
we can operate on a number using different number bases, provided we remember
that no digit equal to a number base can be used. It is also possible to change a number
from one base to another. Suppose a number is in base m, we can change to another
base n by first changing to base 10 and then from base 10 to base 7.

The original computer contained a large number of electric circuits. In this system, no
current in a circuit corresponded to the digit 0 while a current flowing corresponded
to the digit 1. No other symbol system were used so this is an application of base two
systems.

The arithmetic involving the two digits 0 and 1 is called binary.

What is the result of adding 1 to 1 in binary? Since the use of digit equal to the base is
not allowed, we cannot use 2 in binary.

Thus1, +1, =10

two.

Meaning one group of 2 and no unit.

This binary base is referred to as a special base.

There is another special base called base twelve, known as duodecimal system. Think
of an example where units can be counted in groups of 12. Ask the leaners to think of
a situation where base 12 is used in packaging for business.

What does the word dozen mean?

Remember, when we use a base greater than 10, the values from 10 and above must
be represented by a single symbols that you must create and define. For example, in
base 12, the digits are 0,1,2,3,4,5,6,7,8,9,10,11. We must create a symbol for 10 and 11
and define it. So, 10 can be represented by a letter A and 11 by letter B. so the digits in
base 12 are 0,1,2,3,4,5,6,7,8,9, AB. As in base 10 we can solve equations using different
number bases.



Remedial Exercise

1.

® N

N e

What does 2 mean in:

(@) 32,2 (b) 252 (€ 231,27
Write down in words the meaning of 147,
(a) Express 415eight as a number in base 10.
(b) Express 85, as a number in base six.
Evaluate: 332 +25_

Evaluate: 52eight - 23eight

Multiply: 35, x 23

Divide: (a)32_ by 5

six six

(b)24_ by 4.

SIX SIX

Calculate the following in binary.
(a) 101 + 10101 (b) 1001 - 101

Extended Exercise

1. Convert to the binary system.
@ 18, ® 65,
2. (a) Calculate: 1011, x101__  (b) Convert 1000010, to the decimal
3. Convert 245 . to base 10.
4. Divide the following binary.
(a) 1000001+101 (b) 10010110+110
5. Evaluate given that A=10 and B=11.
(@) A7, et Buene (b) Convert 1705, - to base twelve
6. Invent and describe any necessary symbols to work out.
(@) 859, ., T268..... (b) A356,. - 65B7,
7. Solve for xin 33, —24, =6,
Answers

Exercises 2.1 (Student's Book page 17)

1

2.
3.

La)200,  b)121, ¢) 1411,
a)101,  b)231, ¢) 170, d) 405,
a) 10010001, b) 40032,  c) 1100100000,

d) 1672, €)200222,  f)8A8, g)380,,



Exercise 2.2 (Student's Book page 19)
1.a)77 b)9 ) 348 d)5 e) 306

f) 47 £) 110
2.a)Invalid b)Valid c¢)Invalid d)Invalid

Exercise 2.3 (Student's Book Page 20)

La)21l,  (b)232, (c) 14, d) 101,

2. 140,

3.6

4.2)2031,  b)451 ¢) 551, d) 111000011, e) 13003,

Exercise 2.4 (Student's Book page 21)
1. (@) 0,1,2,3,4,5 10,11, 12,13, 14, 15, 20, 21, 22, 23, 24, 25, 30, 31
(base 6 numeral)
(b) 0,1,2,3,4,56 10,11,12,13, 14, 15, 16, 20, 21, 22, 23, 24, 25
base 7 numerals
(c) 0,1,2,3,4,5,6,7 10,11, 12,13, 14, 15, 16, 17, 20, 21, 22, 23
base 8 numerals
2. (a) Ones (b) tens

(¢) hundreds (d) from extreme left: ten thousands, thousands, hundreds.

3. (a) two six-sixes and three ones
(b) three - four fours and 2 two ones
(c) one six and five ones
(d) three eight cubed, two eight eights one eight and five ones.

4. (a) 2031, (b)451 (c) 551
5. (a) 106 (b) 121 (o) 135 (d) 612
6. 140, .
7. (a) One group of three plus two units.

(b) two groups of four and one unit

(c) One group of 5 plus 4 groups of five and 2 units

(d) One group of nine squared eight groups of nine and no units
8. (a) (b) (c) (d)

. Lt L

) —) —)
Base 5 base 7 base 8
9. 343

five

a2if

base 10



Exercise 2.5 (Student's Book Pages 23 — 24)

1. (a) 230, (b) 120, (0) 741,

2. (@ 2, (b) 54, (o 12 (d) 305,

L@ 27, B 6, © 8, @ 12,

4. (a) baseS8 (b) base 8 (c) base5 (d) basel0
(e) base9 (f) base7

5. (a) base10 (b) (i) base9 (ii) base9 (iii) base 9

(iv) 177 + 19 should be 177 + 20 = 207,

Exercise 2.6 (Student's Book Pages 25-26)

1.|x [0 (1 (2 |3 |4 |5 |6 (7 |10

0 [0 |0 |0 |O 0 [0 |O

1 10 |1 |2 (3 |4 |5 |6 |7 |10

2 10 (2 |4 |6 |10]12 |14 |16 |20

3 |0 |3 |6 |11]14 (17|22 |25 |30

4 |0 (4 |10|14|20(24 |30 (34 |0

5 [0 |5 |12]17 (24 |31 |36 |43 |50

6 |0 |6 |14]22]30 36|44 |52 |60

7 |0 |7 |16(25|34 |43 52|61 |70

10 {0 | 10|20 |30|40 |50 |60 |70 |100

(@) 6, (b) 7, (c) 4, (d) 4
2. (a) 205 (b) 252, (c) 41, (d) 23,
3. (a) 32, (b) 132,
4. (a) 332, (b) 135,

Exercise 2.7 (Student's Book Pages 26-27)

1. (a) 11000, (b) 1000100, (¢) 110101, (d) 1000010,

2. (a) 1010, (b) 1010, (c) 1101, (d) 1000110,

3. (a) 111, (b) 11000011, () 111111, (d) 1100010,

4. (a) 1110, Rem1 . (b) 101101, Rem 100, () 1100, .
Rem 111,
(d) 110111, (e) 10010000, Rem 1 5. 10, 10111,
(a) 10010, (b) 111011, (c) 101111 (d) 11101,

7. 112

4

8. (a) 100110,  (b) 10111,



Exercise 2.8 (Student's Book Pages 27-28)

1.

® N Ok » N

oUW N

(a) 115 (b) 131

(a) 188, (b) B101,

(@) 11, (b) 32A,

(a) 93731A,, (b) 7472,

A6, 6. BAL,

173,231,

(a) 500, (b) 150,, (c) 534
Exercise 2.9 (Student's Book Page 29)

(@) x=9 (b) x=24

X =65

(@) x=12 (b) x=12

(@) 6 (b) 6 (c) 6

(@ 9 (b) x=7

() 8 (d) 8

(a) 885 (b) 1311,

7.

(c) 118 (d) 139
L (d)407, (e)89,,
4, x=8

llJnit 2 Test (Student's Book page 30)

M N

4042

(a) 1000001,

2n’+3n +0n
n="7

a) 101 AL
(@) 100

two

(b) 21 -1

five

Base 7

(a) 1101
(a) 689,
(e) 6B,

10. x=12

(b) 111100, _; 60

(b) 15243
(b) 146,
f) Al,

ten

7. t=0; r=1,sum=100001,_
(c) 12010,
(c) 540,
(g) AAQ,

(d)

37A

12



Remedial Exercise

1.(a)2ones (b)2sixes (c)2 six sixes

3.(a)269 (b)221, 4.401, 5.27, 6.1333,

7.(a)4, (b)4, 8.(a)11010 (b)100

Extended Exercise

1. (a) 10010 (b) 101111
2. (a) 110111 (b) 66
3.341

4 (a) 1101 (b) 11001
5(a) Ac?2 (c) 1191D
7.x=7

2. One eight eight four eights and seven

72



UNIT
3 ALGEBRAIC FRACTIONS

(Student's Book pages 31 — 44)

Key unit competence

By the end of this unit, the learner should be able to perform operations on rational
expressions, and use them in different situations.

Learning objectives

Knowledge and understanding

¢ Define an algebraic fraction.
e State the restriction on the variable in algebraic fraction.

e Recognise the rules applied to addition, subtraction, multiplication, division and
simplification of algebraic fractions.

Skills

* Perform operations on algebraic fractions.
e Solve rational equations with linear denominators.
¢ Simplify algebraic fractions.

Attitudes and values

e Develop clear, logical and coherent thinking while working on algebraic fractions.

e Show patience, mutual respect, tolerance, team spirit, and curiosity in group
activities while solving and discussing mathematical situations involving
algebraic fractions.

Pre-requisites to this unit

For the learners to acquire the learning objectives envisaged in this unit with ease, they

need to have acquired the following: -

¢ Define a fraction with reference to a numerator and a denominator.

e Finding and LCM of numbers to perform operations on simple fractions.

e Describing the condition under which a fraction does not exist i.e. any number

which cannot be used as a denominator in a fraction.

Cross-cutting issues to be addressed

The specific cross cutting issues to be addressed.

e Standardisation of culture: learners should be able to solve and apply fractions
accurately to the required standards.



e Inclusive education: Learners with physical disabilities should be helped so as

to fit in the society of other learners.

Generic competences

The specific generic competences to be addressed in this unit are:

e Ability to work as a team: This competence will be achieved when you organize
learners to work in groups. This will promote the spirit of cooperation, respect of
other peoples ideas and opinions and sharing of ideas and knowledge. This will
also promote tolerance and patience with each other.

e Communication skills: Working in groups and reporting findings requires a
group leader and a secretary. In this case, learners improve their communication
ability during the group discussion and reporting.

e Problem solving: In doing activities and exercises in the Student's Book, the skills
of solving problems are developed and refined.

Vocabulary/key words

In the course of learning the concepts in this unit the learners will discover the meaning
of terms such as:

e Restriction on variables. e Equivalent fractions.
e Prime algebraic expression. e Rational equations.

e Reciprocal of a number.

Guide the learners to understand the meanings of these phrases/expressions in this
unit.

Guidance on the problem statement

To challenge the learners and give them a reason to study this unit. Organise them to
do the introductory unit focus activity outlined in the Student's Book page 31.

« The activity involves:
- Identifing value(s) of x for which the fraction is not defined.
- Finding LCM of given groups of numbers.

- Performing operations on given fractions, including divisions by. This activity
could be done individually as a take away quiz.

Hence the need to actively partcipate in all the lesson for the unit to acquire such skills.
It is likely that most learners may not get the correct results as it is the first time they are
working with algebraic fractions. Appreciate the teachers for their efforts.

e Emphasize to the learners that the concepts summarized in this unit activity
points generally to the concepts dealt with in this unit.



Answers to unit focus activity

(@) (@) % ; -1, undefined / does not exist; 1; 1—2
(i) Yes, when x = 2, the denominator of 5 2 y becomes zero. Therefore the (2)—
x p—

fraction does not exist/undefined.
(b) G) 12 (ii) 2x(x + 3)

11_l 5x+9 .3
1276 2x(x+3)" 2x

All answers are equal to 1.

‘5

7

—_

d) In general, % +c= % X %, X %where a, b, cand d are integers.

Attention to special needs

*  You should ensure that the needs of all the learners are addressed. These special
needs could be physical, psychological or emotional.

«  For gifted learners who may be working ahead of their class, provide them with
appropriate extra problems to keep them busy.

« For slow learners identify them and address their needs accordingly. Organize
remedial work for them.

Lesson No. Lesson Title No. of periods
1 Defining and identifying algebraic fractions 2
2 Simplification of monomial fractions 2
3 Simplification of fractions whose denominator/ or 4

numerator is a binomial or a quadratic expression
4 Addition/subtraction of algebraic fractions with linear 3
denominator
5 Multiplication of fractions 2
6 Division of fractions 4
7 Solving rational equations with linear denominators 3
8 Unit assessment 1




Lesson Development

Lesson 1: Definition and examples of algebraic fractions

Lesson objective

By the end of the lesson, the learner should be able to identify and describe examples
of algebraic fractions.

Teaching Aids

Calculators, writting materials eg. pens, chalk, pencils and chalkboard.

Introduction to the lesson

Introduce the lesson by asking the learners to define a fraction and to distinguish
between a denominator and a numerator. Ask them to name a number which a
denominator cannot take.

Learning Activities
Activity 3.1
* Organise the learners in groups to do Activity 3.1 in the Student's Book pages

31-32 on the existence of a fraction.

* Ask the learners to identify algebraic fractions among the given fractions and
explain why some are not.

* Using the given fractions, ask the learners to explain the conditions under which
each of the fractions is meaningful.

Synthesis
* Through a class discussion on the findings of the activity guide the learners to

summarise their results, including the comments given in the Student's Book
immediately after the activity.

e Emphasize that in any algebraic fraction, any value of the variable that makes
the denominator zero is called a restriction on the variable.

* Through a class discussion take the learners through Example 3.1 in the Student's
Book page 32.

Answers to Activity 3.1

: 3y 5 x+y bx—-6
L0 320 557 77 7 hes

2. (i) x+3canonly be equal to zero if x =-3

are algebraic fractions.

i.e. x +3 =0 means
x + 3 -3 =0 -3 subtracting from both sides
x=-3

(ii) y + 4 equal zero only if y =-4

ie. y+4 =0means



=—4 ... subtracting 4 from both sides.
(iii) 1 -x can only be equal to zero if x =1

ie. 1 —x=0means

x==1.... subtracting 1 from both sides
x=T1. and multiplying both sides by -1
i —_3 5(3)6 _ 21 i
3. (1) Ifx=-3, YY) 0 undefined
But division by 0 is not possible
Therefore 2X=0 exists only if x = -3
x+3
T 5
(ii) if y:%ﬂ,’chener4 =_45+4

= % undefined

D exists only if y = —4

y+4

Similarly
(iif) Similarly, 7 exists only if x = 1
Note that in this case, x can take any value.

Assessment

Ask the learners to do Exercise 3.1 in the Student's Book pages 32-33.

Lesson 2: Simplification of Fractions

Lesson objective

By the end of the lesson, the learner should be able to identify and use a common
factor in a given fraction.

Introduction to the lesson

Introduce this lesson by asking learners to describe a common factor in a given set
of numbers or monomial expressions. Ask them to create fractions in which both
numerator and denominator have a common factor.

Learning Activities

Activity 3.2

* Organise the learners to individually do Activity 3.2 in the Student's Book page 33.

* Ask them to explain the meaning of simplest form of a fraction.



Synthesis

- Having done the Activity 3.2, guide the learners through the class discussion
immediately after the activity in the Student's Book, page 32.

«  Ensure that the learners understand the meaning of equivalent fraction.

«  Ensure that they understand how to create an equivalent fraction from a given
fraction, either by division or by multiplication.

- Discuss with the learners Example 3.2 in the Student's Book pages 33-34.

Activity 3.2 discussion

A fraction is in the simplest form if both numerator and denominator have no common
factor.

8 _8 .4 _ 2

=Ty =3 (common factor 2)
9_9.3_3

TR (common factor 3)
12a _ 4 i

o = 5a (the common factor is 3a)
8a’c

Towc = —21C (the common factor is 8a%c)

2v/4
124)‘%: X (common factor is 3xy*)
3xy y

Assessment

Ask the learners to do Exercise 3.2 questions 1 to 7 given in the Student's Book, pages
34 - 35.

Lesson 3: Simplification of a fraction with numerator or denominator or both
contain a binomial or quadratic expression

Lesson objective

By the end of the lesson, the learner should be able to: factorise binomial and quadratic
expression and hence simplify fractions involving such denominators.

Introduction to the lesson

Introduce the lesson by asking the learners to suggest different methods of factorizing
algebraic expressions. Use their suggestions to remind them how to factorize various
binomial expressions and quadratic expressions.



Learning Activities

Activity 3.3

Organise the learners to do Activity 3.3 in the Student's Book page 34.

Ask different groups to demonstrate and explain the procedure used to factorize
the given expressions.

Synthesis

Having done the Activity 3.3, guide the learners through the discussion in the
Student's Book page 34 after the activity.

Ensure that the learners are able to identify the difference of two squares as in (a)
and (b).

Remind them of the procedure of factorizing quadratic expressions of the form
(i) x?+bx +cand (ii) ax® + bx + ¢ where 4, b and c are integers.

Through a class discussion take learners through Example 3.3 in the Student's
Book, page 34.

Answers to Activity3.3

(a)

(b)

(c)

x* — 81 represents a difference of two squares.
Thus V** = x and \/81 =9.

The factors of a difference of two squares is the product of the sum and the
difference of their square roots.

2-8l=(x-9)(x+9)
3x*-3=3(x*-1) (3 is a common factor of the two terms
=(3 (x=1) (x + 1) since x*— 1 is a difference of two squares x* and 1
x? —2x — 12 is a quadratic expression. Possible factors of —12 are -3 x 4, 3 x -4,
-1x6,1%x-6,-1x120r1 x-12
Of these pairs of factors, 3 x (—4) is the suitable one.
L -x-12=x>-4x+3x-12
x(x—4)+3(x-4)
=(x—-4)(x+3)

(d) 2x?-9x+10 is a quadratic expression in the form ax?+ bx + ¢ wherea =2, b = -9,

c=10

. ac =2 x 10 = 20 possible factors of 20 are

4x5 -5x-4,-2x-10,-1x-20,1x20

2x? = 9x + 10 =2x? —4x - 5x + 10
=2x (x — 2) — 5(x — 2) factorise by grouping
=(x-2)(2x-5)



Assessment

Ask learners to do questions 8 and 9 from Exercise 3.2 in the Student's Book page 36.

Lesson 4: Addition and subtraction of algebraic fractions with linear denominators

Lesson objective

By the end of the lesson, the learner should be able to add and subtract fractions with
linear denominators.

Introduction to the lesson
Introduce the lesson by emphasizing
e The use of LCM in addition and subtraction of fractions.

*  The procedure of LCM of a given set of numbers.

+ Addition, subtraction and equivalent fractions.
Learning Activities

Activity 3.4

*  Organize learners in pairs to do Activity 3.4 in the Student's Book page 35.

*  Asklearners to find the LCM of the given numbers. Ability to find LCM of numbers
or algebraic expression is necessary to be able to develop the required skills in this
unit.

*  Ask the pairs to report their findings to the rest of the class.

«  After doing the activity, guide them through the discussion after Activity 3.4 in the
Student's Book page 35.
Synthesis

From the above Activity and the class discussion after it, guide the learners to
summarise the findings as follows: -

* To add or subtract fractions, the denominator of the fractions must be the same.

«  Through a class discussion ensure that learners can find equivalent fractions, find
and use LCM in addition and subtraction.

*  Guide the learners through Examples 3.4 to 3.6 in the Student's Book page 36.
Activity 3.4 discussion

1) Express each of the numbers 2, 6, 7 as a product of prime factors.
Thus2=2x1,6=2x3, 7=1x7

S theLCMof 2,6 and 7is 2 x 3 x 7 = 42.
Since the LCM of 2, 6 and 7 is 42.



2) We can express ;— , é_ , ;_ as fractions with common denominator 42

1 _1x21 21 1 1x7° 7 1 1x6 6
o 2x21 T 42 76 6x7 T4’ 7 T T7Tx6 T 42

1.1,1_21,7 6
2t T T Ty
= % (To add fractions with a common denominator add the
numerators and express the sum over the common
denominator.)
_34
42
= ;—Z (divide both numerator and denominator by the common factor 2)
3)L 4+ L 1 _ 21bc+ 7ac+ 6ab
2a  6b 7c 42abc
Assessment

Ask the learners to do Exercise 3.3 in the Student's Book, page 37.

Lesson 5: Multiplication of algebraic fractions

Lesson objective

By the end of the lesson, the learner should be able to multiply fractions.

Introduction to the lesson

« Introduce the lesson by asking learners to identify common factors in given
algebraic fractions.

*  Ensuring that learners can factorise different expressions i.e. quadratics.

« Emphasizing the need to be able to factorize both numerator and denominator of
fractions in order to facilitate multiplication or cancellation.

Learning Activities

Activity 3.5 discussion

« Organise learners in pairs to do Activity 3.5 in the Student's Book Pages 37 - 38.
Ask the learners to factorise the expressions both numerators and denominators.
«  Ask the learners (groups) to write the given multiplication in factor form.

« Ask the learners to identify the factors in the numerator and denominator which
can cancel out.

« Let each group demonstrate the working to the activity on the chalk board.



Synthesis

* Through class discussion take learners through the Activity and the argument just
after the it.

« Inaclass discussion take learners through Example 3.7 in the Student's Book page
38.

Activity 3.5 discussion and answers

2x3 + 8x? « X2+ 5x+6
x?-16 3x%— 6x

We start by factorising individual expressions i.e.

Simplify:

(@) (1) 2x° + 8x2 =2x2 (x +4)

(ii) xX’=16=(x—-4) (x +4)

(i) x*+5x+6=x>+3x+2x+6
=x(x+3)+2(x+3)
=(x+3)(x+2)

(iv) 3x2+6x=3x(x+2)

(b) (i) 20 +8x* _ 2% (x +4)

= (Express product in factor form, then
2-16 -
g -4 G+4) cancel by the common factor)

23 +8x2 _ _ 2x?
x’-16 x—4

() +5x+6 _ (x+3)x+2) _ x+3

X2+ 6x 3x +2) 3x
(d) 2030 +8x% o X+5x+6 _ _2x2 o (x+3) _ 2x(x+3)
x2-16 3x2 + 6x (x—4) 3x 3(x-4)
Assessment

Ask the learners to do Exercise 3.4 in the Student's Book page 39.

Lesson 6: Division of Algebraic fractions

Lesson objective

By the end of the lesson, the learner should be able to simplify given algebraic fractions
by use of factors.

Introduction to the lesson

« Introduce the lesson by reminding the learner division is actually the reverse or

opposite of multiplication.

*  Ask the learners to related division of fractions to multiplication.



*  Use their responses to convert division of fractions into multiplication in order to
point the learners to the concept of reciprocal of a number.

From our work on operations on integers, we know that division is the reverse or
opposite of multiplication. For example we know that;

2><3:6meansthat6+3:2and6x%22
Also,6+2=3and6><%=3
L6+3=6x1 and6+2:6><%

3

imi 2 _6 6.3_2 6 1 _2
Similarly, 3 x 3 =75 means that 5 =3 5 and 5 X3 =3
6 .2 _
5 5 3

6 5 _
and5><2—3
L6 .2_6 5

.2_6 .5 6 .2_6 1
: X and5.3 5><3.

Lesson 7: Division of Algebraic fractions

Lesson objective

By the end of the lesson, the learner should be able to divide algebraic fractions.
Activity 3.6

«  Organise learners in groups to do Activity 3.6. in the Student's Book page 39.

«  Ask the learners to factorize the expressions both numerators and denominators.
 Evaluate the given products.

« Having done the activity ask the learners to comment on their results.

+ Generalise the product of the given pairs.

Synthesis
« Ina class discussion take the learners through the argument in the Student's Book
page 39 immediately after Activity 3.6.

« In a class discussion take leaners through Examples 3.8 to 3.10 in the Student's
Book pages 39 — 40.

Activity 3.6 discussion and answers
(1) Answers will vary depending on the pairs of numbers listed by different groups.

Ensure that class discusses as many of their choices as possible.

Answers to Activity 3.6

1 5 2 2
1)(1,1),(2,?),(1—,4),(7,?),(%,7)



Assessment

Ask the learners to do Exercise 3.5 in the Student's Book page 40 and 41.

Lesson 8: Solving rational equations

Lesson objective

By the end of the lesson, the learner should be able to find LCM of algebraic expressions
and solve rational equations.

Introduction to the lesson

Introduce the lesson by asking learners to suggest a method of finding the LCM of
algebraic expression.
Ask them how they can use the LCM in solving equations involving fractions.

In this section, you will combine their skills of solving linear equations, with their
skills of simplifying fractions to solve another type of equations i.e. equations
involving algebraic fractions.

Learning Activities

Organise learners to do Activity 3.7 in the Student's Book page 41.
Ask them to find LCM of the given groups of numbers.
Ask the learners to list their answers, compare with those of other members of the class.

When solving equations involving fractions, ask the learners to explain the use of
the LCM.

Synthesis

Having done the activity, guide the learners through a class discussion to help
them revise the concept of LCM.

To find the LCM, they must be able to factorise the denominators.

To solve a rational equation, we multiply each term in the equation by the LCM
to eliminate the denominator.

In a class discussion, guide the learners through Examples 3.11 and 3.12 in the
Student's Book pages 41 and 42.

Activity 3.7 discussion and answers

Find the LCM.

(a) 12,16,24

12=4x3=22x3;16=2x8=24%24=4x6=2"x3
LCMof 12, 16,24 =2*x3 =48

(b) a, b LCM of aand b is ab



(c) a-3, 24*>-18
(a - 3) has no factors
20°-18=2(1*>-9)=2(a-3) (a + 3)
LCM of (g —3) and 24> - 18 is 2(a — 3) (a + 3)
(d) @? (a+1)since a+1 has no factors and a? is a repeated factor.
LCMofa*anda+1isa’(a+1)
(e) LCM of b, 6, 3b?
b has no factors
6=2x3
3’=3xbxb
LCM =2 x3 x P?
= 6b?
Answers to Activity 3.7
(a) LCM 48 (b) ab (¢) 2(a-3)(a+3) (d) a¥a+1) (e) 6b?
Assessment

Ask the learners to do Exercise 3.6 in the Student's Book pages 42 to 43.

Summary of the Unit

e Take the whole class through the different concepts highlighted in the unit
summary given in the Student's Book page 43. Take the learners through a question
and answer session to help them recall the learnt concepts correctly.

e Ask the learners to describe the solutions to problems they faced at the beginning of
the unit. Let them discuss and solve the unit focus activity stated at the beginning of
this unit. Ask them probing questions to gauge their understanding on this topic.

Unit assessment

Ask the learners to do the Unit 3 Test at the end of the unit Student's Book pages 43 — 44.
Mark their work in order to identify their areas of weaknesses and strengths. From the
result, give extra remedial exercise to the weaker students while giving the extended
exercise to the learners who are comfortable with the rest of the exercise.

Additional information to the teacher

An importance characteristic of Mathematics is the potential of building on the skills
already learned, in order to learn further skills.

When sampling rational expressions with monomial denominators, the skills used in
arithmetic are extended to algebra. In arithmetic we deal with numbers. In algebra we

deal with algebraic expressions.



Example

: .01 ,1_3,2_5
Arithmetic >+ 376 + =2
AlgebraLJrL: + X Xty

Xy xy Xy xy

. 2 . . .
Expressions such as **¥ and x% are examples of rational expressions. Since
Xy

division by zero is not permissible, the denominat of rational must not be equal to
zero. When working with rational expression, you must note the restrictions on the
variables. For example,

inxty 6 x=y ;andinxm,x+ 1=0o0rx=-1
xy x=0 x+1

Before you simplify rational expressions, you must be able to recognize which skills to use.
e Look for common factor in both numerators and denominators.
e Check yours factors to see if any of them can factor again.
e Then cancel with the common factor.

Simplifying by addition and or subtraction.

e Factorize both numerators and denominators.

¢ Cancel by common factors.

e Express both or difference and sum with a single denominators.

e If need be express the fraction with common denominators which is the LCM of
the individual denominators.

These skills of adding, subtracting rational expressions prepare us to solve rational
equations.

In the section of solving rational equations, we combine skills, learned this far ie.
finding LCM of the denominators, multiplying terms by the LCM to eliminate the
denominators, then proceed and solve the resulting, simpler equations.

Remedial exercise

1. Identify the restrictions on the variables of each rational expression.

x+2 2x 7
(@) * b =3 © 5756
2. Find the least common multiples of:
(a) 4x, 6x (b) x, x?2x (c) 2x,3x
3. Simplify:
3x Sy 4 2x 20, 5a _ 6a
(a) 2 "3 T (b) x +xy x’
; e, 0x+1 o x—2 8x—-2 _ x-6
4. Simplify: 3+ 5 (b) 5 c

5. List the restrictions in:



(@) 2-4 b -3 @ & -7

X x—4 X xX-y - Xty
Evaluate: (a) —=24x’ x =2 (b) =3x’y_ + Oy
45 15x 4a? -5a
Write the reciprocal of each of the following:
(a) 3yu (b) =2 © 2 d) 2
—X Y 3
Divide the following:
Ysa A =6 .5
@ Lo @) =3 © Ee3

Extended Exercises

1.

What is your first step in solving the equations?

2 43 _1 i
(a) 3 t g iy (b) Solve the equation
Solve the equations.
3x x+3
Solve for x in:
3 +2 = 2x+3
X x-1
Simplify:
36 y+2 x+1 . x
@) ¥ +2y 8 9 (b) x*-1 x-1
Simplify:
4 . 8 oyt (2P L x-y
(a) V-9 3-y (b) x>+ xy ) xy — x*+xy
Solve and verify by substituting what the restrictions are:
-1 _4q +1 _y+3
@) 2= ) wrl-vel

One of the roots of the following equation is 3.

x+6 _ x+k _ Find the other root.
X x -k

Answers to exercises

Exercise 3.1 (Student's Book Pages 32-33)

1.

(@) a=0 b y=2 () -2 (d) w=-3 (e) a=-3
) a=x (g) x=2 ) w=1 @) a=2 () a=-3
@ y=4-8  © y=3  © y=32 (@ a=2,0
(@) x=5 ® y=21 (© y=3.Z @ x=1,-1



Exercise 3.2 (Student's Book pages 34-35)

1.

3x
2y

i
(i)
(a)
(b)
(c)
(d)
(e)
()

(a)

(b)

(c)

(d)

(i)
(i)
(i)
(i)
(i)
(i)
(i)
(ii)
(iii)

@) (2x-y) Bx—-y)
(2x-y) Bx +y)

(iii)
(i)
(iii)
(i)
(iii)

r 2

2. ; 3. g

2 a

5. % 6. 4
(x=5)(x+3) 2 ?x _x5+) 3 (i) x=5 (iii) 2 :
_y-7 (i) y= 3t 3 (iii) .
RIS 11 Y 5 111 y+3
2x=1)( ) .. 1 1 3x+1
Goneey @ x5y (i) mer
(x—i)_# (i) x=3 (i)  x-2
% (i) y=6 (iii) y-1
(= i)_(?; —4) (ii) x=5 (iii) x-4

(x—5y) (x— 5y)

x +5y
(x, y) such that x = -5y or y = %x

(x—5y) (x— 5y)
x +5y

(i) (x, y) such that 2x = y and y = —3x or x = % y

3x -y

3x+y

(x—y) (x +v) .. . N
(x-y) Bx+y) (i) (x, y) such that x = y and y = -3x or x = =y
Xty

3X+y

x-y) (x+y) . ) 4
2x-y) 2x +y) (ii) (x, y) such that y = 2x and y = —2x or x = 5y

x+y
2x +y

Exercise 3.3 (Student's Book page 37)

1.

(a)
(e)
(a)

12x

X%y

11x.

4

(b) 6mn () xy (d) 2ab
(f) 4b
©) - (© B (d) Awom



9.

1.

3.

1.

(o) L2 () SR

(@) = (b) ~atdm

(a) % (b) 2an—21l;nn+ 2cm

(@) 8PS ) S

@ 5 ® ey

(e) 2aa_—44bb ® (LHJLW

@ ey ® N

@ o heoy © iy

(8) Trs

@ SR @) SRS

(a) r-3 (b) ~y+2)
Exercise 3.4 (Student's Book page 39)

@ b) L (o)

Sy @1 (8)

@) 2(x1+ "

(a) b) 2 (©)

(e) 3 H 6y ()

(i) 4y D

(a) %L (b) x(xx 12 (xx++1§
Exercise 3.5 (Student's Book pages 40 — 41)

(a) % (b) 3z (c)

© ® 2

+4 2x—11
() * P d =
1
(© 3,
—17x+ 25
(© =7
—C
(c) ’; J_rf (d) bo—o
b 2
(8) ¢ (h) j_%z
-6
© a3
2cd
() (c— d)c(c +d)
2+2n-1
©) Do D
(c) -(y-5)
3 3x2
4 () (x +x 172
1
y(xx— 1) (h) x
57"1 (d) -1
? (h) —«?
-1 3
o (d) 2




2. (@ b b) =x © d) -2y

ay ay 21
dxy - =3 =3ab_
SO (b) -1 © 52 @ =
4. (@) (x-3)y (b) -1 (c) 1
a-2b
el y+1
5. (a) ; (b) V-1
38 2x(y + 6x) —4a +9b
6 @ 3 (b) C (©) 6(2a + 3b)
38 _4a+9b
7. @ 5 ®)  Gast3b)
Exercise 3.6 (Student's Book pages 42-43)
1. (@) =25 x=0 (b) _:_23—0 (c) =3, x=0 (d x=lorx=2
36 2 x=1 Remember that
x=2 ox=1
2. (@) 12 () 2;x%0 (9 3x=0or-3 (d) 3 y=2ord
3. (@) Lix=0 b) 1,Z5x=43 (0 S w01
(d) x=+lor0 (e) 2 125 sx=0 () 11022
2 . 1 10
4. (a) 5 x;«éJ_r3 (b) 6 (c) 13 2
5. (a) % (b) -12 (c) 2,22.908,1.091 (to3d.p)
'nit 3 Test (Student's Book pages 43-44)
47a 13x X+5 10x-3
1. (a) 0 (b) 1 (c) 3 (d) B
1la 3x=2y + 8 14xy _ 14x =9
2. (@) 35 (b) == (c) 15y 15 d =5
4 5 3ab2cd 6a’d®
3. (a) 7 (b) ob (c) s (d) be
3b*c 21b’d.
4 @ Ta (b) 2ac
9 7m. x+2 a+12b
5. (a) o (b) o (c) S (d) 6



4

—8x A
7. (@) 25 b 7%
5@ © e
9. @ ) =L
10. (a) X2 (b) 103

5x 22
1. (@) 2 (b) =1
12. (a) 3%( (b) x=0,+1

(c) X=% (d) x=13
(0 & @ -
() =1 @ 555

13. (a) Multiply each item by the LCM to eliminate the denominator.

(b) x=-1

14. (a) X=i,‘ X#—lori
2 3

Remedial Exercise

1. (a)x=0 b)y=1 (c) x=-2
2. (a) 12x (b) 2 x2 (c) 6x
37X ®) (2axy + 5ax) - 6ay
2 X%y
13x + 14
4. (a) 27x-2 (b) xlg
12
5. (@)x=0,x=4 (b)x=-1,x=0
8x -5
6. (a) 25 (b) 17;(
X
7. o b) Y
@5, )
8. (a) YL ) 2
xa ya

(b) x=2; x=-1

(c) x=y, x=-y

1 -3
(c) P (d) >
(c) — 6k



Extended Exercise

1. a) Find the LCM of the demonstration.

b) y==2

36
2. (a) x=-1 (b)x=-9
3. X = _i

2

4 1

L@ ot

-1 (y +2)?
5.()2(y+3) (b) o

6.x=-1,x=0 (b) y:—%
7.x=-2



SIMULTANEOUS LINEAREQUATIONS AND INEQUALITIES

(Student's Book pages 45 — 63)

Key unit competence

By the end of this unit, the learner should be able to solve problems involving
simultaneous linear equations and inequalities.

Learning objectives
Knowledge and understanding

¢ Define simultaneous linear inequalities in two unknowns.

¢  Give examples of simultaneous linear inequalities in two unknowns.

e Show solution set of simultaneous linear equations and inequalities in two unknowns
given their graphs.

Skills

e Solve graphically simultaneous linear equations and inequalities in two unknowns.

e Interpret graphical solutions of simultaneous linear equations and inequalities in
two unknowns.

* Solve word problems leading to simultaneous linear equations.

Attitudes and values
* Appreciate how simultaneous linear equations in two unknowns are important to
represent and solve mathematical word problems.

e Develop clear, logical, and coherent thinking while solving simultaneous linear
equations and inequalities in two unknowns.

e Show patience, mutual respect, tolerance, team spirit, and curiosity in group activities
while solving and discussing mathematical situations involving simultaneous linear
equations and inequalities in two unknowns.

Pre-requisites to this unit

For learners to be able to understand the concepts in this unit, there is need to have
acquired the following in their earlier work.

- Ability to solve simple simultaneous linear equations by algebraic methods as was
learned in S2 unit 3 under the same heading.

-+ Ability to solve linear inequalities in one unknown as in S2 unit 3.

+  Making tables of values of linear relations and using them to draw linear graphs.

- Interpreting and analyzing such graphs.



Cross-cutting issues addressed in this unit

Financial education

This unit involves some business related questions. Sensitize the learners on how they
can use graphs to solve business related questions such as sales, profit and loss; cost of
production, constraints for manufacturing etc.

Inclusive education

Ensure that all learners have equal opportunities to benefit and participate in the teachers
instruction. Embrace all learners regardless of their physical or learning challenges.

Peace and value education

As the learners discuss through the various activities in the unit, the teacher to emphasize
the importance of respecting each other's opinon whether they agree with it or not.
Emphasize to the learners the need for peace and value education. These are a sure recipe
for personal and societal development which ensures the success of the nation. All must
endeavor to give a positive contribution to this.

Standardisation

This is where learners have to solve some axamples and exercises and graphs and able
to draw the graphs accurately.

Generic comptences

The specific generic comptences to be addressed in this unit are;

- Problem solving skills: This competence will be achieved when the learners are

involved in doing activities and solving equations and inequalities.

- Team work: When learners work in groups they will learn to share information,
and tolerate each other, respect each other’s opinion. This cultivates humility in the
learner.

+  Communication and listening skills: This will be developed when you require
learners to work in groups and therefore the learner will make an effort to listen and
to communicate with others.

Vocabulary/keywords

« Interpretation

«  Independent and dependent

+  Solution set

+  Region

Guide the learners to understand the meanings of these words and how to use them
appropriately in mathematics.

Ensure that learners identify and relate a region to the appropriate line depending on
whether the line is solid (continuous) or is broken, attaching the appropriate inequality
symbol to the required region.



Guidance on the problem statement

In order to guide the learners to the general direction of the unit and challenge them
to be active during the lessons for this unit, organize learners and ask them to do the
introductory unit focus activity in the Student's Book page 45.

Unit Focus Activity

Materials
e Graph papers/books
e Geometrical instruments
e (Calculators
(@) Ask learners to do the unit focus activity as follows.
(i) To draw the graphs of the lines whose equations are given in the Student's Book;

(ii) Find the coordinates of the point of intersection and describe those values with
reference to x and y.

(b) Solve the given equations:
2x +y=-1....0) 2y +x=4...... (ii)
Using different algebraic methods as suggested in the Student's Book.

(c) Ask learners to form simultaneous equations using the situation described in the
Student's Book. Ask them to solve the equations using different methods.

(d) Askthelearners to show the given inequalities in one graph and complete the activity
as instructed in the Student's Book.

*  Using thelearners observations, give them an overview of the concepts and skills
that are going to be developed in this unit.

e Itwould beideal if this activity could be given as home work, to create more time
when it comes to the class discussion on the same activity.



Answers to the unit focus activity

1a) (i) " 48
1 /’
/74
/A
V
A /
- /
/
20 /
. Do
0 IEEEFENEES S UNE IRENYSEESUEEEYY
1Y
4 Ty

(b) Point of intersection (1.2, 1.4).
This means x = 1.2 and y = 1.4 satisfy both equations simultaneously.

2. (a)x=y;_1 (b) 2y+4%1=4
©y=< @ x=8=17

5
3. a) 3x+2y=4000 (i) x + 5y = 3500 (ii)
x=1000, y=500 (xFRW isamountearned by menand y FRW amountearned
by women.




R is the required region.

The line y = x + 1 is broken because the inequality does not include the points on the line

For the region 2x + y < 5, the line is solid because the inequality includes the line.

Attention to special needs

+  Ensure that learning is inclusive. All learners must feel part of class activity. Some
learners may have physical needs, emotional and even psychological needs. Be alert

and help them accordingly.

«  Incase of fast learners, identify them and provide additional more challenging work
so that they have no opportunity of getting bored and getting into mischief.

«  For slow learners, provide remedial work and guide them through to help them

understand the concepts and so feel cared for.

+  Youmay find some learners sleep in class, lack concentration, are generally unhappy
etc. talk to them well and try to find out what is happening to them. You could find

they are dealing with an issue they cannot handle alone.

List of lessons

Lesson
No

Lesson Title

No. of previous

Introductory activity

Solving simultaneous linear equations graphically

Forming and solving simultaneous linear equations from

word problems

Graphical representation of linear inequalities in one

unknown

Simultaneous linear inequalities in one unknown

Linear inequalities in two unknowns

Simultaneous linear inequalities in two variables

Forming linear inequalities from graphs of inequalities

O |3 o O

Unit assessment

= NN NN

Lesson Development

Lesson 1: Solving simultaneous linear equations graphically

Lesson objective

By the end of the lesson, the learner should be able to draw graphs of linear equations,

form equations and inequalities from given situations.
Teaching Aids

e Classroom board with square grid, chalk including coloured chalk.
e  Graph books/papers.

e Other writing materials




Introduction to the lesson

Introduce the lesson by asking learners to individually draw the graph of two
simultaneous equation and use them to solve equations in the Student's Book, page 46.
Check the learners' work to ensure that they are able to follow the instructions given in
the activity.

This activity is important because most of the activities to follow in this unit will involve
drawing of lines whose equations are given, and also representing inequalities graphically.
Ensure that the learners have the skills and knowledge of drawing linear graphs, form
equations and inequalities from given situations, represent inequalities graphically. This
activity introduces the learners to the concepts to be developed in this unit.

Learning Activities
Activity 4.1
Organise the learners to do Activity 4.1 in the Student's Book, page 46.

Ask all the learners to make a table of values for the equations given in the
activity and use the values to draw the graphs.

«  Go round checking that they have drawn correct graph as instructed and that
they are making the correct observation.

«  As the groups to report their findings to the rest of the class.

«  Through class discussion help the learners to relate the coordinates of the point
of intersection of the lines with the solutions of the given equations.

Take learners through the points to note listed after the activity.
Synthesis
Having done the activity the activity helps the learners to understand that;
«  The intersection of two linear graphs gives the solution set of the equations.
+  Guide the learners through the Example 4.1 in the Student's Book pages 46 — 47.

Assessment

«  Ask the learners to do Exercise 4.1 in the Student's Book page 47.

Answers to Activity 4.1

Tables 4.1 and 4.2 represent the required tables of values for y = 2x + 1 and 2y = x — 4
respectively.

X -3 -2 -1 0 1 2 3
Fory=2x+1

y | -5 | 3| 4 1 3 5 7

Table 4.1



x -3 -2 -1 0 1 2 3

2y=x-4
y -3.5 -3 -2.5 -2 -1.5 -1 -0.5

Table 4.2
e Fig 4.3 shows the graphs of the given equations.
2.

N

Nt
U

Fig4.3

Note that for a linear graph, the table of values need not to contain more than three points
any line is defined by two points only.

e The lines intersect at the point (-2, —-3)
e At the point of intersection, x = -2, and y = -3

e Thevalues of x and y at the point of intersection represent the solution of the simultaneous
equationsy =2x+1and 2y = x — 4.

Lesson 2: Solving problems involving simultaneous equations

Lesson objective

By the end of the lesson, the learner should be able to form and solve simultaneous linear
equations from word problems.



Teaching Aids
«  Graph books/ papers . Geometric set
Introduction to the lesson

Introduce the lesson by inviting the learners to create simple simultaneous equations
using everyday examples. Emphasize the need to choose appropriate variables use their
examples, discuss their examples, affirm the correct ones and use this opportunity to
ensure that the correct concept has been understood.

Learning Activities
Activity 4.2
«  Organise the learners in groups to do Activity 4.2 in the Student's Book, page 48.

«  When the activity is done, ask the groups to present their findings to the class allowing
them some time to deliberate.

+  Ensure that all learners are actively involved in the activity and that their findings
are accurate and if not correct them.

Synthesis

+  Having done the activity under your supervision, guide them through a class
discussion.

+  Take the learners through the points necessary to develop the concept of the activity

effectively.

+  Take learners through Example 4.2 in the Student's Book, pages 48-49 in a class
discussion.

Assessment

«  Ask the learners to do Exercise 4.2 in the Student's Book, pages 49-50.

Answers to Activity 4.2
1. The two numbers x and y add up gives 90.
Therefore, x + y =90 is the relation connecting x, y and 90.

2. Since x <y, x is the smaller number.

=

Therefore a third of the smaller is %x ==

(€8]

Thus, y is the larger number.

Therefore, a seventh of the larger number = %

3. The required two equations are:

x+y=90 (i) and
Lo L6
A



The equations can be solved by substitution method.

Using equation (ii), %x = %y, (multiplying both sides by 3)
x =y il

Substituting equation (iii) in equation (i),

x+y:90becomesy+%y=90

STXY+T7 X %y =90 x 7 (multiplying both sides by 7 to eliminate the denominator 7)
3y + 7y = 630

10y = 630
630
y="9 =6

Now substituting 63 for y in equation (iii),
3
x=_y becomes

x=2x63
7
x =27
Solution set {(27,63)}
Therefore, the two numbers x and y are 27 and 63 respectively.

It is possible to verify our working.

Checkx +y=90 =27 +63 =90 True
andlx=ly:>1—><27=l><63 True
3 7 3 7
9=9
LHS =RHS

Note: the two equations can be solved graphically.

Forx +y =90

0 |9 | 50 | 40
y | 90| 0 | 40 | 50

1 1
For —x=—
3 7]/




Fig. 4.4 shows the graphs of the two equations. At the point of intersection, x = 27
and y = 63.
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Lesson 3: Graphical representation of linear inequalities

Lesson objective

By the end of the lesson, the learner should be able to describe a given region in relation
to a line such as x =k, and y = ¢ where c and k are constants. He/she should be able to
represent simple inequalities graphically.




Teaching Aids
A classroom board with square grid. (Draw the grids on chalkboard or manilla paper.)
Graph books/papers

Mathematical instruments

Introduction to the lesson

Introduce the lesson with a brief class discussion relating numbers using inequality
symbols. Using the Cartesian plane and any line on it, involve the learners in describing:

(i) The number of regions (areas) into which the line divides the plane.
(ii) The sets of points into which the line divides the plane.
This discussion should be based on the introduction given in the Student's Book page 50.
Learning Activities
Activity 4.3
Organise the learners in groups to do Activity 4.3 in the Student's Book page 50.

Ask learners to present their findings in a class discussion demonstrating their
findings on the board.

Synthesis
«  Summarise the learners’ observations emphasizing the conventional method of

representing regions graphically i.e. the significance of drawing a broken line, solid line,
shading the unwanted region, the meaning of the symbols >, >, <, < in inequalities etc.

+  Through a class discussion guide the learners through the highlights in the Student's
Book immediately after Activity 4.3.

Answers to Activity 4.3

1. Theline x = 3 divides the plane into three sets of points.
B: points on the line
A: points to the left of the line
C: points to the right of the line

2. (i) the points on the line are such that the x co-ordinate is always equal to 3, y
can take any value. These points satisfy the equation x=3.

(ii) For the points to the left of the line, the x value is always less than 3, y can take
any value. These points satisfy the inequation (inequality) x < 3.

(iii) For the points, to the right of the line the x co-ordinate is always greater than 3,
y can take any value. These points satisfy the inequation (inequality) x>3.

3. The line x=3 divides the plane into two areas; the area to the left and the area to the
right. These areas are also called regions.



Assessment

«  Askthelearners to do Questions 1 to 5 from Exercise 4.3 in the Student's Book, pages
53-54 to 5.

Lesson 4: Forming inequalities from given regions

Lesson objective

By the end of the lesson, the learner should be able to describe a given region in relation
to a line such as x = k, and y = ¢ where c and k are constants.

Teaching Aids
A classroom board with square grid.(you and raw grids on chalkboard or manilla
paper)

«  Graph books/ papers

+  Mathematical instruments

Introduction to the lesson

Introduce the lesson with a brief class discussion relating numbers using inequality
symbols. Using the Cartesian plane and any line on it, involve the learners in describing:
Finding the equation of a simple equation in terms of x and y.

(i) The number of regions (areas) into which the line divides the plane.

(i) The sets of points on either side of a given line with refrence to the equation of the
line.

This discussion should be based on the introduction given in the Student's Book page 51
Learning Activities
«  Organise the learners in groups to do Activity 4.4 in the Student's Book page 52.

«  Ask learners to present their findings in a class discussion demonstrating their
findings on the board.

Synthesis

+  Summarise the learners’ observations emphasising the conventional method of
representing regions graphically i.e. the significance of drawing a broken line,
solid line, shading the unwanted region, the meaning of the symbols >, >, <, < in
inequalities the meaning of a boundary line etc.

+  Through a class discussion guide the learners through the highlights in the Student's
Book immediately after Activity 4.4.
Answers to Activity 4.4

(i) Theline that defines the region passes through the point (4,0) and it is parallel to the
y-axis.



(i) The equation of the boundary line is x = 4.
(iii) The region that is to the right of the line x = 4 is the required region.
(iv) Any point to the right of the line has x-coordinates greater than 4.

. it satisfies the inequality x > 4. We use the symbol > because the line is
drawn broken, therefore it is part of the required region.

Assessment

+  Askthelearners to do question 6 from Exercise 4.3 in the Student's Book pages 53-54.

Lesson 5: Simultaneous linear inequalities with one unknown

Lesson objective

By the end of the lesson, the learner should be able to solve linear inequalities in one
unknown i.e should be able to identify and describe compound inequalities represented
on a Cartesian plane and also represent the same graphically.

Teaching Aids
e Square grid board / manilla papers(These lines can be drawn.)
e Graph books / papers

e  Mathematical instruments

Introduction

Introduce this lesson by asking the learners to recall the properties and concepts that were
learned in the previous lesson. This is best done in a class discussion.

Learning activities

Explain to the learners the meaning of simultaneous inequalities by demonstrating some
on the board. Help the learners understand the meaning of intersection of regions as
compared to the intesection of lines in solcing simultaneous equations.

Synthesis

Individually ask learners to create a pair of simple simultaneous inequalities and illustrate
them in their books. Ask for volunteers to demonstrate the same on the board. Ensure
that they all understand the concept and can apply it.

Assessment

Ask the learners to do Exercise 4.4 in Student's Book pages 54 — 55.



Lesson 6: Linear inequalities in two unknowns

Lesson objective

By the end of the lesson, the learner should be able to represent inequalities in two
unknowns graphically and be able to identify the required region.

Teaching Aids
Square grid board /manilla papers (you can draw grids yourself)
+  Graph books/papers.

. Mathematical instruments.

Introduction to the lesson

Introduce the lesson by asking learners to explain how they can create a region given
an inequality in two variables. Use their suggestions to refine this concept i.e. forming
equation of a line from a given inequality, drawing the line “broken’ or “solid” depending
on the given inequality etc. This is not a completely new concept since they have done
the same using one variable.

Learning Activities

Activity 4.5

«  Organise the learners in groups to do Activity 4.5 in the Student's Book 55.

+  Move round the class as learners work so that you could verify that they are doing
the right thing.

«  Ask the groups to represent their findings to the rest of the class. Ensure that this

presentation is demonstrated on the board for all to see and therefore be able to give
their contribution.

Synthesis

« In a class discussion, summarize their observations, as you verify findings and
conclusions.

«  Take learners through the discussion immediately after the activity.

Answers to Activity 4.5

1. The line divides the Cartesian plane into two regions.

2. We can use any point provided it is not on the line. Let us use point (0, 0). Using (0,
0) in equation y = %x +3.
LHS=0 and
RHS=> x0+3=3

Thus LHS is less than RHS
ie.0<3



This means for any point on the same side of the line as (0, 0) the value on the LHS
will be less than the value on the RHS. Thus this region is described by the inequality

y< %x + 3. Since the line is drawn solid, the region includes the line, written as

y< %x +3

Fig 4.5 shows the line whose equation is y = %x +3.
4
3

W
=

3. We can use any point on the opposite side of the origin i.e. (-4, 2).
Usingy = %x +3
LHS=y=2
RHS = > (-4)+3
=3x-2+3
=-6+3
=-3
Since LHS = 2 and RHS = -3 then LHS > RHS
Ly> %x +3

The two regions on either side of the line satisfy different inequalities.

Assessment
«  Ask the learners to do Exercise 4.5 in the Student's Book page 56.



Lesson 7: Graphical Solutions to simultaneous linear inequalities in two unknowns

Lesson objective

By the end of the lesson, the learner should be able to represent two or more inequalities
in the same graph, identify the common region and therefore state the solution.

Teaching Aids
+  Square grid board / manilla papers (draw grids yourself)
«  Graph books/papers

. Mathematical instruments

Introduction to the lesson

Introduce the lesson by asking learners to explain the meaning of solution of simultaneous
equations. Distinguish between simultaneous equations and simultaneous inequalities.
Use the learners responses to explain the concepts in this lesson.

Learning Activities

Activity 4.6
+ Individually ask the learners to do Activity 4.6 in the Student's Book on page 57.
Move round the class ensuring that they are doing the right thing.

«  Taking one line at a time, guide the learners through the process of identifying
the required region, all the time shading the unwanted region. Remind them
how to identify the required by substitution of x and y values in the appropriate
inequality '(x and y)' must be specific values defining the coordinates (x, y) of
a point not on the line.

- Now ask the learners to compare their graph with those of other members of
the class.

. Invite volunteers to demonstrate their work on the board.
Synthesis
«  Emphasise to the learners the following:

(i) The required region must be clean (no shading).

(ii) Where the inequality does not include the line, the line must be drawn broken
otherwise, the line is drawn solid.

«  If the learners need any clarification, do not tire to explain.

Take the learners through Example 4.3 in the Student's Book page 57.

Answers to Activity 4.6
1. The lines having equations: (i) x +y =3
(i) 3x +3y=12



2. Required graph is shown below.

Fig4.6
3. The required region is shown by shown by shading the unwanted region.

4. The region is denoted by letter R.

5. This unshaded region satisfies the inequalities x +y >3 and 3x +2y < 12.

Note:

The line 3x + 2y = 12 is drawn as a broken line to emphasize the fact that it is not part of
the required region.

Assessment

+  Askthelearners to do questions 1 to 5 and 6 to 11 in class and Exercise 4.6 as homework
respectively from pages 57 — 58.

Lesson 9: Linear inequalities from inequality graphs

Lesson objective

By the end of the lesson, the learner should be able to find simultaneous inequalities
given the solution set.



Introduction to the lesson

Introduce this lesson by first considering simple inequalities in one unknown, progressing
into inequalities in two variables. Remind them that a line divides a plane into 3 sets of
points i.e. points on the line, points on either side of the line. Similarly, line divides the
same plane into two regions i.e. regions I and II one on either side of the line.

Since to define a region must be with reference to a line, ensure that they can find the
equation of a line by whatever method.

Learning Activities

Activity 4.7

+  Organise class to work in groups to do Activity 4.7 in the Student's Book page 58.

+  Ensure that they are able to describe the three sets of points in Fig 4.24 page 58 in the
Student's Book and describe the two regions A and B with reference to the line L.

«  Ask the groups to present their findings and conclusions in a class discussion.
Synthesis

Using the learners observations, emphasise the following procedures
«  Procedure of finding equation of a line.

+  Procedure of testing for the appropriate inequality for each of the regions,
- Stating the solution set appropriately.
«  Now guide the learners through Example 4.4 in the Student's Book pages 59-60.

Answers to Activity 4.7
e Some suitable points on the line are;
(4,0), (3,2), (2/4), (1,6), (0,8)
*  We can use any two points to find the gradient of the line.

For example, using (4,0) and (3,2)

Gradient = ——
radien 4

3
2
Let the gradient be denoted by letter 1, a general point P on the line by (x,y) and a specific
point on the line say, (3,2).
Therefore gradient in terms of m, x, and y is
-2 _
x-3
Ly=2 _ )

o
y_—g x=3)=(2) (x-3) multiplying both sides by (x-3)
x —

m butm =-2.



y—-2=-2x+6
y+2x=28
The equation of the line 1 is
y+2x=8 or y=-2x+8.
e Using a point from region A, say (2,1) and substituting for x and y in the equation

y=-2x + 8, we obtain

LHS =1
RHS =2 (2) + 8
= 4+8=4
~. LHS <RHS

But the line is drawn solid.

LYy<-2x+8

Similarly the points in region B are such that y > -2x +8.
Assessment

«  Ask the learners to do Exercise 4.7 in the Student's Book pages 60 — 61.

Lesson 10: Unit Summary

Summary of the unit

e Askthelearners to take the whole class through the different concepts highlighted in
the unit summary given in the Student's Book. Take the learners through a question
and answer session to help them recall the learnt concepts correctly.

e Ask the learners to describe the solutions to problems they faced at the beginning of
the unit. Let them discuss and solve the unit focus activity stated at the beginning of
this unit. Ask them probing questions to gauge their understanding on this topic.

Unit assessment

Ask the learners to do the Unit 4 Test at the end of the unit in the Student's Book pages
62—63. Mark their work to assess their areas of weaknesses and strengths. From the result,
give extra remedial exercise to the weaker learners while giving the extended exercise to
the learners who are comfortable with the rest of the exercise.

Additional information to the teacher

Simultaneous equations are sometimes called systems of linear equations. To solve a

systems of equation means to find the value of x and y that satisfy both equations. Ensure

that the learners are familiar with this reference to the simultaneous equations.

e If the equations x + y = 8 and x —y = 12 are solved simultaneously, the solution set
isx=10,y=-2.



This solution set can be expressed as an ordered pair. Thus (x,y) = (10,-2) is another
way of expressing the solution of the system of equations x + y=8 and x —y =12

The skills of finding the coordinates of the point of intersection are useful throughout

this unit.

A system of two equations in two variables is equivalent to another system if both

systems have the same solution set. There are three types of systems of equations.

If the system has only one point of intersection, it means this system has only one
solution. Such a system is said to be consistent and independent. x — 2y = 0 and
2x +y = 5 is an example of this class of system of equations. You can also ask them
to solve the equations using any method of solving simultaneous equations.

If the system of equations do not intersect, then the equations have no solutions and

the lines are parallel. Such a linear system of equations is said to be inconsistent.
Consider the equations x —y = 4 and x —y = 2 and verify that the equations are truly
inconsistent i.e. no solution. You can ask the learners to represent the equations
graphically to verify. You can also ask them to solve the equation using any other
method of solving simultaneous equations.

If the lines representing a system of equations are coincident, then any solutions of
one satisfy the other. The equations are said to have an infinite solutions set. Such a
set of equation is said to be consistent and dependent. Verify by any means that the
equation 2x — 6y =-12 and x -3y = 6 are consistent and dependent.

Unlike in a system of equation a system of linear inequalities defines a region and
not a point.

In a system of inequalities to find the solution set means to find all the points (x,y) that
satisfy all the given inequalities. A region may be defined by one or more boundary
lines. To define a region, you must know the equation(s) of the boundaries lines
before you can mark out the region. Ensure that the leaners are also able to find
the equation of a line. The procedures to identify the region are simple;

e From the given inequalities, state the equation of the boundary line (s).

e Mark the boundaries using a solid or broken line according to the inequality
sign used.

e Shade out the unwanted regions to show the required regions. Ensure that the
learners remembered how to test for the require region. Remember also, shading
the unwanted region is just a convention so that the required region is left clean.

e Ensure that learner can now solve systems of equations using all the algebraic
methods learned earlier. They should also be able to solve linear inequalities
graphically and analyse the regions to deduce required findings.



Remedial Activities

1. Find the co-ordinaties of the point of intersection of each of the following pairs.
(@) y—-2x=2 (b) 3x+y=8 () Bx-y=-7
x+y=4 x-y=7 x-2y=1
How can you check your answers to this question?

2. Use graphical method to solve the following systems of equations.

(@) x+y=2 (b) x=3 (c) x=+3 (d) x+y=2
2x-y=7 2x-y=7 x+y=2 y=-1
3. Solve the equations.
(@) x-y=1 (b) 3x+y=7 () x-3y=3
x+2y=>5 x-y=1 2x -3y =6

4. The length of a rectangle is 2cm more than its breadth. The perimeter of the rectangle is
8 cm. If the length of the rectangle is x cm and its width is y cm, form two simultaneous
equations relating to x and y. Use graphical method to find the dimensions of the
rectangle.

5. Two books have a total of 500 pages and one book has 350 more than the other. Choose
two suitable variables and use them to form a pair of equations and solve them to
find the number of pages in each books.

6. On separate diagrams represent the inequalities.

(@) y<d4andy>-2 (b) x>3 (c) x<4

Extended Exercise
1. Show the region described by the inequalities x + y > 1 and y > 2x - 4.
2. Describe the region bounded by lines.

x=0, y=0 and2x-3y=6

Show the region by shading the unwanted region.

3. Draw the region defined by each of the systems of inequalities.

(@ 2x-y=3,x+y<3 (b) y-x<4, y-3x=20, x+y>1
4. Describe the closed region bounded by the lines whose equations are.

x-y=-2

x+2y=4

y=-3



5. (a) Use graphical method to solve the simultaneous equations in the questions below.

(b) Classify each system of equations.
(@)3x+2y=6
xX-2y=2
(b)2x -3y =6
2x -3y =15
(c)3x-2y=5
6x -4y =10
(d)2x-y=-3
x+y=0

Answers

Exercise 4.1 (Student's Book page 47)

1. x=2,y= 2. x=3,y=-1 3. x=-2,y=2
4. x= j, y= 19 5. x=-2,y=-3 6. x= L ,y=-2
3 6 2
7. x= _—1,y=2 8. x= £,y=£5 9 x=2,y=-1

4 29 29
10, x=14 -4 1. x=1, y=3 2. x=11, y=2
3 3

13. (i) (i) (iii), the corresponding answers should be identical to the above.

Exercise 4.2 (Student's Book pages 49-50)

1. (a) (60x + 100y) km (b) (5x + 10y)km
2. (a) 5x+6y=_80450 (b) 8x—9y=10,000
3. (@ x+y=48 (b) x-y=5

(c) w+1=96 (d) x+y=36years
4, x+y=84 ; The two numbers are 38 and 46.

3x -2y =62
5. 5x+ 10y =580

X+y=76

40: 10 dollar bills
36: 5 dollar bills



6. X +1y=4800 ];
10y — 9x = 4300

7. 40x+10y= 185]; 15Km
x+y=>575
8. 80 FRW

9. The numbers are 20 and 36

10. 4483 chemists and 651 engineers
11. 125 sacks of been seed.

Exercise 4.3 (Student's Book Pages 53 — 54)
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5, dx-x2<x(1-x)+18=3x<18=x<6

X
20 2 8\
X=6
6. (@ y=<1 (b) x<-1 () y<O0 (d) x<-1
(e) y>0.6 f) «x<3
Exercise 4.4 Student's Book Page 54 — 55)
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Exercise 4.5 (Student's Book page 56)

Ris required regionx + y <4, y—x <4, 2x +3y = 6.
1. (a)
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Exercise 4.6 (Student's Book pages 57-58)
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13.

Required point.
(0,6) (1,6) (2,6) (1,5) (2,5) (3.5)
(2,4)(3,4) (4,4)3,3) (4,3) (5,3)
4,2)(5,2)(6,2)(5,1) (6,1) (5,0)
(6,0) (6-1)

Exercise 4.7 ( Student’'s Book pages 60 — 61)

1. y=0,3y+ x<24, y+x>8
2. y<—4x+40,y>§x,y<4x
3. (a)sz,y>%x+2,y+2x<8

(b) x=0, 5y =—13x+ 26,

—2X —4 -5
— +4y<—x+8y<— x+5
y="5 ysgrTe Y=g X

(c) x<4.8,y<5,y>—5§x+8,y<_4—54x+2

‘it 4 Test (Student's Book Pages 62 — 63)|

1. (@x=4y=4 (b) x=51y=2 (c) x=25y=-05
2. (@x+y=1 (c) 3x=5-2y
x—y=5 x+y=1
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Equation; x+y=34
2x + 3y =86

Ages: 16 and 18 years
James' present age is 16 years
David's Present age is 18 years

Equations: 5x + 3y = 1205 ..........

3x + 5y = 1107 ........... i

x=169, y=120

Therefore,

1 box of sweet, costs 169FRW
1 bag of candles cost 120 FRW




7. (@)0<sy<?2
b)y=x-1
@ fyz—-x+2}n{y<x-2}
(d){yz—Zx+4}mWs—%x+4}m@2x—3}
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(b) (4,3)(0,5)(0,8)
Remedial Activities - Answers
L@@2) @32 O3
3.(a) x=-3,y=-4
b)x=2,y=1
(c)x=3,y=0

Ky —



4. Equtions (i) IZJr (x + 2z|
(ii) 4x + 4= 8
Dimension: length = 3cm
Breathe = 1cm
5. One Book has 75 pages
second book has 425pages
Equations: (i) x + y =500 ........ (i)
x=y+3500r x-y=2350

e 131



UNIT
5 QUADRATIC EQUATIONS

(Student's Book pages 64—84)

Key Unit competence

By the end of this unit, learners should be able to define a quadratic equation, factorise
quadratic equations, solve quadratic equations by factorisation, completing squares,
graphical and formula methods, and apply quadratic equations in real life problems.

Learning objectives:

Knowledge and understanding

¢ Define quadratic equation

* Apply quadratic equations in problems.

Skills

* Solve quadratic equation by formula, graphical, completing squares and model
problems involving quadratic equations.

Attitudes and values

*  Appreciate how to solve quadratic equations and solve mathematical word problems
involving them.

e Develop clear logic and coherent thinking while solving quadratic equations.
e Show patience, mutual respect tolerance, team spirit and curiosity in group practices

while solving and discussing mathematical situations involving quadratic equations.

Cross-cutting issues to be addressed in this unit.

e  Financial Education: This unit will involve learners working with some financial
related problems. Kindly guide the learners how they can manage their finances.

¢ Inclusive education: A teacher should provide for learning of all learners including
those with special needs. A teacher should use sign language for those with hearing
difficulty and those who are dumb.

¢ Environment and sustainability: Since the unit will involve the learners working with
graph papers, sensitize the learners on the importance of disposing such materials
once safely once they are no longer needed to avoid polluting the environment.

Generic competences to be addressed in this unit

o  Critical thinking: This competence will be achieved when the teacher involve learners
in activities that involve opening up forming quadratic equations, and critically
analyzing their solutions

— &Y —



¢ Problemsolving: This competence will be achieved when the teacher involve learners
in activities and exercises on determining the solutions to the quadratic equations
with different methods.

¢ Communication skills and listening: This competence will be achieved when
learners will be allowed to express themselves while presenting the discussion results
to the whole class.

e Leadership skills: This competence will be achieved because during group
discussions, each group will be having a leader and a secretary.

Vocabulary/keywords

In the course of learning the concepts in this unit, the learners will discover the meaning
of the following new words:

e Horners rule e  Perfect square
e Factorise e  Quadratic formula

Guide the learners to understand the meanings of these words and construct and speak
out mathematical statements involving them in order to master their meaning and usage.

Guidance on the problem statement

In order to focus the learner’s attention into the general direction of the unit, the teacher
should organize learner to do the following introductory activity in groups.

Guidelines to focus activity

e Inorderto give the learners a challenge that will motivate them to actively participate
in the lessons for this unit in order to acquire the skills and knowledge envisaged in
this unit, facilitate them to do the Unit focus Activity outlined in the Student's Book
page 64.

e  Theactivity entails solving a real life problem on a group of people fund raising to start
a self-help group. The question involves forming a quadratic equation, simplifying
and solving it to get the required number of people.

o Letthelearners do the activity in groups of three through a discussion and organise
their working in the best way possible

e Ask them to present their findings to the rest of the class through a class discussion,
as you and the rest of the groups evaluate how well they have worked out each step
of the problem.

e Itis most likely that only a few or no group will get the answer correctly. Appreciate
all the pupils for the attempt then help them to understand why it very important to
be active in all the lessons for this unit, in order to learn how to and form and solve
problems quadratic equations using a verity of methods



Use the setting of the activity to sensitize the learners on the importance of saving
and borrowing money for investment. This will enhance their financial literacy.

Answers to unit focus activity (Student's Book page 64)

(a)

(b)

Let the number of people be x.

Initial contribution: 800xﬂ

800 000
When 4 people pull out: =7

To get extra 10,000 extra contribution
To get extra 10,000 extra contribution

800 000 800 000

-4~ x =10 000
800 000 x — (x —4) (800 000) _ 10000
(x-4)x -1

800 000x — 800 000x + 3,200 000 = 10 000 (x* — 4x)
3200 000 = 10 000x> — 40000x
Dividing by 10000 through

320 = x> —4x

x*—4x-320=0

This can be solved by factor method.
x?=20x +16x —320 =0

x (x=20) + 16(x —20) =0

(x+16) (x=20)=0

Either: x-20=0=x=20
orx+16=0=x=-16.

Since x represents the number of people it can not be a negative value. So, original

number of people were 20.

Amount of money contributed after withdrawal is 85)8 9910 = 80(; g 00 _ 50000 FRW

Attention to special needs

You should provide for learning of all learners including those with special needs.

The calculations in this unit may not be challenging to the specially gifted learners
hence they finish the doing the task so fast then get bored and start distracting others.
Prepare additional more challenging questions for these learners.

For the slow learners, organise remedial lessons where he / she guides them through
the activities once again and more slowly to help them understand the concepts.



List of lessons

Lesson

No. Lesson Title No. of periods
1. Definitions and examples of quadratic equations 1
2. Factorising Quadratic equations 2
3. Solving Quadratic Equations by factorization method 3
4 Solving Quadratic equations by graphical method 3
5 Perfect Squares 1
6. Completing squares and solving quadratic equations 3
7. Solving quadratic equations by formula method 2
8. Solving quadratic equations by synthetic division method 2
9. Problems involving quadratic equations 2
10. Equations reducible to quadratic equations 2
11. Unit assessment 3

Lesson development

Lesson 1: Definition and examples of quadratic equations

Lesson objective

By the end of the lesson, the learner should be able to understand and define quadratic
equations.

Teaching Aids
e Books e Pens and Pencils

e Chalks and Classroom chalkboard e Calculators and other geometric instruments
Learning Activities

Activity 5.1

¢ Organise the learners in pairs. One learner must work as a secretary.

o Let the learners do Activity 5.1 in the Student's Book page 64.

e Allow the learners to present their findings on the chalkboard through the group
secretaries.

e Guide the learners where they go wrong after the presentations.

e Go ahead to briefly describe what a quadratic equation is to the whole class.

Answers for Activity 5.1
1. (i) 15x +18 (ii) -7x+10 (i) A®-2x2-5x+6



2. (@)1 (i1) 2 (iii) 3
3. Expression (ii) x? — 7x + 10 is quadratic
Assessment of the lesson

e  Allow the learners to work on Exercise 5.1 in the Student's Book pages 64—65 and
present their answers for marking.

e  Correct those who are wrong by giving them more guidance.

Lesson 2: Factorising quadratic expressions

Lesson Objective

By the end of the lesson, the learner should be able to understand how quadratic
equations can be solved.

Teaching Aids

e  Books,

e Chalks and classroom chalkboard
¢ Pens and pencils

e Calculators and other geometric instruments
Learning Activities
Activity 5.2

e  Organise the learners in groups of three and instruct them to do Activity 5.2 in the
Student's Book page 65.

e Make sure one learner is selected as the secretary to record down the findings.

e Let the groups present their findings through their secretaries.

e  Observe the presentation and correct the learners where they are wrong,.

Answers to Activity 5.2

1. To factorise means to remove the common factors and move them together in the
same expression.

(@) x(x+1) (b) 2x(2x+1) () (x=2)x+2)
To factorise we move factors that are common together.
Sox?+2x +3x+6=(x*+2x)+ 3x+6)
=x(x +2)+3(x +2)
=(x+2)(x+3)
4, x*-x-12=x—4x+3x-12
=x(x—4)+3(x-4)
=(x—4)(x+3)

— &y —



Synthesis

e By observing the errors made by learners during presentation of Activity 5.2, explain
to the learners the steps that are taken to factorise a quadratic expression.

¢ Guide the learners to explain more about factorization by doing Examples 5.1, 5.2
and 5.3 in the Student's Book pages 66—67.
Assessment of the lesson

¢  Having passed through Examples 5.1, 5.2 and 5.3, allow the learners to do observations
in Example 5.4 on page 67.

e Let the learners do Exercise 5.2 in the Student's Book page 67. Correct them and
assess whether learning objectives have been achieved.

Lesson 3: Solving quadratic equations by factorisation method

Lesson objective

By the end of the lesson, the learner should be able to acquire the knowledge of solving
quadratic equations by factorisation method.

Teaching Aids
e Books e Chalks and classroom chalkboard
¢ DPens and pencils e Calculators and other geometric instruments

Learning Activities

Activity 5.3

¢ Organise the learners in groups of three and ask them to do Activity 5.3 from Student's
Book page 68.

e  Make sure one learner acts as the secretary to record the findings.

e Let the learners present their findings in groups through their secretaries.

e  Observe their presentations and correct the errors made.

Synthesis

¢  Explain to the learners how quadratic equations can be solved by factorization method
by looking at the factors after factorization using Examples 5.5 to 5.10 in the Student's
Book pages 68-69.

e Ensure that learners understand how these examples are calculated.

Answers to Activity 5.3

1. x-2=0andx+3=0
x=2orx=-3
We get

2. (x+4)(x+6)=0
Wehavex+4=00rx+6=0
hencex=—4orx=-6



3. 4x*-2x=0gives2x (2x-1)=0
then2x=00r2x-1=0

hencex=00rx:%—

Assessment of the lesson

e Letthelearners do Exercise 5.3 in the Student's Book page 69 and correct them where
they are wrong. This exercise will help you to know whether learning objectives have
been achieved.

e  Make sure all learners understand how this exercise is solved.

Lesson 4: Solving quadratic equations by graphical method

Lesson objectives

By the end of the lesson, the learner should be able to understand how to solve quadratic
equations by graphical method.

Teaching Aids
e (Calculators ° Exercise books ° Geometrical instruments
e Chalks e Graph papers/graph books

Learning Activities

Activity 5.4

e  Organise learners in pairs to work on Activity 5.4 in the Student's Book pages 69-70

e Make sure one learner acts as the secretary.

o Let the learners present their findings on the chalkboard through the secretaries

e  Make clear observations and correct each group where they are wrong at the end of
the presentation.

Synthesis

e  Explain to the learners how tables of results are filled.

e  Guide them through Examples 5.11, 5.12, 5.13, and 5.14 in the Student's Book pages
70-72 for students to understand how concepts are being applied.

Answers to Activity 5.4
1. (a)

x =3 (-2 ]-1 10 1 2
y 6 4 4 6 10 |16

2. (=3,7),(=2)0), (-1,-3), (0-2), (1,3), (2,12)
(-3,6), (-2,4), (-1,4), (0,6), (1,10), (2,16)

— & —
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Assessment of the lesson

o  Test the learners with Exercise 5.4 on pages 73 -74.

e Make sure you correct learners where are wrong and encourage individual
participations in doing the exercise.

o Let the learners do the rest of the questions in the exercise as the homework.

Lesson 5: Perfect squares

Lesson Objectives

By the end of the lesson, the learner should be able to understand the meaning of a
perfect square and how to make a certain equation a perfect square.

Teaching Aids

e Calculators
e Exercise books, pens and pencils or any other writing materials.
e  Chalks and class chalkboard.

Learning Activities
Activity 5.5

e  Organise learners in pairs to work on Activity 5.5 in the Student's Book page 74.

e Make sure one learner acts as the secretary.

e Let the learners present their findings on the chalkboard through the secretaries

e  Make clear observations and correct each group where they are wrong at the end of
the presentation.

Synthesis

e  Explain how completing squares is done by using the general form of a quadratic
equation.

e Guide the learners through Examples 5.15, 5.16 and 5.17 in the Student's Book
pages 74 -75 for students to understand how concepts are being applied in perfect
squares.

Answers to Activity 5.5

(a) Equation x* + 8x + 16 is a perfect square because x* + 8x + 16 = (x + 4)?
(b) x*+10x + 12 is not a perfect square.

(c) 9x*+ 6x + 11is a perfect square because 9x* + 6x + 1 = (3x + 1)?

(d) 36x?—8x + 4 is not a perfect square.

Assessment of the lesson

e Having passed through the activity and examples, allow the learners with first four
questions Exercise 5.5 in the Student's Book page 75.

e Make sure you correct learners where are wrong and encourage individual
participations in doing the exercise.

o Let the learners do the rest of the questions in the exercise as the homework.



Lesson 6: Completing squares and solving quadratic equations

Lesson objective

By the end of the lesson, the learner should be able to understand the how perfect squares
are used in completing squares to solve quadratic equations.

Teaching Aids

e Calculators

e  Exercise books, pens and pencils or any other writing material

e  Geometrical instruments

e  Chalks and classroom chalkboard

Learning Activities

Activity 5.6

¢ Organise learners in pairs to work on Activity 5.6 in the Student's Book page 75.

e Make sure one learner acts as the secretary.

e Let the learners present their findings on the chalkboard through the secretaries

e Make clear observations and correct each group where they are wrong at the end of
the presentation.

Synthesis

e Pass through the learners” presentations by explaining to them what a completing
squares is and how it can be achieved.

o Ask the learners to discuss Examples 5.18 to 5.21 in Student's Book pages 75-76 for
the learners to digest the concepts.

e Asklearners to discuss Example 5.22 in the Student's Book page 77 while elaborating
on the solution using completing square method when the coefficient of x? is not
equal to one.

Answers to Activity 5.6
1. (a) Add4, then x2+ 4x+ 4= (x+2)
(b) add 6x, then x*+ 6x+ 9= (x+3)
(c) add 20x, then 4 x2+ 20x+25= (2x+5)
2. (a) 3+J50r-3-J5 (b) The equation has no real roots.

Assessment of the lesson

e Test the learners with questions of Exercise 5.6 from the Student's Book on page 77

e  Make sure you correct learners where they are wrong and encourage individual
participations in doing the exercise.

o Let the learners do the rest of the questions in the exercise as the homework.

e Ask the learners to attempt questions from Exercise 5.7 Student's Book pages 77-78.



Lesson 7: Solving quadratic equations by using formula method

Lesson objective

By the end of the lesson, the learner should be able to understand how to solve quadratic
equations by formula method.

Teaching Aids
e Chalk e Exercise books
e Calculators e Geometrical instruments

Learning Activities
Activity 5.7

e Organise the learners in groups of three to do Activity 5.7 in the Student's Book page
78.

e Letone of thelearners to act as the class secretary to record the findings of the group.
e Let the class present their findings through the secretary and note the errors made.

Synthesis

e By borrowing knowledge from completing squares method, derive the quadratic
formula for the learners to understand what they have to use in the lesson.

e  Make sure the learners understand how the formula is derived and how it can be
useful to them.

e Discuss with the learners Examples 5.23 and 5.24 in the Student's Book on page 79.

e Make emphasis on the signs of the coefficients for the quadratic equation since these
signs can decide the answer one is supposed to get.

Answers to Activity 5.7

1. Make sure the coefficient of x? is one. This is done by dividing p throughout the given
equation, px*+gx +r=0

PR LT 0 ) xedyo
5 7 +P_p .......... (1) x+px D e (iii)
2+ x+1=0 ... () w+d x+(%)2—(%)2— % (iv)
Let L.H.S in (iv) be perfect square:
gV _ = (4]
(x+2?) =7 +(2?) (v)
q 2 :Ji q 2 A
J(X+Tp) ary (vi)



_ 2
xzfg-i 4%2—% (viii)

Simplifying the expression under the square root using LCM and taking square root
of denominator we get

x=-1+ |[£=4p :—2iiJ‘72_47” (ix)
p 4p? P 2p
_qE| @2—4pr
x= 2

2. By substituting the values of p, q and 1, we get the values of x as 1 and 1.5.

3. The results obtained by factorization must be similar to the results obtained by
completing squares.

2x>-5x+3=0

(x-1)(2x-3)=0

x=1lorx=1.5
Assessment of the lesson

e Let the learners do questions of Exercise 5.8 in the Student's Book page 79.

e Make sure they do the exercise in your presence so that you can correct their mistakes.

Lesson 8: Solving quadratic equations by synthetic division method

Lesson objective

By the end of the lesson, the learner should be able to know how to use synthetic division
to solve quadratic equations.

Teaching aids

e Chalk

e  Exercise books, pens, pencils and other writing materials.

e Calculators

e  Geometrical instruments

e Internet connection

Learning Activities

Activity 5.8

e  Organise the learners in pairs and provide them with internet connection.
e Let the learners do research on Activity 5.8 in the Student's Book on page 80.
e Let the learners present their findings through secretaries.

e Observe the presentations and be able to correct the errors made by the learners.



Synthesis

e Explain to the learners the steps of synthetic division.

e Use Examples 5.25 and 5.26 in the Student's Book pages 80 - 81 to explain how the
steps are performed to reach the final result of the equation.

Answers to Activity 5.8

Refer to the Student's Book step 5 of Activity 5.8.

Assessment of the lesson

o Let the learners individually do Exercise 5.9 in the Student's Book page 81.

e Make sure you pass around the class marking and checking the errors made by the
learners.

o Correct them where they are wrong and make sure each and every learner is satisfied
with the methods.

Lesson 9: Problems involving quadratic equations

Lesson objective

By the end of the lesson, the learner should be able to formulate (model) problems
involving quadratic equations and provide necessary solutions.

Teaching aids
e Chalk e  Geometrical instruments
e Calculators e Exercise books

Learning Activities
Activity 5.9

e Organise the learners in groups of three to do Activity 5.9 in the Student's Book
page 81.

e Make sure one learner is the secretary to record down the findings.

o Let the learners observe the problem and record down their findings to the class
through the class secretaries.

e  Observe how learners are presenting their findings with the real-life problem
modelled out of the activity.

Synthesis

e Explain well to the learners the steps they can take to modal a quadratic equation
out of real life problems.

e  UseExamples5.27 and 5.28 in the Student's Book pages 81-82 to explain how quadratic
equations find their way in real life problems.

e Remember to tell learners that some problems involve real-life issues and they can
never give negative quantities as seen in Examples 5.27 and 5.28.



Answers to Activity 5.9

There are two speeds to think about: the speed the boat makes in the water, and the speed
relative to the land:

Let x = the boat’s speed in the water (km/h)

Let y = the speed relative to the land (km/h)

Because the river flows downstream at

(a) When going upstream, v = x — 2 (its speed is reduced by)

(b) When going downstream, v = x + 2 (its speed is increased by)

(c) We can turn those speeds into times using:

Distance
Speed

And we know the total time is 3 hours:

Time =

Total time = time upstream + time downstream = 3 hours

Put all that together:
. 15 15
Total time = w2 T G-2 " 3 hours

(d) Now we use our algebra skills to solve for "x".
First, get rid of the fractions by multiplying through by (x —2) (x +2)
3 —2)(x +2)=15(x + 2) + 15(x - 2)
Expand everything:
3(x2—4) =15x + 30 + 15x - 30
Bring everything to the left and simplify:
(e) The name of the expression obtained is Quadratic expression.
(f) To get the ships speed and upstream journey, we need to get the value of x.
Solving, 3x* — 30x — 12 =0 we get x =-0.39 and x = 10.39

x =-0.39 makes no sense for this real world question because there are no negative
speed but x = 10.39 is just perfect!

Boat’s Speed = 10.39 km /h (to 2 decimal places)
And so the upstream journey = (10?1)+2) =1.79 hours = 1 hour 47 minutes

15 =1.21 hours = 1 hour 13 minutes

And the downstream journey = (1039 +2)

Assessment of the lesson

e Let the learners do questions of Exercise 5.10 in the Student's Book pages 82-83 on
individual basis.



e Make sure you pass around the class checking the errors made by individuals and
giving them necessary guidance where necessary.

Summary of the unit

e Asking different learners to take the different concepts highlighted in the unit
summary given in the Student’s Book pages 83-84.

e  Ask the class probing questions to help them recall the concepts correctly.

End of unit assessment
e Ateacher should ask learners to do unit 5 test in the Student's Book page 84 to assess
their understanding of the whole unit.

e Ateacher should take time to correct the unit test to find out whether the concepts
of the whole unit were properly digested.

Additional information to the teacher
e Ateacher should know the concepts concerning different types of equations to assist
him /her in making learners understand this unit.

e A teacher should as well teach the learners well how to use their geometrical
instruments especially the calculators in this unit.

Remedial activities

For the slow learners, a teacher should organize remedial lessons where he/she guides
them through the activities once again and more slowly to help them understand the
concepts.

Remedial Exercise
1. The length of a rectangle exceeds the width by 7 cm. If the area is 60 cm?, find the
length of the rectangle.

2. Solve the quadratic equation 200x2 + 1000x — 10 000 = 0 with the aid of factorization
method.

3. Solve the following by synthetic division method.

(@) x2+10x =24 (b) ”-36=0
(c) x*=4x-3 (d) 4x2-9=0

4. Solve the following by completing squares method.
x>-2x-8=0 (b) x2-5x+2=0

Extended activities

The calculations in this unit may not be challenging to the specially gifted learners hence
they finish the doing the task so fast then get bored and start distracting others. Ask
learners to do the following questions.



Extended Exercises

1.

The area of the rectangle exceeds the area of the square by 28 m.

Find x.
(x=3)m

(x—6)m (x=7)m

(x=7)m
The sum of two numbers is 27 and their product is 50. Find the numbers.

The length of a rectangle is 5 cm more than its width and the area is 50 cm?. Find the
length, width and the perimeter.

The three sides of a right-angled triangle are x, x + 1 and 5 cm. Find the value of x
and the area, if the longest side is 5.

The product of two numbers is 24 and the mean is 5. Find the numbers.

A ball is thrown upwards from a rooftop, 80 m above the ground. It will reach a
maximum vertical height and then fall back to the ground. The height of the ball
from the ground at time t is h, which is given by, h = -16t> + 64t + 80.

(a) What is the height reached by the ball after 1 second?
(b) What is the maximum height reached by the ball?
(c) How long will it take before hitting the ground?

Solutions to unit exercises, unit test, remedial exercises and extended exercises

Exercise 5.1 (Student's Book pages 64—65)

1. (a) x*+4x + 3: quadratic (b) x3-3x*-6x+ 8: Not quadratic
(c) x*—5x*-17x + 21: Not quadratic (d) x®-7x*+12x: Not quadratic
(e) a®—3a*+ 8a—24: Not quadratic (f) p*>-3p-10: quadratic

2 @O

3. (a) False (b) True (c) True (d) True (e) True
(f) True (g) True (h) True

4. (a) x>+5x-50=0 (b) Quadratic expression

5. (a) x®+21x+ 108 (b) Quadratic expression

Exercise 5.2 (Student's Book page 67)

1. (@ (k+4)(x+2) (b) (x-5)(x-3) () (x+7)(x-5)
(d) (x-3)(x+3) ) (x-7)(x+7) ) +4)(x-3)

2. (a) Yes (b) Yes (c) No (d) No

3. (a) x¥*+5x-5=0



(b) Quadratic expression

(c) x+10)(x-5)=0

4. (a) w?*-35w-300=0 (b) (w-15)(w-20)=0
Exercise 5.3 (Student's Book page 69)

1. (@) —4or-2 (b) 5o0r3 (c) 50or-7 (d) x=30r-3
2. (a) -Z7or-=2 (b) 12o0r-1 () -3 (d) Z7or-6
(e) 1 (f) Oor-8

3. (@) True,-12and?2 (b) True,3and1 (c) true, 2 and % (d) False
Exercise 5.4 (Student's Book pages 73 — 74)

1. (a)

Table of values

X -1 |0 1 2 3 4
y=x*—4x+4 9 4 1 0 1 4 9

Co-ordinates
(-1,9), (0,4), (1,1), (2,0), (3,1,), (4,4) and (5,9)

y-axis
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@) x=2
(b) x =03 0or x=3.8
(c) x=420r-02
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The roots are x = 1 and x = 5 because those are the values where the graph meets the

Xx-axis.
3.

y=22%—Tr—9

(a)
(b)
(c)

\ y=—dr+2

No real solution

24 0or-0.8

1.6 or-1.3



y-axis

i
=4 X
t
\
\

N\ 1 /

N\ /
1

= ——x2 —3
N .
N > S| x-axis
N
\ \ . / F
y-axis
N
———d~
. A x-axis
i T 9 I
v -
N x?

x=-2orl1.




~—_

~

~L_

2 —T7x—2

~—

R

X-axis

[

(s

N i N /
(a) 3.80r-0.3 (b) x=34,0rx=0.6
X -2 |-1 {0 |05 |1 |2 |3
3x -6 |-3 (0 |15 |3 |6 |9
6 6 [6 |6 |6 6 |6 |6
2x> |-8 |2 [0 [-05 (-2 -8 |[-18
y 8|11 |6 |7 7 |14 |3

(c) No real values



7

(@) 2.630r-1.1 (b) 2or-05 (c) -lorlé6

8.
X -2 -1.5 |-1 -0.5 0.5 1 15 2 2.5 3
x2 4 225 |1 0.25 025 |1 225 |4 6.25 |9
—X 2 15 1 0.5 0 -05 |-1 -15 |2 25 |3
-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
y 4 1.75 |0 -1.25| -2 2252 -1.25|0 1.75 |4
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10.

y=x>-3x |4 0 -2

24

.14

.

y=—x+ 1

.34

(a) from O to 3.
(b) -0.4 or 2.4 and 3.3 or -0.3.
11.  For missing values of y.

-5,-10,-7, 0,10 and 39

Solution for 6x>* 21x +21is 3.4 or 0.1
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Exercise 5.5 (Student's Book page 75)
1. (@) x*+10x+25 (b) x2-12x+36 (c) 9-6x+x2 (d) y*+8y+16
(e) 4x2+36x+81 (f) 4y>-28y +49 (g) 16x*—8xy+y? (h) 25y?—40yz + 1622
(i) x2+2+ %
2. (a) Yes,(x+3)*> (b) No () Yes, (x=4)* (d)Yes, (x-1?* (e) No
(f) No (g) No (h) Yes, (t+1)*> (i) No () Yes, (5p —7g)
Exercise 5.6 (Student's Book page 77)
L @) 25(+57 () 16@-47  © 99%(p+3q? (@ 2 [d+3]

© 360 a-6oF, () £ ,[q-F) @1 [ng) 0 = m-2f
2. (a) 7or-3 (b) -5o0r2 (©) —%Jia_ or :?%15_3

(d)2+/8 or-2-18" (e) —3+!ﬁ0r-3_21ﬁ ® 5

(g) 7+a7 or7-147 (h) 15+J_10r15—22171

Exercise 5.7 (Student's Book pages 77-78)
1. (@) 4or-2 (b) 0.44 or 4.56 (c) 2o0r+4 (d) 041o0r-241



(e) 50r0 (fy -2.820r-0.18
2. a) x2-8+16=7+16

16 16
c) xz—%x+% :_1+%2
d) x+4x+4=0+4
e) xz—%x+%:2+?46
f) x2+%x+11—6=0+%
3. (a)x=3or-150 (b) x=1.71,x=0.29  c¢) No real value
d) x=187,0rx=0.13 e) 1.50r05 f)x =2.32,x=-0.32

g) x=276,0orx=024 h)a=4.16,a=-0.16 i) x =-0.07, x=-2.93

j)  z=-056,z=-4.44

Exercise 5.8 (Student's Book page 79)

1. (a) _71 or-5 (b) -0.67o0r-3 (c) _3—2 or _2—1 (d) 0330r3
() 1or0.40 (f) 1.500r0.33 (g) -0.63 or-2.37
(h) -0.27 or -3.73

2. (a) (i) (b) (v) (© @

3. (a) true (b) false (c) False (d) true (e) TFalse
Exercise 5.9 (Student's Book page 81)

1. 4or3 2. 2or -7 3. 3 4. 1 5. —-12or 2
6. —6or6 7. 120r -1 8. 7or-6 9. 0Oor-8 10. 3or 1
11. -150r 1.5

Exercise 5.10 (Student's Book pages 82—-83)
1. 1land8or-8and-11 2. 1land13or-11and-13 3. 12cm 4. 6cm



11m 6. 24cm by 10cm 7.  8km north, 15km east
8. 287 Eggs 9. 4 10. 5and?2

Unit 5 Test (Student’'s Book page 84)

1. 40hours, x402,10 2. 60km/h 3. 156.524km
X —
4. 2cm 5. % 6. 9cm
7. 14.2cm
8.
y-axis
\ Q
\ /
/
\ bR /
= V4
MEEN /
) RERY
i = X-axis
- - 1

(a) The value of x is 2.

(b) Plotting the line y = 3 on the same axes with the graph above will meet the graph
at 3.7 and 0.3 and these are the values of x.

(c) 42 0r-0.2
9. (@) —4or3 (b) —7and -2



Answers for Remedial Activities

1. Length of the rectangle is 12cm and width is 5cm.
2. x=borx=-10
3. (@)x=2o0rx=-12 (b) V=-6 0orV=6
(c)x=3orx=1 (d) x=‘2—30rx:%
(@)x=4orx=-2
5. 5+ 017 or 95— fi7
2 2
Extended Activites
1. x=39
5
2. Two numbers are 2, 25 or 25, 2
3. Width 5cm, length 10cm, perimeter 30cm.
4. x=3cm

80, sides are; 3cm, 4 cm, 5cm
Area = %bhz %><3><4=6cm2
Numbers are 4 and 6 or 6 and 4
(a) After 1 second, h =128 m

(b) Maximum height is 144m

(c) 5 seconds.



UNIT
6 LINEAR AND QUADRATIC FUNCTIONS

(Student's Book pages 85-105)

Key unit competence

By the end of this unit, learners should be able to solve problems involving linear or
quadratic functions and interpret the graphs of quadratic functions.

Knowledge and understanding

e Learners should be able to define a Cartesian equation of a straight aline. Linear
equations.

e  Define quadratic function.

e List the characteristics of linear or quadratic function.

e  Differentiate linear from quadratic functions.

Skills

° Determine Cartesian equations of straight lines, coordinates of vertices, and the
equation of axis of symmetry.

e Determine the intercepts of a quadratic function.

e  Sketch and draw graphs from a given function.

e Uselinear or quadratic function to solve problems in various situations and interpret
the results. Part of this is seen in unit 5 of this book.

Attitude and values

e Appreciate how to solve linear and quadratic functions and mathematical problems
involving the functions.

e  Develop patience, mutual respect, tolerance and team spirit in teamwork while
solving and discussing mathematical problems involving the functions.

Generic competences addressed in this unit
The specific generic competences to be addressed in this unit are:

e  Critical thinking: This competence will be achieved when the teacher involves
learners in activities that involve finding slopes, lines, vertices and sketching.

e  Problem solving: This competence will be achieved when the teacher involves
learners in activities and exercises on determining the slopes, equations of straight
lines, parallel and perpendicular lines, vertices and sketching without table of
values

e  Communication and listening skills: This competence will be achieved because
learners will be used to present their findings to class through discussions. This
will develop self-confidence within the learners

e Leadership skills: This competence will be achieved because each group will
have the chairperson and the secretary who will exercise the leadership skills.



Cross-cutting issues addressed in this unit.

The following cross-cutting issues are addressed in this unit.
e Peace and value education: this will be achieved by encouraging learners to work
together without discriminating each other.

e Gender studies: This will be achieved through ensuring gender balance in group
discussions in class. Some parts of exercises talk about gender issues.

e  Inclusive education. attention will be given to learners with special needs inorder
to make them integrated in the class.

Vocabulary/keywords

In the course of learning the concepts in this unit, the learners will discover the meaning
of the following new words:
e  Gradient or slope e Intercepts e  Vertex

e Parallel e Perpendicular
Guide the learners to understand the meanings of these words and construct and speak
out mathematical statements involving them in order to master their meaning and usage.

Guidance on the problem statement

In order to focus the learner’s attention into the general direction of the unit, the teacher

should organise learner to do the following introductory activity in groups.

Unit Focus activity

e  Organise the learners in groups of three and make sure one leader is working as
the secretary to record the findings.

e Let the learners do unit focus activity in Student's Book page 85.

e Allow the group leaders to present their findings through class discussions.

e Observe the presentations and note down the errors they make.

e The unitfocus activity will draw the attention of the learners and they will be ready
to digest each and every idea coming along their way in this unit.

Answers to unit focus activity
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Line CD is steeper.

2. (a) Learners should appreciate that a line meets x-axis when y = 0 and y axis when x=0.
When x =0, y =9 and we get (0,9)
When y =0, we get x=—6 and so, (-6,0)
(b)= A:y=‘§x+9

()= B:y=%x+9

(@) x=1.21,x=-3.71
(b) line x =-1.25
(c) x=0.85,x=-2.35



Attention to special needs

e You should provide for learning of all learners including those with special
needs.

e The calculations in this unit may not be challenging to the specially gifted learners
hence they finish the doing the task so fast then get bored and start distracting
others. Prepare additional more challenging questions for these learners.

o  For the slow learners, organise remedial lessons where he/she guides them
through the activities once again and more slowly to help them understand the
concepts.

List of lessons

Lesson No. Lesson Title No. of periods
1. Introduction 1
2. Slopes/ gradients of a linear function 2
3 General form of Cartesian equation of a straight line 1

introduction
n Finding equation of a straight line given gradient and )
one point on the line
5 Equation of a straight line joining two points 2
6 Parallel lines 2
7. Perpendicular lines 2.
8 Quadratic functions 1
9 Table of values 3
10. Vertex of a quadratic function and axis of symmetry 2
11. Intercepts, vertices and sketching a quadratic function 3
12. Unit assessment 3

Lesson development

Lesson 1: Definition of linear functions

Lesson objective

By the end of the lesson, the learner should be able to plot the graph of a linear function
at the end of this lesson.

Teaching Aids

° Rulers




e  Chalks ad class chalkboard
e Graph papers
e Pencils, pens and other writing materials

e  Calculators and other geometrical instruments
Learning Activities
Activity 6.1

¢ Organise the class in groups of three and make sure that one of them is acting as
the secretary to record down the findings

e Provide the learners with graph papers.

e Ask learners to carry out Activity 6.1 given in the Student's Book page 85 i.e. to
complete the table given and plot them on graph papers.

¢ When thelearners have completed the activity, ask secretary to present their findings
in a class discussion and allow other members of the class to point out any errors
in the presentation.

Synthesis
e  Point out the errors made during presentation and guide the learners accordingly.
e Summarise the presentation by emphasizing on the key points when plotting a

graph and explaining to the learners what a linear function is.

Answers to Activity 6.1

X -3 -2 -1 0 1 2 3
y=x>-1 8 3 0 -1 0 3 8
X -3 -2 -1 0 1 2 3

y=2x-1| 7| 5| 3| 1| 1|35

Coordinates are:
(-3,8), (2,3), (-1,0), (0, -1), (1,0), (2,3), (3,8)
(_3/_7)/ ((_2/_5)/ (_11_3)/ (01_1)/ (1/1)1 (2/3)/ (3/5)

Use these co-ordinates to plot the graphs on same axes.
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3.

The graph of y = 2x — 1 is a straight line.

The graph of y = x*— 1 is a u-shaped because it is quadratic in nature.

Lesson 2: Slope/Gradient of a linear function

Lesson objective

By the end of the lesson, the learner should be able to understand the gradient of a
straight line.

Teaching Aids

graph paper

Chalks and classroom chalkboard
pencil pens

chats

calculators and other geometrical instruments

Learning Activities

Activity 6.2

Organise the learners in groups of three and tell them to do Activities 6.2 and 6.3
Student's Book page 86.



e  Provide the learners with graph papers.
e Make sure one learner acts as the secretary to record and present the findings.

e Allow the learners to do the Activities 6.2 and 6.3 and let the secretaries present the
results through class discussion.

Synthesis

e Use the opportunity to explain the meaning of slope and what slope contributes to
the steepness of the line.

e  Explain the formula for finding the slope and use the formula to do Examples 6.1,
6.2 and 6.3 in the Student's Book pages 87-88 for the learners to understand the
content.

Answer to Activity 6.2

b
| >

/24 A 0 1 2 3 4 5 8

Line CD is steeper than AB by observation.
2. With the aid of gradient calculation,

- _ %oy _5-1_ 4 _
Gradient AB = xi_xi =t 5 =1=1

. - - 6
Gradient CD = Zj_Zi =%= 3 =2

Gradient CD is greater than gradient AB hence CD is steeper than AB.

Answers to Activity 6.3
1. A(216)/ B(1/4) s C(-llo)

: _ ¥y 4-6 =2
2. Gradient AB = =T 1.2 ~o1°




- _4 A4
Gradient BC = zz_zj =%=__2:2

3.  Gradient AB = Gradient BC (same straight line)

Assessment of the lesson

e Let the learners do Exercise 6.1 in the Student's Book page 88.

e  Correct them where they are wrong to ensure that objectives of the lesson are
achieved.

Lesson 3: General form of Cartesian equation of a straight line

Lesson objective

By the end of the lesson, the learner should be able determine the general form of a
Cartesian equation of a straight line.

Teaching Aids

e  Chalks and classroom chalkboard e pencil pens

e chats ¢ calculatorsand other geometrical instruments
Learning Activities

Activity 6.4

e Organise the learners in groups of three and allow them to do Activity 6.4 from the
Student's Book page 89.

e Make sure one student from each group acts as the secretary to record and present
the findings at the end of the discussion.

e Asthe groups are presenting, allow fellow learners to correct the errors from other
groups.
Synthesis

e Use the opportunity at the end of the presentation to tell the learners the meaning
of slope and intercepts with axes of a straight line.

e Do Examples 6.4 and 6.5 in Student's Book pages 89-90 to ensure that learners have
mastered the content.

Answers to Activity 6.4

1. (a) Gradient 3, y-intercept 4
(b) Gradient -2, y-intercept 5
(c) Gradient -5, y-intercept 6

(d) Gradient 7, y-intercept 0




Equation Form y=mx+c m c Gradient y-intercept
x-2y=-6 _1 1 3 1 3
Y y=5 x+3 5 P
2v+3y=6 _ 2 2 2 2
Y V=73 +2 3 3
5 5 5
4x+2y=5 y=_2x+§ -2 2 -2 2
2y=x-4 _1 1 -2 1 -2
Y y=o%-2 2 2
y=-1 y=0x-1 0 -1 0 -1
4x-0.5y =6 y=8x-12 8 -12 8 -12

Assessment of the lesson

e Allow the learners to do Exercise 6.2 on pages 90-91 in Student's Book in your
presence and on individual basis.

e Correct them to ensure that they have mastered the content.

Lesson 4: Finding the equation of a straight line given gradient and a point on the line

Lesson objective

By the end of the lesson, the learner should be able to find the equation of a straight line
given gradient and one point on the line.

Teaching aids
e  graph paper e Chalks and classroom chalkboard
e  pencil pens e chats

e  calculators and other geometrical instruments.

Learning Activities

Activity 6.5

e Organise the learners in groups of three to carry out Activity 6.5 from the Student's
Book page 91.

e Make sure one student is working as the secretary to record the findings of the
group and to present to the class at the end of the discussion.

e Let the secretaries present their findings at the end of the discussion.
e Allow other learners to correct their fellows when they are wrong.



Synthesis

e Use the opportunity to summarise the steps taken to find equation of a straight line
given gradient and one point on the line after presentations have been made by the
learners.

e Use Example 6.6 in the Student's Book page 91 to explain the findings and to make
sure that learners have mastered the content.

Answers to Activity 6.5

Gradient = yz%zl

xZ 1
SR St 2. y+1=2-3)=>y=2x-7

Assessment of the lesson

e  Allow learners to do Exercise 6.3 from Student's Book pages 91-92.

e  Correct them and guide them where they are wrong to ensure that the lesson is
successful.

Lesson 5: Equation of a straight line given two points

Lesson objective

By the end of the lesson, the learner should be able to determine equation of a straight
line passing through two given points.

Teaching Aids

e  Chalks and classroom chalkboard e pencil pens

e chats e calculators and other geometrical instruments
Learning Activities

Activity 6.6

e  Organise the learners in groups of three to do Activity 6.6 from the Student's
Book page 92.

e Make sure one learner acts as the secretary to record and present the findings at the
end of the discussion.

e Observe their presentations and note the errors made.
Synthesis

e Use the opportunity to explain how equation of the straight line can be determined
using two points.

e Use Examples 6.7, 6.8 and 6.9 in the Student's Book pages 92-93 to explain and to
ensure that learners have mastered the content.

0
—— 3 ——
H



Answers to Activity 6.6

-2 1

ot LoV _1-2 -1 1 4, Y = =
1.  Gradient= Xifxi = 03-4°1 x— 14 ;
2. %:gradient Y=gty

X
3. %z%:>4y—4=x+1:>y:%x+% 5. The lines are the same

Assessment of the lesson

e Let the learners do Exercise 6.4 in the Student's Book pages 93-94 to ensure that
they have mastered the concepts.

e Correct their exercises and guide those who are wrong.

Lesson 6: Parallel lines

Lesson objective

By the end of the lesson, the learner should understand the difference between parallel
and perpendicular line.

Teaching Aids

e  Chalks and classroom chalkboard

e  pencil pens

e  chats

e  calculators and other geometrical instruments

Learning Activities

Activity 6.7

e Organise the learners in groups of three to do Activity 6.7 in the Student's Book
page 94.

e Make sure one learner acts as the secretary to record the findings and present the
results at the end of the group discussion

e Letthelearners do the activity and let the secretaries present their findings through
class discussion.

e Allow other groups to provide the corrections to errors made by other groups.
Synthesis

e  Use the opportunity to explain the condition which makes the lines parallel and
perpendicular.

e Use Example 6.10 in the Student's Book pages 94-95 to ensure that the learners
master the content.

Answers to Activity 6.7

2. L, and [ are parallel



r lzl radient 0--3 3

: 2 0 2

For lS, Gradient = —3 0 = —3
1 f—t —0_ —_—— —
For 15, Gradient = 0-3 373

Parallel lines have the same gradients.

Assessment of the lesson

Let the learners do question 1 of Exercise 6.5 questions in the Student's Book page
96.

Correct them where they are wrong and guide them well to ensure that the objectives
are achieved.

Lesson 7: Perpendicular lines

Lesson objective

By the end of the lesson, the learner should be able to understand the concept of
perpendicular lines.

Teaching Aids

Books

Chalks and classroom chalkboard
pencil pens

chats

calculators and other geometrical instruments

Learning Activities
Activity 6.8

Organise the learners in groups of three to do Activity 6.8 from the Student's Book
page 95.

Make sure one learner acts as the secretary to record the findings and to present the
results at the end of the group discussions to the whole class.

Let the learners do the activity and present their findings through secretaries.

Let other learners eliminate the errors from their fellow students during the
discussion.

Observe the presentations well as the teacher and make sure you record the errors
made by the learners.

Synthesis

Use the opportunity to explain the meaning of perpendicular lines.

Use Example 6.11 in the Student's Book page 95 to make sure the learners master
the content.



Answers to Activity 6.8

2. Perpendicular lines

ls’ lé 11’ ls lz' l4
Pair | M, M, M, xM,
LL, |1 4 4
LL, |1 -1 -1
LL, |1 -0.25 -0.25
LL |1 -2 -2
LL, |1 0.5 0.5
LL |4 -1 -4
LL, |4 -0.25 -1
LL |4 -2 -8
LL |4 0.5 2
LL, |-1 -0.25 0.25
LL, |-0.25 -2 0.5
LL |-1 0.25 -0.25
LL, |-025 -2 0.5
LL, |-025 -0.5 0.125
LL, |-2 0.5 -1

The product of two gradients of perpendicular lines gives —1.

Assessment of the lesson

e  Letthe learners do question 2 and all other questions of Exercise 6.5 on individual
basis from the Student’s Book page 96 to ensure that they have mastered the content.

° Correct them and make corrections where they are wrong.

Lesson 8: Quadratic functions

Lesson objective

By the end of the lesson, the learner should understand the quadratic expressions and
their properties.

Learning Aids
e  Books e  Chalks and classroom chalkboard
e  pencil pens e  calculators and other geometrical instruments

— U —



Learning Activities
Activity 6.9

. Organise the learners in groups of three students to do Activity 6.9 from the Student's
Book page 96.

e Make sure one learner acts as the secretary to record the findings and present to the
group during class discussions.

e Letthelearners present their findings about which functions are quadratic according
to the activity.

Synthesis

e Guide the learners and emphasize on the format of the quadratic function i.e.
Learners should know the general form of a quadratic function.

e Learners should also be guided about the properties of quadratic equations.

Answers to Activity 6.9

(a) Not quadratic, highest degree is not 2 (b) Quadratic, highest degree is 2
(c) Not quadratic, highest degree is not 2. (d) Quadratic, highest degree is 2

(e) Not quadratic highest degree is not 2. It is quotient function.

Lesson 9: Table of values

Lesson objective

By the end of the lesson, the learner should be able to know how to fill the table of values
for any given quadratic function.

Learning Aids

o Books

e  Chalks and classroom chalkboard
e  pencil pens

e calculators and other geometrical instruments

— -



Learning Activities
Activity 6.10

e Organise the learners in pairs and let them do Activity 6.10 in the Student's Book
page 97.

e Make sure one learner acts as the secretary to record down the findings.

e Aslearners are doing the activity, do a follow up to know which group is getting
difficulties in filling the table of values.

e Make sure that correct tables are presented and correct coordinates are stated.

Synthesis

¢  Emphasize the learning objective by discussing Examples 6.12 and 6.13 in the
Student's Book pages 97-98.

e Make sure you guide learners how table of values can be filled and how coordinates
can be written down.

Answers to Activity 6.10

x —4 -3 -2 -1 0 1 2 3 4
x? 16 9 4 1 0 1 4 9 16
-X 4 3 2 1 0 -1 -2 -3 —4
-6 —6 -6 -6 -6 —6 —6 —6 —6 —6
y=x>-x-6 14 6 0 -4 -6 -6 —4 0 6

Co-ordinates to be plotted:
(_4/14)/ (_3/6)/ (_210)/ (_11_ 4)/ (OI_ 6)/ (11_ 6)/ (21_ 4)/ (310)/ (4/6)



Assessment of the lesson
e Let the learners do Exercise 6.6 in the Student's Book page 98.

e  Correct their errors and guide them to ensure they get all the concepts.

Lesson 10: Determining Vertex of a quadratic function and axis of symmetry from the graph

Lesson objective

By the end of the lesson, the learner should be able to understand how to find the vertex
of a quadratic function and the axis of symmetry.

Teachings Aids
° Books
e  Pens and pencils

e  Calculators and other geometrical instruments.
e  Chalks and class Chalkboard

J Internet connection or dictionary



Learning Activities
Activity 6.11

o Organise the learners in pairs, provide internet connection or dictionaries and let
them do Activity 6.11 on page 98 of the Student's Book.

e Make one learner acts as a secretary to present the findings at the end of the
discussion.

o Letthe group leaders present their findings and make sure you note the errors they
make during presentations.

Synthesis

e Correct the errors made during the presentations and give the right definitions of
the terms given in the activity.

e  Establish the formulae for the vertex and axis of symmetry to the learners.

e Apply the concept from the formulae to do Examples 6.14 and 6.15 in the Student's
Book pages 98 — 100.

Answers to Activity 6.11

(a) Line of symmetry is the line that divides the curve into two equal halves from the
vertex point.

Itis also defined as the line that passes through the vertex of the quadratic curve vertically.
(b) Maximum point is the point where the curve turns downwards.

(c) Minimum point is the point where the curve turns upwards.

Assessment of the lesson.
e Let the learners do questions of Exercise 6.7 in the Student's Book page 100.

e Correct their errors and guide them where they are wrong.

Lesson 11: Determining the intercepts, vertices and sketching a quadratic functions

Learning objective

By the end of the lesson, the learner should be able to obtain intersection points and
integrate them with vertices to sketch the quadratic function.

Teaching Aids
e  Graph papers/graph books e  Books e  Pensand pencils
e  Calculators e  Geometrical instruments.

Learning Activities
Activity 6.12

° Organise the learners into groups of three.

e Make sure one acts as the secretary to record the findings

e Letthe learners do Activity 6.12 in the Student's Book page 101.
e Let the learners present their findings through their secretaries.



e Make sure you note the errors made during presentations.

Synthesis

e  Establish the formulae for vertex, intercepts and guide learners how to sketch a
quadratic function.

e Guide learners through Examples 6.16 to 6.19 in the Student's Book pages 101-103
to ensure that they have mastered the content.

Answers for Activity 6.12

1. Vertexis (4,16) 2. Axis of symmetry is x = 4

3. The graph cuts the x-axis at (-0.25, 0) and (8,0) and cuts y-axis at (0, 2).

Assessment of the lesson

e Assess whether learners understood the concepts by evaluating them in Exercise
6.8 in the Student's Book page 103.

e Correct the learners and guide them where they go wrong.

e  Prepare challenging questions for quick learners and remedial work for slow
learners.

Summary of the unit

e  Askdifferentlearners to take the different concepts highlighted in the unit summary
given in the Student’s Book pages 103 - 104.

e Ask the class probing questions to help them recall the concepts correctly.

End of unit assessment

e A teacher should ask learners to do unit 6 test in the Student's Book on pages
104 - 105 to assess whether learners understood the whole unit.

e Ateacher should take time to correct the unit test to find out whether the concepts
of the whole unit were properly digested.

Additional information to the teacher

e Ateachershould know the concepts concerning different types of equations to assist
him /her in making learners understand this unit.

e A teacher should as well teach the learners well how to use their geometrical
instruments especially the calculators in this unit.

Remedial activities

For the slow learners, a teacher should organise remedial lessons where he/she guides
them through the activities once again and more slowly to help them understand the
concepts.

— W



Remedial exercises

1.

4.

(a) Find equation of the line that passes through the points (1,4) and (2,6).

(b) Find also the equation of the line whose gradient is —0.5 and passes through the
point (2, -1).

(c) Find the points where the equations in (a) and (b) cut x-and y-axes.
(d) Find the points where the equations in (a) and (b) meet.

(e) Sketch the lines obtained in (a) and (b) on the same axes.

Given the function f(x) = -2x2 + 4x — 4:

(a) Identify the type of function and explain why

(b) Find the vertex of the function.

(c) Find the intercepts of the function with axes.

(d) Sketch the graph of the function on a Cartesian plane.

Line L, passes through the point (-1, 3) and has a gradient of —3. Line L, passes
through the point (2, 3) and (0, 6).

(a) Find the equations of the two lines.

(b) Draw the lines L, and L, on the same pair of axes.

(c) State the intercepts of the lines with axes.

Given that the line y = 3x + w passes through (-1, -4), find the value of w.

Extended activities

The calculations in this unit may not be challenging to the specially gifted learners hence

they finish the doing the task so fast then get bored and start distracting others. Give

learners the questions below.

Extended exercises

1.
2.

Find the equation of the line that passes through the points (a,0) and (0, —a)

Find the equation of the line that is parallel to another line whose equation
X + 2y + 8 = 0 is and passes through the point (a, -b).

The perimeter of a rectangle is 42 cm. If the diagonal is 15 cm:

(a) Form an expression that relates the diagonal, length and width of the rectangle
(b) What special name is given to the expression in 3(a) above?

(c) Factorise the expression obtained in 3(b) above.

(d) Solve the equation obtained.

(e) State the dimensions of the rectangle.

A 3-hour ship cruise goes 15 km upstream and then back again.



The water in the river has a speed of 2 km/h. Let x represent the speed of the ship.

(a) Write down an expression for the speed of the ship upstream.
(b) Write down an expression for the speed of the ship downstream.
(c) Find expression for the time taken by the ship in to move up and downstream.

(d) Write down and simplify an expression for the total time taken by the ship to move
up and downstream.

(e) What name can be given to the expression obtained in (d) above?

(f)  What is the ship’s speed and how long was the upstream journey?

Answers to the unit exercises, Unit test, remedial and extended activities.

Exercise 6.1 (Student's Book pages 88)

1. (a) 3,2, gradient %

(d)2,10 gradient5 (e) 4,4, gradient-1 (f) 0,5, No gradient

(b) 5,2 gradient —% (c) 4,2gradient %

(g) 4, 16 gradient 4 (h) 5,0, gradient 0

1 5 3 1 -
2 (@ 1 (b) 3 © 2 @ -1 (@) -1
2 _1 ) 5
® 2 3 -1 () 0 M 5
(j) No gradient
3. @08, (2,00 ® 03,0 ©OD,@M)  (@100,010
(€)(-43), (-47) 6 (13),23)
4. I, =>y=3xm=3 12:>3y=x—3;m=%13:>y=2.5;m=0
l,=>y=-2x+4m=-2 [ = x=15nogradient.
Exercise 6.2 (Student's Book pages 90 — 91)
1. (@ y= %x, gradient = % (b) y=2x+1, gradient=2
gradient = %, y-intercept =0 gradient = 3 ,y - intercept =1
y - intercept = 0 y - intercept =1

— e —
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2. (@ m=3 ¢c=0 (b)m=§,C=1—9 (c) m=-2,¢c=18 (d)mz—%,c

3
(e) m=0,c=2 (f) No gradient, no y-intercept
3. 1inea:y=%x+2, lineb:yz%x—Z,

line c:y=—%x+4, lined: y=0x+2,

Exercise 6.3 (Students's Book pages 91-92)

1. (a) y=3x-8 (b) y=1x+3 (©)
(d)y=—%x+6 ) y=3 (f)
(8) y=Fx+2 (h) y=2x+2
2. (a) y=-3x (b) yz%x
(© y=—%x+10 d) y=3
3. (a) y=—2x+1 (b) y=—+x+4
4 (@) y=Jx+4 (b) y=3x-3
5 Li:y=-x+3 Lzzy:%x+%
JZ‘\aXiS
0]
e an ;
&)
2

O

The point of intersection is (1,2).

x-axis

2
2



Exercise 6.4 (Student's Book pages 93-94)

L @y=gx+g 0 y=—32+2 (@ y=5 (d) y=4x-22
(e) y—lx+% ) x-2=0 (g) y__x+112 (h)y_1_0x ;(9)
2. (@ y=—=x+7
—0-a _—a__
(b) m= a-0  a 1
~y—a=-1(x-0)
y-a=-—x
y+x=a
3 AC: y——x+ ;BC:y=3 AB:y=3x+6
) _=5. .35
k= 3 b) y=5%—5
5. @ y=-3¥ (b) y=-x-5 © y=3x-5
6. Liy=3x+6 L2:iy=-31+6
y-axis
1]
/
3 /
7=—*2‘X+(Z - 3 p
/
/
4
3
/
12
/
2 5 > x-axis
/

Point of intercept is (0,6).

7. (a) Gradient 8, y-intercept. 1
(c) Gradient -2, y-intercept 3
(e) Gradient —% , y-intercept 3
(g) Gradient —% ,y-intercept 4

(b) Gradient 1, y-intercept 0

(d) Gradient -1, y-intercept 0
(f) Gradient —%
(h) Gradient —% ,y-intercept —235

, y-intercept -2




10.

1.

N

The point (-1,-4) balances the line y = 3x + 1 so it lies on it.

(0, k), (k, 0)

Ay _ 0-k _ -k _ -1

Ax k 0o k

(k, 0); -1

=0 _ 4

x—k

y=-x+1lkory+x=k

a=1

Exercise 6.5 (Student's Book pages 96)

(a) Gradient 2, Parallel (b) Gradient 0, Parallel

(c) Gradient 2, 4, not parallel (d) Gradient —%, parallel

(e) Gradient —% ,— 3 , not parallel (f) Gradient -2, 3, not parallel

(h) Gradient 2 parallel (i) Gradient % parallel

G) Gradient + 5 411 not parallel (g) Gradient —%, —5 not parallel
(a) Perpendicular (b) Not perpendicular (c) Perpendicular,
(d) Not perpendicular (e) Not perpendicular (f) Perpendicular
a=21 4. y=4x-6

y= ——x +15 6. y= x - %

2 4 2 2

(a) y=§x+§ (b) y=-3x (c) y=-3x-% (d)y=5x-10

Exercise 6.6 (Student's Book pages 98)

1. (@) | x 3 |2 [-1 |0 1 2 3
-2x2 -18 |8 |2 |0 2 8 18
X 3 |2 |[-1 |0 1 2 3
1 1 1 1 1 1 1 1
y=1+x-2x>|-20 | -9 -2 1 0 -5 -14

Co-ordinates:

(=3, -20), (-2,79), (-1,-2), (0,1), (1,0), (2, -5), (3, -14)

(b) | x T I

0

1

2 3

y=2x-5 -1 | -9 -7

-5

-3

-1 1

Co-ordinates: (-3, -11), (-2, -9), (-1,-7), (0, -5), (1,-3), (2,-1), (3, 1)

X -3 -2 -1

0

1

2

y=2¢+x-2 |13 |4 |-

-2

1

8
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4.
y=2xr +x—2
34
24
14
L] L] L) L)
-2 1 2 3

Co-ordinates: (-3,13), (-2,4) (-1,-1), (0,-2), (1,1), (2,8)

Rootsarex =-1.2orx =0.8

x |=2 |21 (o |05 |1 2 |3

6 |6 |6 |6 |6 |6 |6 |6
3x |6 |-3 |0 15 |3 |6 |9
2|8 |2 |0 |-05|-2 |-8 |-18
y |-8 |1 6 |7 |7 |4 |-3




Co-ordinates: (-2,-8), (<1,1), (0,6), (0.5,7), (1,7), (2,4), (3,-3)

y-axis
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/
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B v = 6+ 3 22X
]
/
|
|
® -8
16
4 X -2 -15 | -1 -05 |0 0.5 1 1.5 2 2.5 3
x? 4 2.25 1 025 |0 0.25 1 225 |4 625 |9
-x 2 1.5 1 0.5 0 0.5 -1 -15 | =2 25 | 3
-6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
y 0 225 | -4 -525 | -6 -6.25 | -6 -5.25 | 4 22510

Co-ordinates: (-2,0), (-1.5, -2.25), (-1,-4), (-0.5,-5.25), (0,-6), (0.5,-6.25), (1,-6),
(1.5,-5.25), (2,-4), (3,0)

5. | x -1 05 |0 0.25 1 2
241 | -1 0 1 15 3 5
x-1 -2 15 | -1 075 |0 1
y 2 0 -1 -1.125 | 0 5

The coordinates are: (-1,2), (-0.5,0), (0,-1), (0.25,-1.125), (1,0), (2,5)
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Exercise 6.7 (Student's Book page 100)
1. (a) The curve does not cut x-axis at all and draw graph.

(b) Axis of symmetryisx=2  (c) Vertex (2,1) (d) Whenx=3,y=2

y
¥ =xZ 4x+35 (510)
e 1,10)e 0
{0,5) -
1
| (21) X
0 10




x x? —x -2 y

-2 4 02 -2 4

-1 1 1 -2 0

0 0 0 -2 -2
0.5 025 | 05 | -2 -2.25
1 1 -1 -2 -2

2 4 -2 -2 0

3 9 -3 -2 4

(a) Co-ordinates: (-2,4), (-1, 0), (0,-2), (0.5, -2.25), (1,-2), (2, 0), (3,4)
(b)

y-axis |x = 0.5
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=1 f
/
\
b T
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(c) Axis of symmetry is x = 0.5.
(d) Vertex: (0.5, -2.25)



3. (a) Plot these coordinates to generate a graph. (-1,6), (0,2),(1,0), (1.5,-0.25) (2,0), (3,2),

(4,6)
y-axis x=1.5
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(b) Axis of symmetry is x=1.5
(c) Vertex: (1.5,-0.25)
(d) x=2orx=1
-axis
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(b) The equations y = 3x — x?> and y = x*> - 3x have the same solution.



Exercise 6.8 (Student's Book page 103)
1. (@) y=2+1Ix+5

15

104

-5+

=104

(b) y=6x*+7x+2

5 y=06x>+Te+2




(c)

y-axis
8
6 |
| I
| |
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\
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(a) Intercepts are (-2.36, 0), (-0.63, 0) and (0, 3).
(b) Vertex: (-1.5,-1.5)

(c) Axis of symmetry is x=-1.5

(d)

Y y=2x"46r+3

(a) Equation: y =2x*>+5x-1
Vertex: (-1.25, — 4.125), intercepts (-2.68,0) and (0.186,0) and (0,-1)



Axis of Symmetry x=—1.25
Sketch

y-axis

F——_|

<X =

——_

=

——

> X-axis

——l

(b) Equation.y =3x>+8x-6
Vertex (-1.33, —11.33), Axis of symmetry x =-1.33,
intercepts (-3.27,0), (0.61,0); (0,-6)
Sketch




(c) Equation isy =2x*-7x —15.
e Vertex (1.75, -21.125), Intercepts: (5,0); (-1.5,0) and (0,-1.5)
e axis of symmetry x=1.75

Sketch

y-axis

PIx-axis

[y

(d) Equation y =3 + 4x — 2x?
Vertex (1,5)
Intercepts with x-axis (2.58,0), (-0.58,0)
Axis of symmetry x=1, intercepts: (2.58,0); (-0.58,0) and (0,3)
Sketch

y-axis
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|
i

= > x-axis

——

——
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. Unit 6 Test (Student's Book pages 104-105) I

1 _ 2—}/1_ 0-p
) m_xz—xl_ p-0
m="t =1

p
Ly-—y,=mx—-x)

y—p=-1(x-0), by P(0, p)

y-p==x

hencey +x=p

2. (a) Quadratic function because the highest degree of the unknown variable is two.

(b) Vertexs is (-1, 8), intercepts: (-3,0); (1,0) and (0,6)
(c) No x-intercept, (0,6) is y-intercepts.
(d)

"y — aris

T —aris

3. (a) The curve is open upwards because the coffecient of the highest degree is

positive.
(b) Vertex (1,-8), x-intercept (3,0), (-1,0), y-intercept (0,-6)
(c) Axis of symmetry x=1 (d) sketch
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y= —%x +15
(a) Point (-1,-4), line: y =3x - 1.

—4=3(-1)-1
—4=31
-4=-4
Hence the point lies on the line
(b) y= —%x -4
7. (a)a=1
(b)
»~ .{}
5-
] L) T L] 0 L] 1 v
-4 -3 -2 -1 0 1 2 3

Remedial exercises
1. (@) y=2x+2 (b)y:—%x (c) (0,0)foryzlzlx
(0,2) and (-1,0) for y = 2x + 2
@ (-5.2)



(e) y-axis
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(a) Quadratic fruction

(b) Vertex (1,-2) because the highest degree of the unkown is 2
(c) No x-intercepts, (0,—4) is y-intercept

(d) Graph drawn

y-axis

[0)

D .
N 44 X-axis

— ks



(b) Draw graph on paper.
—fxis

s

X-axis

(c) intercepts are;
x intercepts (0,0) for L, and y-intercept (0,0) for L,
while y intercepts is (0,6) and x-intercept is (4,0) for L,.
4. w=-1

Extended exercises

1. y=x-a
2. y= —%x + a—2_2b
3. (a) x*+y*=225which gives, where x length, y is width
x?—21x + 108 = 0 on simplifying, where from perimeter y=21-x
(b) Quadratic equation () (x=12)(x-9)=0
(d) x=9orx=12

(e) Dimension: Length Length 12cm width 9cm

4 (a) (x-2)km/hr (d) 3x?-30x-12=0
(b) (x+2)km/hr (e) Quadratic equation
15 15 _
(c) Y + G2 3 (f) Speed 10.39 km/h

Upstream Journey takes 1.79 hours.



UNIT

COMPOUND INTEREST, REVERSE PERCENTAGE,
AND COMPOUND PROPORTIONAL CHANGE

(Student's Book pages 106 — 115)
Key unit competence

By the end of this unit, learners should be able to solve problems involving compound
interest, reverse percentage and proportional change using multipliers.

Learning Objectives

Knowledge and Understanding

e Define compound interest, reverse percentage, compound proportional change,
and continued proportional.

e Find reverse percentages in a given mathematical problem.

¢ Determine a compound interest in a given mathematical problem.

e Simplify ratio in their simplest form.

Skills
e Solve problems involving reverse percentages and compound interest.

e Apply compound interest in solving mathematical problems involving savings
or calculations in any other financial activity.

e Apply reverse percentage and compound proportional change in solving real
life mathematical problems.

Attitudes and Values

e Appreciate the role of compound interest in banking and financial activities.

e Appreciate that in the case of compound interest, saving and investing money
can increase the value of wealth.

e Show concern for paying taxes and being honest in daily activities involving
money.

¢ Develop logical and critical thinking while solving problems involving compound
interest, reverse change, and continued proportional change.

Pre-requisite to this Unit

For learners to acquire the knowledge, skills, attitudes and values that are envisaged in
this unit without any difficulty, they in need to acquire the following;

e Knowledge on percentages: this involves percentage increases and decrease on
products and calculations of percentages. Learners were introduced to these
concepts in S1. Using the question and answer method, the teacher should make
sure that all the learners can remember these concepts before they are introduced
to the concept of reverse percentage.



«  The skills in finding simple interests: Simple interest is the initial stage of
calculating any interest rate. Learners are introduced to this topic area back in S1
and therefore the teacher is expected to remind the learners on the simple interest
formula and to use short written questions and answers to ascertain that they
still have these skills before you can introduce them to compound interest. The
teachers should guide those with challenges.

Generic competence to be addressed in this unit

e Problems solving skills: this will be achieved by learners by solving complexed
problems

Cross cutting issues to be addressed

The specific cross cutting issues to be addressed in this unit include;

e Financial education: this unit directly deals with finance related issues and
learners should be able to gain knowledge about it.

e Peace and value education: learners should learn to pay other people debts and
loans can avoid a lots of interests.

Vocabulary/Keywords

In the course of learning, the learner will come across the following concepts that are
explained in the book. These concepts include:

- Reverse percentage «  Compound interest

Proportional change - Principle

Guide the learners to understand the meaning of these words and how they are used.
You also need to speak out mathematical statements involving these words in order to
master their meanings, usage and application.

Guidance on the problem statement

+ In order to focus the attention of the learners into the general direction of this
unit, the teacher should guide the learners on how to conduct unit focus activity
at the beginning of this unit on page 106 of the Student's Book.

Unit Focus Activity

+  Ask learners to form groups of five looking into this unit focus activity on page
106 in the Student's Book. In these groups, let them maintain gender balance then
let them name some of the financial institutions in our country.

«  Ask the learners to research in their groups and give the meaning of interest and
some of two methods used by the financial institutions to calculate interest. Let
them compare the two methods of calculating interest and give the best method.

+  From their analysis on the best interest method, let them advice Lucie appropriately
on the best method she should consider in investing her money.



Answers to unit Focus Activity

(a) (i) simple interest is simple method of calculating interest on loan/deposit .
I=PxRxT
100
(ii) Compound interest is the addition of interest to the principle deposit is stead
of paying it out.

(b) Compound interest.

(c) 31, 000 FRW

Attention to special needs

¢ You should provide for learning materials for all learners including those with
special needs i.e. physically challenged, fast and slow learners, and those with
impaired hearing.

e For the slow learners, you need to organise some remedial exercises (tasks) where
you need to guide them through the activities once again slowly to help them
understand the needed concepts.

e The calculations in this unit may not be challenging to the specially gifted learners
and they may finish ahead of the others then get bored and start distracting others.
You therefore need to prepare additional and more challenging questions for these
learners as extended exercises.

List of lessons

Lesson No. Lesson title Number of periods
1 Reverse percentage 4
2 Compound interest — step by step method 6
3 The compound interest formula 5
4 Compound proportional change 5

Lesson Development

Lesson 1: Reverse Percentage

Lesson objective

By the end of the lesson, the learner should be able to define reverse percentage and work
out mathematical problems involving reverse percentages.

Introduction/Pre-requisite

Introduce the lesson by reminding the learners on percentages and how they are calculated.
Use the knowledge the students have in these areas to introduce reverse percentages.
Remember that reverse percentage involves the working out the original price of a product



backwards after the increase or decrease in its price. Gauge the learners understanding on
percentages by asking them random questions. This is important because most of the work
and activities they will be carrying out later involves percentages entirely. Therefore, it is
important to confirm that learners have the required skills and knowledge on percentages.

Learning Activities

Activity 7.1

¢ Organise the learners in appropriate groups. Within the groups, ensure that they
all observe gender balance and comprise learners of different abilities. All the
learners should participate actively in the lesson and all the activities. Let them
choose a group leader.

e Ask the learners to do Activity 7.1 in the Student's Book page 106 as you guide
them through every step stated.

e Guide the learners in calculating the original price of the iron box whose original
price had been increased by 25%.

e Let the learners understand that with that 25% increase in the original price of
the iron box, the buying price is higher than the original /marked price.

e Ask the learners to discuss this concept in their group and choose any member
from any group at random to present the findings of their group to the whole
class.

This activity will promote in learners among other comptences;

1. Communication skill through the numerous group discussions

2. Cooperation and interpersonal skills through the activities in the Student's Book

3. Critical thinking and problem solving skills

Synthesis

e Having done the activity, guide the learners through a class discussion to
understand that reverse percentage involves the working out of the original price
of a product backward after increase in its price. The method is mainly applies

when given a quantity after a percentage increase or decrease and you are expected
to find the original price.

e Guide the learners through Examples 7.1 and 7.2 in the Student's Book pages
106 — 107 as you gauge their understanding of the topic area.

Assessment

Ask the learners to do Exercise 7.1 in the Student's Book page 107 as an assignment.

Answer to Activity 7.1
1. Original price can be determined from the formula 1& x125% =450

Where x = original price.



2. The current price is higher than the original price because it has been increased
by 25%.

Lesson 2: Defination of Compound Interest

Definition of Compound Interest and Step-by-Step Method of Calculating
Compound Interest

Learning objective

By the end of the lesson, the learner should be able to define compound interest and
work out mathematical problems involving compound interest and its application in
the financial sector.

Introduction/Pre-requisite

Remind the learners on the simple interest, its formula and how to solve mathematical
problems involving simple interest. Then, use this idea to introduce compound interest
to them and where it can be applied in the real life situation. Leaners should be able to
remember the formula of calculating simple interest.

Learning activities
Activities 7.2 and 7.3

e Ask the learners to organise themselves into groups of between three and five.
Within the groups, ensure that they all observe gender balance and comprise
learners of different abilities. All the learners should participate actively in the
lesson and all the activities. Let them choose a group leader amongst themselves.

e Before starting the activity, take the learners through some of the mathematical
problems involving simple interest. This will give them an insight of what is
expected of them in this section.

e Let the learners do Activity 7.2 in the Student's Book page 107 on research on
compound interest, definition and the difference that exist between it and the
simple interest.

e Similarly, guide the learners through Activity 7.3 on page 108 Student's Book on
the step-by-step method of calculating compound interest.

e Ask learners random questions to gauge their understanding on the topic area.

Synthesis

e After completing the activity, discuss with the leaners and let them understand
that compound interest is that interest that is calculated on the initial principal
and also on the accumulated interest of previous periods of a deposit or loan.

e Guide the learners through Examples 7.3 to 7.6 in the Student's Book pages
108 — 109 as you enlighten them on the two methods of calculating compound
interest, step-by-step method and the compound interest formula.



Assessment

Let the learners do Exercise 7.2 on pages 109 — 110 in the Student's Book as a class
assignment following the completion of the section and proper understanding of the
topic area by the students.

Answers to Activity 7.2

1. Interest is the amount charged for using another person's property for money.
Areas for application include:

(a) When paying back loan

(b) Fee charged for recovering the cost of service.

(c) When payment as paid for larger period interest is charge.

(d) Earned when a deposit is made in a bank for saving.

2. Step by step method and Compound interest formula.

3. Compound interest is calculated on the initial principal and also on the
accumulated interest of previous periods of a deposit or loan. While simple
interest is calculated based on the principal amount multiplied by the interest
rate and the period in a loan.

Answers to Activity 7.3

After one year: I = pxrxt _ 500,000x8x1
100 100
I, = 40,000

Total after one yearis: A =P+1
A, =(500,000+40,000) FRW
A, = 540,000FRW

After 2 years: L= A xrxt — 540,000x8x1
100 100

I, = 43,200 FRW
Total after 2 yearsis: A =A +1,
A, = (540,000 + 43,200) FRW
A, = 583,200 FRW

[ = Axrxt_  583,200x8x1
* 100 100

After 3 years:

I,= 46,656 FRW



Total after 3 years: A, =A +1,

A, =629,856 FRW

After 4 years I= Axrxt _ - 629,856x8x1
100 100
I,= 50,388 FRW
Total interest: I[=L+L+L+1,

I = (40,000 + 43,200 + 46,656 + 50,388) FRW
I=180,244 FRW

Lesson 3: Compound Interest Formula

Lesson objective

By the end of the lesson, the learner should be able to state compound interest formula
and use it in solving mathematical problems involving compound interest.

Introduction/Pre-requisite

Use the concept learned earlier on compound interest to give the learners a glimpse of
what is to be covered in this section and to make them be able to understand the required
concept faster.

Learning activities

Activity 7.4

Ask the learners to organise themselves into appropriate groups. Ensure that all
the groups observe gender balance and comprise learners of different abilities.
All the learners should participate actively in the lesson and all the activities. Let
them choose a group leader amongst themselves.

Let the learners do Activity 7.4 in the Student's Book page 110 where they
are expected to use step by step method in calculating the amount of money
accumulated yearly.

This section will promote in learners among other comptences;

Communication skill through the numerous group discussions

2. Cooperation and interpersonal skills through the activities in the Student's Book
3. Critical thinking and problem solving skills
Synthesis

Through a class discussion, guide the learners through the two methods used
in solving the problem provided in the activity i.e. step by step method and the
compound interest formula.



¢ In the compound interest formula, help them to understand that compound
interest is given by;
A=P( +r/100)
Where n is the number of interest period, r is the rate of interest, A is the
accumulated amount and P is the principal. The formula is conveniently used in

solving problems of compound interest especially those involving long periods
of investments or payments.

e Discuss with the learners Examples 7.7 to 7.10 in the Student's Book pages 111 —
112 by doing one and letting other students guide others through the remaining
examples.

¢ During the discussion, ask them questions involving compound interests at
random to gauge their understanding of the topic area.

Assessment

Ask the learners do Exercise 7.3 in the Student's Book page 112.

Answers to Activity 7.4

¥ Step by st thod:
Assemble all the A= P (1 4—r) €p by step metho

100
1
1= 10000x5x1 _ 500Frw
100
3 = = —
A =10,000 (1 N 5_) A,=P+1=(10000 + 500)Frw = 10500 Frw
100 1= 10500x5x1 _ 5p5py,
100
A= 11576.25 FRW A=A +1=(10500 + 525)Frw = 11025 Frw

1= 11025x5x1 _ 551 75Fry
100

A= A +1.=(11025+551.25) Frw = 11576.25 Frw

Lesson 4: Compound proportional change

Lesson objective

By the end of the lesson, the learner should be able to solve problems involving compound
proportional change i.e. problems involving rate of work and other similar problems that
often contains quantities that are in compound proportions.

Introduction/Pre-requisite

Assemble all the materials required for this activity, organise the learners in appropriate
groups and make sure that all the learners are able to access all of them in their respective
groups. Remind the learners of the topic of mixtures and proportions learned in S1.



Learning activities
Activity 7.5

o Ask the learners to organise themselves into groups of between three and five.
Within the groups, ensure that they all observe gender balance and comprise
learners of different abilities. All the learners should participate actively in the
lesson and all the activities. Let them choose a group leader amongst themselves.

o Let the learners do Activity 7.5 in the Student's Book page 112 on compound
proportional change.

e In these groups, let the learners consider three people working at the same rate
on a piece of land, the number of these people is then increased to five but the
piece of land remains the same.

e Discuss with the learners the effect of the increase of the work force in this case.
They should be able to understand that the increase in the work force means the
time taken to complete this work will reduce.

¢ Guide them on how to perform similar problems mathematically in order to get
an exact value required.

e This activity will promote in learners among other comptences:
1. Communication skill through the numerous group discussions.

2. Cooperation and interpersonal skills through the activities in the Student's
Book.

3.  Critical thinking and problem solving skills.
Synthesis
+  After class discussion and through question and answer method, let the learners

understand that compound proportions are proportions that involves two or more
quantities.

+  Guide the learners through Example 7.11 and let one student guide the others
through Example 7.12 both in the Student's Book pages 112 and 113. Ensure that
they are able to tackle most of these problems on their own and with ease.

Assessment

Let the learners do Exercise 7.4 in the Student's Book on pages 113 and 114 as class
assignment.

Answers to Activity 7.5

o If three people take 3 days to plough 2 acres, the number of people are not increased
but days are increased to 5 days
So, ratio of acres to days is -2- or 2:3

e For 5 days, we have 2 x 5 =3.33 acres

3
If days are increased to 5, then 3.33 acres are ploughed



Summary of the Unit

Summarise the unit by:

+ Asking alearner at random to take the whole class through the different concepts
highlighted in the unit summary given in the Student's Book page 114. Take the
learners through a question and answer method to help them recall the learnt
concepts correctly.

+  Askthelearners to describe the solutions to problems they faced at the beginning
of the unit like the difference between simple and compound interest and also
the application of the compound interest formula in the real life situation within
the financial and banking institutions.

Additional information to the teachers

It is important for the teacher to understand that:

e Simpleinterestis calculated only on the principal amount of a loan while compound
interest is calculated on the principal amount and also on the accumulated interest
of previous periods, and can thus be regarded as “interest on interest.”

¢ Inthe real world, simple interest is rarely used. When you deposit money into an
interest-bearing account, or take out a line of credit, the interest that accumulates
is added to the principal, and the next interest calculation is done on both the
principal and the interest.

¢ Compound interest gives a high return as compared to simple interest.

¢ InSimple Interest, the principal remains constant while in the case of Compound
Interest the Principal changes due to the effect of compounding.

e The growth rate of Simple Interest is lower than the Compound Interest.

e Calculation of simple interest is easy while the calculation of compound interest
is complex.

End of Unit Assessment

«  Askthelearners to do Unit 7 Test Student's Book pages 114-115 as class assessment
and encourage all of them to actively participate.

Remedial Activities

+  Suggest activities, questions and answers for the slow learners to help them
understand the unit better.

Remedial exercise

1. In 2003 the ratio of male to female population in a certain town was 7 : 9. Between
2003 and 2005, the male population increased by 3%. If the total population in
2005 was 186 000 and the overall population increase during the period was 2.5%,
calculate the female population in 2005.



2. What does sh. 200 000 invested at 10% simple interest per annum for 3 years
amount to?

3. An investor can invest money at 10% simple interest or 8% compound interest
per annum. If she invests sh 1 040 000 for 3 years, calculate which is the more
profitable investment and find the difference between the two.

4. John bought shares worth sh. 1 000 000 in a certain company. If the shares
appreciated at 18 % every year, how much were they worth after 2 years?

Extended Activities

Give more complex questions for the gifted/ fast learners.

Extended exercise

1.

In the year 2001, the price of a sofa in a shop was 12 000 FRW.

(a) Calculate the amount of money received from the sales of 240 sofa sets that
year.
(b) (i) In the year 2002, the price of each sofa set increased by 25% while the
number of sets sold decreased by 10%. Calculate the percentage increase
in the amount received from the sales.

(ii) If at the end of year 2002 the price of each sofa set changed in the ratio
16 : 15, calculate the price of each sofa set in the year 2003.

(c) The number of sofa sets, sold in the year 2003 was less P% the number sold in
the year 2001. Calculate the value of P, given that the amount received from
sales in the two years were equal.

For three years, a lady deposited 100 000 FRW each year in a bank which paid

compound interest at a rate of 20% per annum. She then left the money in the

bank for a further eight years. Ignoring any bank charges, calculate:

(a) the amount of money the lady had at the end of the first three years.

(b) the amount of interest the money earned over the entire period.

A van costs 950 000 FRW. It was depreciated at 5% per annum for the first two
years, which was revised to 15% per year for subsequent years.

(a) Calculate the worth of the van after five years.

(b) After five years, the van was sold, through a dealer, at 25% more than the
value obtained in (a). Taking the dealers sales price as the correct value after
depreciation, calculate the average monthly rate of depreciation for the five
years.

A shirt whose marked price is 800 FRW is sold to a customer after allowing him
a discount of 13%. If the trader makes a profit of 20%, find how much the trader
paid for the shirt.



Answers
Exercise 7.1 (Student's Book Page 107)

1. 400 FRW 2. 2000 FRW 3. 25000 FRW
Exercise 7.2 (Student's Book pages 109 — 110)

1. (a) Amount = 8 999 FRW
Compound interest = 999 FRW
(b) Amount = 53 933 FRW
Compound interest = 5933 FRW
(c) Amount = 39690 FRW
Compound interest = 3 690 FRW
2. Compound interest = 914 FRW
Simple Interest = 900 FRW
Difference = 14 FRW

4. 120 000 FRW

3. 7378 FRW 4. 8596 FRW 5. 248 FRW

Exercise 7.3 (Student's Book page 112)
1. (a) 20157.1 FRW (b) 9 336.37 FRW

2. 4867.20 FRW 3. 4years 4. 5062.50 FRW

5. 65563.62 FRW
Exercise 7.4 (Student's Book pages 113 — 114)

1. 115m 2. 18 workers 3. 23040 FRW
5. 2.1 Tonnes 6. 79.38km/h 7. 22 days
9. 9hours

IJNIT 7 Test( Student's Book pages 114 — 115) I

1. 1438.26 FRW 2. 4082 FRW 3. 112808.22kg
5. 13506 FRW 6. 1487.50 FRW 7. (a) 5%
8. 11106 FRW 9. 5387.42 FRW

10. 11358.24 FRW (The monthly interest is 0.67%.)
11. 6.32 years (Quarterly interest is 1.75%)

12. The tank will be half full, 1 takes 2% min to fill the tank.
13. 3 days
14. 1% hours

15. 3 %days
16. (a) %, 6 days (b) %, 4 days (c) 12 days

4. 6days
8. 105.35km

4. 18052.20 FRW
(b) 400 FRW



Answers to Remedial Activities

4.

104 228

260 000 FRW

Amount are 1352 000 FRW and 1310100.48 FRW.
Difference is 41899.52; 10% SI is more profitable.
1392 400 FRW.

Answers to extended activities

1.

(a) 2880000 FRW (b) (i) 12.5% (ii)
() P=624%

(a) 436800 FRW  (b) 2014960.05 FRW

(a) 526400 FRW  (b) 0.62%

580

16 000 FRW



8 RIGHT-ANGLED TRIANGLES

(Student's Book pages 116 — 143)
Key Unit Competence

By the end of this unit, learners should be able to find lengths and angles in right-angled
triangle using trigonometric ratios.

Learning Objectives

Knowledge and Understanding

e Give and define the elements of a right-angled triangle.

e Show relationship between the elements of a right-angled triangle.

Skills

e Use Pythagoras’ theorem to find the relationship between the elements of a
right-angled triangle.

e Solve problems about right-angled triangle using the properties of elements of
a right-angled triangle and Pythagoras’ theorem.

Attitudes and Values

e Appreciate the importance of right-angled triangles in various situations.
e Promote teamwork.

e Show patience, mutual respect, tolerance, and curiosity in solving and discussing
problems involving right-angled triangles.

Pre-requisite to this Unit

For learners to acquire the knowledge, skills, attitudes and values that are envisaged
in this unit without any difficulty, they need to acquire the following;

¢ Knowledge on different types of triangles and the use of Pythagoras theorem
to solve problems involving these triangles learned in primary. Here they are
expected to have enough knowledge on the different parts of a right-angled
triangle.

e Knowledge and skills on the derivation of the Pythagoras theorem and its
application in finding the other sides of a right-angled triangle given two other
sides.

e Learners should be able to have the knowledge to show the relationship between
the elements of a right-angled triangle.

e Knowledge of calculating lengths of sides and angles of a right-triangled triangle
using trigonometric ratios and be able to solve word problems involving right
triangles and trigonometric ratios.



Cross cutting issues to be addressed

The specific cross cutting issues to be addressed in this unit includes;

e Inclusive education: This involves ensuring that all the learners are engaged
in this unit and that other students welcome them so that everyone can achieve
their potential. This inclusiveness embraces all individuals regardless of their
gender and abilities including those with physical disabilities and learning
difficulties.

Peace and value education: Through discussions, sharing ideas and materials,
it will help learners work peacefully. Hearing out each others opinion also
contributes to peace and value education among the learners.

e Standardization culture: This will be through drawing and measuring angles
accurately.

Generic competences to be addressed

e Leadership skills: Since the unit will involve the learners working in groups and
each group having a group leader.

e Critical thinking: This competence will be achieved when the teacher involve
learners in activities that involve finding lengths, heights and angles.

e Problem solving: This competence will be achieved when the teacher involve
learners in activities and exercises on determining lengths, heights and angles in
real life.

Vocabulary/Keywords

Learner will come across the following concepts in the course of their learning, which
are explained in the book. Some of these concepts include:

e Pythagoras theorem e Median theorem e  Altitude theorem

e Leg theorem e Trigonometric ratios

Guide the learners to understand the meaning of these words and how they are used.
You also need to speak out mathematical statements involving these words in order to
master their meaning, usage and application.

Guidance on the problem statement

e In order to focus the attention of the learners into the general direction of this
unit, the teacher should guide the learners on how to conduct unit focus activity
at the beginning of this unit in the Student's Book page 116.



Unit Focus Activity

With your guidance, ask learners to form appropriate groups in looking into this unit
focus activity on in the Student's Book page 116. In these groups, let them maintain
gender balance and ask them if there is any one who knows what a truss is.

Ask the learners to research and name of the right-angled triangle theorems that
they know as they relate them to the roofing truss.

Answers to unit focus Activity.

1.

(a) EB =5 by pythagoras theorem (EB*> = EH? + HB?)
(b) AB = 8.66cm, using cosine

(c) EH =2.5 cm, Using sine

(a) 4.5 cm, using Altitude theorem.

(b) KL = 10cm, using pythagoras theorem

Attention to special needs

You should provide for learning materials for all learners including those with
special needs i.e. physically challenged, fast and slow learners, and those with
impaired hearing.

For the slow learners, you need to organise some remedial lessons where you need
to guide them through the activities once again slowly to help them understand
the needed concepts.

The calculations in this unit may not be challenging to the specially gifted learners
and they may finish ahead of the others then get bored and start distracting others.
You therefore need to prepare additional and more challenging questions for these
learners.

List of lessons

Lesson No. Lesson title Number of periods
1 Review of Pythagoras theorem 1
2 Median theorem of a right-angled triangle 2
3 Altitude theorem of a right-angled triangle 1
4 Leg theorem of a right-angled theorem 2
5 Introduction to trigonometry 1
6 Tangent of an acute angle 2
7 Using calculators to find tangent of angles 2
8 Using tangents to solve triangles 2
9 Sine and cosine of an acute angle 1
10 Finding sine and cosine using calculators 1
11 Using sine and cosine to solve right angled triangles 1
12 Application of trigonometry 2




Lesson Development

Lesson 1: Review of Pythagoras theorem

Lesson objective

By the end of the lesson, the learner should be able to remember the Pythagoras theorem
formula that states that 4> + b = ¢*. Similarly, learners are expected to define right-angled
triangle and be able to show different elements of a right-angled triangle.

Introduction/Pre-requisite

The teachers should remind the learner on the parts of a right-angled triangle and label all
the parts. Learners should be able to identify the two shorter sides of the triangle and the
longer side. The longer side is the hypotenuse. Gauge the understanding of the learners
on Pythagoras theorem by asking them random questions. This is important because
most of the work and activities they will be carrying out later involves the right-angled
theorems entirely. Therefore, it is important to confirm that learners have the required
skills and knowledge on right-angled triangle theorems.

Learning Activities
Activity 8.1

¢ Organise the learners in appropriate groups. Within the groups, ensure that they
all observe gender balance and comprise learners of different abilities. All the
learners should participate actively in the lesson and all the activities. Let them
choose a group leader.

e Askthelearners to do Activity 8.1 in the Student's Book page 116 on the Pythagoras
theorem as you guide them through every step stated. Encourage all the learners
to participate actively in the lesson and all the activities.

e Guide the learners through the activity and make sure that they draw the right-
angled triangle accurately and label the parts.

Synthesis

e Discuss with the learners Fig. 8.3 in the Student's Book page 116 that illustrates
the different elements and parts of a right-angled triang]le.

e Learners should know that a right-angled triangle is any triangle that has got a
right angle in it. Remind the learners also that a triangle has three sides and that
the total degree in a triangle is 180°.

e Summarise the section by letting the learners understand that the elements
of a right-angled triangle including its three parts; the longer side called the
hypotenuse and the two shorter sides called the legs.

e Remind the learners the Pythagoras theorem that states that the square of the
hypotenuse (the side opposite the right angle) is equal to the sum of the squares of
the other two sides i.e. 4’ + b’ = ¢> where a and b are the legs and c s the hypotenuse
of the triangle.



e Discuss with the learners Example 8.1 in the Student's Book page 117 as you show
them the different steps involved in handling these problems.

Assessment

o Let the learners do Exercise 8.1 in the Student's Book pages 117 and 118.

Answer to Activity 8.1

¢ Thelongerside of the right-angled triangle is the hypotenuse while the two shorter
sides are the legs. The square root of the sum of the square of the two shorter
sides is equal to the square root of the square of the hypotenuse.

a Q%; a’+ b =¢?
e
leg gy
leg
b

Lesson 2: Median theorem of a right-angled triangle

Lesson objective

By the end of the lesson, the learner should be able to state and understand the median
theorem that states that the median from the right-angled vertex to the hypotenuse is
half the length of the hypotenuse i.e. the median subdivides the right-angled triangle
into two similar isosceles triangles.

Introduction/Pre-requisite

Prior knowledge on Pythagoras theorem is necessary in this case. They are expected to be
able to use ruler and pair of compasses effectively to help them in handling the activities
that follows and the lesson at large. Knowledge on the properties of right angle is also
important across the unit since most of the work and activities they will be carrying out
later involves the right-angled theorems entirely.

Teaching Aids

e Ruler e Pencil . Chart
Learning Activities

Activities 8.2 and 8.3

¢ Organise the learners in appropriate groups ensuring that all the groups observe
gender balance and comprises learners of different abilities. All the learners should
participate actively in the lesson and all the activities. Let them choose a group
leader.



Let the learners carryout Activities 8.2 and 8.3 in the Student's Book on pages 118
and 119 respectively on the median theorem of a right-angled triangle.

Guide the learners through all the steps stated in the activity without skipping
any step stated. In the process, let them observe as they note down the important
points to be used during discussions.

Ask them to compare their findings with the proof that is well illustrated provided
in the Student's Book.

This section will promote in learners among other comptences;

1. Communication skill through the numerous group discussions

2. Cooperation and interpersonal skills through the activities in the Student's
Book

3. Critical thinking and problem solving skills.

Synthesis

Take the learners through a rigorous class discussion and demonstrate to them
how the theorem is derived. Through these discussions, learners see the real life
application of this topic area.

Guide learners through Examples 8.2 and 8.3 in the Student's Book pages 119-120.
Choose two students' at random to discuss with the whole class Examples 8.3 and
8.4 in the Student's Book on page 120.

After the discussion, learners should be able to understand that the median
theorem that states that the median from the right-angled vertex to the hypotenuse
is half the length of the hypotenuse i.e. the median subdivides the right-angled
triangle into two similar isosceles triangles.

Activity 8.3 is used for confirming results obtained from Activity 8.2.

Assessment

Let the learners do Exercise 8.2 in the Student's Book page 120.

Answer to Activity 8.2




Answers to Activity 8.3

1 and 2.
R

Q

3. QS is a half of PR (QS = % PR)
4. All are equal i.e QS =PS =RS

5. The segments BE and ED are equal since the median AE subdivides the right
angled triangle into two similar isosceles triangles, the median theorem.

6. (a) BE =DE. (b) 1:1 E is midpoint of DB (c) median (d) AE = % DB

Lesson 3: Altitude Theorem of right-angled triangle

Lesson objective

By the end of the lesson, the learner should be able to understand the meaning of the
word altitude and be able to realise that the altitude theorem of a right angle states that
the altitude to the hypotenuse of a right-angled triangle is the mean proportion between
the segments into which it divides the hypotenuse.

Introduction/Pre-requisite

Prior knowledge on Pythagoras theorem is necessary in this case. They are expected to be
able to use ruler and pair of compasses effectively to help them in handling the activities
that follows and the lesson at large. Knowledge on the properties of right angle is also
important across the unit since most of the work and activities they will be carrying out
later involves the right-angled theorems entirely.

Teaching Aids
e Ruler e Pencil e  Chart
e Pair of compasses e DProtractor

Learning Activities
Activities 8.4 and 8.5

e Askthelearners to form groups of between 3. Ensure that all these groups observe
gender balance and comprise learners of different abilities. All the learners should
participate actively in the lesson and all the activities. Let them choose a group
leader.

e Letthelearners do Activities 8.4 and 8.5 in the Student's Book pages 121 — 122 both
showing and explaining the derivation of the altitude theorem of a right-angled
triangle.



e Asklearners to draw a right-angled triangle ABC with dimension of their choice
on a manila paper as shown in the illustration in Fig. 8.16 in the Student's Book
page 122.

e Let the group have a discussion on their observation and ask the group leader to
note down the points discussed.
e This lesson will promote in learners among other comptences;
1. Communication skill through the numerous group discussions
2. Cooperation and interpersonal skills through the activities in the Student's
Book.
3. Critical thinking and problem solving skills.

Synthesis

e Guide the learners as you discuss on how they are expected to drop a perpendicular
line from a right-angled apex that intersects the hypotenuse at a point. Let them
understand that the perpendicular line they have just dropped from the apex of
that triangle is the altitude of the triangle.

o Discuss with the learners Examples 8.5 and 8.6 in the Student's Book pages 122 and
123 elaborating further the workings of problems involving the altitude theorem.
Pose some random questions during the working to gauge their understandings.

e Let the learners understand that the altitude to the hypotenuse of a right-angled
triangle is the mean proportion between the segments into which it divides the
hypotenuse.

Assessment
Ask the learners to do Exercise 8.3 in the Student's Book Page 123-124.

Answers to Activity 8.5

NC NB
The ratios of AN and NC 18 a constant. This is because the altitude to the hypotenuse
of a right-angled triangle is the mean proportion between the segments into which it

divides the hypotenuse.

Lesson 4: Leg Theorem of right-angled triangle

Lesson objective

By the end of the lesson, the learner should be able to state and explain the leg theorem
of a right-angled triangle and be able to solve problems involving the same.

Introduction/Pre-requisite

Prior knowledge on Pythagoras theorem is necessary in this case. They are expected to be
able to use ruler and pair of compasses effectively to help them in handling the activities
that follows and the lesson at large. Knowledge on the properties of right angle is also
important across the unit since most of the work and activities they will be carrying out
later involves the right-angled theorems entirely.



Teaching Aids

Scissor e Writting materials e Minira paper

Learning Activities

Activities 8.6 and 8.7

Ask the learners to organise themselves into groups of between three and five.
Within the groups, ensure that they all observe gender balance and comprise
learners of different abilities. All the learners should participate actively in the
lesson and all the activities. Let them choose a group leader amongst themselves.

Let the learners do Activities 8.6 and 8.7 in the Student's Book pages 124-125 on
leg theorem of a right-angled triangle.

Let the learners observe and note down the observation before making any
deduction. Ask them to discuss the findings amongst themselves within the
group before every group produces on representative to report their findings to
the whole class.

Guide learners through the demonstration in Activity 8.7 on pages 124 — 125 and
make sure they follow all the instructions to the latter without skipping any step
stated.

Answers to Activity 8.6

4. As ADC and DBC are similar to the mother triangle.

AB  AC’ AB  BC

Synthesis

Discuss with the learners Examples 8.7 and 8.8 in the Student's Book pages 125-126
and then request one student to discuss with the whole class Example 8.8 both in
the Student's Book on page 125-126.

Formulate different questions on this section and ask the learners to answer randomly
to gauge their understanding and to check if the objective has been reached.

Let the learners understand that leg theorem states that the leg of a right-angled
triangle is the mean proportional between the hypotenuse and the projection of
the leg on the hypotenuse.

Assessment

Let the learners do Exercise 8.4 in the Student's Book pages 126 — 127.

Answers to Activity 8.7

EH QR QS

@ G)ro=rr ) -

EF PQ QR

(b) The leg of a right-angled triangle is the mean proportional between the hypotenuse

and the projection of the leg on the hypotenuse.



5. Projection of a line defines the straight line of the plane connecting the feet of the
perpendiculars let fall from the extremities of the given line.

Lesson 5: Introduction to trigonometry

Lesson objective

By the end of the lesson, the learner should be able to define trigonometry and state
trigonometric ratios. Also, the learner should be able to use trigonometry in finding the
other sides of a right-angled triangle.

Introduction/Pre-requisite

Learners are expected to have prior knowledge on right-angled triangles and also be
able to name different parts of a right-angled triangle. This knowledge on the sides of a
right-angled triangle is key inn this topic area and important across the unit since most of
the work and activities they will be carrying out later involves the right-angled triangle
and the positioning of its sides.

Teaching Aids

e Internet e Chart
Learning Activities

Activity 8.8

o Ask the learners to organise themselves into groups of between three and five.
Within the groups, ensure that they all observe gender balance and comprise
learners of different abilities. All the learners should participate actively in the
lesson and all the activities. Let them choose a group leader amongst themselves.

¢ Guide the learners through Activity 8.8 in the Student's Book page 127-128 the
identification of different sides of a right angled triangle that is used in this topic
area, trigonometry.

¢ Guide the learners through the signs used in trigonometry that are provided in
the Student's Book.

e Allow the learners to discuss the findings and observations amongst themselves,
and then ask either the group leader or any group member at random to present
the findings of their groups to the whole class. This will allow other members to
contribute in pointing out errors and adding any omission to the presented facts
on sliding and static frictions.

e This section will promote in learners among other comptences:

1.  Communication skill through the numerous group discussions
2. Cooperation and interpersonal skills through the activities in the Student's
Book.

3. Critical thinking and problem solving skills



Synthesis

e Discuss with the learners in their groups the mean of trigonometry and how to
identify different sides of a right-angled triangle that are used in trigonometry.
Also, let the learners” understand and master some of the symbols used in
trigonometry.

¢ Discuss with the learners Example 8.9 in the Student's Book page 128 on
identification of different sides of a right-angled triangle based on trigonometry
ratios.

e Letthelearners understand that trigonometry defines a branch of mathematics that
is concerned with the relationship between the sides and the angles of triangles.

Assessment

e Ask the learners to do Exercise 8.5 in the Student's Book page 129.
Answers to Activity 8.8

(a) Adj=AB, Opp =BC, Hyp=AC

(b) Adj=AB, Opp =BC, Hyp = AC
(c) Adj=BC, Opp =AB, Hyp = AC

Lesson 6: Sine and Cosine of an Acute Angle

Lesson Objective

By the end of the lesson, the learner should be able to derive these trigonometric ratios
(sine and cosine) and use it appropriately to find the other sides of an acute angle of a
right-angled triang]e.

Introduction/Pre-requisite

Assemble all the requirements required for this activity, organise the learners into
appropriate groups where all can access all the requirements needed in this section.

Teaching Aids

e (Calculator
Learning Activities
Activity 8.9

e Ask the learners to organise themselves into appropriate groups of between four
and five. Within the groups, ensure that they all observe gender balance and
comprise learners of different abilities. All the learners should participate actively
in the lesson and all the activities.

¢ Guide the learners through the steps and procedure stated in the Student's Book
that are followed in deriving both the sine and cosine trigonometric ratios.



Given the right-angled triangles, the learner should be able to find the ratios as
stated and be able to comprehend and relate in getting the ratios required here.
Guide the learners effectively until all are able to handle the problems with ease.

Let the learners do Activity 8.9 in the Student's Book page 129 demonstrating how
to find the sine and cosine of an angle. Also, the activity demonstrates that these
ratios are constant for a particular angle irrespective of the size of the triangle.

This section will promote in learners among other comptences;
1. Communication skill through the numerous group discussions

2. Cooperation and interpersonal skills through the activities in the Student's
Book.

3. Critical thinking and problem solving skill

Synthesis

Learners must have realised that given a right-angled triangle:

- Sin 6 = Opposite side/Hypotenuse

- Cos 0 = Adjacent side/Hypotenuse

Discuss with the learners Example 8.10 in the Student's Book pages 130-131 as

you gauge their understanding by asking them random relevant questions on
this section.

Assessment

Let the learners do Exercise 8.6 in the Student's Book page 131 as home assignment.

Answers to Activity 8.9

4.

i 1 2 3 4 5

OA, (cm) 1.1 2.2 3.3 44 5.5

OB, (cm) |1 2 3 4 5

AB, (cm) | 0.6 1.2 1.8 24 3.0

AB./OA, |0.5455 0.5455 0.5455 0.5455 0.5455

OBi/OAi 0.9090 1.9091 2.9091 3.9091 4.9091
B OB,

OlAi = constant o Ali = constant

Lesson 7: Finding sine and cosine using calculator

Lesson Objective

By the end of the lesson, the learner should be able to use calculator in finding both sine
and cosine and to be able to solve the related questions.



Introduction/Pre-requisite

Assemble all the requirements required for this activity, organise the learners into
appropriate groups where all can access all the requirements needed in this section.

Teaching Aid
e Calculator
Learning Activities

Activity 8.10
e Ask the learners to organise themselves into groups of between three and five.
Within the groups, ensure that they all observe gender balance and comprise

learners of different abilities. All the learners should participate actively in the
lesson and all the activities.

e Let the learners do Activity 8.10 in the Student's Book page 131 in finding sine
and cosine using calculator.

o After the end of the activity, ask the groups to present their results to the class
each at a time as the other groups compare with other groups results.

Synthesis

e Letthelearners discuss amongst themselves Examples 8.11 and 8.12 in the Student's
Book page 131-132 as you ask them random questions on their understanding
the topic area.

¢ Guide the learners through the steps of finding sine and cosine using the calculator
and the use of sine and cosine in solving right-angled triangles.

e Guide the learners to understand that as the angle increases from 00 to 900 their
sine increases from 0 to 1 and their cosine decrease from 1 to 0.

e Make sure learners have understood the activity very well.
Assessment
e Let the learners do Exercise 8.7 in the Student's Book page 132.

Answers to Activity 8.10

(a) sin 32° =0.5299 and cos 32° = 0.8480
(b) sin 17.89° = 0.3072 and cos 17.89° = 0.9516
(c) sin 73.5° = 0.9588 and cos 73.5° = 0.2840

Lesson 8: Using sines and cosines to find angles and lengths of sides of right-angled triangles

Lesson Objective

By the end of the lesson, the learner should be able to use sine and cosine to solve right-
angled triangles.



Introduction/Pre-requisite

Assemble all the requirements required for this activity, organise the learners into
appropriate groups where all can access all the requirements needed in this section.

Teaching Aid
e Calculator
Learning Activities Activity 8.11

e Organise the learners into pairs where they are supposed to work with their
immediate neighbours or according to the sitting arrangement in class.

e Letthelearners do Activity 8.12 in the Student's Book page 134 on using sine and
cosine to solve right-angled triangles.

o Allow the learners to discuss the findings and observations amongst themselves
in their respective pairs, and then ask either of them at random to present their
findings to the whole class. This will allow other members to contribute in pointing
out errors and adding any omission to the presented facts air resistance.

Synthesis

e  Guide the learners through the steps of finding of using sine and cosine in solving
right-angled triangles.

e Wind up the activity summary and do Examples 8.13 and 8.14 in the Student's
Book pages 133-134.

e Make sure the learners have understood the activity very well.

Assessment

o Ask the learners to do Exercise 8.8 in the Student's Book pages 134.

Answers to Activity 8.11

(a) x=7.28 cm, y =5.29 cm, 6 = 36°
(b) y=4.38 cm, 6 =42.4°

Lesson 9: Defination of a tangent of an Acute Angle

Lesson objective

By the end of the lesson, the learner should be able to know how to find the tangent of
an acute angle and to solve all related questions. Similarly, the learner should be able to
derive this trigonometric ratio and use it appropriately to find the other sides of an acute
angle of a right-angled triangle.



Introduction/Pre-requisite

Prior knowledge on trigonometry and right-angled triangles is necessary. Similarly, the
teacher needs to remind learners on the topic of angles learned in S1 where they are
expected to know and be able to identify an acute angle. Gauge the learners understanding
on angles by asking them random questions. This is important because most of the work
and activities they will be carrying out in this topic area entirely involves acute angles and
right-angled triangles. It is therefore important to confirm that learners have the required
skills and knowledge on angles.

Teaching Aids

e Internet e Chart
Learning Activities

Activity 8.12

e Organise the learners in appropriate groups. Within the groups, ensure that they
all observe gender balance and comprise learners of different abilities. All the
learners should participate actively in the lesson and all the activities. Let them
choose a group leader.

e Ask the learners to do Activity 8.12 in the Student's Book pages 134-135 as you
guide them through every step stated.

¢ Guide the learners on the process of constructing a perpendicular line from a
point as stated in the activity.

e Let the learners make observations and take measurements of their findings.
All the measurements they are supposed to feed in the table 8.2 provided in the
Student's Book within the same activity.

e Ask the learners to discuss this concept in their group and choose any member
from any group at random to present the findings off their group to the whole
class.

e Make sure that all the learners participates actively and make sure all are able to
handle the exercise.

e This activity will promote communication skill through the numerous group
discussions, cooperation and interpersonal skills through the activities in the
Student's Book and also critical thinking and problem solving skills amongst the
learners in learners among other comptences.

Synthesis

e Discuss with the learners Example 8.15 in the Student's Book page 135. Request
one student to discuss with the whole class Example 8.16 in the Student's Book
page 135-136.

e Formulate different questions on this section and ask the learners to answer
randomly to gauge their understanding and to check if the objective has been
reached.

e Letthelearners understand that the tangent of each of the acute angles in the two



figures is equal to the opposite side divided by the adjacent side of the triangle.
Tan 6 = Opposite side
Adjacent side
where 6 is one of the adjacent sides of the acute angle of a right-angled triangle.
e Guide the learners to prove that the tangent of an angle is constant irrespective
of the size of the triangle.

Assessment
e Let the learners do Exercise 8.9 in the Student's Book page 136.
Answers to Activity 8.12

5.
i 1 2 3 4 5
AB, (cm) 07 |14 |21 |28 |35
OB, (cm) 1 2 3 4 5
AB./ OB, 07 |07 |07 |07 |07
B. .
6. OlBil is a constant

Lesson 10: Use calculators to find tangent of angles and angles given their tangents

Lesson Objective

By the end of the lesson, the learner should be able to know and understand the steps
involved in using a calculator to find the tangent of angles and to be able to solve questions
involving the same.

Introduction/Pre-requisite

Assemble all the requirements required for this activity, organise the learners into
appropriate groups where all can access all the requirements needed in this section and
guide them on how to find tangent of angles by use of calculators.

Teaching Aids

e Calculator

Learning Activities

Activity 8.13

e Askthelearners to organise themselves in pairs. Within the groups, ensure that

they all observe gender balance and comprise learners of different abilities.
All the learners should participate actively in the lesson and all the activities.

e Before taking the learners through the activity stated in the Student's Book,
take the learners through the requirements of the derivation as stated in in
the previous activity in the Student's Book.



e Take the learners through Activity 8.13 in the Student's Book page 136 on the
use of calculators in finding the tangent of an acute angle of a right-angled
triangle.

e This section will promote in learners among other competences;

1.  Communication skill through the numerous group discussions

2. Cooperation and interpersonal skills through the activities in the Student's
Book.

3. Critical thinking and problem solving skills.

Synthesis

¢ Guide and discuss with the learners the use of calculators in finding the tangent
of an acute angle of a right-angled triangle. By comparing the use of a calculator

and the manual method, the learners must have realised that it is easier to use
a calculator compared to the manual method.

e Discuss with the learners Examples 8.17 and 8.18 in the Student's Book page
136 and then ask them random questions to gauge their understanding of the
topic area.

Assessment
e Let the learners’ do Exercise 8.10 in the Student's Book page 137.
Answers to Activity 8.13

(a) 0.1228 (4 dp) (b)  0.2419 (4 dp)
(c) 1.1918 (4 dp)

Lesson 11: Using tangents to find lengths of sides and angles of right-angled triangles

Lesson Objective

By the end of the lesson, the learner should be able to know and understand the use of
tangents to solve triangles most specifically in finding the missing side of a right-angled
triangle given the two sides and an angle.

Introduction/Pre-requisite

Assemble all the requirements required for this activity, organise the learners into
appropriate groups where all can access all the requirements needed in this section and
remind them of the formula of finding the tangent of an acute angle of a right-angled
triangle.

Teaching Aids

e Calculator



Learning Activities

Activity 8.14

Organise the learners in appropriate groups. Within the groups, ensure that they
all observe gender balance and comprise learners of different abilities. All the
learners should participate actively in the lesson and all the activities. Let them
choose a group leader.

Let the learners do Activity 8.14 in the Student's Book page 137 demonstrating
the use of tangents in solving triangles, in terms of the sides and the angles of the
triangle given.

Let the learners conduct a discussion within their groups on their observation as
they note down the points discussed.

Ask any other member from the group at random, to present their findings to the
whole class and allow other members to contribute in pointing out errors and
adding any omission to the presented facts.

This activity will promote communication skill through the numerous group
discussions, cooperation and interpersonal skills through the activities in the
Student's Book and also critical thinking and problem solving skills amongst the
learners in learners among other comptences

Synthesis

Discuss with the learners Example 8.19 and 8.20 in the Student's Book page 137-138
as you ask them random question to gauge their understanding of the topic area.
The learners, in their respective groups, must have found that using the expression
for the tangent of an acute angled right-angled triangle, they are able to find the
values of unknown sides and angles in the triangle.

Assessment

Let the learners do Exercise 8.11 in the Student's Book page 138.

Answers to Activity 8.14

1.

(@) 5.6 (b) o =236.9°and 6 =53.1°

Lesson 12: Application of trigonometric ratios (sine, cosine and tangent)

Lesson objective

By the end of the lesson, the learner should be able to relate trigonometry to the real life
situation and its application.

Introduction/Pre-requisite

Prior knowledge on Pythagoras theorem is necessary in this case. They are expected to be
able to use ruler and pair of compasses effectively to help them in handling the activities



that follows and the lesson at large. Knowledge on the properties of right angle is also
important across the unit since most of the work and activities they will be carrying out
later involves the right-angled theorems entirely.

Teaching Aids

e Calculator
Learning Activities
Activity 8.15

e Organise the learners in appropriate groups ensuring that all the groups observe
gender balance and comprises learners of different abilities. All the learners should
participate actively in the lesson and all the activities. Let them choose a group
leader.

e Let the learners do Activity 8.15 in the Student's Book pages 138-139 on the
application of trigonometry in the real-life situation.

e Guide the learners through all the steps stated in the activity without skipping
any step stated. In the process, let them observe as they notes down the important
points to be used during discussions.

e Ask them to compare their findings with the proof that is well illustrated provided
in the Student's Book.

e This section will promote in learners among other comptences;
(a) Communication skill through the numerous group discussions

(b) Cooperation and interpersonal skills through the activities in the Student's
Book.

(c) Critical thinking and problem solving skills.
Synthesis

e Make sure that learners can relate trigonometry to the real life situation and give
out some of its applications.

e Discuss with the learners Examples 8.21 and 8.22 in the Student's Book pages
139-140.

Assessment

e Let the learners do Exercise 8.12 in the Student's Book pages 140 — 141.

Answers to Activity 8.15

tan/3 = —— = AC=
AC

tan
tan o =i:>AB: i
AB tana
il i o= AC - AB

 tan B tana



Summary of the Unit

Summarise the unit by:

Asking the learners to take the whole class through the different concepts
highlighted in the unit summary given in the Student's Book page 141-142. Take
the learners through a question and answer method to help them recall the learnt
concepts correctly.

Ask the learners to describe the solutions to problems they faced at the beginning
of the unit like the difference between simple and compound interest and also
the application of the compound interest formula in the real life situation within
the financial and banking institutions.

Additional information to the teachers

It is important for the teacher to understand that:

In Mathematics, the Pythagorean theorem, also known as Pythagoras’s theorem,
is a fundamental relation in Euclidean geometry among the three sides of a right
triangle.

The Pythagorean theorem takes its name from the ancient Greek mathematician
Pythagoras, who was perhaps the first to offer a proof of the theorem. But people
had noticed the special relationship between the sides of a right triangle long
before Pythagoras.

End of Unit Assessment

Ask the learners to do Unit Test 8 in the Student's Book pages 142-143 as a class
assessment and encourage all of them to participate actively.

Remedial Activities

For the slow learners, a teacher should organize remedial lessons where he/she
guides them through the activities once again and more slowly to help them
understand the concepts.

Remedial Exercises

1. In the triangles below lengths are given in metres. Find the values of the unknown.

(a) (b)

1m m \,gm
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2. Find the length of AB in the triangle ABC below.

/\

3.5ecm D 4 cm
3. In triangle ADC below, ﬁnd the length of segment AB.

<&
&
b/ X cm

O
4. Find the values of the angles in the followmg

a)Sinx=0.5 b)Siny=0.7071 c)Tanx—3 d)COSXZJ_i
3 2

Extended Exercise

e The calculations in this unit may not be challenging to the specially gifted learners
hence they finish the doing the task so fast then get bored and start distracting
others. Give learners the questions below.

1. Find the value of k in the figure below.

(k+5)cm

2. The altitude to the hypotenuse of a right — angled triangle is 10 cm long.
If the hypotenuse is 22 cm long, what are the lengths of two segments of
the hypotenuse?



3. In the triangle ABC below, find the lengths represented by letters.
B

9cm

6 cm|

A

4. Given that sin a = %, what is the value of tan a in terms of x and y?
y

Answers

Exercise 8.1 (Student's Book pages 117 — 118)

1. (a) 1091cm (b) 1.73cm  (c) 2.65 cm (d) 1.66 cm
(e) 1.41 cm (f) 6.71 cm

2. (a) 4.6m (b) 5m

3. 8245m 4. 6.44m

Exercise 8.2 (Student's Book page 120)

1. 9cm

2. (a) 15cm (b) 9cm

3. 3.75cm

4. (a) 24° (b) 48°

5. x=4cm, median = 10cm

Exercise 8.3 (Student's Book pages 123 — 124)

1. 12.5cm 2. 36cm 3. 6 cm

4. (a) 6cm (b) 10 cm

5. 4cm, 16 cm 6. 13.42 cm 7. 4 cm

8. EH=5cm, HG =20 cm 9. 4 cm and 25 cm 10. 6cm

Exercise 8.4 (Student's Book pages 126 — 127)

1. 10.39 cm 2. 917 cm 3. 25cm 4. BD=533,AC=14.42
5. 10.58 cm 6. 1.8cm 7. XV=554cm, XW =577 cm

8. (a) KN=96cm (b) NL =54 cm (c) NM=72cm

9. (a) QR=9.8,PQ=6.93cm, SU=5.66 cm
10 (a) 10.4 cm (b) 13.75 cm (c) 15.87 cm
Exercise 8.5 (Student's Book page 129)
1. a-Adj=PQ, Opp =PS, Hyp =QS
B—-Adj =PS, Opp = PQ, Hyp = QS

— VRY, ——



0 -Adj = PQ, Opp = QR, Hyp = PR
Y -Adj=QR, Opp = PQ, Hyp = PR
¢ — Not in right-angled triangle hence not applicable.

2. (a) 4cm (b) 6.32 cm
3. (a) AD, AB (b) BC, AC
AD =16 cm BC=15cm
AB =20 cm AC=25cm
Exercise 8.6 (Student's Book page 131)
1. (a) 0.3,09 (b) 0.6,0.7 (c) 09,04 (d) 0.9,02

2. (a) A=42° (b) B=49° () C=37° (d) D=71° (e) E=65°

(f) F=44° (g) G=25° (h) H=57° i) I=41° (G J=77°

(k) K=70° (1) L=56°
Exercise 8.7 (Student's Book page 132)

1. (a) 0.0523 (b) 0.2250 (c) 09397 (d) 0.8910
(e) 0.2284 (f) 0.7408 (g) 0.9823 (h) 0.9999
2. (a) 09511 (b) 0.8910 (c) 0.6561 (d) 0.3420
(e) 09426 (f) 0.8028 (g) 0.2130 (h) 0.106 3
3. (a) 234° (b) 52° (c) 68.1° (d) 85.1°
(e) 71.6° (f) 66.6°
4. (a) 23.33° (b) 55.66° (c) 82091° (d) 64.4°
(e) 28.35° (f) 56.25°
Exercise 8.8 (Student's Book page 134)
1. (a) 3.009 cm (b) 4.815cm (c) 3.126 cm (d) 5.446 cm
(e) 79.864 cm (f) 6.84cm (g) 93.969 cm (h) 8.097 cm

2. (@) x=500cm,y=747cm (b) p=7.04cm,q=>540cm
Exercise 8.9 (Student's Book page 136)

1. (a)0.8391 (b) 1.0000 (c) 1.1918 (d) 0.4663
(e) 0.6494 (f) 1.7321

2. (a)14.0° (b) 21.8° (c) 23.2° (d) 51.3°
(e) 50.2° (f) 60.3° (g) 69.4° (h) 45°
(i) 71.6°

Exercise 8.10 (Student’'s Book page 137)

(a) 0.1228 (b) 0.2419 (c) 1.1918 (d) 1.0990



(e) 5.9758 (f) 0.0386 (g) 0.3338
(i) 2.3547 (G) 1.2685 (k) 2.0732
Exercise 8.11 (Student's Book page 138)

1. (a)12.6 cm (b) 13.7 cm (c) 9.99 cm
2. (a) 2.18cm (b) 11.9 cm (c) 46.4 cm

3. (a) 28° (b) 22.62° (c) 28.03° (d)
Exercise 8.12 (Student's Book pages 140-141)
1. 2.75m 2. 4945 m
3. Length=9.06 m; width=423m 4. 14.84 km.
6. 24.62°(2d.p.) 7. 1562m
8. (a) Boat A travelled 2.0 km east.
Boat B travelled 4.6 km east.
Boat B by 2.6 km
(b) 7.3km
9. 1472m 10. 39.81° (2 d.p.)
12. 3849 m (1 d.p.) 13. 86.6 m (1 d.p.)
14. (a) 84.8 cm (b) 65 cm

'nit 8 Test (Student's Book pages 142—1 43)I

1. (a)a=58cm(b)b=9.9cm
4.47cm = 4.5 cm
12.8 cm
x=10 cm, Hyp = 46 cm
(a) m=49cm, n=575cm
6.25 cm, 3.75 cm
16 cm, 4 cm
24 cm
237 m
.A=92m,B=69m

A N A L o

—_
= O

(c) x=39m, h=73m

(h)
(1

(d)
(d)

. (@) 94 cm (b) a=241cm, b=427cm,

1.4648
3.3759

17.4 cm
12.4 cm
56.02° (e) 42.83°

5. 17.46° (2d.p.)

11. 469 m (1d.p.)

c=18.86 cm



Remedial Exercises
1. (a) x=1414m (b) a=40.9°
2. AB=5.12cm 3. AB=4cm

4. (a) x=230° (b) 45° (c) 30° (d) 30°

Extended Exercises

1. K=4cm 2. 15.6 cm and 6.4 cm

3. x=11.62 cm 4. tana=——
yz_xz



UNIT
9 CIRCLE THEOREM

(Student's Book pages 144—-174)
Key unit competence

By the end of this unit, the learner should be able to construct mathematical arguments
about circles and use circle theorems and discs to solve related problems.

Learning Objectives

Knowledge and Understanding

e Recognize and identify the elements of a circle.
e Identify angle properties in a circle.

Skills

e Find the length of elements of a circle.

e Calculate the area of disk and its sector.

e Use the angle properties of lines in circles to solve problems.
e Use tangent properties to solve circle problems.

Attitudes and Values

e Develop clear, logical, and coherent thinking.
e Appreciate the importance of circle theorems in dividing into sectors.
e Promote teamwork when working in groups.

e Show patience, mutual respect, tolerance, and curiosity in solving and discussion
problems involving circle theorems and disk.

Pre-requisite to this Unit

Learners need the following to acquire the knowledge, skills, attitudes and values that
are envisaged in this unit without any difficulty:

e Properties of circles: here the learners should be able to remember some of the
properties of circles that were learned in S1. Using the question and answer
method, the teacher should make sure that all the learners can remember these
concepts before they are introduced to the concept of circle theorem.

e Learners are introduced to basic concepts about circles back in P5, their properties
and to get their areas and circumference. The teacher is therefore expected to
remind the learners on some of the basic elements of a circle and to use short
written questions and questions and answers to ascertain that they still have
these skills before you can introduce them to all the theorems derived from the
circle. The teachers should guide those with challenges.

— PRy —



The understanding of the unit by the learners is fundamental as it cuts across
several areas and topics of mathematics. For better understanding of the topic, you
should constantly engage the learners in the several practical activities provided
in the Student's Book. Similarly, the learner should be made to understand and
relate these activities with their daily lives to make them appreciate and enjoy the
effects and applications of circle theorem in making our lives easier and better in
overcoming some of the daily challenges we constantly face in life.

Generic competences to be addressed

Problem solving skills: this competence will be gained when leaners involve
themselves in solving complexed problems.

Critical thinking: this will be though engagement in different activities of this
unit

Leadership skills: this is though leaners working as group leaders.

Cross-cutting issues to be addressed

The specific cross cutting issues to be addressed in this unit includes;

Inclusive education: this involves ensuring that all the learners are engaged in
education and that they are welcomed by other students so that everyone can
achieve their potential. This inclusiveness embraces all individuals regardless of
their gender and abilities including those with physical disabilities and learning
difficulties. The aim of inclusive education and curriculum is ensuring participation
in education of learners with varied learning styles and other difficulties.

Peace and value education: This will be though encouraging leaners to work
in groups. Peace is critical for the society to flourish and for every individual to
focus on personal development and achievements and their contribution to the
success of the nation. Value education forms a key element for the strategy for
ensuring young people recognise the importance of contributing to the society,
working for peace and harmony and being committed to avoiding conflict.

Vocabulary/Keywords

Learner will come across the following concepts in the course of their learning, which,
are explained in the book. Some of these concepts include:

Circle e Chord . Tangent
Segment e Secant . Sector

Guide the learners to understand the meaning of these words and how they are used.
You also need to speak out mathematical statements involving these words in order to
master their meaning, usage and application.



Guidance on the problem statement

In order to focus the attention of the learners into the general direction of this
unit, the teacher should guide the learners on how to conduct unit focus activity
at the beginning of this unit in in the Student's Book page 144.

Unit Focus Activity

Organise the learners into appropriate groups of three and guide them through
the focus activity on page 144 on the Student's Book at the beginning of the unit.
The groups should consider gender balance and any disability if any.

From their reference books, ask them to research the meaning of angle theorems
for circles.

Still in their groups, ask them to apply the theorems found above to find the
values of angles given in Fig. 9.1 in the Student's Book page 144. Let them state
the reasons for their answers supporting the theorems in each case.

From their analysis and research, let them compare their answers with those from
other groups and ask one member from every group to present their findings to
the whole class.

Answers to Unit Focus Activity

1.

Angles at the centre and circumference of a circle

(a) Angles in a semi circle (b) Angles in same segment
(c) Angles in a cyclic quadrilateral (d) Tangent to a circle
(e) Angles in alternate segment. (f) Perpendicular bisector of a chord

(a) <MLN=40° Angles subtended to the circumference by same cord.

(b) <OLN =25° Angles subtended to the circumference by the diameter add up to
90°

(c) <LNP =<LKN = 65°, Angles in alternate segment are equal.

(d) <MPN =10°

Attention to special needs

You should provide the learning materials for all learners including those with
special needs i.e. physically challenged, fast and slow learners’, and those with
impaired hearing.

For the slow learners’, you need to organise some remedial lessons where you need
to guide them through the activities once again slowly to help them understand
the needed concepts.

The calculations in this unit may not be challenging to the specially gifted learners
and they may finish ahead of the others then get bored and start distracting others.
You therefore need to prepare additional and more challenging questions for these
learners.
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List of lessons

Lesson No. Lesson title Number of periods
1 Elements of a circle 2
2 Theorem 1 — Angles at the centre and circumference of a circle 2
3 Theorem 2 — Angles in a semi circle 2
4 Theorem 3 — Angles in the same segment 2
5 Theorem 4 — Angles in a cyclic quadrilateral 2
6 Theorem 5 - Tangent to a circle 2

Constructing a tangent at any given point on the circle

Constructing a tangent to a circle from a common point

8 Theorem 6 — Angles in alternate segments 2

Theorem 7 — Properties of chords — Perpendicular bisector of a
chord

Lesson Development

Lesson 1: Elements of a circle and disk

Lesson objective

By the end of the lesson, the learner should be able to state and label different elements
of a circle.

Introduction/Pre-requisite

In S1, the learners had already learned about the properties of circles and solving problems
on the finding of area and circumference of the same. Remind the learners that a circle
defines a line forming a complete loop with every point on which is a fixed distance from
a centre point. Use the activity provided to let them understand the elements of both
circles and discs and later the circle theorems.

Teaching Aids

- Pair of compasses, -« Ruler - Pencil
Learning Activities

Activity 9.1

e Ask the learners to form groups of between 3 and 5. Ensure that all these groups
observe gender balance and comprise learners of different abilities. All the learners
should participate actively in the lesson and all the activities. Let them choose a
group leader.

o Letthe learners do Activity 9.1 in the Student's Book page 144 on the elements of
a circle and disc.

e Ask learners draw a circle of any radius then using a ruler and a pencil draw a
straight line that passes through the centre of the circle and measure the distance




from the centre of the circle to both ends of the straight line. Then let them name
the different parts of the circle.

Let the group have a discussion on their observation and ask the group leader to
note down the points discussed.

This lesson will promote in learners among other comptences;
1. Communication skill through the numerous group discussions.

2. Cooperation and interpersonal skills through the activities in the Student's
Book.

3. Critical thinking and problem solving skills.

Synthesis

Let the learners understand that both the distances from the centre to the
circumference of the circle are equal. These distances are the radius of the circle.

Formulate different questions on this section and ask the learners to answer
randomly to gauge their understanding and to check if the objective has been
reached.

Let the learners observe figures 9.2 to 9.11 in the Student's Book pages 144-146
illustrating and defining different parts of a circle.

Summarise by letting the learners understand all the elements of a circle and the
circle theorems.

Assessment

Use question and answer method to prompt the learners” understandings on the different
elements of a circle.

Answers to Activity 9.1

r=2cm
AB = Diameter

r = radius

O = centre
CD = chord
The teacher to guide learners on how to draw a circle using a pair of compass.

The teacher to go round and ensure that learners are measuring the correct
diameter.



+  Parts of a circle include: centre, diameter, radius, circumference, a chord, segment, sector,
arc, secant line, tangent line etc. .

Circle Theorems

Lesson 2: Theorem 1 - Angles at the centre and circumference of a circle

Lesson objective

By the end of the lesson, learners should be able to understand and demonstrate that the
angle subtended at the centre of a circle is twice the angle subtended by the same on the
circumference of the same circle on the same side.

Introduction/Pre-requisite

From the concept of the elements of a circle and disc learned early, the learner should be
able to have the understanding and to know the connection and relationship between
first circle theorems stating that the angle subtended at the centre of the circle is twice
the angle at the circumference. Similarly, in S1, the learner had already learned some of
these types of circle theorems.

Teaching Aids

e Pair of compasses o Ruler o Pencil

Learning Activities

Activity 9.2

«  Organise the learners into appropriate groups. Ensure that all these groups observe
gender balance and comprise learners of different abilities. All the learners should
participate actively in the lesson and all the activities.

e Askthelearners do Activity 9.2 in the Student's Book on page 146 that demonstrates
the angles at the centre and the circumference of the circle.

e Let the learners draw a circle centre O with any convenient radius, mark two
points A and B on the circumference, then mark point P that is then joined to the
two marked points.

e Allow the learners to discuss the findings and observations amongst themselves,
and then ask either the group leader or any group member at random to present
the findings of their groups to the whole class. This will allow other members to
contribute in pointing out errors and adding any omission to the presented facts
on sliding and static frictions.

e Guide the learners through the proof of the theorem stated in the Student's Book
page 149 using the two figures given.

e Still in the same groups, discuss with the learners the proof of the theorem as in
the Student's Book.

e This section will promote in learners among other comptences;

1. Communication skill through the numerous group discussions.
2. Cooperation and interpersonal skills through the activities in the Student's

Book.



3. Critical thinking and problem solving skills.

Synthesis

Let the learners discuss Examples 9.1 to 9.3 in the Student's Book pages 147-148
as you guide them through as you shed more light on the applications of this
theorem.

Summarise the section by letting the learners know that the angle subtended at the
centre of a circle is twice the angle subtended by the same on the circumference
of the same circle on the same side.

Assessment

Formulate different questions on this section and ask the learners to answer
randomly to gauge their understanding and to check if the objective has been
reached.

Let the learners do Exercise 9.1 in the Student's Book pages 148-149.

Answers to Activity 9.2

1.

The teacher to go round and ensure that <APB drawn by learners is on the
circumference and <AOB is at the centre.

The teacher to go round and ensure learners are measuring angles <AOB and
<APB  correctly.

Angle AOB is twice angle APB.
For all learners angle AOB should be twice <APB.
]

# <AOB =2APB

Lesson 3: Theorem 2 - Angle in a semicircle

Lesson objective

By the end of the lesson, the learner should be able to understand and demonstrate that
the angle in a semicircle is a right angle at the circumference.

Introduction/Pre-requisite

Learners are required to have knowledge on the concept of the elements of a circle and
disc and the first circle theorem learned early. From here, they should be in a position to



connect and relate these concepts to the second circle theorem that states that the angle
the angle in a semicircle is a right angle at the circumference.

Teaching Aids

Pair of compasses o Ruler o Pencil

Learning Activities

Activity 9.3

Still in the same groups of Activity 9.3, ask the learners to carry out Activity 9.3
in the Student's Book page 149 that are based on the angle in a semicircle.

Here, the learners are expected to draw any circle centre O with any convenient
radius. Then draw a diameter AB and mark another point C on the circumference
and join A to C and B to C.

Ask the learner to observe and measure angle ACB and compare their results
with the findings of members of other groups.

Allow the learners to discuss the findings and observations amongst themselves,
and then ask either the group leader or any group member at random to present
the findings of their groups to the whole class. This will allow other members to
contribute in pointing out errors and adding any omission to the presented facts
on sliding and static frictions.

This section will promote in learners among other comptences:
1. Communication skill through the numerous group discussions.

2. Cooperation and interpersonal skills through the activities in the Student's
Book.

3. Critical thinking and problem solving skills.

Synthesis

Ask the learners random questions to gauge their understanding and to check if
the objective has been reached.

Let the learners know that the angle in a semicircle is a right angle at the
circumference.

Let the learners discuss Examples 9.4 and 9.5 in the Student's Book page 150 as
you guide them through as you explain more on the applications of this theorem.

Assessment

Ask the learners random questions based on the activity to gauge their
understanding on the topic area.

Let them attempt Exercise 9.2 Student's Book pages 150-151.



Answers to Activity 9.3

Guide the learners through the activity as you go around checking if they are following
the instructions to the latter.

4. /ACB =90° for all learners
C

g

A

Lesson 4: Theorem 3 - Angle in the same segment

Lesson Objective

By the end of the lesson, the learner should be able to understand and demonstrate that
angles subtended by the same chord on the same side of the chord are equal.

Introduction/Pre-requisite

From the knowledge and concept on angle properties and the elements of a circle and
disc learned early, the learner should be able to connect and relate these concepts to the
third circle theorem stating that angles subtended by the same chord on the same side
of the chord are equal.

Teaching Aids

e Pair of compasses J Ruler e Pencil
Learning Activities

Activities 9.4 and 9.5

e Organise the learners into pairs where they are supposed to work with their
immediate neighbours or according to the sitting arrangement in class.

e Let the learners do Activities 9.4 and 9.5 in the Student's Book pages 151 and 152
respectively demonstrating that angles subtended by the same chord on the same
side of the chord are equal.

e Askthelearner to draw the same circle as in the other previous activities but here
they have to mark four points, A, B, C, and D such that chord AB has the same
length as CD. Guide them through all the instructions and procedures stated
within the two activities.

e Let the learners draw angle APB and CQD as shown in the Student's Book then
allow them to measure the angles, Activity 9.5. Let the learners comment on the
size of the angles.



Allow the learners to discuss the findings and observations amongst themselves
in their respective pairs, and then ask either of them at random to present their
findings to the whole class. This will allow other members to contribute in pointing
out errors and adding any omission to the presented facts air resistance.

Synthesis

Let the learners understand that the two angles are equal and that angles subtended
on the circumference by the same chord in the same segment are equal.

Similarly, learners should be able to understand that equal arcs of the same circle
or of equal circles subtend equal angles at the circumference. Also, equal chords
of the same circle or of equal circles cut off equal arcs.

Still in pairs, allow the learners to discuss Example 9.6 to 9.8 in the Student's Book
page 152-153 as you elaborate to them further on angles subtended by the same
chord. This will enable you to gauge if the objectives have been met.

Assessment

Let the learners do Exercise 9.3 in the Student's Book pages 153-154.

Answers to Activity 9.4

Q" R

A B

<APB = <AQB = <ARB = <ASB. All classmates should have the same observation.

Answers to Activity 9.5

Q
P

A D
<APB = <CQD 7. The length of arc AB is equal CD.



Lesson 5: Theorem 4 - Angles in a cyclic quadrilateral

Lesson Objective

By the end of the lesson, the learner should be able to understand that the opposite interior
angles of a cyclic quadrilateral are supplementary (add up to 180°).

Introduction/Pre-requisite

Knowledge on the properties off angles and subsequent circles learned back in S1 and S2
is necessary in handling this section and therefore, the learner should be able to connect
and relate these concepts and knowledge to the fourth circle theorem stating that the
opposite interior angle o a cyclic quadrilateral are supplementary (add up to 180°).

Teaching Aids

e Pair of compasses . Ruler . Pencil
Learning Activities

Activity 9.6

e Organise learners into appropriate groups of between four and six. In these groups,
ensure that all these groups observe gender balance and comprise learners of
different abilities. All the learners should participate actively in the lesson and
all the activities.

e Let the learners do Activity 9.6 in the Student's Book page 154.

e Letthelearners draw a circle centre O of any convenient radius then mark points
A, B, Cand D in that order then join them to form a quadrilateral. Ask the learners
observe and measure the sizes of angles ABC and ADC then find their sum.

o Let the group have a group discussion on their observation and note them down
before comparing the result with those from other groups.

e This section will promote in learners among other comptences;

1. Communication skill through the numerous group discussions

2. Cooperation and interpersonal skills through the activities in the Student's
Book

3. Critical thinking and problem solving skills.

Synthesis

¢ Guide the learners through the proof of the theorem that is stated in the Student's
Book page 155-156. From these proofs, learners should be able to understand that;
the opposite interior angles of a cyclic quadrilateral are supplementary i.e. they
add up to 180° and that the exterior angle is equal to the interior opposite angle.

e Summarise the section by formulating some of the questions that are related to
the section and elaborating more on the proof that the opposite interior angles of
a cyclic quadrilateral are supplementary.



e Let the learners do Examples 9.9 to 9.12 then ask one student to guide others on
the board in the Student's Book on pages 156-157.

Assessment

e Asklearners to do Exercise 9.4 in the Student's Book pages 157-158.

Answers to Activity 9.6

B C

. The sum of angle BAD and ZBCD is equal to 180°.
e The pairs of angles are opposite.

e For all the members of the class the sum of two pairs of opposite angles should add
up to 180°.

e An exterior angle ZB is equal to opposite interior angle ADC.

Lesson 6: Theorem 5 — Defination of tangent to a circle

Lesson Objective

By the end of the lesson, the learner should be able to understand that a tangent to a circle
is perpendicular to the radius drawn through the point of contact. Also, a perpendicular
to a tangent at its point of contact passes through the centre of the circle.

Introduction/Pre-requisite

Introduce the lesson by asking every learner to use a pair of compasses and a pencil to
draw any circle of any convenient radius and then draw a line that touches the circle at
the circumference from a point outside the circle. Check their work if they have followed
the instructions to the later. The use of pairs of compasses in this lesson is key and the
learner should be able to use the instruments appropriately and be able to take accurate
measurements.

Teaching Aids

e Pair of compasses o Ruler o Pencil
Learning Activities

Activities 9.7 and 9.8

e Organise your learners into appropriate groups depending the availability of
suggested learning materials. Ensure that the groups formed are gender sensitive



(in case your class has boys and girls) and of different abilities. Working in groups
will enhance teamwork and cooperation among learners.

With your guidance, ask them to do Activity 9.7 and 9.8 in the Student's Book
pages 158 respectively that demonstrates the theorem of the tangent to a circle.
The activity may be enjoyable and amazing to the learners, but let them not lose
the main concept of the activity i.e. learners tend to enjoy using pair of compass
to draw circular figures, this should not distract them from the objective of the
lesson.

Let the learners discuss their observation from their activity. This will promote
communication skills among your learners.

Synthesis

Having done the activity, guide the learners through a class discussion on their finding.

Let them understand that:

1. Aline that cuts a circle at one distinct point is called a secant

2. Aline that has only one point in contact with the circle is called a tangent.

3. A tangent to a circle is perpendicular to the radius drawn through the point of
contact

4. A perpendicular to a tangent at its point of contact passes through the centre of

the circle.

Guide the learners through Example 9.13 in the Student's Book page 151. Choose any
student at random to guide others through Example 9.14 in the Student's Book pages
159-160.

Assessment

Let the learners do Exercise 9.5 in the Student's Book pages 160-161.

Answers to Activity 9.7

The line is called a tangent.

A

AT is called a tangent.



Answers to Activity 9.8

L p— L

A T2
The angle between the tangent and the radius is 90°.

Lesson 7: Constructing a tangent at any given point on a circle

Lesson Objective

By the end of the lesson, the learner should be able to construct a tangent at any given
point of the circle and constructing a tangent to a circle from a common point.

Introduction/Pre-requisite

Leaners are expected to be able to use a pair of compasses and a pencil to draw any circle
of any convenient radius. They should have the knowledge that a tangent is perpendicular
to the radius at the point of contact. Check their work if they have followed the instructions
to the later. The use of pairs of compasses in this lesson is key and the learner should be
able to use the instruments appropriately and be able to take accurate measurements.

Teaching Aids

e Pair of compasses o Ruler o Pencil
Learning Activities

Activities 9.9, 9.10, and 9.11

¢ Inthis activity, you may decide to use the groups formed in Activity 9.7 and 9.8 or
form the new groups. Note that when learners are working in groups, competences
such as cooperation, teamwork, and leadership skills among others are enhanced.

o Let them do Activities 9.9, 9.10 and 9.11 in the Student's Book page 161, that is,
to construct a tangent at any given point on a circle and to construct a tangent
to a circle from a common point respectively. This activity involves the use of
hands, construction by the use of pair of compass and a pencil. Those learners
with any hand challenges should be involve by being asked to observe keenly and
contribute by giving their observations. If they are able, they can also be asked to
record down the observations obtained from the activity. By doing so, you have
ensured that all learners are involved in the learning activity.



e Allow them to discuss their findings from the activity. This will promote teamwork,
cooperation, communication skills critical thinking among other competences in
learners.

e Go around to ensure that the main objective of this section (i.e. constructing a
tangent) is realised by learners.

Synthesis
¢ Guide the learners through Examples 9.15 and 9.16 in the Student's Book page
162-163.

e Leaners should get to understand that in constructing a tangent to a circle, we
use the fact that a tangent is perpendicular to the radius at the point of contact.

e Similarly, if two tangents are drawn to a circle from a common point, then:
(a) The tangents are equal.
(b) The tangent subtends equal angles at the centre.

(c) The line joining the centre to the common point bisects the angles between
the tangents.

Assessment

Let the learners do Exercise 9.6 in the Student's Book pages 163-164.

Answers to Activity 9.11

5. (a) ATisequal to BT (b) <ATO is equal to <BTO
(c) <AOT is equal to <BOT

Lesson 8: Theorem 6 - Angles in alternate segment

Lesson Objective

By the end of the lesson, the learner should be able to demonstrate that the angle between
a chord and a tangent is equal to the angle in the alternate segments.

Introduction/Pre-requisite

Use the content learned earlier on elements of a circle and the properties of angles on
alternate segments to kick-start this section and for quicker grasp by the learners.



Teaching Aids

Pair of compasses . Ruler . Pencil

Learning Activities

Activity 9.12

Organise the learners in appropriate groups ensuring that all the groups observe

gender balance and comprises learners of different abilities. All the learners should

participate actively in the lesson and all the activities. Let them choose a group

leader.

Let the learners do Activity 9.12 in the Student's Book page 164 on angles in an

alternate segment.

Guide the learners through all the steps stated in the activity without skipping

any step stated. In the process, let them observe as the group leader notes down

the important points to be used during discussions, Fig. 9.72 on page 164 in the

Student's Book.

Ask them to compare their findings with the proof that is well illustrated provided

in the Student's Book.

This section will promote in learners among other competences;

1. Communication skill through the numerous group discussions.

2. Cooperation and interpersonal skills through the activities in the Student's
Book.

3. Critical thinking and problem solving skills.

Synthesis

Let the learners understand that the angle between a chord and a tangent is equal
to the angle in the alternate segment.

Guide the learners through the analytic proof of the alternate segment theorem
stated in the Student's Book pages 164-165.

Summarise by asking the learners to do Examples 9.17-9.19 provided in the
Student's Book pages 165-166.

Take the learners through a question and answer session where you set a question
then choosing the learner to answer randomly to gauge the understanding of the
learners and if the content has been understood.

Assessment

Let the learners do Exercise 9.7 in the Student's Book pages 166-168.



Answers to Activity 9.12

5. <ABD = <BPD = <BQD = <BRD

Lesson 9: Theorem 7 - Perpendicular bisector of a chord

Lesson Objective

By the end of the lesson, the learner should be able to understand and demonstrate that
the perpendicular lines from the centre of the circle bisect the chord.

Introduction/Pre-requisite

Use the content learned earlier to give the learners some highlights on what is to be
covered in this section and to give guidelines on what is expected within this section.

Teaching Aids

«  Pair of compasses . Ruler - Pencil
Learning Activities

Activities 9.13 and 9.14

o Ask the learners to maintain the same groups of Activity 9.12 in this activity.

¢ Guide them through Activities 9.13 and 9.14 in the Student's Book pages 168-170
respectively i.e. demonstrating that the perpendicular lines from the centre of the
circle bisect the chord. This will also help answer the question you asked them in
the previous activity.

o Letthelearners follow all the steps given in the activity as they draw appropriate
circle with a convenient radius, centre A.

e Ask the learners to measure the angles formed as stated in the Student's Book.
What do they notice about these angles, ask them to explain their answers

e Ask the learners to form discussion groups to revise the provided at the end of
the unit.



This section will promote in learners among other comptences;

1.
2.

3.
Synthesis

Communication skill through the numerous group discussions

Cooperation and interpersonal skills through the activities in the Student's
Book.

Critical thinking and problem solving skills

+  Guide the learners through Examples 9.20 to 9.23 in the Student's Book pages
168-170. Ask them random questions to gauge their understanding of the topic
area.

+  From the activity, the learners should have realised that:

1. Aperpendicular drawn from the centre of a circle to a chord bisects the chord.

2. A perpendicular bisector of a chord passes through the centre of the circle.

3. If two chords of a circle are parallel, then the perpendicular bisector of one is
the perpendicular bisector of the other.

4. The midpoints of parallel chords of a circle lie on a diameter.

5. If two chords of a circle are equal, they are equidistant from the centre.

6. If two parts of a circle are equidistant from the centre, then the lengths are
equal.

7. If two chords of a circle are equal, then the angles they subtend at the centre
are equal.

8. If two angles at the centre of a circle are equal, then they are subtended by
equal chords

Assessment

«  Ask the learners to do Exercise 9.8 in the Student's Book page 169. Similarly, let
the learners do Exercise 9.9 in the Student's Book page 171.

Answers to Activity 9.13

X

1. AN and NB are equal in length.
2. The perpendicular bisector of CD passes through the centre of the circle.



Answers to Activity 9.14

1. OTR =90° RT = TS hence OT is a perpendicular bisector of RS.
2. OH =OK; <AOB = <COD.

Summary of the Unit

Summarise the unit by:

« Asking the learners to take the whole class through the different concepts
highlighted in the unit summary given in the Student's Book page 111. Take the
learners through a question and answer method to help them recall the learnt
concepts correctly.

+  Ask the learners to describe the solutions to problems they faced at the beginning
of the unit like the difference between simple and compound interest and also
the application of the compound interest formula in the real life situation within
the financial and banking institutions.

Additional information to the teachers

It is important for the teacher to understand that:

End of Unit Assessment

+  Askthelearners to do Unit 9 Test pages 173-174 as class assessment and encourage
all of them to participate actively.

Remedial Activities

+  Suggest activities and questions and answers for the slow learners to help them
understand the unit better.

Remedial exercise

1. In the figure below, O is the centre of the circle, AD is a diameter, BC / /AD
ZAOE =120°, and ZADB = 25°. Find the sizes of the angles of quadrilateral ABCE.



5
N

A

2. In the following figure, PR is a tangent to the circle.
Q R

(a) If ZPQT = 66°, find ZQST.
(b) If ZQTS = 38° and ZQRS = 30°, find ZQST.
(c) If ZQTS = 35° and ZTQS = 58°,find ZQRS.
(d) If ZPQT = 50° and ZPRS = 30°, find ZSQT.
3 Calculate the angles marked by letters in Fig. 8.26.
(a)

4. A chord of a circle of radius 14cm is 4 cm from the centre. Find the lengtth of the
chord.

Extended Activities

Get more complex questions for the gifted / fast learners.



Extended exercise

1. In the following figure PY is a diameter of the circle and XYZ a tangent.

X ) z
l O
P
Find (a) (i) £ QYP if Z QPY =42° (i) ZQPY if ZQYX =42°

(b) £ZQYX if ZQRY = 38°
2. In the following figure ZQPR, ZPQR and ZPRQ are in the ratio 3 :4: 5.

P
Y
R
X
z
Q

Find £XYZ, £LYXZ and £XZY.

3. Infigure below, O is the centre of the circle ABCD and AOD is a straight line. If AB=BC and
/DAC = 40°, calculate Z/BAC.

A,

4. Find the size of the angle marked x in following figure.
C

5. ABCDE is a regular pentagon M is the midpoint of AB. DM intersects EB at N. Sketch the
pentagon and find ZBAE, ZBED and Z/BNM



Answers

Exercise 9.1 (Student's Book pages 148-149)

1. (a) 48 (b) 59° (c) 38° (d) 62° (e) x=2a
(f) b=90°-a
2. d=47°, p=133 3. 60 4. 72

Exercise 9.2 (Student's Book pages 150-151)
1. (a) 54° 2. (a)gq=72> (b)f=144°
3. (a) 25° (b) 40° (c) 45°

Exercise 9.3 (Student's Book pages 153-154)

1. x=84°, y=24° 2.04=52°,b=35°
3. (a) <A =50°%<C=65°<B=50° (b) arc AC = arc BC
4. x=20° 5. x =80° 6. x =40°

y = 50° y = 40° y = 30°

Exercise 9.4 (Student's Book pages 157-158)

1 (a) <AEB,<ADB (b) <BED, <BAD (c) 65°
2. (a) 70° (b) 95°

3. (a) a=98° b=105°, ¢c=98°d=105°

4. (a) 32° (b) 90°

5. 108°

Exercise 9.5 (Student's Book pages 160-161)

1. (a) <OAB is the angle between tangent and radius.

(b) 4cm
2. (a) 425° (b) 64° (c) 108° (d) 146°
3. (a)57° (b) 30° (c) 65° (d) 142°



since PO = OQ), radius of big circle.
(PO’ =(PA4) +(40)’

PA=\(PO) ~(40)’

2

(Q0)" =(04)"+(40)

P A Q
40 =\[(POY =(40Y;  where PO =00
Therefore PA=AQ
5. 16.61 cm 6. 15cm

Exercise 9.6 (Student's Book pages 163—164)

1. 68° 2. 43°

3. (a) 56° (b) 29° (c) 75° (d) 16°
4. (a) 5.4 cm (b) 50°

5. (a) 24.5cm (b) 26.8 cm (c) 153 cm

6. 13.4 cm (to 1d.p) 7. 743 cm 8. 11.12cm

9. (a) 45cm (b) 96° 10. 41°

Exercise 9.7 (Student's Book pages 166-168)

1. 19

2. (a) 79 (b) 62°

3. (a) 66° (b) 68° (c) 52° (d) 110°
4. ZEDF =59.5°, /DEF = 52.5° and ZEFD = 68°

5. 57°

6. ZABD + ZCBD =180 = ZABD = 180°- CBD

/BAD+2ADB+/ZABD= 180°

But ZBAD = ZCDB

So ZCDB + ZADB + ZABD= 180°
Remember that ZABD= 180°- ZCBD
2CDB + ZADB + (180°- ZCBD) = 180°
/CDB+ZADB = - (180°- ZCBD) + 180°
ZCDB + ZADB = ZCBD



Also ZCDB + ZADB = ZADC
.. LZADC = ZCBD
7. 78°

8. ZABE + ZBEA+/BAE = 180°........ i

But ZABE = Z/DBE + ZABD
And ZBAE = ZBAD = ZDBE

ZABD = ZBEA (Ang]es in alternate segment)

Substituting the above results in ....(i)

/DBE + ZABD + ZABD + ZDBE = 180°

2(«DBE + ZABD) = 180°
/DBE + ZABD = 90°
Also «DBE + ZABD = ZABE
ZABE =90° = BE LAC
Therefore, BE is a Diameter
9. 30°
10. 144°
11. 36°

Exercise 9.8 (Student's Book pages 169)

1. 24 cm 2. 16.12 cm
5. 10.39 cm 6. 9.80 cm
9. 6.36 cm

Exercise 9.9 (Student's Book page 171)

(a) 292 cm (b) 4.52 cm
24 cm

0.5 cm, 3.5 cm

(a) 120° (b) 3.46 cm
7.15 cm

2 cm and 14 cm

© ® N L=

7 cm

7.

13 cm
14.42 cm

8.

3.32 cm
0.09 cm



lnit 9 Test (Student's Book pages 173-174) I

1. a=30° b=50° c¢=60°
d =40°, e =50°
2. a=230°b=30°c=40> d=40°
3. x=110° y =20°
4. (a) BC=12cm (b) 73,74° (c) 12.87 cm (d) 16.38 cm?
5. <PQU = 62°, <QSU = 62°, <QUS = 75°, <QRS=105°
6. Radius = 8.66 cm, arc =18.2 cm
7. (a) x=25°%y=060° LADC =60°, ZABC =120°, /DCB = 75°
(b) x=235.6°, ZQRS =112.8°, ZQTS = 67.2°
8. x=24.6° y=_8.2° Angles are 147.6°, 73.8°, 32.8°, 106.6°
9. 32°
10. (a) 25° (b) 130° (c) 60° (d) 135° (e)

Answers to Remedial Exercises

1
2.
3.
4
5

ZABC =115° ZBCE = 85°, ZAEC = 65°, ZBAE = 95°

(a) 66° (b) 68° (c) 52° (d) 110°
e =30° f=>50°h=40°1i=>50°j=40°

. 26.83 cm

Answers to Extended Exercises

1.

S N

(a) (i) 48° (i) 42° (b) 38°
52.5°, 60°, 67.5°

BAC =25°

32°

(a) 104° (b) 25° (c) 152° (d) 42°

45°



UNIT
1 O COLLINEAR POINTS AND ORTHOGONAL VECTORS

(Student's Book pages 175 — 184)

Key Unit Competence

By the end of this unit, learners should be able to apply properties of collinearity and
orthogonality to solve problems involving vectors.

Learning Objectives

Knowledge and understanding

e State the conditions and properties of collinearity and orthogonality.

Skills

e Use definition and properties to show whether three given points are collinear or
not and whether two vectors are orthogonal or not.

Attitudes and Values

e Appreciate the use of properties of collinearity and orthogonality to solve problems
about vectors in two dimensions.

e Show patience, mutual respect, tolerance, and curiosity in solving and discussing
problems involving vectors in two dimensions.

Pre-requisite to this unit

e Learners should be able to state the conditions and properties of collinearity and
orthogonality.

e Learners should be able to use definition and properties to show whether three
given points are collinear or not and whether two vectors are orthogonal or not.

¢ Knowledge of knowing whether points lie on a single straight line or not should
be sufficient enough to decide collinear and non-collinear points.

¢ Knowledge of ratio theorem where points divide lines should also be sufficient
enough for the learners to digest the content in this unit.

e Skills on finding the product of two vectors which can help to determine
orthogonality of vectors. The teacher should give the learners a short written quiz
to ascertain that they have these skills before introducing them to find the collinear
and orthogonal points. The teacher should guide those with challenges.

Cross-cutting issues to be addressed in this unit

¢ Inclusive education: A teacher should provide for learning of all learners
including those with special needs. A teacher should use sign language for those
with hearing difficulty and those who are dumb



e Standardization culture: This will be through sharing knowledge by working
together in groups, to determine accurately collineality and vector orthogonality.

Generic competences to be addressed
e Leadership skills: Since the unit will involve the learners working in groups and
each group having a group leader.

e Critical thinking: This competence will be achieved when the teacher involve
learners in activities that involve finding whether lines are orthogal and collinear.

e Problem solving: This competence will be achieved when the teacher involve
learners in activities and exercises on determining collinearity and orthogonality.

¢ Communication: This competence will be achieved when the learners are
presenting their findings.

Vocabulary/keywords

In the course of learning the concepts in this unit, the learners will discover the
meaning of the following new words:

e Collinear e Orthogonal e  Vector . Ratio

Guide the learners to understand the meanings of these words and construct and
speak out mathematical statements involving them in order to master their meaning
and usage.

Guidance on the Problem Statement

e In order to focus the learner’s attention into the general direction of the unit, the
teacher should organise learners in groups of 5 students to do focus activity in
Student's Book page 175.

e Encourage them to use straight-line theory and from unit 6 of Student's Book 3.

o Let the learners tell whether the mentioned points are collinear or not as given in
the activity through class discussion.

o After this, let the whole class know that the concepts involved in the activity form
the content of the unit hence by keenly participating in all the lessons for this unit,
they will discover how to do this unit focus activity. This will motivate them and
make them eager to learn all the concepts in this unit

Answers to Focus Activity

(a) Points PQ and R are collinear if all the points lie on the same line.

4-2 _ 2 4
1--1 2

Equation of line PQ is y =mx + c. y=x+cat(41)
4=1+c¢c ¢=3 So,y=x+3

Testing point R on the line,
6=3+3



Point R lies on line PQ hence PQR are all collinear points.
(b) We have LQN, we get line LQ and test whether N lies of that line,

1-3 -2
LineLQ:y-0=-1(x-1)
Wegety=-x+1.
Testing point N (0,3).
3=0+1and
The points L,Q and N are not collinear.
Advantages of having objects on line.
(i) Helps in some principles eg physics where light travels in a straight line.
(ii) Easy to measure their length or width
(iii) Very flexible in geometry.
2. (a) (5x-3)+(3+5)=15+—15=0. Vectors are orthogonal.
(b) (-2 x12) + (5 x —8) = —24 — 40 = —64. Vectors are not collinear.

Attention to Special Needs

¢ You should provide for learning of all learners including those with special needs.

e The calculations in this unit may not be challenging to the specially gifted learners
hence they finish the doing the task so fast then get bored and start distracting
others. Prepare additional more challenging questions for these learners.

e For the slow learners, organize remedial lessons where he/she guides them
through the activities once again and more slowly to help them understand the
concepts.

List of lessons

Lesson No. Lesson Title No. of periods
1. Introduction 1
2. Verifying collinearlity of points using vector laws 1
3. Applications of collinearlity in proportional division of lines 2
4 Orthogonal vectors 1
5 Unit assessment 1




Lesson development

Lesson 1: Defination of collinearity

Lesson objective

By the end of the lesson, the learner should be able to discover collinear and
non-collinear points through construction of lines.

Teaching Aids

Books
Pens and pencils
Geometrical instruments

Calculators
Chalks and Classroom chalkboard

Learning Activities

Activity 10.1

Organise the learners in pairs to do Activity 10.1 in the Student's Book page 175.
Make sure one learner is working as the secretary to record the findings.
Move around the class to see how learners are performing in the activity.

Let the learners present their findings through secretaries.

Synthesis

Summarise the presentations by defining what a collinear point is by explaining
the observations made from the activity.

Deeply explain the meaning of collinear and non-collinear points.

At this rate, learners should have understood the meaning of collinear and non-
collinear points.

Assessment of the lesson

Instruct the learners to do question one of Exercise 10.1 on page 177 in the Student's
Book (By drawing method) to verify whether the given points are collinear or not.

Correct their errors where they go wrong.



Answers to Activity 10.1
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3. A, Band C are collinear while P, Q and R are not collinear.

4. Without drawing, we can determine using straight-line theory where two points
are used and the third point should balance the equation if they are collinear.
If they are not collinear, the third point cannot balance the equation of the line
obtained from the two points.

Lesson 2: Verifying Collinearlity of Points Using Vector Laws

Lesson objectives

By the end of the lesson, the learner should be able to verify whether two or more
points are collinear by using vector laws.

Teaching Aids

e Books

e Pens and pencils

e (alculators

e Geometrical instruments

e Chalks and classroom chalkboard.

Learning Activities
Activity 10.2

¢ Organise the learners into groups of three.
e Make sure one student’s works as a secretary to record the findings.
o Let the learners do Activity 10.2 in the Student's Book page 176.

e As they are doing the activity, pass around checking the groups and give little
guidance where necessary but allow the learners to think on their own.

e Let the learners present their group findings through group secretaries. The
teacher should observe the errors the learners are making.

Synthesis

e Give further explanation and establish the formula for the collinearlity between
the points

e Explain the collinear point calculations to the learners by doing Examples 10.1 and
10.2 from the Student's Book pages 176-177to ensure the mastery of the content.

Assessment of the lesson

o Assess whether the concepts are digested by instructing the learners to do Exercise
10.1 in the Student's Book page 177.

e Correct the learners to see whether the concepts have been digested.

Answers to Activity 10.2
1. Column Vector PQ = G)



Column Vector QR = (g)
2. PQ- %QR

3. PQ =k. QR, where k is a scalar

Lesson 3: Applications of Collinearity in Proportional Division of Lines

Lesson objective

By the end of the lesson, the learner should be able to establish the relationship between
collinearity and proportional division of lines.

Teaching Aids
e Books . Pens and pencils e (alculators
e Geometrical instruments ° Chalks and classroom chalkboard

Learning Activities
Activity 10.3

¢ Organise the learners into groups of three.
e Make sure one student’s works as a secretary to record the findings.
e Let the learners do Activity 10.3 in the Student's Book page 177.

e Let the learners present their group findings through group secretaries. The
teacher should observe the errors the learners are making.

Synthesis
e Correct the errors learners made in presentation of the activity and deeply how
proportional of lines are related to collinearlity.

e Explain to the learners calculation of the collinear point calculations by doing
Examples 10.3, 10.4 and 10.5 from the Student's Book pages 178 —179 to ensure
that the content is properly digested.

Assessment of the lesson

e Assess whether the concepts are digested by instructing the learners to do question
2 of Exercise 10.1 in the Student's Book pages 177.

e Learners should also do Exercise 10.2 in Student's Book page 179—180.

e Correct the errors made by learners in the exercise.

e Learners should do the rest of the exercise as homework.

Answers to Activity 10.3
(@) AX = %AB (b) XB = %AB () AX=2XB



Lesson 4: Orthogonal Vectors

Lesson objective

By the end of the lesson, the learner should be able to ensure that learners digest the
meaning and calculations involving orthogonal vectors.

Teaching Aids

° Books
e Pens and pencils
e Geometrical instruments

e Calculators
e Chalks and classroom chalkboard

Learning Activities

Activity 10.4

e Organise the learners into groups of three.

e Make sure one student’s works as a secretary to record the findings

o Let the learners do Activity 10.4 in the Student's Book page 180 —181.

o Let the learners present their group findings through group secretaries. The
teacher should observe the errors the learners are making.

Synthesis
o Correct the errors learners made in the activity presentation and deeply explain the

orthogonal vector meaning and establish the formula for calculating orthogonal
vectors.

e Use Examples 10.7, 10.8 and 10.9 from the Student's Book page 181 to explain to
the learners the concept of orthogonal vectors.
Assessment of the lesson

o Assess whether the concepts are digested by instructing the learners to do Exercise
10.3 in the Student's Book page 182.

e Correct the learners to ensure that they have understood the concepts.

Answers to Activity 10.4

1. Multiply the x coordinates together; multiply the y-coordinates together and then
find the sum of the results.

2. (a) Bx4)+(4x3)=12-12=0
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Angle not easy to measure with eyes.
4. The angle between two perpendicular vectors is 90° and their product is 0.



Summary of the unit

e Asking different learners to take the different concepts highlighted in the unit
summary given in the Student's Book page182—183.

o Ask the class probing questions to help them recall the concepts correctly.
End of unit assessment

e A teacher should ask learners to do unit test in Student's Book in page 183 - 184
assess whether learners understood the whole unit.

Additional information to the teacher

e A teacher should know the concepts of vectors taught in senior two in order to
apply the knowledge and solve problems in this unit.

Remedial activities

For the slow learners, a teacher should organise remedial lessons where he /she guides
them through the activities once again and more slowly to help them understand the
concepts.

Remedial Exercise

1. Find the sum of products of tops and bottoms in the following vectors and state
whether the given vectors are orthogonal.

(a) u=(i)andv:(_g) (b) u-= (:Z)andv=(110)
(c) u=(_1)andv=(%) (d) u:(%)andv=(g)

2. Leta=(k, 1) and b= (6, 3) be two vectors in R2 Find the values of k if; a and b are
perpendicular.

3. Verify whether the following points are collinear.
(a) (2/3) s (2/4)/ (5/4) (b) (_1/1) s (3/1) s (2/ 10)
(C) (_2/ 5) s (7/ 1) s (1 s 4)

Extended activities

The calculations in this unit may not be challenging to the specially gifted learners
hence they finish doing the task so fast then get bored and start distracting others.
Give learners the questions below.
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Extended Exercises

1. In the figure below, OA =a and OB = b.

¢ A a o

(a) Express AB in terms of a and b.

(b) If X is the mid-point of AB, express AX interms of ¢ and b,

(c) Given that OC = 34, express BC in terms of a and b.

(d) Given thatY is the midpoint of BC, express OY in terms of ¢ and b,

2. In Figure below OCD, OC = ¢ and OD = d. C, M and D lie on the same straight
line.

C M D

(a) Express CD in terms of vectors ¢ and d.
(b) M is the midpoint of CD. What is CM in terms of ¢ and d?

(c) Using your answers to (a) and (b), find OM in terms of ¢ and d.

Answers to exercises, unit test, remedial activities and extended activities

Exercise 10.1 (Student's Book page 177)
1. (a) Notcollinear (b) Not collinear (c) Collinear (d) Colliner
2. (@ (1) 28 (i) 5 (iii) 4
(b) Points are collinear as in (i), (ii) and (iii) but when plotted, combined points
cannot lie on the same straight line.

Exercise 10.2 (Student's Book pages 179—180)
—» —» —> —>»
1. (a) OD=2a OE=4b BA=a-b ED=2a -4b
(b) (i) 3a-2b (ii)) EC=3a-6b
() ED=2DC
2. OM=1a %b

2
3. (@) () %u (ii) ¢ (i) c-a (iv) 7(c—-a)

__



(b) 7c 134 (c) %a +pc (A 79 c—%qg (e) 7:6

4
4. (a) t (b) —r (c) —r @ t-Lr (& 3r+t
l1ag. 1 1p_ 1

5. (a) b-a (b)5a+5b (C)Eb_za
6. (a) OY=2b onga AB=b —a XYz—%a +2b

(b) OC=6b —5a XC=6b -5 4 () XC=3XY
7. (@) AB=b —a,AP=3(b —a), MA:%‘I,MP:?)b—%a

(b) MX:%aJer (0) MPX is not a straight line

Exercise 10.3 (Student's Book page 182)

1. (a) (1x6)+(2x—8)=-10 Are not othorgonal (b) (-7x0)+(-3x1) =-3 Are not
othorgonal

(c) (1x8)+(-3x—-2)=14 Are not othorgonal (d) (5x—4)+(1x20) Are othorgonal

3 5
2. (1) (4) (_2) (ii) 15-8 =0 Are not orthogonal
_3
3. 1
4. (a) False (b) False (c) False (d) True (e) True

(f) False (g) False
5. (a) PQ=(;) RS:(S) (b) Not Orthogonal

'nit 10 Test ( Student's Book pages 183—184) I

2 1
1. : 2. 2(b a)

3. 6132%(2a+b) B_(S:_b +%a

(a)h=%, =g (b) oc%m%a (c) 6:1

4. 0A=1y, XY=y-x,  XB=2(y-x), OB= Lax +2y), AX= —y

(@) OC= %h(3x +2y) ) OC=(1-k % y +kx b= 15—3 and k=%
,OC:CB=5:8 and AC:CX=3:2
5. AC:CP=1:16 ,BC:CQ=12:5
6. (a) 0 (b) Orthogonal

— gy —



7. AB= %BC 8. a)False b) False

30
9. (a) 19
14 _36 266
10. 13 11. 13 12. 17
13. -18 14. 0

Remedial Exercise

1. (a) -32, Notorthogonal (b) -72, Not orthogonal
(d) 14, Not orthogonal

1
2. 5

3. (a) Not collinear (b) Not collinear

Extended Exercises
1. (@) AB=b-a (b) AX= %(b—a)
(d) OY= %(351 +b)

2. (a) CD=d-c (b) CM= —(d-c¢)

I\)lH

c) False

(c) 0, Are orthogonal

(c)

(c)

(c)

Not collinear

BC=3a-b

(c+d)

I\JlH



UNIT
1 1 ENLARGEMENT AND SIMILARITY IN 2D

(Student's Book pages 185 — 216)

Key Unit Competence

By the end of this unit, learners should be able to solve shape problems about enlargement
and similarities in 2D.

Learning Objectives

Knowledge and Understanding

e Define enlargement.

e Define similarity.

o Identify similar shapes.

e List properties of enlargement and similarities.

Skills

Determine the linear scale factor of an enlargement.

Find the centre of an enlargement.

Construct an image of an object that has been enlarged.

Use properties of enlargement and similarities to transform a given shape.
Find lengths of sides, area, and volume of similar shapes.

Construct an image of an object under composite and inverse enlargement.

Attitudes and Values

e Appreciate the importance of enlargement and similarities to transform shapes.
e Show patience, mutual respect, tolerance, and teamwork while solving and
discussing problems involving enlargement and similarities.

Pre-requisite to this unit

For learners to acquire the knowledge, skills, attitudes and values that are envisaged
in this unit without any difficulty, they in need to acquire knowledge on shapes and
geometry off different figures. Similarly, in S2, the learner also learned the Thales theorem.
This unit introduces the learner to similarity and enlargement in 2D. The learner is
introduced to the definition of enlargement and similarity, their properties, construction
and identification off similar shapes and enlargement construction procedures. The
unit also introduces the learners to the field of scale factor of enlargement, centre of
enlargement, and both the volume and area of enlargement off similar objects and shapes.

Cross cutting issues to be addressed

The specific cross cutting issues to be addressed in this unit includes;
¢ Inclusive education: this involves ensuring that all the learners are engaged in
in this unit, so that everyone can achieve his/her potential. This inclusiveness
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embraces all individuals regardless of their gender and abilities including those
with physical disabilities and learning difficulties.

e Peace and value education: Achieved by allowing leaders to work in groups
without hatred and discrimination. Peace is critical for the society to flourish and
for every individual to focus on personal development and achievements and their
contribution to the success of the nation. Value education forms a key element for
the strategy for ensuring young people recognise the importance of contributing
to the society, working for peace and harmony and being committed to avoiding
conflict.

Generic competences to be addressed

e Leadership skills: Since the unit will involve the learners working in groups
and each group having a group leader.

e Critical thinking: This competence will be achieved when the teacher involve
learners in activities that involve finding linear scale factor, area scale factor,
and volume scale factor.

e Problem solving: This competence will be achieved when the teacher
involve learners in activities and exercises on determining similarity and
enlargement.

Vocabulary/Keywords

Learner will come across the following concepts in the course of their learning, which,
are explained in the book. Some of these concepts include:

e Similarity e Enlargement e Polygon

e Scale factor e Linear scale factor e Area scale factor

e Volume scale factor

Guide the learners to understand the meaning of these words and how they are used.

You also need to speak out mathematical statements involving these words in order to
master their meaning, usage and application.

Guidance on the problem statement
e Inorder to focus the attention of the learners into the general direction of this unit,

the teacher should guide the learners on how to conduct unit focus activity at the
beginning of this unit in page 185 in the Student's Book.

Answers to unit Focus Activity

1. Ratios of correponding sides. Ratios of corresponding angles.
2. 1.8 mlong, 0.9 m wide and 0.45 m high.

3. Answers are same

4. The company should recycle the used up cartons.

Attention to special needs

¢ You should provide for learning materials for all learners that including those
with special needs i.e. physically challenged, fast and slow learners’, and those
with impaired hearing.



e Fortheslow learners’, you need to organise some remedial lessons where you need
to guide them through the activities once again slowly to help them understand
the needed concepts.

e The calculations in this unit may not be challenging to the specially gifted learners
and they may finish ahead of the others then get bored and start distracting others.
You therefore need to prepare additional and more challenging questions for these
learners.

List of lessons

Lesson . Number
Lesson Title .
No. of Periods
1 Introduction, definition and properties of similarity 1
2 Similar polygons 2
3 Similar triangles 2
A Calculating lengths of sides of similar shapes using similarity and Thales )
theorem

Definition of enlargement

Positive scale factor

Locating the centre of enlargement and finding scale factor

5
6
7 Negative scale factor
8
9

Enlargement in the Cartesian plane

10 Area scale factor

NN NN NN -

11 Volume scale factor

Lesson 1: Similar Triangles

Lesson objective

By the end of the lesson, the learner should be able to understand similarity in similar
triangles.

Introduction/Pre-requisite

Teaching Aids
e Books e Pens and pencils e Geometrical instruments
e Calculators e  Chalks and Classroom chalkboard

Learning Activities

Activities 11.1, 11.2, 11.3 and 11.4

o Ask the learners to organise themselves into groups of between three and five.
Within the groups, ensure that they all observe gender balance and comprise
learners of different abilities. All the learners should participate actively in the
lesson and all the activities.
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Let the learners do Activities 11.1 to 114 in the Student's Book pages 186-187 in
showing similarity in similar triangles.

After the end of the activity, ask the groups to present their results to the class each
at a time as the other groups compare with other groups results.

This activity will promote communication skill through the numerous group
discussions, cooperation and interpersonal skills through the activities in the
Student's Book and also critical thinking and problem solving skills amongst the
learners in learners among other comptences.

Synthesis

Discuss with the learners the workings on the Student's Book considering the two
triangles given in explaining similarity in similar triangles.

Discuss with the learners Example 11.1 in the Students Book page 188 on the proof
of similarity in similar triangles.

Learners should be able to understand that two triangles are similar either if the
ratio of the corresponding sides is equal or if the corresponding angles are equal.

Let the learners discuss as you assist them in showing the proofs in this case. Any
group member should thereafter be able to submit and explain their work to the
whole class.

Assessment

Ask the learners to do Exercise 11.1 in the Student's Book pages 188 —189.

Answers to Activity 11.1

1. Similarity is the state or fact of being similar.

4. Corresponding angles are equal.

5. Ratios of corresponding sides are equal and constant.

Answers to Activity 11.2

The ratios of the corresponding sides of the two triangles are constant/equal i.e
AB _BC _AC _ g

PQ QR PR -

Therefore, triangle ABC and PQR are similar.

Answers to Activity 11.3

2. Angle ABC = Angle DEF = 40°
3. The ratios of the corresponding sides and angles are equal hence the two triangles

are similar.

Answers to Activity 11.4

Triangle ABC is not similar to triangle DEF since the ratios of their corresponding sides
and angles are not constant.



Lesson 2: Similar Polygons

Lesson objective

By the end of the lesson, the learner should be able to understand similarity in regular

polygons.

Introduction

Teaching Aids

e Books J Pens and pencils
e Geometrical instruments o Calculators

Chalks and Classroom chalkboard

Learning Activities

Activities 11.5 and 11.6

Ask the learners to organise themselves into groups of between three and five.
Within the groups, ensure that they all observe gender balance and comprise
learners of different abilities. All the learners should participate actively in the
lesson and all the activities. Let them choose a group leader amongst themselves.
Let the learners do both Acivities 11.5 and 11.6 in the Student's Book page 189
demonstrating similarity in similar and regular polygons.

Guide the learners through all the steps stated in the activity without skipping
any step stated. In the process, let them observe as they notes down the important
points to be used during discussions.

Ask them to compare their findings with the proof that is well illustrated provided
in the Student's Book.

This section will promote in learners among other comptences;

(a) Communication skill through the numerous group discussions

(b) Cooperation and interpersonal skills through the activities in the Student's
Book

(c) Critical thinking and problem solving skills.

Synthesis

Discuss with the learners Examples 11.2 to 11.5 in the Student's Book page 189
— 191 on the processes and the procedures followed when locating the centre of
enlargement and finding the scale factor.

Let the learners discuss as you assist them in showing the proofs in this case. Any
group member should thereafter be able to submit and explain their work to the
whole class.

Let the learners understand that two polygons are similar if and only if the ratio of
corresponding sides is constant and if the corresponding angles are equal.

Assessment

Ask the learners to do Exercise 11.2 in the Student's Book page 191.

— Y —



Answers to Activity 11.5

4 cm 6 cm E
AQ B Er ]
3 cm 4 cm
D_I FC
H_l G

1. By drawing the two rectangles, you will notice that the corresponding circles
are equal and constant but the ratio of corresponding sides are not equal i.e

Thus 2B . BC

EH = FG EF ° FG

the rectanglar are not similar.

4 cm 10 cm

\Y%
P 0Q U ]
2 em 5 cm
= LR
x [ w
PO _ 4 _ 2 _ SR PS __2 _ OR
UV - 10 5  XW Also, T5-= 5 =vw

Rectangles PQRS and UVXW are simular.

Answers to Activity 11.6

a and d are similar because the ratios of their corresponding sides are equal.

b and c are not similar to (a) since ratio of corresponding sides are not equal.

Lesson 3: Calculating lengths of sides of similar shapes using similarity

and Thales theorem

Lesson Objective

By the end of the lesson, the learner should be able to calculating lengths of sides of similar

shapes using similarity and Thales theorem.

__



Lesson objective

By the end of the lesson, the learner should be able to use Thales' theorem to calculate
lengths of sides of similar shapes.

Teaching Aids

e Books e Pens and pencils o Geometrical instruments
e Calculators e  Chalks and Classroom chalkboard

Learning Activities

Activity 8.7

e Organise the learners into appropriate groups and let them do Activity 11.7 on
pages 191—192 Within the groups, ensure that they all observe gender balance and
comprise learners of different abilities. All the learners should participate actively
in the lesson and all the activities. Let them choose a group leader.

e Discuss with the learners Examples 11.6 to 11.10 in the Student's Book pages 192—
195 as you ask them random questions to gauge their understandings.

¢ Guide the learners through the working on the calculation of lengths of sides of
similar shapes with the use of Thales theorem and similarity.

e Ensure that all the learners participate actively.

Synthesis

e Learners should be reminded and let to understand that Thales theorem states
that if a line is drawn parallel to one side of a triangle intersecting the other two
sides, it divides the two sides in the same ratio.

Assessment
e Let the learners do Exercise 11.3 in the Student's Book page 195-196.

Answers to Activity 11.7

a)ZS_\I/)v:_i :—% ; Also,gv(%z g = %

b) The two rectangles are similar

Lesson 4: Introduction, Definition and Properties of Similarity

Lesson objective

By the end of the lesson, the learner should be able to define similarity and give its
properties.

Introduction/Pre-requisite

Teaching Aids

e Books e Pens and pencils e  Geometrical instruments
e C(Calculators e  Chalks and Classroom chalkboard



Learning Activities

Activity 11.8

Organise the learners in appropriate groups. Within the groups, ensure that they
all observe gender balance and comprise learners of different abilities. All the
learners should participate actively in the lesson and all the activities. Let them
choose a group leader.

Let the learners do Activity 11.8 in the Student's Book pages 196-197 on definition
and properties of similarity.

Let the learners conduct a discussion within their groups on their observation as
they write down some of the points on the properties of similar figures/objects.
Ask the any other member of the group chosen at random, to present their findings
to the whole class and allow other members to contribute in pointing out errors
and adding any omission to the presented facts.

Synthesis

Discuss with the learners in groups some of the properties of similarity.

Discuss with the learners Examples 11.11 and 11.12 in the Student's Book pages
197-198.

Let the learners understand that two solids/ figures / objects are only similar if the
ratio of the lengths of their corresponding sides is constant and if the corresponding
angles are equal.

Assessment

Summarise the lesson by asking the learners to do Exercise 11.4 in the Student's
Book page 198.

Answers to Activity 11.8

2.

1.
2.

BC 13_ CD'_13_ DE’ _13_ DF _13_
BC- 1 2 -1 De-1- ' TDrF-1-1?
All the ratios of the corresponding sides are equal / constant.

Corresponding angles are equal.

Lesson 5: Definition of Enlargement

Lesson objective

By the end of the lesson, the learner should be able to define and relate enlargement.

Learning Aids

Books e Pens and pencils e  Geometrical instruments
Calculators e  Chalks and Classroom chalkboard

Learning Activities

Activity 11.9

Organise the learners in pairs to do Activity 11.9 in the Student's Book pages 198-199
Make sure one learner is working as the secretary to record the findings.



e Move around the class to see how learners are performing in the activity.
o Let the learners present their findings through secretaries.

Synthesis

e Summarise the presentations by defining what enlargement is by explaining the
observations made from the activity.

e Deeply explain the meaning of enlargement and its area of application.

e Discuss with the learners the working in the Student's Book elaborating
enlargement.

Assessment

e Asklearners random questions to gauge their understanding of the topic area.

Answers to Activity 11.9

The two shapes are similar though of different sizes

2 times bigger

Enlargement

By measuring and comparing the corresponding sides of the pictures.

They both have the same centre of enlargement and on the same side of the centre
of enlargement.

SAEIR .

Lesson 6: Constructing objects and Images under enlargement —
Positive scale factor>1

Lesson objectives

By the end of the lesson, the learner should be able to construct images and objects under
the positive scale factor and fractional scale factor.

Teaching Aids

e Books e Pens and pencils e Calculators
e Geometrical instruments e Chalks and classroom chalkboard.

Learning Activities

Activities 11.10 and 11.11

e Organise the learners into groups of three

e Make sure one student’s works as a secretary to record the findings

o Let the learners do Activities 11.10 and 11.11 in the Student's Book pages 199 and
201 respectively.

e As they are doing the activity, pass around checking the groups and give little
guidance where necessary but allow the learners to think on their own.

e Let the learners present their group findings through group secretaries. The
teacher should observe the errors the learners are making.
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Synthesis

e Explain the positive scale factor construction and calculations to the learners
by doing Examples 11.13 and 11.14 from the Student's Book page 200 to test the
mastery of the content. Discuss with the learners Examples 11.15 and 11.16 on in
the Student's Book pages 201-202 explaining the fractional scale factor.

e Let the learners’ understand that under enlargement of scale factor greater than
1, the object and the image are on the same side of the centre of enlargement,
the image is larger than the object and any line on the image is parallel to the
corresponding line on the object.

Assessment

e Assess whether the concepts are well understood by instructing the learners to do
Exercises 11.5 and 11.6 in the Student's Book pages 201—203.
e Correct the learners where necessary.

Lesson 7: Constructing Objects and Images under Enlargement —
Negative Scale Factor

Lesson objective

By the end of the lesson, the learner should be able to construct images and objects under
the negative scale factor

Teaching Aids
1. Books 2. Pens and pencils 3. Calculators
4. Geometrical instruments 5. Chalks and classroom chalkboard

Learning Activities

Activity 11.12

e Ask the learners to organise themselves into groups of between three and five.
Within the groups, ensure that they all observe gender balance and comprise
learners of different abilities. All the learners should participate actively in the
lesson and all the activities.



o Let the learners do Activity 11.12 in the Student's Book pages 203.

e Let the learners present their group findings through any of the group members.
The teacher should observe the errors the learners are making.

e This section will promote in learners among other competences;

(a) Communication skill through the numerous group discussions

(b) Cooperation and interpersonal skills through the activities in the Student's
Book

(c) Critical thinking and problem solving skills.
Synthesis

e Explain the positive scale factor construction and calculations to the learners by
doing random examples to ensure the masterly of the content.

e Let the learners’ understand that under enlargement of negative scale factor,
the object and the image are on the opposite sides of the centre of enlargement,
the image is smaller or larger than the object depending on whether the scale
factor is greater than 1 or negative. Finally any line on the image is parallel to the
corresponding line on the object but the image is inverted relative to the object.

e Assess whether the concepts learned are well understood by discussing with the
whole class Example 11.17 in the Student's Book page 204.

Assessment of the lesson

o Assess whether the concepts are well understood by instructing the learners to do
Exercise 11.7 in the Student's Book page 205

e Correct the learners to see whether the concepts are well understood by marking
their work.

Lesson 8: Locating the centre of enlargement and finding the Scale Factor

Lesson objective

By the end of the lesson, the learner should be able to locate the centre of enlargement
and also be able to find the scale factor.

Teaching Aids
e Books e Pens and pencils e  Geometrical instruments
e Calculators e  Chalks and classroom chalkboard

Learning Activities

Activity 11.13

e Ask the learners to form groups of between 3 and 5. Ensure that all these groups
observe gender balance and comprise learners of different abilities. All the learners
should participate actively in the lesson and all the activities. Let them choose a
group leader.

o Let the learners do Activity 11.13 in the Student's Book page 205 on locating the
centre of enlargement and the scale factor of enlargement.

e Let the learners present their group findings through group secretaries. The
teacher should observe the errors the learners are making.



e The learners should join Ato A’, B to B’ and C, to C'. The point intersec is the centre

.« OA” _ OB _ OC
of enlargement. Scale factoris -“53—= —“5p—= ~§c—

Synthesis

¢ Discuss with the learners Example 11.19 in the Student's Book pages 205 to 206
illustrating how learners are expected to locate the centre of enlargement and in
finding the scale factor.

e Learners are expected to understand that any enlargement is fully described if
both the centre and scale factors of enlargement are defined.

¢ Discuss with the learners the properties of enlargement stated on pages 207 —208
in the Student's Book.

Assessment
e Let the learners do Exercise 11.8 in the Student's Book pages 206 to 207.

Lesson 9: Enlargement in the Cartesian plane

Lesson objective

By the end of the lesson, the learner should be able to understand and be able to perform
enlargement in the Cartesian plane.

Teaching Aids

e Ruler e  (Cartesian plane e Pencil

Pre-requisite/Introduction

Use the content learned earlier on both the negative and positive scale factors to highlight
the learner of what is to be covered in this section for easier and faster understanding
of this section.

Learning Activities

Activities 11.14, 11.15 and 11.16

e Ask the learners to organise themselves into groups of between three and five.
Within the groups, ensure that they all observe gender balance and comprise
learners of different abilities. All the learners should participate actively in the
lesson and all the activities. Let them choose a group leader amongst themselves.

e Let the learners do Activities 11.14, 11.15 and 11.16 in the Student's Book pages
207-208 respectively to demonstrate properties of enlargement in the Cartesian plane.

e Direct all the learners to follow all the steps provided in the activity promptly.

e After drawing the quadrilateral with the given vertices, let the learners fill table
11.1 and 11.2 provided in the Student's Book page 208.

e This section will promote in learners among other competences;
(a) Communication skill through the numerous group discussions.
(b) Cooperation and interpersonal skills through the activities in the Student's Book



Activity 11.15

(c) Critical thinking and problem solving skills.

Scale factor | A B C D P
2 (0,6) (4,6) (6,2) (6,-4) (2a,2b)
0.5 0,1.5)  |(1,1.5)  [(1.505) |(1.5 -1) |(0.5a,0.5b)
-2 (0,-6) (-4,-6) (-6,-2) (-6,4) (-2a,-2b)
-0.5 (0,-1.5) (-1,-1.5) [(~1.5,0.5) |(-1.5,1) |(-0.5a,-0.5b)
Activity 11.16
Scale factor | A’ B’ C’ D’
2 (-2,5) (2,5) (4,1) (4,-5)
% (14,1.6) |(2,1.66) (2.33,1) (2.5,0)
) (6,-3) (2,-4) (0,1) (1,4)
L 2.61.4) |(2034) |67 [@1.62)
Synthesis

e Discuss with the learners Examples 11.20 and 11.21 in the Student's Book page 209
demonstrating the steps in performing enlargement in a Cartesian plane.

e Summarise by letting the learners know that an enlargement with centre (0,0) and
scale factor k maps a point P(a,b) onto P’(ka,kb).

e Similarly, the learners should be able to understand that it is never possible to
generalise for P(a,b) when the centre is not the origin and therefore we must carry
out a complete construction in order to obtain the require image.

e Summarise the section by letting the learners understand that if the scale actor
of enlargement is 1 or -1, the object and the image have the same size, they are
congruent.

Assessment

o Let the learners do Exercise 11.9 in the Student's Book pages 209 and 210 as an
assignment.

Lesson 10: Area Scale Factor

Lesson Objective
By the end of the lesson, the learner should be able to area scale factor in enlargement.
Introduction/Pre-requisite

Assemble all the requirements required for this activity, organise the learners into
appropriate groups where all can access all the requirements needed in this section.



Teaching Aids

e Ruler e (Cartesian plane e Pencil
Learning Activities

Activity 11.17

e Ask the learners to organise themselves into groups of between three and five.
Within the groups, ensure that they all observe gender balance and comprise
learners of different abilities. All the learners should participate actively in the
lesson and all the activities.

e Let the learners do Activity 11.17 in the Student's Book page 211 on finding area
scale factor.

e After the end of the activity, ask the groups to present their results to the class each
at a time as the other groups compare with other groups results.

Original rectangle [ Scale factor | Image dimension |L.S.F ASF
2cmby3cm 2 4 cm by 6 cm 2 4
2 cm by 3 cm 3 6 cm by 9 cm 3 9
2cmby 3 cm -2 4 cm by 6 cm 2 4
2cmby 3 cm % 1 cm by 1.5cm 0.5 0.25
ASF=(LSFy

Synthesis

e Let the learners discuss amongst themselves Examples 11.22 and 11.23 in the
Student's Book page 211 as you ask them random questions on their understanding
of the topic area.

e Learners should be able to understand that area scale factor is the area of the object
divided by the area of the image.

e Make sure learners have understood the activity very well.

Assessment
e Let the learners do Exercise 11.10 in the Student's Book page 212.

Lesson 11: Volume Scale Factor

Lesson objective

By the end of the lesson, the learner should be able to understand volume scale factor
and be able to solve related questions.

Introduction/Pre-requisite

Use the content learned earlier to give the learners some highlights on what is to be
covered in this section and to give guidelines on what is expected within this section.



Teaching Aids

e Pair of compasses e Ruler e Pencil
Teaching guidelines

Activity 11.18

e Ask the learners to maintain the same groups of Activity 11.17.

o Let the learners follow all the steps given in the Activity as they demonstrate
appropriate steps of finding the volume scale factors.

e This section will promote in learners among other comptences

1. Communication skill through the numerous group discussions

2. Cooperation and interpersonal skills through the activities in the Student's
Book.

3. Critical thinking and problem solving skills.
Answers to Activity 11.18
1. 16 cm by 10 cm by 8 cm

2. Vol. of object = 160 cm?

Vol. of image = 1280 cm?

Vol. image _ _1280
Vol. of object 160
3. VSF=(LSEFE)y

4. 24 cm by 15 cm by 12 cm
Vol = 4320 cm?
VS.F = (LS.F)®
IfLSF= 3 VSF=

5. VSF=({ASF)

ASF=(JASF)?
Synthesis

¢  Guide the learners through Examples 11.24, 11.25 and 11.26 in the Student's Book
page 213. Ask them random questions to gauge their understanding of the topic
area.

e Learners should be able to understand that,
volume scale factor = (linear scale factor)’.

=38

1
8

Assessment

e Ask the learners to do Exercise 11.11 in the Student's Book page 214 and later
summarise the topic by discussing Unit 11 Test that is provided in the Student's
Book.
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Summary of the Unit

Summarise the unit by:

e Asking the learners to take the whole class through the different concepts
highlighted in the unit summary given in the Student's Book pages 214-215. Take
the learners through a question and answer method to help them recall the learnt
concepts correctly.

o Ask the learners to describe the solutions to problems they faced at the beginning
of the unit like the difference between simple and compound interest and also the
application of the compound interest formula in the real life situation within the
financial and banking institutions.

Additional information to the teachers

It is important for the teacher to understand that:
e The other method of performing enlargement is by the use of matrices.

End of Unit Assessment

e Ask the learners to do Unit 11 Test in the Student's Book pages 215 as a class
assessment and encourage all of them to participate actively.

Remedial Activities

e For the slow learners, a teacher should organize remedial lessons where he/
she guides them through the activities once again and more slowly to help them
understand the concepts.

Remedial exercise

1. The corresponding sides of two similar rectangles are 8 cm and 12 cm.Find the
ratio of their areas, giving your answer in the simplest form.

2. The floor of a house measures 8 m long by 6 m wide. A scale model of the house is
8 cm long. Calculate:

(a) the width of the model house.
(b) the height of the house given that the model house is 9 cm high.
(c) the floor area of the model.

(d) the volume of the house in m? if the model has a volume of 900 cm?.

3. Find the image of AABC A(2, 4), B(4, 2), C(5, 5), under enlargement centre (0, 0)
scale factor 2 and state the co-ordinates of A’, B’ and C’, the images of points A,
B and C.

4. In the figure below, AB//DE. Identify two similar triangles and use them to find
the values of x and y.



5. Two cylinders are similar, and their circumferences are 30 cm and 24 cm. Find the

(a) ratio of their surface areas. (b) ratio of their volumes.

Extended Activities

The calculations in this unit may not be challenging to the specially gifted learners
hence they finish the doing the task so fast then get bored and start distracting
others. Give learners the questions below.

Extended exercise

1.

Draw a sketch of AABC with AB =8 cm, BC = 6 cm and ZABC = 90°. Given that
BX is an altitude of AABC:

(a) calculate the length of AC.

(b) show that AABX and ACAB are similar.

(c) write down the ratio of corresponding sides of AABX and ACAB.
(d) calculate the ratio of the area of AABX to the area of ACAB.

In the following figure AABC is an enlargement of AAXY. Find the scale factor of
the enlargement and hence, calculate the length of BC.

Consider two similar containers having capacities of 6.4 1 and 2.7 1 respectively. If the
smaller container has a height of 18 cm, what is the corresponding height of the
larger one?

In the following figure AD// BC. AC and BD intersect at E. Given that AE: EC =1
:5 and BD =12 cm, calculate the length of DE.



Exercise 11.1 (Student's Book pages 188 — 189)

1. (a) Similar because the ratio of the corresponding sides and angles are equal.
(b) Similar because the ratio of the corresponding sides and angles are equal.

2. Yes, No, Yes
3. Triangle ABC is similar to triangle XYZ.

Exercise 11.2 (Student's Book page 191)

1. (a) Similar (b) Not similar (c) Similar
2. Depends on the nature and size of the desk.

3. None of the triangles are similar.

Exercise 11.3 (Student's Book pages 195—196)

1. (@) x=16cm (b) x=25cm (c) x=6cm
2. AC=6cm PQ=25cm

3. (a) x=6, y=4 (b) x=14,
4. BD=13.5cm

5. (@)x=6.6cm; (b)x =16 cm

6. AABD and AACD, x =6.7cm, y =2

7. x=48m

Exercise 11.4 (Student's Book page 198)

1. 924m 2. 101.25 cm? 3. 225m

5. Not true since the ratio of corresponding sides are not equal.

Exercise 11.5 (Student's Book page 201)
2. (a) P (b) 3
Exercise 11.6 (Student's Book pages 202—203)
2. Enlargement scale factor = %,
centre (1, 5)
3. @ 2 (b)12cm

(a) ?1) 3 times longer (ii) 3 times shorter
(b) (i) unchanged (ii) unchanged
(c) (i) unchanged (ii) unchanged
(d) (i) unchanged (ii) unchanged

4. Yes, Yes, No



Exercise 11.7 (Student's Book page 205)

Check students' accuracy in construction and measurement in this exercises.
Exercise 11.8 (Student's Book pages 206—207)

1.

2
5.
6
8

(@) 0 (b) % (c) 54cm,32cm

(@) F; (b) G) R (i) S (i) p () 10cm
(a) 1:100 (b) 52m

15 cm 7. it

Check student's accuracy in construction and measurement.

Exercise 11.9 (Student's Book pages 209—210)

1.

2.

3.
4.

(a) A'(8,4), B'(4,4), C'(4,16),
D'(8, 16)

(b) A'(4,2), B'(2,2), C'(-2,8),
D'(4,8)

() A2, 1), B'(1,1), C'(-1,4),
D'(2,4)

@ AG. 7, B39, O 1, DG 1)

(a) Scale factor = % (b) centre (-3, 1)
A’(3,76) B’(9,6) C'(9,712)

(a)




(b) (i) A’(-0.5, 1.5), B'(2.5, 3), C'(2.5,6), D’(-0.5, 4.5)

(i) A’'(11.2,-2.4), B'(6.4,-4.8), C’(6.4,-9.6), D'(11.2,-7.2)
5. centre ("1, 4) scale factor =3
6. E(1.5,2) centre (0, 1)
7. s.f A’ B’ C’
3 (12,0)| (0,9) (12,9)
1.5] (6,0) 1 (0,4.5)] (6,4.5)
-1 (4,0)] (03) | (4,3)

% 2,0) | (0,1.5) | (2,1.5)

8. (i) A'(6,4),B'(2,8),C'(8,8)
(ii) A’(1.5, 1), B'(0.5, 2), C'(2, 2)

10. A’(1,72),B'(°5,72),C'(2, 1)
11. (a) centre of enlargement (0.5, 2.5) scale factor 2
(b) X"'(-9,6), Y'(-19, 11), Z"" (=19, 1)

Exercise 11.10 (Student's Book page 212)

1. 162 cm?

2. (a) 2.56 (b) 100 cm?

3. (@) o (b) 35cm

4. 15cmby 12 cm

5. 10.5m? 6. 192 cm

7. 96 500ha 8. Packet =5 976cm? Box =95 616 cm?



Exercise 11.11 (Student's Book page 214)

1. 3,9 2. 616 cm?;2079 cm?® 3. 15cm 4, 154 cm?
5. (a) 174.96 tonnes (b) 162 m?

6. 417960 litres 7. 168.75 cm3 8. 9:12, 256 litres

9. (a) 18 cm (b) 3:1 (c) 76° (d) 216 cm?

Unit 11 Test (Student's Book pages 215 — 216)

1. AADC;and ABAC;a=32cm;b=16cm
2. (-5,5);2
3. A'(4,8),B'(8,4),C'(10, 10)
4. (a) 125:27 (b) 25:9;144 cm?
5. (a) 49° (b) 9cm (c) 49 (d) 65
6. (a) AABE and = ACDE are equiangular
(b) BO:EB=4:3
7. (a) 128 cm (b) 2516 cm? (c) 16.8 Litres
8. x=10,y=3
Answers to remedial activities
1. 49
2. (a) 6cm (b) 9m (c) 48 cm? (d) 900 m®
3. A'(4,8) B'(8,4) C’(10,10)
4. AABC=ADEC.x=10,y=3
5. (a) 25:16 (b) 125:64

Answers to extended activities

1. (a) 10 cm (b) Check student prove
2. Scale factor %; BC = 5% units

3. 24 cm

4. 2cm



UNIT
1 2 INVERSE AND COMPOSITE TRANSFORMATION IN 2D

(Student's Book pages 217— 232)

Key unit competence

By the end of this unit, the learner should be able to solve shape problems involving
inverse and composite transformation

Learning objectives:

Knowledge and understanding
e  State and explain properties of composite and inverse transformations in 2D.
e  Identify type of transformation used in given drawings in 2D.

e  Show animage of an object from different transformed shapes in 2D.

Skills

e  Construct an image of an object under composite and inverse transformation in
2D

e  Solve problems involving inverse and composite transformations in 2D.

Attitudes and values

e Appreciate the importance of inverse and composite transformations to transform
shapes.

e Show patience, mutual respect, tolerance, and curiosity in solving and discussing
problems involving inverse and composite transformations.

Pre-requisites to this unit

For learners to acquire the concepts of this unit, they need to have skills of the following

° Vector algebra (addition and subtraction of vectors) studied in S2.

e The effect of using mirrors to reflect some objects (borrowing knowledge from
Physics unit of optics/light).

e The effect of rotating objects in clockwise and anticlockwise directions.

e The equation of straight line theory studied in book three unit 6.

Cross-cutting issues to be addressed in this unit.

¢ Inclusive education: A teacher should provide for learning of all learners including
those with special needs. A teacher should use sign language for those with hearing
difficulty and those who are dumb.



e  Standardization: This unit will involve learners in drawing graphs accurately to
get clear and correct images.

e  Environment and sustainability: Since the unit will involve the learners working
with graph papers, sensitize the learners on the importance of disposing such
materials that may be poorly used once safely once they are nolonger needed to
avoid polluting the environment.

Generic competences to be addressed in this unit
»  Critical thinking: This competence will be achieved when the teacher involve
learners in activities concerning transformations.

=  Problem solving: This competence will be achieved when the teacher involve
learners in activities and exercises on determining the solutions to the problems
involving transformations.

*  Communication skills and listening: This competence will be achieved when
learners will be allowed to express themselves while presenting the discussion
results to the whole class.

. Leadership skills: This competence will be achieved because during group

discussions, each group will be having a leader and a secretary.

Vocabulary/keywords

In the course of learning the concepts in this unit, the learners will discover the meaning
of the following new words:

J rotation e reflection J translation

Guide the learners to understand the meanings of these words and construct and speak

out mathematical statements involving them in order to master their meaning and usage.

Guidance on the problem statement

Unit focus Activity

In order to focus the learner’s attention into the general direction of the unit, the teacher
should organise learners in groups of 5 students to do focus activity in the Student's
Book page 217.

e Letthelearners present their findings in class discussions as others critique and ask
questions to seek clarifications.

e  Use this observation to help learners appreciate the need to participate actively in
all the lessons organised for this unit in order to discover how to do the unit focus
activity correctly and with ease.



Attention to special needs

You should provide for learning of all learners including those with special needs as

follows.

List of lessons

Ensure the graph papers being used to represent transformations have small squares
that are visible to all students including those longsighted and the colour blind ones.

Prepare additional more challenging questions for the fast learners.

Organise remedial lessons for the slow learners.

Lesson No. Lesson Title No. of periods
1. Composite translation in two dimensions 4
2. Composite reflection in two dimensions 4
3 Composite rotation in two dimensions 5
4 Mixed composite transformations in two dimensions. 4
5. Inverse transformations in two dimensions 4
6. Unit test 3

Lesson development

Lesson 1: Composite translations in two dimensions

Lesson objective

By the end of the lesson, the learner should be able to understand the composite translation

and how to apply it in different shapes and objects in two dimensions.

Teaching Aids

Books,

Pens and Pencils
Chalks and Classroom chalkboard

Calculators and other geometric instruments

Graph papers

Learning Activities

Activity 12.1

Organise the learners in pairs. One learner must work as a secretary.

Let the learners do Activity 12.1 in the Student's Book page 217.
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e Allow the learners to present their findings on the chalkboard through the group
secretaries.

e Observe the presentations and write down the errors made by the learners.

Answers for Activity 12.1
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A'(2,5), B'(5,3), C'4,7)
A"(2,1), B"(5,-1) C"(4,3).

Assessment of the lesson

e Guide the learners through Examples 12.1 and 2.12 in the Student's Book page 218
— 219 to ensure that they have digested the concepts of composite translation.

e Allow the learners to attempt Exercise 12.1 on pages 219—220.

e  Correct those who are wrong by giving them more guidance.



Lesson 2: Composite reflections in two dimensions

Lesson Objective

By the end of the lesson, the learner should be able to understand how composite
reflections can be applied to obtain the images of different shapes and objects in two
dimensions.

Teaching Aids

Books,

Chalks and classroom chalkboard

Pens and pencils

Calculators and other geometric instruments

Graph papers

Learning Activities

Activity 12.2

Organise the learners in groups of three and instruct them to do Activity 12.2 in the
Student's Book page 220.

Make sure one learner is selected as the secretary to record down the findings.
Provide each group with a plane mirror from the school laboratory and pieces of
plane papers.

Let the groups present their findings through their secretaries.

Observe the presentation and correct the learners where they are wrong.

Synthesis

Explain different reflections in different axes to the learners as indicated in the
Student's Book pages 220 - 221.

Guide the learners through Examples 12.3,12.4, 12.5 and 12.6 in the Student's Book
pages 222 — 223 to ensure that they understand the concepts.



Answers to Activity 12.2 x=0
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A (2/1)/ B'(5/1)/ C'(41_3)
A"(2,5), B"(5,5) C"(4,9).

Assessment
e Having passed through Examples 12.3— 12.6, allow the learners to do Exercise 12.2
in the Student's Book pages 223— 224.

e Letthelearners present their work for marking, correct them where they are wrong.

Lesson 3: Composite rotations in two dimensions

Lesson objective

By the end of the lesson, the learner should be able to understand how composite rotations
are applied to obtain the images of different shapes and sizes of the objects.
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Teaching Aids

° Calculators

o Exercise books

° Geometrical instruments

o Chalks

e Graph papers/graph books

Learning Activities

Activity 12.3

e Organise learners in pairs to work on Activity 12.3 in the Student's Book page 224.

e Make sure one learner acts as the secretary to record down the findings.

e Let the learners present their findings on the chalkboard through the secretaries

e Make clear observations and record down the errors made by the learners during
the class presentations.

Synthesis

e  Explain different rotation types i.e clockwise and anticlockwise to the learners.

e Do Examples 12.7 and 12.8 in the Student's Book pages 225— 226 for students to
understand how concepts are being applied.

Answers to Activity 12.3

a) y-axis
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(b) B’(4.6,3.5) (c) B”(0.5,4.6)



(b)

Assessment of the lesson

o Test the learners with questions from Exercise 12.3 in the Student's Book page 226.

e Make sure you correct learners where are wrong and encourage individual
participations in doing the exercise.

Lesson 4: Mixed composite transformations in two dimensions

Lesson Objectives

By the end of the lesson, the learner should be able to apply mixed transformations to
obtain the images of different objects.

Teaching Aids
J Calculators
e Exercise books, pens and pencils or any other writing materials.

e  Chalks and class chalkboard

e  Graph papers

Learning Activities

Activity 12.4

J Organise learners in pairs to work on Activity 12.4 in the Student's Book page 227.
o Make sure one learner acts as the secretary.

e Let the learners present their findings on the chalkboard through the secretaries

e Make clear observations and correct each group where they are wrong at the end
of the presentation.

Synthesis

e  Explain to the learners how mixed composite transformations are carried out.

e  Dass the learners through Examples 12.9 and 12.10 in the Student's Book pages
227— 228 and make them understand the concepts deeply.

Assessment of the lesson

e  Having passed through the activity and examples, allow the learners to do Exercise
12.4 on pages 228 - 229.

e Make sure you correct learners where are wrong and encourage individual
participations in doing the exercise.
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Answers to Activity 12.4
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(b) Image after reflection is A'(6,2), B'(4,2), C'(4,5).

(c) Image after translation is A"(8,4), B"(6,4), C"(6,7).



Lesson 5: Inverse transformations in two dimensions

Learning objective

By the end of the lesson, the learner should be able to understand the how perfect squares
are used in completing squares to solve quadratic equations.

Teaching Aids

Calculators

Exercise books, pens and pencils or any other writing material
Geometrical instruments

Chalks and classroom chalkboard

Graph papers

Learning Activities

Activity 12.5

Organise learners in groups of three to work on Activity 12.5 in the Student's Book
page 229.

Make sure one learner acts as the secretary to record down the findings.

Let the learners present their findings through class discussions through the
secretaries.

Make the observations as they are presenting and note down the errors made.

Synthesis

Explain to the learners how inverse transformations are achieved.

Allow the learners to ask more questions about this part where they don’t
understand.

Ask the learners to discuss amongst themselves Examples 12.12 and 12.13 in the
Student's Book page 230.

Assessment of the lesson

Test the learners with questions of Exercise 12.5 from the Student's Book page 231.
Make sure you correct learners where are wrong and encourage individual
participations in doing the exercise.
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Answers to Activity 12.5

y-axis

J

==y

> x-axis

D
T
N

=7
Summary of the unit

e  Asking different learners to take the different concepts highlighted in the unit
summary given in the Student's Book page 231.

e Ask the class probing questions to help them recall the concepts correctly.

End of unit assessment

e Ateacher should ask learners to do unit 12 test in the Student's Book page 232 to
assess whether learners understood the whole unit.

e Ateacher should take time to correct the unit test to find out whether the concepts
of the whole unit were properly digested.

Additional information to the teacher

e A teacher should know the concepts of isometries taught in S2 to make learners
understand the concepts of rotation.
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e A teacher should as well teach the learners well how to use their geometrical
instruments especially the calculators in this unit.

Remedial activities

For the slow learners, a teacher should organise remedial lessons where he/she guides
them through the activities once again and more slowly to help them understand the
concepts.

Remedial exercises

1. Given the vertices of a triangle ABC as A (-4, 3), B (-1, 1) and C (-2, 5).
(a) Plot the points ABC on a Cartesian plane.
(b) Join the points A, B and C to form triangle ABC.

(c) Move point A horizontally to the right by 6 units and then vertically upwards
by 2 units. Locate the final position of A as A”.
(d) Repeat procedure (c) for points B and C.
(e) Join the points A”, B” and C”.
(f) What do you observe about the size and shape of ABC and A”B”C"?
2. Triangle XYZ is such that X (-2, 1), Y (-3, 2) and Z (-3, 4). It is given a translation of
vector (42) Find the coordinates of its image, X'Y'Z".

Plot the object and the image on the same Cartesian plane.

Extended activities

The calculations in this unit may not be challenging to the specially gifted learners hence
they finish the doing the task so fast then get bored and start distracting others. Give
learners the questions below.
Extended exercises
1.  Points A(3,4),B(3,7),C(6,7)and D (9, 4) which represent a trapezium.
(a) Find the image of trapezium ABCD under translation represented by vector
6
(9 3
(b) The Image obtained in (a) above is further translated by vector (_2). What are
the coordinates of the new image?

(c) Plot ABCD and its images on the same Cartesian plane.
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Answers

Exercise 12.1 (Student's Book Pages 219 — 220)

1.

2.

(@) X(0,3),Y'(-1,4), Z'(-1,6)

(b) X"(=4,5),Y'(-5,6), Z"(-5,8)
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(c) Done on the graph.
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(@) A(=3-1), B(-32), C(02) D'(3-1)
(b) A”(0,-3), B”(0,0), C”(3,0), D"(6,-3)
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(c) Done on the graph

y-axis
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(b) P” (_ 6/3)1 Q” (_ 9/5)1 R” (_ 4/5)
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(c) Done in the graph y-axis
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(@) A'(-55), B'(-57), C(-3,5) D’(-3,7)
(b) A”(-3,2), B"(-3,4), C"(-1,2) D”(-1,4)
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Exercise 12.2 ( Student's Book Pages 223—224)

1 y-axis

97

o
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- = >X-axis
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(i) A'(-6,8), (i) A”(6,-8) (iii) A"(8,6)
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(f) The co-ordinates of triangle 5 are (- 3, 1), (-3,-3) and (1,-1).

Triangle 2: (0,4), (-2,4), (0,0)
Triangle 3: (6,4) (8,4), (8,0)
Triangle 4: (2,0), (2,,-2), (6,-2)
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(f) The co-ordinates of triangle 5 are (8, — 6), (8,—2) and (6,— 6).
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y-axis
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(b) () y=1
(i) y=x
(i) y=—x
(iv) y=2

5 (1) A (-10), B'(-1,-2), C'(1,0), D'(1,-2)
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(11) y-axis

B J »
n " -9 N - x-axis
B = oD
Exercise 12.3 ( Student's Book pages 226)
1. _ y-axis
'ai1]] 3
D A
AN A
LY p )
1
7 3. D D ) 4
1
)
1
1 "

(e) The co-ordinates of the fourth triangle are: A"'(-5, 2), B"'(-3, 5), C"'(-5, 6).
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y-axis

7
N

| X-axis

(b) (i) 90° anticlockwise about origin
(ii) 180° about (2,1)
(iii) 90° anticlockwise about (0, -2)
(iv) 90° clockwise about (1,3)
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(e) (i) translation by (;)
(ii) 90° rotation about (-2,4)
4. L' (3-1)M'(-6,-1) N'(-3,-3)
L” (-1,3) M”(-1,6) N”(-3,3)
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Exercise 12.4 ( Student's Book pages 228-229)
L (a) (2-3) (b)  (64) (©  (©00) d G2
(e) (3-2) ® 04 () (4-6) h)  (-6-4)
i G2) () (0,0)
2. (a) L"(4,6) M"(0,6) N"(0,8)
(b) L"(2,-2) M"(2,-6) N"(4,-6)
(c) L"(0,0) M"(0,—4) N"(4,-6)
(d) L"(0,4) M"(4,2) N"(-4,6)
(e) L"(2,-2) M"(=2,-2) N"(-2,4)
3. (a) P'(25), Q"(-6,5), R"(-6,7)
(b) P"(-4,0), Q"(4,4) R"(-2,-4)
(c) P'(2-2), Q"(2,-6) R"(0,-6)
(d) P"(6,2), Q'"(10,2) R"(6,4)
4.  (a) X"(24) Y"(2,1) Z"(4,1)
(b) X"(4,-2)  Y'"(41) Z"'(-2,1)



(c) X"(4,6) Y"(1,6) Z"(1,8)

5. (a) 0"0,0) P(2,0) Q"(2,-3)
(b) O"(-2,5) P"(-2,7) Q'(1,7)
(c) O"(=2,6) P"(-4,6) Q"(-4,3)
(d) 0"(34) P"(5,4) Q"(5,1)

6. (a) X"(54) Y"(5,-8) Z"(3,-8)

And X"(-7,0) Y"(-7,-4) Z"(-9,-4)

(b) X"(-7,0) Y"(-7,-4) Z"(-9,-4)

(c) 180° rotation about (0,0) clockwise direction.

Exercise 12.5 (Student's Book page 231)

1. RY(Q)=(-23) 2. TH(Q)=1(0,0) 3. (T'PH(Q) = (-12,-8)
4. HX'(Q)=(2-3) 5. RR(Q)=(32) 6. T'R(Q) = (-1,-5)
7. RIT(Q)=(-4,6) 8. XT(Q)=1(0,0) 9. XX(Q)=(3,2)
10. XT'H(Q) = (6,4)
y-axis
Q) XTHQ)

L > x-axis
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l\it 12 Test (Student's Book page 232)

y-axis
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(@) x(2,4),y(21)and z(4, 1)
(b) x"(4,-2),y"(1,-2) and z"(1,4)
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(c) A'(H4,6),A”(4,-2),A"(6,4)
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Remedial Exercise

1. (f) same size
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Answers to Extended exercises

(a) A' (-3/'1)/ B' (-3/-2)/ C' (0/2)1 D’ (3/'1)
(b) A” (0/-3)/ B" (0/0)/ C" (310)/ D” (6/'3)
(c)
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UNIT
1 3 STATISTICS (Bivariate data)

(Student's Book pages 233 — 248)

Key unit competence

By the end of this unit, the learner should be able to collect, represent and interpret
bivariate data.

Learning objectives

Knowledge and understanding

Define bivariate data.

Make a frequency distribution table of collected bivariate data.

Interpret scatter diagrams.

Identify type of correlation on a scatter diagram.

Skills

* Draw scatter diagram for bivariate data and indicate the type of correlation.
* Analyze a scatter diagram and infer conclusion.

Attitudes and values

e Develop clear, logical, and coherent thinking while drawing conclusion related to
bivariate data or scatter diagrams.

e Appreciate the use of scatter diagrams to represent information.

* Show patience, mutual respect, tolerance, and curiosity in collecting, representing,
interpreting bivariate data.

Pre-requisites to this unit

For the learners to acquire the knowledge and attitudes and values suggested in this
unit with ease and effectively, they need to have mastered the following:

¢ Knowledge and skills to collect, represent and interpret quantitative discrete data.
These concepts were dealt with in detail in S1 under statistics and probability, unit
8 and in S2 under the same topic area unit 10. Using question and answer method
in a class discussion or revision tests, the teacher should ensure that the learners
remember these concepts before introducing them to the new concept of bivariate
data.

¢ Skills on collecting, organising and representing ungrouped and grouped data.

¢ Interpret statistical data.

e Calculating measures of central tendency such as mean, median, measures of
central tendencies etc.

The teacher should give the learners some written quizzes to ascertain that the learners
are ready to be introduced to the new unit.
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Cross-cutting issues to be addressed

Environmental conservation

Learners should be sensitised about the dangers of cutting trees and swamps. they
should know that such causes drought which dangerous.

Financial and business education

Some questions will involve use of statistics in planning and laying strategy for
successful business ventures.

HIV/AIDS and interpretations in this unit can be applied to the impact or effect of
some social traumas such as HIV and AIDS.

Inclusive education should be embraced by both learners and the teacher. Learners
with difficulties should be helped, fit in environment and acquire edneation like others.

Generic comptences

The specific generic comptences to be addressed in this unit are: -

e Team work, sharing and mutual respect. These comptences will be achieved when
the teacher involves learners in activities that require learners to work together.

* Research skills and techniques. These comptences will be achieved when the
teacher involves learners in using internet and other literature to meanings of new
terms and words and using own words to summarize findings of activities.

e Communication skills: This is achieved when the learners are given a chance to
report group findings.

e Problem solving: This competence is achieved through activities and exercises
involving statistical methods.

Vocabulary/Key words

In the course of learning the concepts in this unit, learners will discover the meaning
of the following new words or phrases;

e Bivariate data. ®  Scatter diagram. . Best line of fit.
¢ Correlation. e Variate.

Guide the learners to understand the meanings of these words or phrases so that the
learners can use the words appropriately.
Guidance on the problem statement

In order to show the general direction of this unit, the teacher should organise learners
to do the introductory unit focus activity page on 233 in the Student's Book.



Unit Focus Activity
Materials

¢ Calculator , geometrical instruments
e Graph books/papers
® Square grid board.
® Access to internet.
—  Asklearners to use any method of their choice to determine which of the two
performances was better.
— It is most likely most learners might use a method of calculating the mean
mark in each paper and compare the two mean marks.

- Use this opportunity to explain why a graph representing the data might be
a better way to see the trend of the points representing the marks, especially
if combined with the mean marks or scores.

Synthesis

Having done the unit focus activity guide the learners in a class discussion responding
to all the parts of the activity as is required. If there is any new concept that cannot
be discussed effectively at this point, assure the learners that you will tackle the same
later, at an appropriate time.

Answers to unit focus Activity

* The response to part (a) is best done after the points have been plotted in order to
see the trend.

e Fig 13.1 below shows the required points on the graph.
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Figure 13.1

(a) Itis not possible for us to tell how the two performances relate because points are
scattered with no evident a pattern.

(b) The resulting graph is neither a line nor a curve. The points cluster in a certain
direction.

(c) Itisnotpossible to obtain a rule connecting x and y. Points have no defined pattern.
Use this opportunity to help the learners appreciate the need to establish a way of
approximating points into a line.

(d) The mean mark for paper Iis 67.4 and that of paper II is 81.

The tines representing them have the equations y = 81 and x = 67.4. With reference to
the lines, we can see some pattern in the performance.

i.e In paper I, 8 people are below average,

in paper II, 7 are below average
This means 7 people are below average in both papers.
(e) No, beacause all points can not be on the same line
() m =66 m, = 84
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For the first region the median of the x-coordinates is 54 the median of the y
coordinate is 70. Therefore first median point is (54,70)

For the second region the x-coordinate 9 is 66
The y-coordinate is 85

Therefore the second median points is (66, 85)
For the region 3 x coordinate (x-median) is 83.
The y-coordinate (y-median) 99.

There third median point is (83,99).

Ensure that the learners are able to plot the points, identify the median coordinates
and divide the graph into the three regions as described in the activity and
demonstrated in the graph above.

(1) m, = 54, m, = 70 m, o= 66, m, = 85, m, = 83 m, = 99
(ii) Coordinates: (54,70), (66,85) (83,99)

(iii) The line does not pass through the three points but we can draw an approximate
line to represent the three points.
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Attention to Special Needs

*  You should be able to identify possible special needs with your learners. Such
needs could be physical, psychological or emotional. Such needs could include
challenges in hearing, sight, lack of concentration, sadness etc. Identify such and
take appropriate action.

e Special need could be a specially gifted child or even a slow learner. Ensure that
you move with your whole class.

e For the fast learners, provide extra work so as not to bore them.

For the slow learners, arrange for remedial program so that all feel wanted, loved and
cared for.

List of lessons

Lesson No. Lesson Title No. of Periods

Review of statistical data

1 Bivariate data 2

2 Presentations of bivariate data 2

3 Scatter diagram the best-line of fit 3

4 Use the median averaging method to draw the best line | 2
of fit

5 Correlation between bivariate data 3

6 Unit assessment

Lesson 1: Bivariate data

Lesson objective

By the end of the lesson, the learner should be able to define and identify bivariate data
and formulate examples of the same and present them in tables based on information
obtainable in class.

Teaching Aids
e Dictionaries (English/Mathematics) . Graph books/ paper
e Mathematics sets. . Board with square grid

e (Calculator/electronic materials
Introduction to the lesson

To introduce this lesson, remind the learners of the concepts and skills developed and
achieved in their earlier work on Statistics in S1 unit 8, S2 unit 10.
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Make the introduction a quick and brief session and relevant to this lesson.
Learning Activities

Activities 13.1 and 13.2

To introduce bivariate data encourage the learners to use dictionary or any other
means to define the term bivariate.

¢ Organise class to work in groups to do Activities 13.1 and 13.2 Student's Book
page 234.

e Ask the groups to present their findings and observations in a class discussion.

e Summarise their findings in a class discussion emphasizing on the key points

and their meanings i.e. bivariate data, collecting and recording such data. Help
learners to identify bivariate data using examples in their class.

e Help them to formulate and present such data in tables of values.

e Inaclass discussion, take learners through the analysis of the example given in the
pupil’s book after the activity.

Synthesis
e Inaclass discussion, use the learners observations to highlight the key concepts or
properties of bivariate data i.e. the two variates belong to the same entry etc.

e Ask the learners to think of examples of bivariate data that give information about
each member of their class i.e. age (years) and mass (kg); marks % in two subjects
etc. Encourage learners to arrange such data in separate tables of values etc.

Answers to the Activities 13.1 and 13.2

For every member of your class, the following data can be obtained:
(a) Height (x), and mass (y)

(b) Age (x) and height (y)

(c) Marks scored in Mathematics (x) and marks scored in physics (y) or any other pair
of subject other sources of such data could be

e The amount of rainfall (x) and the group of the vegetation grass).
e Height of son (x) and height of father (y) over a period of time.
e A person’s age (x) and blood pressure (y) for a group of people of different
age groups.
These are just a few examples. You can now think about some more examples. Note
that answers to these two activities will vary.

Assessment

Ask the learners to collect sets of bivariate data concerning members of the class. Let
them work individually so that you are able to tell anybody having challenges with
the concept.

Answers to the assessment will depend on the information gathered.
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Lesson 2: Presentation of data

Lesson objective

By the end of the lesson, the learner should be able to represent bivariate data.

Teaching Aids

Graph books/papers
Board with square grid

Pen/pencil / ruler

Introduction to the lesson

Introduce the lesson by asking the learners what they require to produce a good
accurate graph.

Learning Activities

Activity 13.3

Organise learners in groups to do Activity 13.3 in the Student's Book page 235.
Remind them that a good scale appropriate scale and correct plotting produces a
good graph.

Ask the learners to present their findings to the rest of the class and encourage
them to ask questions and also to point out mistakes or errors. Allow them to
demonstrate their observations on the board.

Since the graph is neither a line or a curve, probe the learners about the name of
the graph. See if they can come up with the name “scatter diagram’ by relating it to
the scattered pattern of the points.

Synthesis

Take the learners through the analysis immediately following Activity 13.3
explaining the points given.
In a class discussion, take learners through the observations made from Activity 13.3

In a class discussion take the learners through Example 13.1 in the Student's Book
page 235-236.

Answers to Activity 13.3

The required ordered pairs are (2, 1) (4,4) (3,1) (7,5) (5,6) (2, 1) (4,4) (31) (7,5) (5,6)
H. Scale 1cm :1 unit

V Scale 1cm : 1 unit
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Figure 13.2

The points on the graph are scattered around and displays no pattern. It makes no
sense to join the points because they can not be on the same straight line. a graph like
this is called a scatter diagram or a scatter plot.

Assessment

Ask learners to do Exercise 13.1 in the Student's Book page 236.

Lesson 3: Definition of scatter diagrams

Lesson objective

By the end of the lesson, the learner should be able to represent bivariate data, draw
and use a line of best fit.

Teaching Aids
* Square grid board. e Graph book/paper.
e Mathematical instruments. e Chalk board ruler,.

Introduction to the lesson

Since points in a scatter diagram contains scattered points, it means to represent such
points by a line means to approximate them into a line. Ask learners to explain what it
means to approximate. Use their suggestions to explain its meaning and explain why
and how it is done.



Learning Activities

Activities 13.4 and 13.5

Organise the learners into groups to do Activities 13.4 and 13.5 in the Student's
Book pages 236 — 237. Ensure that each member of each group is able to plot
ordered pairs.

Ask groups to present their observations to the rest of the class. Use the learner’s
observation/presentations to describe the resulting graphs accurately, describe
the trend or pattern of the points.

Help the learners to determine what group(s) of society would be interested in
such findings.

Ask the same groups to do Activity 13.5 in the Student's Book, page 237.

Ask the learners to use the graphs they have just drawn in Activity 13.4. Move
round the room to ensure that everybody is doing the activity.

Ask groups to demonstrate their findings on the board as they explain. Use this
opportunity to ensure that the graphs are as accurate as they can possibly be.

Synthesis

In a class discussion guide the learners through the Activities 13.4 and 13.5. Discuss
the learners’ observations, affirming the correct ones, and taking time to correct
the erroneous ones.

Discuss the summary that follows immediately after Activity 13.4. Discuss also
the observation that follows immediately after Activity 13.5.

In a class discussion take learners through Example 13.2 in the Student's Book
pages 238.

Assessment
Ask the learners to do Exercise 13.2 in the Student's Book pages 238-239.

Answer to Activity 13.4

Fig 13.2 shows the required graph. The points are scattered along a line but no
meaningful conclusion can be drawn since the point display no pattern.
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Traffic police, motor insurance agents, driving instructors etc. might be interested in
the findings of this activity to be able to establish any relationship between the data,
we need to analyze the data further.

Answer to Activity 13.5

There are no specific answers to this activity.

The activity is best demonstrated on the chalk board. This activity forms a very good
class discussion in which every learner can participate in observing the trend and
draw the conclusions from the graph.

Demonstrate this activity on the chalk board especially the estimation of the line of
best fit.
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Lesson 4: Best line of fit using the median method

Lesson objective

By the end of the lesson, the learner should be able to calculate medians and quartiles
of bivariate data and use them to estimate the line of best fit.

Teaching Aids
e Calculator e Graphbook/paper e Mathematical set
Introduction to the lesson

Introduce the lesson by asking the learners to explain how to find median and quartiles
of ungrouped data. Help those who have challenges in the concept so that you may
move through the lesson with all of them.

Learning Activities
Activity 13.6

e In a class discussion guide the learners through Activity 13.6 as guided in the
Student's Book pages 239-240.

e This activity requires that you ensure that the learners are doing the calculations
suggested on their books.

* Once the calculations are done and the points plotted ask the learners to report
their findings to the rest of the class.

e Verify that the coordinates and the graphs are accurately done.

e Summarise the group findings emphasizing the fact that no apparent pattern can
be identified, no meaningful conclusions can be drawn in a graph of this nature.
Hence the need to engage other approaches or alternative methods that can be
used.

Synthesis

e Having done the activity, take learners through the findings of the learners in a
class discussion.

* This activity helps the learners to apply some concept they learned earlier in this
course. It gives you an opportunity to emphasize how different concepts relate
with other concepts that seem not related.

e Discuss the analysis given immediately after the two activities.

Note: The line is also an approximation. It does not exactly pass through the three
points.

e Take the learners through Examples 13.3 and 13.4 in Student's Book on pages 240-
241

The graph shows an upward trend and the line of best fit has a positive gradient. This
means that the more the money spent on advertising, the higher the profit.
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For the first region the median of the x-co-ordintes of 30, 15 and 17 is 17 the median of
the y coordinate 4040, 1740, 3250 is 3250, the first median point is (17, 3250).

e For the second region the x coordinate of 7, 32 and 9 is 9

* The y-co-ordinates of 880, 5570 and 2090 is 2090 , the third median point is — (26,
4990).

Assessment

Ask learners to do Exercise 13.3 in the Student's Book pages 241—242.

Lesson 5: Correlation

Lesson objective

By the end of the lesson, the learner should be able to define the word correlation,
distinguish between direct/ positive and negative/inverse correlation.

Teaching Aids

e Chalkboard with square grid . Long ruler

e Graph book/paper . Mathematical instruments
® Access to internet or dictionary.

Introduction to the lesson

Introduce the lesson by asking the learners to use their dictionaries or any other
reference to find the meaning of the word correlation. Ask the learners to suggest how
to obtain correlation and what use it is.
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Use their responses to explain the meaning of the word, what is it, who uses it etc.

This question may motivate the learners to want to learn about it.

Learning Activities

Activities 13.7 and 13.8

* Organise the learners in groups to do the Activity 13.7 in the Student's Book,
page 242 .

e Ensure that all the participating actively by moving round the class, affirming
those who are doing well and helping those who are challenged.

e  When the activity is done, and the line of best fit drawn, ask the learners to
connect on the resulting graph. This part is best done as a class discussion so that
all may get a chance to contribute and compare notes.

e Demonstrate the graph on the board so that the learners may compare their
graphs with those of other members of the class and therefore identify any
possible error.

e Ask the learners to summarise their findings in a class discussion. Use this
opportunity to clarify and emphasize the key points.

e Discuss with the learners Activity 13.8 in the Student's Book page 243.

Synthesis

e Having done the activity, guide the learners through the discussion following
behind the activity. Analyse the graph and describe the correlation evident in the
graph.

e Define corrrelation and give real life examples where correlation is applied for the
learners to digest the concepts

e Activity 13.8 can be used to make learners understand the types of correlation ie.
positive and negative correlation.

e Take learners through Example 13.5 in the Student's Book pages 243—244 in a class
discussion. This example will help the learners to understand fully the concept of

correlation. You can also guide them through Example 13.6 Student's Book pages
244 —245.

Answers to Activity 13.7

According to the concise oxford English dictionary, the word correlation means a
mutual relation between two or more things. It shows or describes interdependence
of variable quantities.
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Corresponding sets of marks compare well the representing nearly the same abilities.
However the set of marks for the first candidates represent very different abilities. On
the graph, the point representing the set of marks is very far from the rest of the points.

To be able to compare given variables it is necessary to be able to do the following: -
¢ Plot points on a Cartesian plane.

e Draw the line of best fit if points are not collinear.

e Describe the trend of graphs and analyze possible conclusions.

These points are fully discussed in the Student's Book under the same activity.

Answers to Activity 13.8

(a) Positive correlation (d) Negative correlation
(b) Positive correlation (e) Negative correlation
(c) Negative correlation

Assessment

Ask learners to do Exercise 13.4 in the Student's Book, page 245—246.



Lesson 6: Unit Assessment

Lesson objective

By the end of the lesson, the learner should be given summary questions in order to
assess how well the concepts and skills have been developed and achieved.

Summary of unit
Summarise the unit by:

* An oral exercise from all the areas of the unit. This will help the learners to recall
the concepts correctly.

* Prepare written quiz that covers all areas of the unit. This will help you to assess
to determine to what extent the objectives of the unit have been achieved.

e Take the whole class through the different concepts highlighted in the unit
summary given in the Student's Book. Take the learners through a question and
answer method to help them recall the learnt concepts correctly.

e Askthelearners to describe the solutions to problems they faced at the beginning of
the unit. Let them discuss and solve the unit focus activity stated at the beginning
of this unit. Ask them probing questions to gauge their understandings on this
topic.

Unit assessment

Ask the learners to do the Unit 13 Test at the end of the unit. Mark their work to be able
to get their areas of weaknesses and strengths. From the result, give extra remedial
exercise to the weaker students while giving the extended exercise to the learners who
are comfortable with the rest of the exercise.

Additional information to the teacher

The activities provided in the Student's Book in this unit are not exhaustive. In
the interest of time, only data that is readily and easily available in the learners
environmental could be used. You can organise learners out of class time, as in a
mathematics clubs, to do some projects to enhance the statistical processes. Let the
learners understand that the concepts involving statistics are used in many fields in
everyday life.

For example,

e How can a manufacturer predict for which product there will be an increase in
demand?

e How does a couch determine a winning combination of the team players?

e How does a fast food company determine the best location for a new restaurant?

These and many other situations use statistics to plan appropriately. Below find some
processes used to expand statistical concepts;



e Itis important for learners to know of different methods of use to collect data ;
e Personal interviews (door to door, at the shopping malls

e Polls conducted by telephone

e Questionnaires

¢ Experiments designed to collect data

* Measurements taken to check quality of products

¢ Data from past records etc.

You can also ask learners to suggest some other possible cases where they think
statistics can be used.

After collection and display and data analysis we can use the analysis to interpret data
in a useful way.

Economics and business graphs help us to forecast and make predictions as we did
with scatter diagrams, and best line of fit among other processes. Let learners know
that of two sets data may be related but no pattern may be obvious.

As we did with scatter diagram, we can analyse data recording them as ordered pairs
and drawing a graph that may display a trend.

In such a case we can go a step further and use the resulting graph to estimate a line
of best fit.

In statistics as in many other fields especially in mathematics we continue building
new skills on the earlier learned skills.

Remedial Activity

1. Ten people were asked a set of test questions designed to measure their attitude
towards television as a news medium, and a further set to measure their attitude
to newspapers. A higher overall score shows greater satisfaction. The scores are
shown in the table below.

Person 1 2 3 4 5 6 7 8 9 10

TV Score (x) 5 0 3 1 2 4 5 3

Newspaper score (y) 1 2 1 3 3 2 3 1 0 2

(a) Use the scores (x,y) to draw a scatter diagram to represent the scores.
(b) Use the scatter diagram to draw the best line of fit to represent this data.

(c) Is there a correlation between the TV score and the newspaper scores?

Describe the type of correlation.
2. For the sets of data in this question,

(a) Draw a scatter diagram.

(b) Use the scatter diagram to assess whether there appears to be correlation
between the two measurements labelled x and y. The data represents the
latest available figures of vehicles and road deaths in a group of ten African
countries.



Country Vehicles per 100 population (x) | Road deaths per 100,000 population (y)
1 31 14
2 32 29
3 30 22
4 47 32
5 30 25
6 19 20
7 36 21
8 40 22
9 47 30
10 58 35

Extended Exercise

1. The mass (kg) and average daily food consumption were measured for 12 obese
adolescent girls and boys.

Mass (kg) x 84193 (81(61|95(86|90|78|85|72|65|75
Food consumption (y) (100 calories

32(33(33|24(39|32(34|28|33|27|26|29
per day)

(a) Use the data to draw a scatter diagram.

(b) Use the scatter diagram to assess whether there appear to be a correlation
between x and y.

(c) Describe the correlation.

Answers

Exercise 13.1 (Student's Book page 236)
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Exercise 13.3 (Student's Book pages 241-242)
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Both subjects are poorly performed.

(c) line has a positive
gradient

Food consumption
(x 100 cal. per day)

Less than a third of the class scored above average in both subject.



Exercise 13.4 (Student's Book pages 245 —246)
Note some answers in this question will vary

Question 1, 2, 3, 5 have positive correlation i.e gradient of lines of best-fit is positive
question 4 has negative correlation since the gradient of line of best fit in negative.
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Data have positive correlation.

2. = A
o e
(c) Mass of rabbit 8 weeks
old = 2.05
(d) The data have a positive
correlation.
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(b) Ignore the extreme point on the diagram then draw the market best line of fit.
() y= %x + 600

(d) Substitute the appropriate variable in the equation.
(e) Positive correlation.

Finishing position

Mass

No correlation between the sets of data.




5. The graph below shows the required scatter diagram and the line of best fit.

(a) y
A

(b) There is positive correlation.
(c) 213 minutes (appropriately)
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(b) negative correlation
(c) the longer the period of employment, the lesser the consultation ie.

E has worked for 3 weeks consulted 25 times.
J worked for 87 weeks consulted the least 6 times.
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'Jnit Test (Student's Book pages 247- 248) I

1.

(a) The graph below shows the required scatter diagram and line of best fit.
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b.(i)y = 29 FRW
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(c) (i) 29 points (i) 36 goals
(d) If a line runs from the bottom left hand corner to the top right hand corner,
its means the vertical change is positive and the horizontal change is positive

therefore hve‘rtmatl ih;nge = positive change. Thus gradient is positive.
orizontal change

(e) 15y =11x + 60
(f) Positive correlation

(g) This relationship means the more the goals scored, the higher the number of
points earned therefore, the better the player.

Let x represent price in may 2016 and y represent the price in june 2016.

a). (i)x =19 FRW b.(i) y =29 FRW
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b).
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(c). There was an increase in the price for both months because of positive gradient.
3. a).(i)X=8.25 (i) =5

b).
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b)
c)

a)

[Seas= szt

It is difficult to draw the line of best fit since all the points are scattered.

Negative correlation since the more the learners, the less the number of days
they remain at school and vice versa.
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