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Foreword

Our country’s future lies in the education of our children. The Government of Sierra Leone is
committed to doing whatever it takes to secure this future.

As Minister of Education, Science and Technology since 2007, | have worked every day to improve
our country’s education. We have faced challenges, not least the Ebola epidemic which as we all
know hit our sector hard. The Government’s response to this crisis — led by our President — showed
first-hand how we acted decisively in the face of those challenges, to make things better than they
were in the first place.

One great success in our response was the publication of the Accelerated Teaching Syllabi in August
2015. This gave teachers the tools they needed to make up for lost time whilst ensuring pupils
received an adequate level of knowledge across each part of the curriculum. The Accelerated
Teaching syllabi also provided the pedagogical resource and impetus for the successful national
radio and TV teaching programs during the Ebola epidemic.

It is now time to build on this success. | am pleased to issue new lesson plans across all primary and
JSS school grades in Language Arts and Mathematics. These plans give teachers the support they
need to cover each element of the national curriculum. In total, we are producing 2,700 lesson plans
—one for each lesson, in each term, in each year for each class. This is a remarkable achievement in a
matter of months.

These plans have been written by experienced Sierra Leonean educators together with international
experts. They have been reviewed by officials of my Ministry to ensure they meet the specific needs
of the Sierra Leonean population. They provide step-by-step guidance for each learning outcome,
using a range of recognised techniques to deliver the best teaching.

| call on all teachers and heads of schools across the country to make best use of these materials. We
are supporting our teachers through a detailed training programme designed specifically for these
new plans. It is really important that these Lesson Plans are used, together with any other materials
you may have.

This is just the start of education transformation in Sierra Leone. | am committed to continue to
strive for the changes that will make our country stronger.

| want to thank our partners for their continued support. Finally, | also want to thank you —the
teachers of our country — for your hard work in securing our future.

y—

Dr. Minkailu Bah

Minister of Education, Science and Technology
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JSS

IntrOdUCUOn Mathematics

to the Lesson Plan Manual

These lesson plans are based on the National Curriculum
and meet the requirements established
by the Ministry of Education, Science and Technology.

The lesson plans will not take the whole term, so use
spare time to review material or prepare for exams

2 Teachers can use other textbooks alongside or instead
of these lesson plans.

Read the lesson plan before you start the lesson. Look
3 ahead to the next lesson, and see if you need to tell
pupils to bring materials for next time.

Make sure you understand the learning outcomes, and
4 have teaching aids and other preparation ready — each
lesson plan shows these using the symbols on the right.

Quickly review what you taught last time before starting
each lesson.

G- ==~ @

Follow the suggested time allocations
for each part of the lesson. If time permits, extend
practice with additional work.

Lesson plans have a mix of activities for the whole class
and for individuals or in pairs.

Use the board and other visual aids as you teach.

Interact with all pupils in the class — including the quiet
ones.

00000

1 O Congratulate pupils when they get questions right! Offer
solutions when they don’t, and thank them for trying.

Learning
outcomes

Teaching
aids

Preparation



Lesson Title: Review of Transformations

Theme: Geometry

Lesson Number: M-09-046

Class/Level: JSS 3

\ Time: 35 minutes

®

able to identify and perform
translation, reflection, and
rotation.

Learning Outcomes
By the end of the
lesson, pupils will be

Teaching Aids
Poster (see Opening)

Preparation

1. Draw the diagrams for
the different sections of the
lesson from the end of this lesson
plan on the board.

2. Create the poster shown in
Opening on vanguard paper (if
available). This can be put on the
classroom wall for future use. If
the material to make a poster is
not available, draw it on the
board.

=

Opening (3 minutes)

1.

Say: Write down one sentence for each word in Question i.
Allow pupils time to write down their explanation for each
word.

Have pupils from around the classroom volunteer to give
their explanations.

Put up the poster on the board/point to the information on
the board. Go through the explanation for each word.

Ask: Which of the transformations changes the size of the
object? Raise your hand. (Answer: enlargement)

Ask: Which of the transformations does not change the size
of the object? Raise your hand. (Answer: translation,
reflection and rotation)

Say: Today we are going to identify and perform
translation, reflection, and rotation.

Introduction to the New Material (20 minutes)

Transformations
Transformation
Changes the position or size of objects.
Transformations are: translation,
reflection, rotation and enlargement.

Translation
Moves an object up, down, left or right
without changing its size or shape.

Reflection

Creates an image of an object of the same
size and shape, across a mirror line or line
of symmetry.

Rotation

Turns an ohject around a fixed point, called
the centre of rotation, without changing its
size or shape.

Enlargement
Creates an object of the same shape, but a
different size.

Note: Due to the nature of this topic, 20 minutes has been allocated to this section. Pupils will

consequently do 10 minutes of Guided Practice and no Independent Practice.

1.

Say: Let us start with translating objects. Let us translate the object in Question ii. First, draw the

object in your exercise books.

Allow time for pupils to draw the object in Question ii. in their

exercise books.
Show how to translate the object.

Count the units, mark the points, and draw the lines for the new

position as you speak.

Pupils should follow the instructions and do the translation in

their exercise books.

i
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4. Stop from time to time to ensure the pupils are keeping up with the instructions. Clarify any
confusion on the instructions.
e Say: We want to move the object 5 units right and 3 units up.
e Use vector notation, (2), if appropriate.

e Say: When we translate an object, every part of the object moves the same amount in the
same direction.
e Say: We select a point on the object.
e Say: Count from that point 5 units right and 3 units up.
e Say: Mark the point for the translated object.
e Say: Do the same for the other points of the object.
e Say: Join the points to draw the object at its new position after translation.
5. Allow time for pupils to complete the translation.
6. Say: We can translate any object in a similar way by counting the units left, right, up or down as
required.
7. Say: Let us now reflect the object as requested in Question iii.
8. Ask pupils to copy the object into their exercise books.
9. Ask them to follow the instructions as you perform the reflection on the board.
10. Stop from time to time to ensure the pupils are keeping up with the instructions.
e Say: We want to reflect the object in the required mirror line or line of symmetry without
using a mirror.
e Say: We use the fact that every point in the image is the same distance from the line of

symmetry as the original object. line of symmetry
e Say: Draw a line at 90 ° to the line of symmetry from a
. - . . . 7| 1 Y‘"‘"--..
point on the original object to the other side of the line yk N
of symmetry. \| / N |/
e Say: Mark on the 90 °line the same distance from the N\

line of symmetry as the original object.

e Say: That is the new point of the reflected object.
e Say: Do the same for the other points of the object.
e Say: Make sure the line from the original object is at 90 ° for each point.
e Say: Join the points to draw the shape at its new position after reflection.
11. Allow time for the pupils to complete the reflection.
12. Walk around, if possible, to check pupils’ work and correct any misconceptions.
13. Ask pupils to copy the object in Question iv. in their exercise books.
14. Say: Let us now rotate the object.
15. Instructions to rotate an object are shown below for pupils to follow in their exercise books.
Separate instructions have been provided for tracing paper (or clear plastic) if available.
e Point to each of the items on the board as you say the next line.
e Say: We are given 3 pieces of information in order to rotate our shape
—the centre of rotation, the angle of rotation and the direction of rotation.



e Ask: What is the centre of rotation? (Answer: point O)
e Ask: What is the angle of rotation? (Answer: 90 °) —*"'"_,-' 90 cloghwise
o Ask: What is the direction of rotation? (Answer: clockwise) \ //.._.- L
e Say: Draw a straight line from one of the points to the NP4
centre of rotation. Measure the line. "‘
e Say: Draw a line at an angle of 90 °to the first line. e L
e Say: Mark the measurement on the second line. O\i'g_j - 1= </ \
That is the new point of the object after rotation. eentre of rofation o — ‘\\ \
e Say: Do the same for the other points. N
e Say: Join the points to draw the shape at its new position.

e Allow time for the pupils to complete the rotation.
e [f tracing paper or clear plastic is available:
o Say: Put the tracing paper over the shape.
o Say: Trace the shape and mark the centre of rotation.
o Say: Hold down the tracing paper with a pencil on the centre of rotation.
o Say: Rotate the tracing paper and copy the image.

Guided Practice (10 minutes)

Ask pupils to work in pairs to answer the questions for Guided Practice.

They should each draw their own shapes and they can discuss and share ideas with each other.
Walk around, if possible, to check answers and correct any misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions.

vk wNE

Write the correct answers and steps on the board. Ask pupils to check their work. (Answers:
shown below the questions at the end of this lesson plan)

Closing (2 minutes)

1. Say: Copy the explanations for the different transformations into your exercise books.

[QUESTIONS FOR OPENING ACTIVITY]

i. Explain what these words mean in Maths:
transformation, translation, reflection, rotation, enlargement

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]
Leave space around each shape to carry out the transformation.

ii. Translate the shape 5 units iii. Reflect the shape in the iv. Rotate the shape 90° clockwise

right and 3 units up line of symmetry shown about the point shown.
line af symmetry
] 7 "]
/A /| /
N4 \[L/ \[Lf

O centre of rotation




[QUESTIONS FOR GUIDED PRACTICE]
Leave space around each shape to carry out the transformation.
Answers are shown below the questions

v. Translate the shape 3 units vi. Reflect the shape in the line vii. Rotate the shape 90° anti-

left and 5 units down of symmetry shown clockwise about the point shown.
\ line of sym/fr;gtry
\ \ 7 \
LA TN A A WP
A LA A
/'/
/ J
/] O centre of rotation
line of symmetry ‘ | | | |
N \\ 20°anti-clockwise
\ AT 5 \ [/
<
T A TSP L
~ “ A : ’
~ ~ N 4
S AR TN
N ;
\ Y . S L1 T
\ // / ~ ~ O centre of rotation
A R FHH




Lesson Title: Combining Transformations Theme: Geometry

Lesson Number: M-09-047 Class/Level: JSS 3 | Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the lesson, None Draw the diagrams for the
pupils will be able to: == different sections of the
1. Carry out combinations of lesson from the end of this lesson
translation, reflection, and plan on the board.
rotation.
2. Describe and compare the 3
transformations.

Opening (3 minutes)

1.

Ask: Who can remind the class what we did last lesson? Raise your hand.

Have one pupil from the back and one from the front of the classroom volunteer to answer.
(Example answers: transformations of shapes; translation, reflection and rotation of shapes)
Ask: Which of the transformations do not change the position of the object? Why? Raise your
hand. (Example answer: Reflection, because it creates a mirror image of the object which is the
same shape and size as the object; Enlargement, because it creates an object of the same shape
but different size.)

Say: Today we are going to carry out combinations of translation, reflection, and rotation. We
will also describe and compare the 3 transformations.

Introduction to the New Material (10 minutes)

1.

9.

Say: The 3 transformations we looked at last lesson can be combined by doing one
transformation and then another. For instance, we can translate an object, then reflect the
translated object. Or we can rotate, then reflect or translate the resultant shape. When
combining transformation, it is often easier to see what has taken place if we use a Cartesian
plane to show the transformations.

Ask a pupil to read Question a. on the board.

Ask pupils to copy the shape into their exercise books.

Say: Let us first do the reflection as requested in our books. i | vh

Remember the lines you use to guide you in drawing the reflection 4

are at 90° angle to the line of symmetry. h
2

Allow time for the pupils to do the reflection. Ask them to raise their

hands once they are done.

Select a pupil with raised hand to complete the reflection on the
board.
Ask pupils if they agree. Correct any errors and ask pupils to do the

) 4

Alw|b|lbh]o

same in their exercise books. (Answer: shown right)

Ask: We want to rotate the reflected shape 180 °. What is missing

from this instruction? Raise your hand.
Guide a pupil to say: ‘we have not been told whether it is clockwise or anti-clockwise.’

10. Say: Work with your neighbour. One of you go clockwise, the other anti-clockwise.

11. Allow time for the pupils to do the rotation.




12. Ask: What do you notice about the rotation? Raise your hand. i | vd

>

13. Guide a pupil to say: we get to the same position after rotation. 4

(Answer: shown right)

14. Ask the class if their pairs also arrived at the same position after EAA

rotation.

oS ¢

15. Say: When rotating by 180 °, it does not matter if we go clockwise or

=Y

anti-clockwise, we always get to the same position. This is because i

no matter which direction we go, we are doing half a turn 3 )

(180° = % of 360). This leaves us facing the opposite direction from -4

where we started. The centre of rotation or direction we turn does
not change the end position.

16. Ask a pupil to read Question b. ‘

A 1]

17. Say: Draw the shape in Question b. in your exercise books. Reflection in

_ Original shape
V-OX

Follow the instructions to do the combined transformation.

19. Have a pupil volunteer to come to the board to show the combined

5

4

18. Allow time for the pupils to answer the question. 3
2

. 1
transformation. 0

Y

20. Ask: What single transformation could we do to get to the same 3 2111 1 2| 3

position as the 2 transformations? Raise your hand. Final image | -2

21. Guide a pupil to say: ‘the shape has been rotated 180 °about the -3

origin.’

22. Say: It is often the case that a single transformation can move an

object to the same position as a combined transformation.

Guided Practice (10 minutes)

Ask pupils to work in pairs to answer the questions for Guided Practice.

They should each draw their own shapes and they can discuss and share ideas with each other.
Walk around, if possible, to check answers and correct any misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions.

vk wnN e

Write the correct answers on the board. Ask pupils to check their work. (Answers: shown below
the questions at the end of this lesson plan)

Independent Practice (10 minutes)

Ask pupils to work in pairs to answer the questions for Independent Practice.
Walk around, if possible, to check answers and correct any misconceptions.
Have pupils from around the classroom volunteer to give their answers to the questions.

il

Write the correct answers on the board. Ask pupils to check their work. (Answers: shown below
the questions at the end of this lesson plan)

Closing (2 minutes)

1. Say: Write in your own words what you understand a combined transformation to mean.

2. Allow time for pupils to answer.

3. Have a pupil volunteer to give their answer. (Example answer: A transformation where 2 or
more individual transformations are done one after the other)

7



[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]

a. Reflect the shape in the line of symmetry b. Reflect the shape shown in the y-axis.
shown. Then rotate it 180 °about the point Then reflect it in the x-axis.
(1,0).

i vk Ya
4 5
3 4
2 3
1 2
0 R 1
-] ] 2f 3] 4] 5]= 0 >
B 3 -2-1{-1) 1| 2| 3| %
3 -2
-4 3
-4
5

[QUESTIONS FOR GUIDED PRACTICE]

C. What is the name of the transformation that d. Describe the transformation that takes

takes shape A to position B? the shape from A to B to C.
B | vA
4
a A A
s| |3 JARIAN 2 AN
2 A 1
1 0 >
6 -5 -4 -3 -2/ -1-1| 1| 2| 3| 4| 5|x
54321312345'F 3
- - - x -
.\c 2
vV 5

[QUESTIONS FOR INDEPENDENT PRACTICE]

e. Describe the transformation that takes shape A f.  Reflect the shape shown in the x-axis

toBtoC. then translate it 8 units right and 6 units
What single transformation has the same down.
effect?
Ya | ye
5 | 4
4 3
B|3 A 2
2 1
1 0
0 R 6 -5 -4 -3 -2 -1-1] 1] 2] 3] 4 sx
3 -2 11 1] 2] 3% | 2
2 / 3
5 N IE
cla L[]
-5
Answers:
c. Rotation d. Translation 8 units left, | unit up, then

reflect in the x-axis



e.

A reflection in the y-axis. Then a reflection
in the x-axis.

Rotation by 180 °about the origin.

f.

b ||l ]o|m|m wie|2




Lesson Title: Congruency Theme: Geometry

Lesson Number: M-09-048 Class/Level: JSS 3 ‘ Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the None 1. Draw the diagrams for

lesson, pupils will be able == the different sections of
to compare 2 shapes that have the lesson found at the end of
undergone reflection, rotation this lesson plan on the board.
and translation and identify 2. Write the vocabulary list on
them as congruent. the board: congruent,

congruency.

Opening (3 minutes)

1.

Ask: Who can remind the class what we did last lesson? Raise your hand.

Have pupils from around the classroom volunteer to give their answers.

(Example answers: Performed combinations of transformations; described combined
transformations)

Say: Today we are going to compare 2 shapes that have undergone reflection, rotation and
translation and identify them as congruent.

Introduction to the New Material (10 minutes)

1.

© NV W

10.

11.

12.
13.

Ask a pupil to read Question a.

Say: Think about the transformations we have been doing. Describe which ones you can see in
the diagram. For example, A reflected in the y-axis gives B.

Allow time for pupils to answer.

Say: Compare your answers with your neighbour. Do you agree with each other’s answers?
Allow time for pupils to compare their answers.

Say: Who would like to share what they discussed with the class?

Have pupils from around the classroom volunteer to share their answers.

Ask other pupils if they agree with the answers being given.

(Example answers: Reflection in the x—axis takes A and B to D and C respectively; Reflection in

the y—axis takes A and D to B and C respectively; Reflection in Y4 | original shope
line w takes A to C, reflection in line z takes B to D, rotation u . // Z \\ , :
180 ° about the origin takes A to C and similarly for the other Y.8| |3 AN
shapes) JARN - i - .

Ask: Who would like to show how to translate D, 4 units left E & : R
and 4 units up? Call the new shape E. CERER EZR 213 413 *
Have a pupil volunteer to answer on the board (Answer: N i . S,
shown right) ,\; of |4 D }/\
Say: What do you notice about the original shape A, compared N = —
to B, C, D and E? Raise your hand.

Guide a pupil to say ‘the shapes and the sizes are all the same.’

Say: When objects have the same shape and size after reflection, rotation and translation then
they are called ‘congruent.” Congruent shapes are identical in every way. We can cut up shapes
A, B, CD and E and put them one on top of the other, they will make an exact fit.

10




Guided Practice (10 minutes)

il

Ask pupils to continue to work in pairs to answer Questions b. and c.

Walk around, if possible, to check answers and correct any misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers and steps on the board. Ask pupils to check their work. (Answers:
shown below the questions at the end of this lesson plan)

Independent Practice (10 minutes)

P wnN e

Y

Ask the pupils to work independently to answer Question d.

Walk around, if possible, to check answers and clear misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers on the board. Ask pupils to check their work. (Answers: shown below
the questions at the end of this lesson plan).

Ask pupils to draw their own simple shapes in a grid.

Ask them to perform chosen combination of translations, reflections and rotations.

Ask them if their transformations verify that shapes remain congruent after translations,
reflections and rotations.

Correct any mistakes. (Answers: various answers depending on the shapes that pupils have
drawn)

Closing (2 minutes)

el

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL] v A | originol shape
w / 5 \ z
, 4
ii. Name all the transformations you can see in the diagram ‘~/ = 4 A\\
N 3 [N
shown right. 7/ ] :
N
o).’ .
6 -5 -4 -3 -2| -1,1]*a] 2] 3] 4] 5[x
) A
\ e 3 S
NTe| Te| | [olA
e \\ 5 l/ AN
N\

Ask: How you would explain congruent shapes to a friend who does not understand?

Say: Write down your explanation in your exercise books.

Allow time for pupils to write down their answers.

Have pupils from around the classroom volunteer to give their answers. (Example answers:
Congruent shapes are identical in every way; they have exactly the same shape and size; they
leave no gaps or overlaps when put on top of one another)

11



[QUESTIONS FOR GUIDED PRACTICE]

iii.  Triangle A has undergone reflection in the x-axis. Triangle B has undergone rotation about

180 °.

The result of transforming triangles A and B are shown on

the right. 4+
Are triangles A and B congruent? Al /
Give a reason for your answer. p 4

iv.  Which of the shapes below are congruent?

(Answers:
b. Triangles A and B are congruent. They are the same shape and size.

c. A, B, E and G, they are the same shape and size, Note F is the same shape, but not the same size).

[QUESTIONS FOR INDEPENDENT PRACTICE]

d. Reflect the shape shown in the x-axis.
Reflect the resulting shape in the y-axis.
What do you notice about the shapes resulting from both
transformations?

(Answers: transformations shown below. the shapes resulting from both
transformations are congruent).

VA
5
a4
B|3 A
2
1
0 -
3 -2(-1f-1] 1] 2| 3|
-2
-3
cl|-4
-5

12
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Lesson Title: Practice with Congruency Theme: Geometry

Lesson Number: M-09-049 Class/Level: JSS 3 ‘ Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the lesson None Draw the diagrams for
pupils will be able to == the different sections of
create congruent shapes by the lesson found at the end of
performing transformations. this lesson plan on the board.

Opening (3 minutes)

1.

6.

Ask the following questions in preparation to creating congruent shapes.

Wait a few moments after each question. Have pupils from around the classroom volunteer to
answer.

Ask: Who can remind the class what translation does to a shape or object? (Example answer: It
moves a shape left, right, up or down without changing its size.)

Ask: What about a reflection? What does that do to a shape? (Example answer: It creates an
image of the same shape and size in a line of symmetry.)

Ask: The last transformation we have studied so far is a rotation. What happens when you rotate
a shape? (Example answer: It turns an object around a centre of rotation without changing its
shape or size.)

Say: Today we are going to create congruent shapes by performing transformations.

Introduction to the New Material (10 minutes)

10.
11.

12.

Ask a pupil to read Question a.
Say: We are going to do a series of transformations to shape A. Copy shape A into your exercise

vh

books. Follow the instructions and complete the

transformation as we do them on the board.

Allow time for pupils to copy the diagram into their exercise \ I
books. \ I

Ask: Who would like to do the first: rotation 90 ° clockwise —— ——TA >
about O? Raise your hand. " e .

0
Select a pupil to do the rotation on the board. I \
Remind the pupil to use the vertical line as a guide for the l \
rotation.

Say: We need 2 more volunteers to complete the remaining
transformations. Raise your hand.

Select 2 more pupils to come to the board one at a time to complete the transformation.
(Answer: shown right)

Ask: We have made a pretty pattern with our shape. But are the shapes we get after each
transformation congruent to A? Raise your hand. (Answer: yes)

Ask: How do we know they are congruent? Raise your hand.

Guide a pupil to say: ‘Each of them are the same size and shape as A; when we count the
matching squares of each of the transformations they are the same as A’

Ask: Do you notice anything else? Raise your hand.

13




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

Guide a pupil to say: ‘we get shapes in all the quadrants by v

performing different transformations on a shape.’ / /

Ask pupils to copy the diagram for Question b. into their ) ) ( (
exercise books. \

Say: Work with your neighbour to do the first transformation. 5 :_
Raise your hand when you are finished.

Allow time for pupils to copy and complete the first ) B) ( (
transformation. \

Have a pupil volunteer to show the transformation on the
board.
Correct any errors in the solution on the board. Ask pupils to check their work.

Say: Let us finish the rest of the transformations for shape B.

Allow time for pupils to do this.

Have pupils volunteer to complete the transformations on the board (Answer: shown right.)
Correct any errors in the solution on the board. Ask pupils to check their work.

Say: Just like before, we get shapes in all the quadrants by performing different transformations
on a shape.

Guided Practice (10 minutes)

vk wN e

Ask pupils to continue to work in pairs to answer Question c.

Walk around, if possible, to check answers and correct any misconceptions.

Have pupils from around the classroom volunteer to show their answers on the board.

Ask the class if they agree with the answer.

Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: shown
below the question at the end of this lesson plan)

Independent Practice (10 minutes)

vk wN e

Ask the pupils to work independently to answer Questions d. and e.

Walk around, if possible, to check answers and clear misconceptions.

Have pupils from around the classroom volunteer to show their answers on the board.

Ask the class if they agree with the answer.

Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: shown
below the question at the end of this lesson plan)

Closing (2 minutes)

Ask: Write down one thing you learnt in today’s lesson.

Allow time for pupils to write down their answers.

Have pupils from around the classroom volunteer to give their answers. (Example answers: We
can get shapes in all the quadrants performing different transformations on the shape;
congruent shapes can be used to make patterns (if a pupil gives this answer, tell them that the
patterns are called tessellations))
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[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]

V. Copy the isosceles triangle and complete the following
transformations:
e rotate A 90 ° clockwise about the origin
e rotate A 90 °anti-clockwise about the origin
e reflect Ain the y-axis.

vi.  Copy the hexagon and complete the following
transformations:
e rotate B 180°around the origin
e translate B 5 units up
e reflect B in the y-axis

[QUESTIONS FOR GUIDED PRACTICE]

vii. Describe the transformations to shape C to get the other
shapes D, Eand F.

(Answer: c. to get shape D: reflect C in the y-axis; E: rotate
180°around the origin; F: reflect in the x-axis.
Accept all reasonable (and correct) answers.)

[QUESTIONS FOR INDEPENDENT PRACTICE]

viii. Describe the transformation to shape G to get shape H.
ix.  Copy the shapes and complete the following
transformations:
e reflect G in the x-axis
e reflect Hin the y-axis

What do you notice?

Describe Any transformation that will complete the shape.

(Answer: d. to get shape H: rotate G 180°around the
origin; e. transformations shown below; both G and H end
up in the same position after transformation, reflecting G
in the x-axis gives the same result as rotating it 180°
around the origin, then reflecting the resultant shape in
the y-axis.

To complete the shape: reflect G in the y-axis OR reflect H
in the x-axis OR more.

Accept all reasonable answers.)

vA

S

A
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D)

_‘\'A ‘\-‘A
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Lesson Title: Length Measurement of 2

Congruent Shapes

Theme: Geometry

Lesson Number: M-09-050

Class/Level: JSS 3

\ Time: 35 minutes

@ Learning Outcomes
By the end of the
lesson, pupils will be able
to recognise that length

measurements of congruent
shapes are maintained.

Teaching Aids
None

Preparation

1. Draw the diagrams for
== the different sections of
the lesson found at the end of
this lesson plan on the board.
2. Write the vocabulary list on
the board: corresponding sides.

Opening (3 minutes)

1. Say: Look at the right-angled triangle labelled A on the board. Match 2 congruent triangles of
shape A by the same edge to make a new shape.

An example has been done for you.
2. Allow enough time for pupils to draw one new shape.

Have pupils from around the classroom volunteer to present their shapes on the board.

(Answer: shown below the question at the end of the lesson plan)

4. Say: Today we are going to learn that length measurements of congruent shapes are

maintained.

Introduction to the New Material (10 minutes)

1. Ask: What do the shapes we drew just now tell us about congruent shapes? Raise your hand.

Guide pupils to say: ‘They are the same shape and size. They have sides which have the same

length measurement.’

3. Say: Up to now, we have been relying on the fact that we are transforming the same shape to

make other congruent shapes.

4. Ask: Suppose we have 2 shapes and we want to find out if they are congruent. What can we do?

Raise your hand.

5. Guide a pupil to say: ‘We can measure the sides to see if they are the same length; we can put

the shapes on top of each other to see if they are the same shape.’

6. Say: Look at the triangles for Question b.

7. Ask: Who can read the lengths of the sides of triangle B? Raise your hand. (Answer: 3 cm, 5 cm,

7 cm)

8. Ask: Who can read the lengths of the sides of triangle C? Raise your hand. (Answer: 3 cm, 5 cm, 7

cm)

9. Ask: What can you say about the 2 triangles? Raise your hand. (Example answers: The 3 sides in

each triangle have the same length measurements. They are congruent to each other.)

10. Say: This is one of the 4 tests we use to check if a triangle is congruent. If the lengths of all 3

sides of 2 triangles are equal, then the 2 triangles are congruent.

11. Write this on the board (or dictate) for pupils to copy: If the lengths of all 3 sides of 2 triangles

are equal, then the 2 triangles are congruent.

12. Say: We refer to the sides as corresponding sides because we can match them with each other.
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13.
14.
15.

16.
17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

Ask: Who can show on the board which sides are the corresponding sides? Raise your hand.
Select a pupil to point out corresponding sides on each triangle.

Say: Corresponding sides are sides in the same position in the triangles. We use markings on the
shape to show that the corresponding sides are the same length.

Draw the markings on the triangles to show how to indicate this. *

Say: We use the same mark for each of the corresponding sides.

This does not mean that the sides with 1 mark are shorter than

the sides with 2 or 3 marks. It just means they are equal to each

other. Note that if corresponding lengths of any shape, such as

squares, are equal, the shapes are said to be congruent.

Allow time for pupils to copy the information on the board in their exercise books.

Say: Let us look at another test for congruency which applies only to right-angled triangles. If we
have 2 right-angled triangles, we do not need to measure all the sides. If the lengths of the
hypotenuse and a corresponding side of 2 right-angled triangles are equal, then the triangles are
congruent.

Ask: How can we tell if the 2 right-angled triangles shown in Question b. are congruent? Raise
your hand.

Guide a pupil to say: ‘we apply the test for right angle, hypotenuse and one side; since the
hypotenuse in both triangles are equal to each other and corresponding sides are also equal to
each other, the 2 right-angled triangles are congruent.’

Repeat this, pointing to the appropriate sides in the 2 right-angled triangles.

Say: This is the second of our 4 tests we use to check if 2 triangles are congruent. We use it very
often because right-angled triangles are found in many other shapes, for example rectangles or
shapes made up of a combination of other shapes.

Say: The lengths of the third corresponding sides of the right-angled triangles are also equal.
We can check this by measuring the lengths of both sides in the 2 triangles.

Mark the third pair of sides in the right-angled triangles to show they are also equal to each
other.

Write this on the board (or dictate) for pupils to copy: If the lengths of the hypotenuse and a
corresponding side of 2 right-angled triangles are equal, then the triangles are congruent. The
lengths of the third corresponding sides of the right-angled triangles are also equal.

Guided Practice (10 minutes)

el

Ask pupils to work in pairs to answer Question d.

Walk around, if possible, to check answers and correct any misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions.

Write the correct answers on the board. Ask pupils to check their work. (Answers: shown below
the questions at the end of this lesson plan)

Independent Practice (10 minutes)

1.
2.
3.

Ask the pupils to work independently to answer Question e.
Walk around, if possible, to check answers and clear misconceptions.
Have pupils from around the classroom volunteer to give their answers to the questions.
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4. Write the correct answers on the board. Ask pupils to check their work. (Answers: shown below
the questions at the end of this lesson plan)

Closing (2 minutes)

Ask: What have we learnt today about congruent triangles? Raise your hand.
Allow time for pupils to discuss and share ideas. (Example answers: The lengths of corresponding
sides in congruent triangles are equal; if the lengths of the hypotenuse of 2 right-angled triangles
are equal, and any 2 of the corresponding sides are also equal, then the 2 right-angled triangles
are congruent)

3. Say: Next lesson, we will look at angles within triangles and see how they can help us decide
whether triangles and other objects are congruent.

[QUESTION FOR OPENING]

e TN
Pnswers | | |

a. Match 2 triangles congruent to shape A by the same edge
to make a new shape.

An example has been done for you. 7
N [ /1] AN

1 . /l/.

/,I\\\/ 1
7
[+44]

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]
b. What do you notice about triangles B and C? 5
c.Show that the 2 right-angled triangles shown below 7 em i om
are congruent.
5em
3

(Note: The third side will be marked during the lesson.)

(Answers: shown right).

[QUESTIONS FOR GUIDED PRACTICE]

d. i. State whether the 2 triangles shown right are congruent.

ii. Give a reason for your answer. 42¢cm
4.2cm 4.5cm
ii. Copy the triangles and mark any corresponding sides. 4.5cm 2em
(Answer: the 2 triangles are congruent.
2cm

All 3 sides are equal,
corresponding sides
shown marked right.

[QUESTIONS FOR INDEPENDENT PRACTICE]

18



e.

congruent to triangle D?

Which of the shapes shown right are

(Answer: triangles F and G are congruent to

triangle D; only 2 sides are given for triangle E so
we do not have enough information to know

whether triangle E is also congruent).

Note: It is important pupils do not assume

congruency. They must check the shapes using
the 2 tests learnt in this lesson and the 2 they will

learn about in the next lesson.
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Lesson Title: Angles of Congruent Shapes Theme: Geometry

Lesson Number: M-09-051 Class/Level: JSS 3 ‘ Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the None 1. Draw the diagrams
lesson, pupils will be able == for the different sections
to recognise that angle of the lesson found at the end
measurements of congruent of this lesson plan on the board.
shapes are maintained.

Opening (3 minutes)

1.

4.

Ask: Who can remind the class what we did last lesson? Raise your hand.

Select a pupil to answer: (Example answers: We looked at congruent shapes and found out that
length measurements are maintained; If 3 sides of a triangle are equal the triangle is congruent.
Accept all reasonable answers)

Ask: How do you know that 2 right-angled triangles are congruent? Raise your hand. (Example
answer: The hypotenuses of both right-angled triangles are the same lengths and the lengths of
either one of the shorter sides are also the same.

Say: Today we are going to learn that angle measurements of congruent shapes are maintained.

Introduction to the New Material (10 minutes)

1.

13.
14.
15.

16.

Say: Let us do a little experiment. We are each going to draw a triangle from these instructions.
Find a clean page in your exercise books. Draw a line 4 cm long. It can be at any angle but it must
not be horizontal or vertical.

Draw a few lines using different slopes (positive and negative) as guidance on the board.

Say: Draw another line 6 cm long at any angle from one end of your first line.

Again, no horizontal or vertical line.

Say: Draw a third line to complete the triangle. Measure this line.

Allow time for pupils to follow these instructions. Repeat them if necessary.

Say: We are going to list the measurements of the third line we used to complete our triangles.
Have 4-5 pupils volunteer to give their measurements for the third side.

Make sure there is a good range of measurements.

Say: Compare your diagram with that of your neighbours on either side of you.

. Ask: What do you notice about your diagrams? Raise your hand.
. Guide pupils to say: The shapes are different.
. Say: We all started with 2 sides the same lengths, but ended with triangles which had different

shapes.

Ask: Can anyone think of a reason why this happened? Raise your hand.

Allow pupils time to discuss and share ideas.

Guide a pupil to say: ‘The shapes were different because the angles between the 2 sides we first
drew were all different.’

Say: This gives us a very important test to add to the 2 we found out about last lesson. If the
lengths of 2 sides and the angle between them in 2 triangles are equal, then the triangles are
congruent.
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17.

18.

19.

20.

21.

22.
23.

Say: The angle between them is called the included angle. We do not need to know the length of
the third pair of corresponding sides if we know 2 sides and the included angle for each triangle.
Ask: Look at Question a. on the board. How can we tell if the triangles are congruent? Raise your
hand.

Guide a pupil to say: we apply the test for 2 sides and the included angle; since they are equal,
the triangles are congruent.

Say: There is one last test that we carry out to find out if 2 triangles are congruent.

Ask: Look at the triangles in Question b. What do you notice? Raise your hand.

Guide a pupil to say: 2 angles and 1 side are the same in both triangles.

Say: If 2 angles and the length of one side are equal in 2 triangles, then the triangles are
congruent. These angles are referred to as corresponding angles. They are marked as shown
with the arcs to show they are equal. The 4 tests we looked at last lesson and today are used to
test whether 2 (or more) triangles are congruent.

Guided Practice (10 minutes)

A

Ask pupils to work in pairs to answer Questions c., d. and e.

Walk around, if possible, to check answers and correct any misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions.

Write the correct answers on the board. Ask pupils to check their work. (Answers: Shown below
the questions at the end of this lesson plan)

Independent Practice (10 minutes)

el

Ask the pupils to work independently to answer Question f.

Walk around, if possible, to check answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions.

Write the correct answers on the board. Ask pupils to check their work. (Answers: Shown below
the questions at the end of this lesson plan)

Closing (2 minutes)

vk wNE

Say: Look through your notes from last lesson and today.
Ask: What are the 4 tests we found out for triangles to be congruent?
Allow pupils to discuss and share ideas.
Have pupils from around the classroom volunteer to answer.
Write (or dictate) the tests on the board with appropriate diagrams:
e Ifthe lengths of all 3 sides of 2 triangles are equal, then the 2 triangles are congruent.
e If the lengths of the hypotenuse and a corresponding side of 2 right-angled triangles are
equal, then the triangles are congruent.
o Ifthe lengths of 2 sides and the angle between them in 2 triangles are equal, then the
triangles are congruent.
e If 2 angles and the length of one side are equal in 2 triangles, then the triangles are
congruent.
Ask pupils to copy them into their exercise books for reference.
Say: These tests with some modifications can be used to test other shapes apart from triangles
are congruent.
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[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIALS]

a. Show that the 2 triangles shown right are congruent.
b. Show that the 2 triangles shown below are congruent.

[QUESTIONS FOR GUIDED PRACTICE]

C. Show that the 2 triangles are congruent by naming the corresponding sides and angles

i E K ; ii. 2 M L
; B [
F 7 N

> -
(Answers: c. i. ED = JK, EF = ]I, DF = KI, £EDF = £JKI, £DEF = £K]I, 2DFE = £KI]J
i. AB = ML,AC = MN, BC = LN, ZABC = ZMLN, £BAC = 2LMN, £ACB = £MNL)

Mark the angles and sides of each pair of trlangles to indicate that they are congruent.

N ATAN

(Answers: d. i. and d. ii. Shown on triangles below)
L ii. D M K
| V\'\a//c / E a w
B c L
F M K

[QUESTIONS FOR INDEPENDENT PRACTICE]

f. Mark the angles and sides of each pair of triangles to indicate that they are congruent.
K C
5

Answers K
f.i. 3
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Lesson Title: Enlargement

Theme: Geometry

Lesson Number: M-09-052

Class/Level: JSS 3

\ Time: 35 minutes

Learning Outcomes
By the end of the
lesson, pupils will be able

®

to:
1. Identify that enlargement
creates an object of the same

Teaching Aids
None

Preparation

1. Draw the diagrams for
== the different sections of
the lesson found at the end of
this lesson plan on the board.
2. Write the Vocabulary list on

shape, but a different size.
2. Recognise and perform
enlargement.

the board: centre of
enlargement, scale factor.

Opening (3 minutes)

1.

Ask: Who can remind the class of the 3 transformations we have done so far? Raise your hand.
Have a pupil from the back of the classroom volunteer to answer. (Answer: translation,
reflection and rotation)

Ask: What is common to the object undergoing any of the 3 transformations? Raise your hand.
Guide a pupil to say: The shape and size of the object does not change; the object changes its
position; the objects before and after the transformation are congruent.

Say: Today we are going to identify that enlargement creates an object of the same shape, but a
different size. We will also recognise and perform enlargement.

Introduction to the New Material (10 minutes)

Have pupils from around the classroom volunteer to answer. (Example answers: To become

Say: In everyday language when we say ‘enlarge’, we just mean to make something bigger.

Both the shape and the size of the object may change. When we say we ‘enlarge’ an object in
maths, we mean that we increase or decrease its size without changing its shape. We use the
word ‘enlargement’ to describe the transformation. The size of the final object will depend on

Say: Copy the diagram into your exercise books. We will enlarge the shape together.

1. Ask: What do you understand by the word ‘enlarge’?
bigger; the size of an object becomes larger)

3.
the scale factor that we use.

4. Ask a pupil to read Question a. on the board.

5.

6. The instructions to enlarge an object follow.

e Say: We are given 2 pieces of information in order to enlarge our shape: the scale factor
and the centre of rotation.

e Ask: What is the scale factor for this enlargement? Raise your hand. (Answer: 2)

e Ask: What do you think the scale factor is telling us to do? Raise your hand. (Example
answers: To double the shape; To make the shape twice as big)

e Ask: What is the centre of enlargement? Raise your hand. (Answer: Point O)

e Say: The centre of enlargement is the point of reference from which we draw the enlarged
shape.

e Say: Draw a straight line from the centre of enlargement through one of the points, e.g. A.

e Say: Measure the distance from point O to point A.
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10.

11.

12.
13.
14.
15.
16.
17.

18.

19.

e Encourage the pupils to be accurate in their measurements in order to get an accurate
result. They can check with each other that they have roughly the same measurement.

e Say: We will multiply the distance by the scale factor, in this case by 2.

e Say: Measure the distance from O on the

line and mark the new distance on the Al

point A prime (A').

e Say: This is the new point of the object
after enlargement. Note that OA’ = 2 X — a - /|

OA. NG 7

e Say: Do the same for the other points.

e Say: Join the points to draw the shape at its - /
new position (shown right). ol - T4

Allow time for the pupils to complete the

enlargement.

Say: What can you say about the lengths of the sides of the triangle after the enlargement?
Guide a pupil to say: The length of each side doubles after enlargement.

Say: We multiplied the distance from O to each of our original points by the scale factor of 2 so
everything doubled.

Ask: What will happen when the scale factor is % ? Raise your hand. (Answer: all the sides will be
halved)

Say: Let us do the enlargement in part ii. of Question a. and see what happens.

Ask pupils to make a fresh copy of the triangle and mark the point O.

Go through the procedure again and ask the pupils to follow in their exercise books.

Allow pupils to work together to check their measurements. Al
Allow pupils time to finish their enlargements (shown right). i .-
Ask: What has happened to the length of the sides of the triangle? B -; //
Raise your hand. (Answer: each side has halved in size). LW V-
Say: The object will always increase or decrease by a multiple given e A I

by the scale factor. We know we have done the enlargement
correctly when we measure the side and it has increased or decreased by the scale factor.
Ask pupils to measure 1 or 2 sides to verify this.

Guided Practice (10 minutes)

el

Ask pupils to continue to work in pairs to answer Question b.

Walk around, if possible, to check answers and correct any misconceptions.

Have pupils from around the classroom volunteer to share their answers on the board.
Correct any errors. (Answers: shown below the questions at the end of this lesson plan)

Independent Practice (10 minutes)

P wnNPR

Ask the pupils to work independently to answer Question c.

Walk around, if possible, to check answers and clear misconceptions.

Have pupils from around the classroom volunteer to share their answers with the class.

Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: shown
below the questions at the end of this lesson plan).
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Closing (2 minutes)

1. Ask: Write down everything you have found out during this lesson about enlargement that is
similar or different to the other transformations?

2. Allow time for pupils to write down their answers.
Have pupils from around the classroom volunteer to share their answers with the class.
(Example answers: enlargement makes an object larger or smaller depending on the scale factor,
the other transformations only change the position; the shapes before and after an enlargement
are not congruent; enlargements change both the position and the size of an object, but the
object does not change its shape; none of the 4 transformations changes the shape of an
object).

4. Say: Translation, reflection and rotation all result in congruent shapes. Enlargements result in a
shape that is similar in shape to the original object but different in size. We will look at what we
mean by ‘similar objects’ in more detail next lesson.

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL] A
B
X. Draw enlargements to the triangle ABC with scale factors: /
/
2 T /
2 0 c
[QUESTIONS FOR GUIDED PRACTICE]
Xi. i Which of the triangles shown below are enlargements of shape A?
ii. State the scale factor of each enlargement.
iii. Draw an enlargement of shape E with scale factor 1 %
/';/‘i\
S IN
N 7 \
/ AN N,
A 718 ) [ R A o e i
[ (eI o et e s il

(Answers: i. enlargement; ii. (scale factor): C (%); D (1%); iii. enlargement shown below).

[QUESTIONS FOR INDEPENDENT PRACTICE]

Xii. i Which of the shapes shown below are not enlargements of shape A?

. . 1
ii. Draw an enlargement of shape A with scale factor 2 >

oLy

(Answers: i. B and C are not enlargements; ii. requested enlargement shown above).
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Lesson Title: Similarity

Theme: Geometry

Lesson Number: M-09-053

Class/Level: JSS 3

\ Time: 35 minutes

@ Learning Outcomes
By the end of the
lesson, pupils will be able
to identify that enlarged shapes

are similar because angles are
preserved but lengths are not.

Teaching Aids
None

Preparation

1. Draw the diagrams for
== the different sections of
the lesson found at the end of
this lesson plan on the board.
2. Write the Vocabulary List on
the board: similar.

Opening (3 minutes)

1. Say: Write down 2 things we discovered last lesson about shapes that have been enlarged.

Allow pupils time to write down their answer.

Have pupils from around the classroom volunteer to give their answers. (Example answers:

Enlarged shape can increase or decrease in size depending on the scale factor; Enlarged shapes

are not congruent because they change size; Enlarged shapes have the same shape as each

other but have different sizes)

4. Say: Today we are going to identify that enlarged shapes are similar because angles are

preserved but lengths are not.

Introduction to the New Material (10 minutes)

Ask: When you hear the word ‘similar’, what comes to mind?

Have pupils from around the classroom volunteer to answer. (Example answers: Things that look

alike; Things that have something in common)

3. Say: We learnt last lesson that ‘enlarge’ has a special meaning in maths. ‘Similar’ also has a

special meaning. When we say objects are ‘similar’ in Maths, we mean that they have the same

shape but have different sizes.

4. Ask: What do we do to an object that causes it to have the same shape but a different size?

Raise your hand.

5. Guide a pupil to say: Enlargement, because after the object has been enlarged it keeps its shape

but changes its size.

6. Say: Similar objects are enlargements of each other. We can increase or decrease any one of

them and we will get another one like it. Look back in your
exercise books at the enlargements we did last lesson.

7. Refer to the diagram on the right from the last lesson.

8. Say: Notice how the enlarged shape A‘B‘C’ have the same

shape as ABC.

9. Ask: What do you notice about lengths of the sides in

triangle A‘B‘C’? Raise your hand. (Answer: They all

doubled in size)

A‘_.
TN
1/
A J
, /
1 /
1/ A
/|- c
- 5

10. Ask: What do you notice about the angles in both triangles? Raise your hand.

11. Guide a pupil to say: The angles have stayed the same.

12. Say: In enlargements, the lengths of the sides of the shape changes according to the scale factor.

The angles always stay the same. If we know the lengths of the sides of one object and we also
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13.
14.
15.

16.

17.

18.
19.
20.
21.
22.

23.

know the scale factor by which it was enlarged, we can find the lengths of the enlarged object.

The reverse also works. We can use the same method to find the lengths of the original shape.

Ask a pupil to read Question a.

Ask: Look at the lengths of sides AB and DE of triangle ABC. What do you notice?

Guide pupils to say: We can find the scale factor by comparing the lengths of corresponding
sides DE and AB.

4.5
3

Say: We can do this by comparing the ratio of corresponding sides % = — = 1.5. This gives us

DE = 1.5 X AB.

Ask: Will all the ratio of the lengths of the sides of DEF always be 1.5 times the lengths of the
sides of ABC? Raise your hand. (Answer: Yes)

Do a visual check that pupils recognise this fact.

Say: Use that fact to find the lengths of BC and DE.

Allow time for pupils to do this. Allow them to discuss and share ideas with each other.

Have 2 pupils volunteer to explain on the board how to calculate the answers.
Correct any errors in the solution on the board. Ask pupils to check their work.
Example calculations are shown below (the simpler calculation has been done first).
DF = 15xAC EF = 15XAC
= 15x5 6 = 1>xAC
6
= 7.5cm AC =75
_ 4cm

Say: All calculations to find the lengths of missing sides of similar triangles or any other shape
are done in a similar way. We use the fact that the ratios of corresponding sides are equal.

Guided Practice (10 minutes)

P wnNPR

Ask pupils to continue to work in pairs to answer Questions b. and c.

Walk around, if possible, to check answers and correct any misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions.

Write the correct answers on the board. Ask pupils to check their work. (Answers: Shown below
the questions at the end of this lesson plan)

Independent Practice (10 minutes)

1
2
3.
4

Ask the pupils to work independently to answer Question d.

. Walk around, if possible, to check answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions.

. Write the correct answers on the board. Ask pupils to check their work. (Answers: Shown below

the questions at the end of this lesson plan)

Closing (2 minutes)

5.

6.

Say: Add what you have learnt this lesson about similar shapes to your notes on enlargements
from the beginning of the lesson.
Allow time for pupils to do this.
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7. Have 2-3 pupils volunteer to share their notes with the class. (Example answers: All enlarged
shapes are similar; Lengths of sides in similar shapes change, but the angles stay the same; The

ratio of corresponding sides are equal)
8. Say: For any pair of similar shapes, corresponding sides are in the same ratio and

corresponding angles are equal.

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL] D
A
xiii. ~ The diagram shown right shows 2 similar right-angled
triangles. 3em 3" a5 em

Calculate the lengths of sides BC and DE. g c

[QUESTIONS FOR GUIDED PRACTICE]

xiv.  The diagram below shows 2 similar rectangles. Calculate the length of side CD.

A B
| L
E F
30 cem | ||
Gom
1 [ 1 ]
C D H l6em G

xv.  Triangle ABD has been enlarged to give EFG.

28 cm

i. Give reasons why the 2 triangles are similar.

ii. What is the scale factor for the enlargement?
iii. Calculate the lengths of sides GE and FG.

(Answers: b. % = % =5; CD =5HG =5 X 16 =80 cm; c.i.the triangles are similar
because:

LABD = LEFG; £tBDA = LFGEG; £DAB = LGEF;

ii. scale factor: % = ? =7:ii.GE=7DA=7x6=42cm, FG = 7BD = 7 x 5 = 35 cm).
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[QUESTIONS FOR INDEPENDENT PRACTICE]

XVi.

Triangles ABC, DEF and GHI are shown right
State whether the triangles are similar.
Give reasons for your answers.
Calculate the lengths of sides HI, BC, AC and
DF.
(Answers: d. i. The triangles are similar. ZABC =
¢DEF = £GHI; £BCA = £EFD =
¢HIG; £CAB = £FDE = £IGH
ii. Accept all reasonable methods. Example

calculations are shown below.
GH 10 5 5 5
—=—=>, HI==EF ==%x45=75cm;
DE 3 3

6 3’
D =% =15EF =15BC,BC = 2> = 3 cm;
AB 4 1.5
A 2 AC=2xG61=04x125=5cm;
Gl 10 10
PP =2 DF=2x125=75cm)
Gl 10 10
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Lesson Title: Comparing Congruent and Similar Shapes

Theme: Geometry

Lesson Number: M-09-054

Class/Level: JSS 3

\ Time: 35 minutes

Learning Outcomes Teaching Aids
By the end of the lesson, None

pupils will be able to
differentiate between congruency
and similarity of shapes.

Preparation

Draw the diagrams for
== the different sections of
the lesson found at the end of
this lesson plan on the board.

Opening (3 minutes)

1.

L N

similar?

Allow time for pupils to inspect the shapes and write down their answers.

Ask: Look at the shapes on the board. Which of the shapes shown are congruent and which are

Have pupils from around the classroom volunteer to give their answers. (Answers: C, D and F are

congruent to each other because they are the same shape and size, so are B and G; they are all

similar to each other because corresponding sides are in the same ratio and corresponding

angles are equal.)

attention to the everyday meaning of ‘similar’.

Think of it as an enlargement with a scale factor of 1.

Introduction to the New Material (10 minutes)

1.

8.
9.
10. Ask: Who knows what type of angles £ ADE and £ GDF are? Raise your hand.

Ask a pupil to read Question a.

Say: Since the 2 lines AE and BC are parallel, it
means that £ EAD = 2 BCD.

Mark these (z-angles) with single arcs.

Ask: Let us look back at our tests for congruency.
Who can tell us which test can help us here? Raise
your hand.

Guide a pupil to say: 2 sets of corresponding sides
are equal and the included angle is also equal in
both triangles.

Ask: What can we conclude about triangles

ADE and CDB? Raise your hand.

Guide a pupil to say: They are congruent triangles.
Say: Let us now look at triangles ADE and GDF.

Say: Similar means objects look alike. They can have the same or different size.

Guide a pupil to answer: The fact that the ratio of corresponding sides is equal.

11. Guide a pupil to say: They are equal and opposite angles.

12. Mark the 2 angles to show they are equal with double arcs.

30

Pupils might think that shapes of the same size cannot be similar, only congruent. Draw their

Ask: What fact did we use to find the lengths of sides in similar shapes? Raise your hand.

Ask: What else is equal in similar shapes? Raise your hand. (Answer: Corresponding angles)
Say: Today we are going to differentiate between congruency and similarity of shapes.

Say: We wish to compare congruent and similar triangles and see how they are alike or different.




13.
14.
15.
16.
17.
18.
19.

20.

21.

22.

23.

24.

25.

Say: Since the 2 lines AE and FG are parallel, it means that £ EAD = £ FGD.

Ask: Which other angles are equal in the 2 triangles? Raise your hand.

Guide a pupil to say: £ DFG = 2DEA.

Mark these 2 angles with triple arcs.

Say: The 3 corresponding angles are equal in both triangles ADE and GDF.

Ask: What can we say about the 2 triangles? Raise your hand.

Guide a pupil to say: They are similar triangles. (Remember, similar triangles have corresponding
angles equal).

Say: Triangles ADE and CDB are congruent and have 3 corresponding angles equal. Triangles ADE
and GDF are similar and also have 3 corresponding angles equal.

Ask: What is different between the triangles? Raise your hand.

Allow pupils to discuss and share ideas.

Guide a pupil to say: The lengths of the sides are the same between ADE and CDB. They are
different between triangles ADE and GDF.

Say: In congruent triangles, the lengths of all 3 sides are the same. In similar triangles, the
lengths of the sides are in proportion according to the scale factor. This is also called the
similarity ratio. We can find missing lengths using this ratio.

Say: Remember though that all congruent triangles are similar because they pass the test that
the corresponding angles are equal. However, similar triangles are not congruent because they
fail the test that the corresponding lengths are equal.

Guided Practice (10 minutes)

el

Ask pupils to work in pairs to answer Question c.

Walk around, if possible, to check answers and correct any misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions.

Write the correct answers on the board. Ask pupils to check their work. (Answers: Shown below
the questions at the end of this lesson plan)

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer Question d.

2. Walk around, if possible, to check answers and clear up any misconceptions.

3. Have pupils from around the classroom volunteer to give their answers to the questions.

4. Write the correct answers on the board. Ask pupils to check their work. (Answers: Shown below

the questions at the end of this lesson plan)

Closing (2 minutes)

1.

Write down in your own words how you would tell the difference between congruent triangles
and similar triangles.

Allow time for pupils to write down their answers.

Have pupils from around the classroom volunteer to answer. (Answer: In congruent triangles the
lengths of all 3 sides are the same; In similar triangles the lengths of the sides are in proportion
according to the scale factor or similarity ratio)
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[QUESTIONS FOR OPENING]

xvii.  Which of the shapes shown are congruent and which are
similar? Give reasons for your answer. %
B
]

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]

Xviii. In the diagram below, the sides AE, BC and FG are parallel.
F

A 8 A 12cm
3cm 3em
2cm
% 2o > :
E 3cm ’ £ cm

i Explain why triangles ADE and CDB are congruent
ii. Explain why triangles ADE and GDF are similar

[QUESTIONS FOR GUIDED PRACTICE]

xix.  Inthe diagram right, the lines AE and CD are parallel.
i.  Copy and complete the following statements:
e LABE =+
e L BAE=1¢
o LAEB =1«
ii. State whether the triangles are similar or
congruent. Give a reason for your answer.
iii. Calculate the lengths of AB and BE
(Answers:i. £ ABE = «£DBC, «+ BAE = «+BDC,2 AEB = 2 BCD
ii. the triangles are similar and not congruent because the corresponding lengths are not
AE 16

equal; iii.ﬁ =5 = 4,AB =4BD =4X4.1=164cm; BE =4BC =4 x5 =20cm)

E

[QUESTIONS FOR INDEPENDENT PRACTICE]

XX. Lines BE and CD are parallel in the triangles shown right.

i Explain why triangles ABE and ACD are similar E Gem B
ii. If the length of AB is 4.4 cm, calculate the lengths of
AC and BC.
iii. If the length of AD is 13.5 cm, determine the lengths
of AE and DE. D ry— C

(Answers: i. £ ADC = £AEB, £ ACD = £ABE

i, AC D AC_ 9 _3 4c=3x44=66cm BC=66—44=22cm.
AB BE 4.4 6 2 2

i, 22 = %,AE = §AD = §>< 13.5 =9 cm; DE = 13.5— 9 = 4.5 cm)
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Lesson Title: Transformation Practice Theme: Geometry

Lesson Number: M-09-055 Class/Level: JSS 3 ‘ Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the lesson, None 1. Draw the diagrams
pupils will be able to: == for the different sections
1. Carry out combinations of the 4 of the lesson found at the end
common transformations. of this lesson plan on the
board.

2. Identify shapes as either
congruent or similar after carrying
out a combination of
transformations.

Opening (3 minutes)

1. Say: We have done a lot of work on transformations, congruency and similarity. Let us see if we
can predict the outcome of doing a combination of transformations before we actually start.

2. Ask: If we translate a shape and then enlarge the translated shape, do you think the final shape
will be similar or congruent to the original shape? Raise your hand.

3. Allow pupils to discuss and share ideas.

4. Have a pupil volunteer to share their ideas with the class. (Answer: The final shape will be similar
to the original shape.)

5. Say: We will see if our prediction is correct. Today we are going to carry out combinations of the
4 common transformations. We will identify shapes as either congruent or similar after carrying
out a combination of transformations.

Introduction to the New Material (10 minutes)

1. Say: Ask a pupil to read Question a. on the board. YA
Allow time for pupils to copy the diagram in their N\ 8
exercise books. \ Z T\

3. Ask: Who can briefly remind the class how to do an ANIE
enlargement with a scale factor of 2? Raise your hand. \ B _
(Example answer: Draw lines from the centre of 2& d N X
enlargement (O) through the points of the original | N
shape. Measure the distances from O to the points and oL+ .

4 -3 -2 11| 1 2] 3] 4 5 6 7 § x

double it for the enlarged points.)

Say: Follow the instructions. Draw the enlarged shape.
Allow pupils time to do the enlargement.

Have a pupil volunteer to do the enlargement on the board.

Correct any errors in the solution on the board. Ask pupils to check their work.

Ask pupils to finish the instructions and complete the transformation by translating the triangle.

L o N e

Ask: Look at our shapes, write down in your exercise books which shapes are congruent and
which are similar.
10. Allow time for pupils to do this.
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11.
12.
13.
14.
15.
16.

17.

18.

19.

20.

Have pupils volunteer to answer. (Answers: B and C are similar to A and congruent to each
other).

Say: Let us look at another combination of transformations, : | |

Ask a pupil to read Question b. \5“

Ask pupils to work in pairs to complete the full transformation. 4

Select a pupil to show the transformation on the board (shown right). 3]/]A //

Correct any errors in the solution on the board. Ask pupils to check i

their work. 0 >
1] 2| 3| 4«

Ask: In this combined transformation, which shapes are similar and

ofs

which are congruent? Raise your hand. (Answer: A and B are congruent

and they are both similar to C.) /,

"N
=]
g

Ask: What difference does it make expanding first before doing other

transformations as opposed to doing the other transformations first
and expanding last? Raise your hand.

Guide pupils to say: Expanding first makes the shapes all similar to the original and congruent
with each other. Expanding last makes all the shapes, except the last one, congruent with each
other; The last shape will be similar to all the other shapes including the original.

Say: We will see if this remains true when we do a few more combined transformations.

Guided Practice (10 minutes)

P wnNPR

Ask pupils to continue to work in pairs to answer Question c.

Walk around, if possible, to check answers and correct any misconceptions.

Have pupils from around the classroom volunteer to give their answers on the board.

Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: Shown
below the questions at the end of this lesson plan)

Independent Practice (10 minutes)

No v s~w

Ask the pupils to continue to work in pairs to discuss and share ideas.
Ask pupils to follow the instructions to draw and transform each shape.
a. Draw x- and y-axes and mark them from —7 to +7
b. i. Draw a 4-sided irregular shape (i.e. with unequal sides and angles).
ii. Choose how to translate then enlarge the shape.
c. i. Draw a 5-sided irregular shape
ii. Choose how to enlarge then reflect or rotate the shape
Allow time for pupils to draw their shapes and perform the transformations.
Ask pupils to comment on the shape and size of their final objects.
Walk around, if possible, to check answers and clear up any misconceptions.
Have pairs from around the classroom volunteer to present their shapes on the board.
Ask the class whether they agree that the shapes are congruent or similar. Correct any errors in
the solution on the board. Ask pupils to check their work. (Answers: Various shapes which
should show congruency for translation, reflection and rotation, and similarity for enlargement)

Closing (2 minutes)
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1. Ask: What can we say about the shapes we get when we do a series of transformations? Raise
your hand. (Example answers: Expanding first makes the shapes all similar to the original and
congruent with each other; Expanding last makes all the shapes, except the last one, congruent
with each other; the last shape will be similar to all the other shapes including the original)

2. Say: We can now say this with more confidence than before because we have shown it with all
the transformations we did today.

3. Ask: Can we conclude that this will always be the case? Raise your hand.

4. Guide a pupil to say: Tes, because when we think of the results we get after each type of
transformation, this will always be the case.

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]

XXi. Perform the following combined transformation on the triangle (A)
shown in the diagram below:
i. Enlarge with a scale factor of 2 using the origin as the centre of
enlargement (B).
ii. Translate 8 units up and | unit left (C). -1-
iii.  Are the final shapes congruent or similar?

Blolr N B
I
1
/

XXii. i. Rotate the shape (A) shown right 180 ° about the origin to give B. A

.. 1.
ii. Enlarge the result by a scale factor OfE with centre of

enlargement at the origin to give C.
ii. Make a comment about the resulting shapes.
(Answers: i. and ii. shown below; iii. A and B are congruent, C is
similar to both A and B)

Ok (N jw|s
——
N

R

[QUESTIONS FOR GUIDED PRACTICE]

c. i. Enlarge the shape (A) shown right by a scale factor of 2, with
centre of enlargement at E, to give B.
ii. Reflect the result in the y-axis to give C.
iii. Make a comment about the resulting shapes.

(Answers: i. and ii. shown below; iii. B and C are similar to A,

SN 2
b~
T~

and congruent to each other)

L
[
\

-4] -3 -2] 1. ~3 -

TR\

w Ny O
-
)
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Lesson Title: Introduction to Trigonometry Theme: Geometry

Lesson Number: M-09-056 Class/Level: JSS 3 ‘ Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the lesson None 1. Draw the triangles
pupils will be able to: == for Guided and
1. Identify the right and acute Independent Practice found at
angles of a right-angled triangle. the end of this lesson plan on
2. ldentify the relative sides of a one side of the board.

right-angled triangle (adjacent,
opposite, hypotenuse).

3.
remembering trigonometric ratios.

Identify SOHCAHTOA as a rule for

Opening (3 minutes)

1.

Ask: Who can remind the class of some of the properties of a right-angled triangle? You can look
back on the notes you made during Pythagoras’ Theorem.

Allow pupils to check their notes. Have pupils from around the classroom volunteer to answer.
(Example answers: Right-angled triangles have one 90° angle; they have 2 acute angles which are
also complementary angles as they add up to 90°; they have one long side called the hypotenuse
and 2 shorter sides)

Say: Today we are going to identify the right and acute angles of a right-angled triangle. We will
also identify the relative sides of a right-angled triangle and learn about SOHCAHTOA.

Introduction to the New Material (10 minutes)

10.

Draw a right-angled triangle on the board with no labels or angles marked.
Ask: Who can identify the right angle and the hypotenuse on this triangle? Raise your hand.
Guide a pupil to come to the board to identify the 90° angle and the

hypotenuse. Hypoten ‘
Say: The triangle also has 2 acute angles. Who can mark the acute angles on this
triangle? Raise your hand.

& Y pa ]

Guide a pupil to mark the acute angles with arcs. (Answer: Complete answer

shown at right)

Say: When we talk about the sides of a right-angled triangle we like to be able to name each
side. We already know the name of the longest side. It is called the hypotenuse.

Ask: Does anyone know what the other 2 sides of a right-angled triangle are called? Raise your
hand.

Allow a few moments for pupils to think. Pupils may already know the terms ‘opposite’ and
‘adjacent’. Select a pupil to answer. (Answer: Opposite and adjacent)

Pupils are often confused about the terms ‘opposite’ and ‘adjacent’ of a right-angled triangle.
It is essential that they understand the terms are relative to a particular angle.

Say: The other 2 sides of the triangle are the ‘opposite’ and ‘adjacent’ sides. The ‘opposite’ and
‘adjacent’ sides of the triangle relate to a particular angle. The ‘opposite’ side is the side
opposite the angle. The ‘adjacent’ side is the side next to the angle.
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11. Draw the 2 right-angled triangles shown at right. Point to and label the

angle and sides as you go through the following information. Hypotepy Opposite
12. Say: If we are interested in this angle, then this is the side opposite

the angle, and this is the side adjacent, or next to the angle. - ]
13. Say: If we are interested in this angle, then this is the side opposite Adjacent

the angle, and this is the side adjacent, or next to the angle. ‘
Allow a few moments for this difference to be understood. H Adjacent
Repeat the information if necessary. -

14. Say: We are now going to talk about trigonometric ratios which are
very important in Maths, Science and Engineering. Trigonometric
ratios are ratios of the sides of a right-angled triangle. We have a right-angled triangle labelled
with its sides and one of its angle called 6 (theta) as shown.

15. Write the trigonometric ratios and point to the relevant sides for each one.
16. Say: Here are the 3 basic trigonometric ratios:

Opposite

. opposite 0
sine@ = —— = H
hypotenuse
. adjacent A
cosine@ = —— = H
hypotenuse
opposite 0 Hypotenuy .
tangent0 = —— A Opposite
adjacent A
17. Say: We usually
abbreviate sine, cosine and tangent to sin, cos and tan. 9

18. Write each abbreviation on the board next to its ratio. :
Note we pronounce sin in the same way as sine. Adjacent
19. Say: We use the term SOHCAHTOA as a way of remembering the ratios.
e SOH stands for sine equals opposite over hypotenuse
e CAH stands for cosine equals adjacent over hypotenuse
e TOA stands for tangent equals opposite over adjacent
20. Draw and label the triangle shown below on the board.
21. Say: Let us find the trigonometric ratios for 8 in this right-angled triangle.
22. Write the trigonometric (trig) ratios. Explain each part of the formula and the sides to which

they relate. Use SOHCAHTOA

4
sin® = 9= - =038
H 5
A
cosf = — = § = 0.6
H 5
0 4
tangd = — = — N
A 3 5cm
3cm
23. Say: We will leave the tangent as a fraction because it is easier to work H
with like that. dem

Guided Practice (10 minutes)

1. Ask the pupils to work in pairs to answer Questions a. to d.
2. Walk around, if possible, to check their answers and clear up any misconceptions.
3. Have pupils from around the classroom volunteer to give their answers to the questions.
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4. Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: Shown
next to the questions at the end of this lesson plan)

Independent Practice (10 minutes)

vk wNE

Closing (2 minutes)

Ask the pupils to work independently to answer Questions e. and f.

Walk around, if possible, to check their answers and clear up any misconceptions.

Ask pupils to exchange their exercise books and check each other’s work.

Have pupils from around the classroom volunteer to give their answers to the questions.
Correct any errors in the solution on the board. Ask pupils to check their answers. (Answers:
Shown next to the questions at the end of this lesson plan)

1. Say: Please write down in pairs 2 different things you learned today.

2. Allow pupils 1 minute to discuss and share their ideas.

3. Have one pupil from the front, and one from the back of the classroom volunteer to answer.
(Example answers: How to identify the hypotenuse, adjacent and opposite sides to angles in a
triangle; How to calculate the trigonometric ratios; SOHCAHTOA)

[QUESTIONS FOR GUIDED PRACTICE]

For each triangle, state which is the hypotenuse, the adjacent and the opposite side to the angle, 6.

[QUESTIONS FOR INDEPENDENT PRACTICE]

For each triangle, write sin 6, cos 8 and tan 6 as fractions.
Answers:
e.

e.

J 13 cm

\, K
5cm
12cm

f.

15cm

17 cm

8cm

38

sinf =

cosO =

tanf =

sin® =

cosO =

tan@ =

Answers

a. Hypotenuse: JK
Adjacent: JL
Opposite: KL

b. Hypotenuse: ST
Adjacent: RS
Opposite: RT

c.Hypotenuse: PQ
Adjacent: PR
Opposite: QR

d. Hypotenuse: YZ
Adjacent: XZ
Opposite: XY

|75l SlGu| B5| okl S



Lesson Title: Sine

Theme: Geometry

Class/Level: JSS 3

Time: 35 minutes

Lesson Number: M-09-057
Learning Outcomes
By the end of the lesson,

pupils will be able to

apply the sine ratio to solve for
an unknown side.

Teaching Aids
None

Preparation

1. Draw the triangles for the
lesson found at the end of
this lesson plan on one side of the
board.

2. Write the table of sines and
cosines of common angles given at
the end on the board.

=

Opening (3 minutes)

1. Say: Please turn to the back of your exercise books. Write the sine, cosine and tangent ratios for

the triangle in Question a. and raise your hand when you finish.

2. Allow time for pupils to answer the question.

3. Have a pupil volunteer to come to the board and write the answers to the trig ratios.

4. Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: Shown
next to question at end of lesson plan)

5. Say: Today we are going to apply the sine ratio to solve for an

unknown side.

Introduction to the New Material (10 minutes)

1. Draw the triangle shown on the right.
2. Write SOHCAHTOA on the board.
3. Ask: Who can remind the class what this stands for?
4. Have a pupil volunteer to give the answer shown below:
e SOH stands for sin B = —PPOSIC
hypotenuse
e CAH stands for cos 6 = _adjacent
hypotenuse
e TOA stands fortan 6 = Lome
adjacent

Hypotenuse

Opposite

Adjacent

5. Say: If we look at any of the ratios, we see that each one has 3 terms in it.
The angle and 2 of the sides of the triangle. If we know any 2 of the values, we can find the third

value.

6. Ask a pupil to read Question b. on the board.
7. Show on the board how to work out the length of the side marked x.

Use the value for sin 40° found at the end of this lesson plan.

sin ©

sin 40°

9 X sin 40°

0

H

X
9

39

40°




10.

11.

12.

9 x0.6428 = X
15cm
_ 5.7852 x
x = >8cmtold.p. = -

Say: We will do one more question together. You will then have the chance to practise with your
neighbour.

Ask a pupil to read Question c. on the board.

Ask: Who would like to explain how to work out the length of the side marked x? Raise your
hand.

Guide a pupil to do the calculations for Question c. Ask other pupils to observe carefully to see if
they agree with the calculation.

Use the value for sin 45° found at the end of this lesson plan.

_ 0

sin@ = H

X

sin45° = 15
15 x sin 45° = X
15 x 0.7071 = X

- 10.6065
x = 10.6cmtold.p.

Guided Practice (10 minutes)

PwnNPR

Ask the pupils to work in pairs to answer Questions d. and e.

Walk around, if possible, to check their answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to show the answer on the board.

Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: Shown
next to the questions at the end of this lesson plan)

Independent Practice (10 minutes)

el

Ask the pupils to work to answer Questions f. and g.

Walk around, if possible, to check their answers and clear up any misconceptions.

Ask pupils to exchange exercise books and check each other’s work.

Have a pupil from around the classroom volunteer to show the answer to Question f. on the
board.

Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: Shown
next to the questions at the end of this lesson plan) Do not do the answer for Questions g. Use it
to check pupils’ understanding of the work.

Closing (2 minutes)

1.

Say: Please write your name on a piece of paper.

40



2. Say: Write your working out and answer for Question g. on the paper. Hand the paper in at the
end of the lesson.

3. Check the work done by the pupils after the lesson. Use it as a guide to which pupils need
additional assistance during the next lesson when pupils will be applying the cosine ratio to solve
for an unknown side.

[QUESTIONS FOR THE OPENING ACTIVITY]

a. Writesin 0, cos 0 and tan 0 as fractions for the triangle shown

, 24cm Answer:
cm . 24 7 24
sin® ==, cos® = —,tan0 = —
I 25 25 7

25cm

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]

Use the formula for the sine to find the length of the side marked x in the triangle below.
Give your answers to 1 decimal place.

b. c.

Jcm 15cm

40°

[QUESTIONS FOR GUIDED PRACTICE]

Use the formula for the sine to find the length of the side marked x in each of the triangles below.
Give your answers to 1 decimal place.

d. e < .
35°
* 12cm 22cm *
(Answers: d. sin 35° = % = % , x=12X%xsin35° =12 x0.5736 = 6.8832 = 6.9 cmto 1d.p.
e.sin 50° = % = % , X =22Xsin50° =22 x0.7660 = 16.852 = 16.9cmto 1d.p.)

[QUESTIONS FOR INDEPENDENT PRACTICE]

Use the formula for the sine to find the length of the side marked x in each of the triangles below.
Give your answer to 1 decimal place.
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25cm ' X
45°
XN\ 18 cm
(Answers: f. sin 40° = % = % , X =25 Xsin40° = 25 x 0.6428 = 16.07 = 16.1 cmto 1 d.p.
g.sin 45° = % = % , X =18 xsin45° =18 x0.7071 = 12.7278 = 12.7cmto 1 d.p.)

[SINES AND COSINES OF SOME COMMON ANGLES (TO 4 SIGNIFICANT FIGURES)]

Angle 6 sin 6 cos 0
30 0.5000 0.8660
35 0.5736 0.8192
40 0.6428 0.7660
45 0.7071 0.7071
50 0.7660 0.6428
55 0.8192 0.5736
60 0.8660 0.5000
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Lesson Title: Cosine Theme: Geometry

Lesson Number: M-09-058 Class/Level: JSS 3 Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
@ By the end of the lesson, None 1. Draw the triangles for the
pupils will be able to == lesson found at the end of
apply the cosine ratio to solve this lesson plan on one side of the
for an unknown side. board.

2. Write the table of sines and
cosines of common angles given at
the end.

Opening (3 minutes)

1. Say: In the last lesson, we applied the sine ratio to solve for an unknown side. Let us solve for
x in the triangle in Question a. Please raise your hand when you finish.

2. Allow time for pupils to answer the question.

3. Have a pupil volunteer to write the solution on the board.

4. Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: Shown
next to the question at the end of the lesson plan).

5. Say: Today we are going to apply the cosine ratio to solve for an unknown side.

Introduction to the New Material (10 minutes)

1. Ask a pupil to read Question b. on the board.
2. Show on the board how to work out the length of the side marked x.
Use the value for cos 40° found at the end of this lesson plan.

A 11cm
cos O = H 400
X
cos40° = 11
11 X cos 40° = X
19cm
11 x 0.7660 = X
_ 8426 a ]
X
x = 84cmtold.p.

3. Say: We will do one more question together. You will then have the chance to practise with your
neighbour.

4. Ask a pupil to read Question c. on the board.

5. Ask: Who would like to explain how to work out the length of the side marked x? Raise your
hand.

6. Guide a pupil to do the calculations for Question c. Ask other pupils to observe carefully to see if
they agree with the calculation.

7. Correct any errors in the solution on the board. Ask pupils to check their work. Use the value for
cos 45° found at the end of this lesson plan.
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cos 0 =
X
cos45° = 19
19 X cos 45° = X
19 x 0.7071 = X
- 13.4349
x = 134cmtold.p.

Guided Practice (10 minutes)

Ask pupils to work in pairs to answer Questions d. and e.

Walk around, if possible, to check their answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions. Correct
any errors in the solution on the board. Ask pupils to check their work. (Answers: Shown next to
the questions at the end of this lesson plan)

Independent Practice (10 minutes)

ok wnN e

6.

Ask the pupils to work independently to answer Questions f. and g.

Walk around, if possible, to check their answers and clear up any misconceptions.

Ask pupils to exchange exercise books and check each other’s work.

Have a pupil from around the classroom volunteer to give their answers to Question f.

Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: Shown
next to the questions at the end of this lesson plan)

Do not do the answer for Questions g. Use it to check pupils’ understanding of the work.

Closing (2 minutes)

Say: Please write your name on a piece of paper.

Say: Write your working out and answer for Questions g. on the paper. Hand the paper in at the
end of the lesson.

Check the work done by the pupils after the lesson. Use it as a guide to which pupils need
additional assistance during the next lesson when pupils will be applying the tangent ratio to
solve for an unknown side.

[QUESTIONS FOR THE OPENING ACTIVITY]

b. Use the formula for the sine to find the length of the side marked x in the triangle below.

Give your answers to 1 decimal place.

Answer:
550 — 0 X
x SO =y =17
x =17 X sin55° =17 x 0.8192
/N =13.9264 = 13.9cmto 1d.p.

17 cm
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[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]

Use the formula for the cosine to find the length of the side marked x in the triangle below.
Give your answers to 1 decimal place.

e. f.

11em 19 cm

[QUESTIONS FOR GUIDED PRACTICE]

Use the formula for the cosine to find the length of the side marked x in each of the triangles below.
Give your answers to 1 decimal place.

35°

23cm 32cm

(Answers: d. cos 35° = % = 2x—3 , x =23 X cos35° =23x0.8192 =18.8416 =18.8cmto1
d.p.
e.cos 50° = % = 3x_z , x =32 X cos50° =32 x%x0.6428 = 20.5696 = 20.6 cmto 1d.p.)

[QUESTIONS FOR INDEPENDENT PRACTICE]

Use the formula for the cosine to find the length of the side marked x in each of the triangles below.
Give your answer to 1 decimal place.

m. n .
45°
24.9 cm
(Answers: f. cos 40° = % = % , x =18.7 X cos 40° = 18.7 x 0.7660
= 14.3242 =143 cmto 1d.p.
g. cos 45° = A= X x=249X%cos45° =249 % 0.7071 = 17.60679 = 17.6 cm to 1 d.p.)

H 249’

[SINES AND COSINES OF SOME COMMON ANGLES (TO 4 SIGNIFICANT FIGURES)]
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Angle 6 sin cos 6
30 0.5000 0.8660
35 0.5736 0.8192
40 0.6428 0.7660
45 0.7071 0.7071
50 0.7660 0.6428
55 0.8192 0.5736
60 0.8660 0.5000
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Lesson Title: Tangent

Theme: Geometry

Lesson Number: M-09-059

Class/Level: JSS 3

Time: 35 minutes

Learning Outcomes
@ By the end of the lesson
pupils will be able to:
1. Apply the tangent ratio to
solve for an unknown side.
2. Identify that tangent is a ratio

. . sin ©
of sine and cosine: tan 0 =

cos 6

Teaching Aids
None

Preparation

1. Draw on the triangles for
the lesson found at the end
of this lesson plan one side of the
board.

2. Write the table of sines, cosines
and tangents of common angles
given at the end.

=

Opening (3 minutes)

1. Say: We have now looked at both the sine and cosine ratios to solve for an unknown side. Let us
solve for x in the triangle in Question a. Please raise your hand when you finish.
2. Allow time for pupils to answer the question.

3. Have a pupil volunteer to write the solution on the board.

4. Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: Shown
next to the questions at the end of the lesson plan)
5. Say: Today we are going to apply the tangent ratio to solve for an unknown side. We will also

sin 0
cos®’

identify that tan 6 =

Introduction to the New Material (10 minutes)

1. Ask a pupil to read Question b. on the board.

2. Show on the board how to work out the length of the side marked x.
Use the value for tan 40° found at the end of this lesson plan.
0
tan 0 = A
X x
tan 40° = 1g 40°
15cm
15 x tan 40° = X
15 x 0.8391 = X
12.5865 = X
x = 12.6cmtold.p.
3. Say: Let us look at the ratio for tangent in a little more detail.
4. Ask a pupil to volunteer to remind the class of the 3 ratios for sine, cosine and tangent.
(Answer: sin© = Lome, cosO = _adjacent and tan 0 = w).
hypotenuse hypotenuse adjacent
5. Say: Let us take the ratio of sin 6 to cos 6.
6. Show the calculation below on the board. Explain each step as dividing by 2 fractions.
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opposite

sin@  _ hyp(?tenuse ) divide the 2 fractions
cos 0 adjacent

hypotenuse
opposite

_ hypotenuse multiply by the reciprocal
- hypotenuse “ of the denominator

adjacent
opposite
adjacent

simplify

sin 0

= tan@
cos 0

7. Say: We use this form of the tangent ratio when we know the sine and cosine of the angle, but
do not know the actual lengths of the sides.

8. Ask a pupil to read Question c. on the board.

9. Ask: Who would like to explain how to work out the length of the side marked x? Raise your
hand.

10. Guide a pupil to do the calculations for Question c.
Use the values for sin 50, cos 50 and tan 50° found at the end of this lesson plan.

tan @ = 9 Verify that tan 50 = ZZ ‘Zg
A S
X sin 50 26 cm x
- = tan 50 =
tan 50° = 6 an 20550
1.192 0.7660
0 — . =
26 X tan 50° = x 0.6428
1.192 = 1.192 to 4 significant
30.992 = X figures
x = 31.0cmto 1d.p. LHS = RHS

Guided Practice (10 minutes)

Ask the pupils to work in pairs to answer Questions d. and e.
Walk around, if possible, to check their answers and clear up any misconceptions.
Have pupils from around the classroom volunteer to give their answers to the questions.

el

Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: Shown
next to the questions at the end of this lesson plan)

Independent Practice (10 minutes)

Ask the pupils to work independently to answer Questions f. and g.

Walk around, if possible, to check their answers and clear up any misconceptions.

Ask pupils to exchange exercise books and check each other’s work.

Do not do the answer for Questions g. Use it to check pupils’ understanding of the work.

Have a pupil volunteer to give their answers to the question.

Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: Shown
next to the questions at the end of this lesson plan)

ok wnNPE
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7. Do not do the answer for Questions g. Use it to check pupils’ understanding of the work.
Closing (2 minutes)

1. Say: Please write your name on a piece of paper.

2. Say: Write your working out and answer for Question g. on the paper. Hand the paper in at the
end of the lesson.

3. Check the work done by the pupils after the lesson. Use it as a guide to which pupils need
additional assistance during the next lesson when pupils will be applying the trigonometric ratios
to solve for an unknown side.

[QUESTION FOR THE OPENING ACTIVITY]

Find the length of the side marked x in the triangle below. Give your answer to 1 decimal place.

Answer:
14cm sin55°—2—E X = 1 __ U
H "~ sin55°  0.8192
= 17.0898 = 17.1cmto 1d.p.

/)

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]

Use the formula for the tangent to find the length of the side marked x in the triangles below.
sin 50

Give your answers to 1 decimal place. For c., verify that tan 50 =

cos 50
h. i >
x 26 cm x
40°
15cm

[QUESTIONS FOR GUIDED PRACTICE]

Use the formula for the tangent to find the length of the side marked x in each of the triangles

. . . sin55
below. Give your answers to 1 decimal place. For v., verify that tan 55 = P
n. 40 cm o. 27 cm
N O
35° )550
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% ==, x =40 x tan35° = 40 x 0.7002 = 28.008 = 28.0 cm to 1 d.p.

, x =27 Xtan55° =27 x 1.428 = 38.556 = 38.6cmto1d.p,;

(Answers: d. tan 35° =

(0] X
e.cos 55 =-==
A 27

sin 55 0.8192

tan 55 = 1.428,—— =
cos 55 0.5736

= 1.42817 = 1.428to 4 s.f., LHS = RHS)

[QUESTIONS FOR INDEPENDENT PRACTICE]

Use the formula for the tangent to find the length of the side marked x in each of the triangles
below. Give your answer to 1 decimal place.

t. u.
17.2cm X

45°

(Answers: f. tan 40° = % = ﬁ , x = 23.6 X tan 40° = 23.6 X 0.8391

=19.80273 =19.8cmto 1d.p.
_0_ «x

g. tan 45° = ST X 17.2 X tan45° =17.2x1.000 =17.2cmto 1d.p.)

[SINES, COSINES AND TANGENTS OF SOME COMMON ANGLES (TO 4 SIGNIFICANT FIGURES)]

Angle 0 sin 6 cos 6 tan 0 Angle 0 sin 8 cos @ tan 0
30 0.5000 0.8660 0.5774 50 0.7660 0.6428 1.192
35 0.5736 0.8192 0.7002 55 0.8192 0.5736 1.428
40 0.6428 0.7660 0.8391 60 0.8660 0.5000 1.732
45 0.7071 0.7071 1.000 65 0.9063 0.4226 2.145
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Lesson Title: Applying the Trigonometric Ratios Theme: Geometry

Lesson Number: M-09-060 Class/Level: JSS 3 Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
By the end of the lesson, None 1. Draw the triangles for the
pupils will be able to find == |esson found at the end of
the lengths of the sides of a this lesson plan on one side of the
triangle using sine, cosine, and board.
tangent of given angles. 2. Write the table of sines, cosines
and tangents of common angles
given at the end.

Opening (3 minutes)

1. Say: We now know the basics of solving for the opposite and adjacent sides for a right—angled
triangle. Let us see if we can apply what we have learned. Please work in pairs to match each
triangle with the correct ratio to use to solve it in Question a. Raise your hand when you finish.

2. Allow time for pupils to answer the question.

3. Have pupils volunteer to give the answers to each triangle. (Answers: Shown next to question at
the end of the lesson plan)

4. Say: Today we are going to find the lengths of the sides of a triangle using sine, cosine, and
tangent of given angles.

Introduction to the New Material (10 minutes)

1. Ask a pupil to read Question b. on the board.

2. Say: In our triangle, we are asked to solve for x and y. Take a moment to look at the triangle and
the information we have.

3. Ask: Which side should we solve for first? Raise your hand.

4. Allow pupils time to discuss and share their ideas.

5. Select a pupil who has raised their hand to answer. (Example answers: Either side can be found
first. As we know the angle and the hypotenuse, we can use sine or cosine first)

6. Say: Please work in pairs to find the unknown sides. Decide who will solve for x and who will
solve for y. When you finish give your book to your partner to check your solution.

7. Allow pupils time to solve for the unknown sides and to check each other’s work.

8. Say: We need 2 volunteers to come to the board to solve for x and y. Raise your hand.

9. Select 2 pupils to come to the board one at a time and write down their solutions.

10. Correct any errors in the solution on the board. Ask pupils to check their work.
Example calculations are shown below.

‘ x

cos 0 = % sin@ = % 0
X y 2L em y
cos 40° = o1 sin40° = 57
21 X cos 40° = x 21 x sin40° = Y
21x0.7660 = x 21x0.6428 =Y
= 16.086 - 13.4988
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11.

12.
13.

14.

x = 16.1cmto1d.p. y = 135cmtold.p.

Say: Suppose we are given the value of y and asked to find the

hypotenuse instead in the triangle in Question b.? ‘
Ask: What do you think we should do? Raise your hand. g
Guide a pupil to say that since we know the angle and its opposite x 135 em

side, we can use the sine ratio.
Ask pupils to apply the sine ratio to find the hypotenuse for the
new triangle on the right.

0
Sin 9 = H
13.5
sin40° = T
13.5
X T sin400°
13.5
X T 0.6428
_ 21.0018
x = 21.0cmtold.p.

Guided Practice (10 minutes)

Pwhpe

Ask the pupils to work in pairs to answer Questions c. and d.

Walk around, if possible, to check their answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions.
Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: Shown
next to the questions at the end of this lesson plan)

Independent Practice (10 minutes)

vk wNE

Ask the pupils to work independently to answer Questions e. and f.

Walk around, if possible, to check their answers and clear up any misconceptions.

Ask pupils to exchange exercise books and check each other’s work.

Have pupils from around the classroom volunteer to give their answers to the questions.
Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: Shown
next to the questions at the end of this lesson plan)

Closing (2 minutes)

Say: Please write down one thing you learned today.

Allow pupils 1 minute to write down their thoughts.

Have one pupil from the front, and one from the back of the classroom volunteer to answer.
(Example answers: If we know one angle and the hypotenuse we can find the lengths of the
other 2 sides; How to find for more than one unknown side in a triangle. Accept all reasonable
answers.)
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[QUESTION FOR THE OPENING ACTIVITY]

Match the triangle with the correct ratio to solve for the unknown side.

3. ta
20cm x 0 20 20 cm
= — x
.“30 = 20 20 cm X
A 1. S B 2 c0s30 = 20 C 300
A .

X

(Answer: Aand 3,Band2,Cand 1)

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]

k. Find the lengths of the sides marked x and y in the triangle shown.
Give your answers to 1 decimal place.

[QUESTIONS FOR GUIDED PRACTICE]

Find the length of each of the unknown sides marked with a letter in the triangles below.
Give your answers to 1 decimal place.
r. s.

20cm S 35°\ 13 cm

0 a

(Answers: c. tan 30° = ST a= 20 X tan30° =20x%x0.5774 =1154=11.5cmto1d.p;

d.sin35° =2 =2  x =13 xsin35° =13 x 0.5736 = 7.4568 = 7.5 cm to 1 d.p.;

H 13’

c0s35° =2 =2, y =13 X cos35° = 13 X 0.8192 = 10.6496 = 10.6 cm to 1 d.p.)

[QUESTIONS FOR INDEPENDENT PRACTICE]

Find the length of each of the unknown sides marked with a letter in the triangles below.
Give your answers to 1 decimal place.

Z. ac
b

‘ ]

29cm
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% = 2% , a=29xsin50° =13 x0.7660 =9.192 =9.2cmto1d.p,;

cos 50° = % = % , b =29 X cos50° =29 x0.6428 = 18.6412 = 18.6 cmto 1d.p,;

(Answers: e. sin 50° =

f. tan 40° = % = % , x =127 X tan 40° = 12.7 X 0.8391 = 10.65657 = 10.7 cm to 1 d.p.)
[SINES, COSINES AND TANGENTS OF SOME COMMON ANGLES]

Angle 0 sin cos 6 tan 0 Angle 0 sin 6 cos 6 tan 0

30 0.5000 0.8660 0.5774 50 0.7660 | 0.6428 1.192

35 0.5736 0.8192 0.7002 55 0.8192 | 0.5736 1.428

40 0.6428 0.7660 0.8391 60 0.8660 | 0.5000 1.732

45 0.7071 0.7071 1.000 65 0.9063 | 0.4226 2.145
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Lesson Title: Trigonometric Tables for Sine Theme: Geometry

Lesson Number: M-09-061 Class/Level: JSS 3 | Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
By the end of the lesson, Copies of Mathematical 1. Bring the log books to
pupils will be able to use and Statistical Tables == class. This lesson plan will
trigonometric tables to find the | and Formulae (log books) refer to the tables by name. It will
sine of an angle. not specify a table number or the

page where the table is found.

2. Write the questions for each
section of the lesson on the board
(see end of lesson plan).

Opening (3 minutes)

1.

Say: So far we have been finding lengths of unknown sides using sines, cosines and tangents of
angles already written on the board. These are the trig ratios for some of the more common
angles. In everyday life, we will come across many different angles. We need to know how to
find the trig ratios of these angles. "Today we are going to use trigonometric tables to find the
sine of an angle.

Introduction to the New Material (10 minutes)

1.

10.
11.
12.
13.

14.
15.

16.
17.

Say: Please open your maths tables to the table of sines of angles.

Say: Look at the table. First notice that all the angles are measured in degrees. This will become
important in future lessons when angles are measured in other units.

Say: Now look at the first column. What is the smallest angle and what is the largest angle in
that column?

Guide a pupil to say: Smallest 0, largest 89.

Say: Notice at the top and bottom of the page we have the numbers .0, .1, .2, up to .9.

So we can actually find sines of angles up to 90 °.

Say: Remember our right-angled triangle has one angle of 90 ° and 2 other angles which are
smaller than 90°.

Say: The way the table is written means we can read the sines of whole number angles or angles
with 1 decimal place directly from the table.

Say: Let us find the sine of a whole number angle.

Ask a pupil to read Question a. on the board.

Say: Look down the page until we get to 8. As it is a whole number, we will read the value at 8.0.
Ask: What is the value of the sine of 8.0°? Raise your hand. (Answer: 0.1392)

Say: Let us try the next angle on the board: 32°

Say: Look down the page until we get to 32. Again, as it is a whole number, we will read the
value at 32.0°.

Ask: What is the value of sine 32 °? Raise your hand. (Answer: 0.5299)

Say: Now read the value of the sine of the next angle on the board: 68 °. Please raise your hand
when you have found the value.

Allow the pupils a few moments to read the angle.

Select a pupil to give the answer. (Answer: 0.9272)
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18.

19.
20.
21.
22.

23.

24.

25.

26.
27.
28.

29.

30.

31.
32.
33.
34.
35.
36.
37.

Say: To find the sine of an angle with 1 decimal place, we must first find the whole number part
of the angle and simply move across the page until we get to the correct decimal number.

Say: Let us find the sine of 21.8 °.

Allow pupils a few moments to look up this angle.

Ask: Do you notice anything when you get to .8? Raise your hand.

Guide a pupil to say what they observe. (Example answer: Only the numbers in the decimal
places are given, there is no 0. in front of the number.)

Say: When we find 21 and read across to .8, the number there says 3714. We have to remember
that the actual sine of 21.8 °is 0.3714.

Say: We have to do this for all angles which are not whole numbers. This is to save space in the
table. However, we must not forget to put the 0 and the decimal point in front of the sine of the
angle.

Say: Please work with your neighbour to look up the values of 67.5 ° and 71.2 °. The numbers at
the top and bottom of the page help you keep track of the decimal number you are looking for.
Allow time for the pupils to read the values from the table.

Have pupils volunteer to give the values found. (Answers: sin 67.5 ° = 0.9239, sin 71.2 ° = 0.9466)
Say: You now know how to read the sine tables for whole number angles and those with 1
decimal place.

Say: You will notice at the right hand side of the tables a number of columns called ‘Add
differences’. We use these to calculate sines of angles up to 2 decimal places.

Show on the board how to calculate the sine for angle 16.23 °.

0.2790 <« Valueofsine at 16.2

Value in the ‘Add differences’ column under

+ 0.0005 ~ «+——— 3 ritten as a decimal number

0.2795 ‘ Add the 2 values to give sine 16.23 °

Say: Calculate the sines for the angles in Questions h. and i.: 33.79 ° and 46.28 °

Allow time for pupils to do this.

Say: Please compare your answers with your neighbour and discuss any differences you have.
Allow time for pupils to do this.

Say: We need 2 volunteers to explain their calculations on the board.

Select 2 pupils to come one at a time to the board to explain their calculations.

Correct any errors in the solution on the board. Ask pupils to check their work.

The calculations are shown below.

sin 33.79° sin 46.28 °
0.5548 0.7218
+ 0.0013 + 0.0010
0.5561 0.7228
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Guided Practice (10 minutes)

Ask pupils to work in pairs to answer the Questions for Guided Practice.
Walk around, if possible, to check their answers and clear up any misconceptions.
Have pupils from around the classroom volunteer to give their answers for the required sines.

il

Write the correct answers on the board. Ask pupils to check their work.

Independent Practice (10 minutes)

Ask the pupils to work independently to answer the Questions for Independent Practice.
Walk around, if possible, to check their answers and clear up any misconceptions.

Ask pupils to exchange exercise books and check each other’s work.

Have pupils from around the classroom volunteer to give their answers for the required sines.

vk wN e

Write the correct answers on the board. Ask pupils to check their work.

Closing (2 minutes)

1. Say: Please look at the table of sines.

2. Ask: What do you notice about the values of the sines as the angles increase from 0 ° to 90 °?
Raise your hand.

3. Allow a few moments for pupils to look at the sine table and to discuss and share their ideas.

4. Guide a pupil to say that as the angles increase from 0° to 90 °, the sines increase from 0 to 1.

5. Ask pupils to copy this in their exercise books.

6. Say: In tomorrow’s lesson, we will be looking at the trig tables to find cosines of angles.

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]

Use the trigonometric tables to find the sines of the following angles:

a. 8° b. 32° c. 68°
d. 21.8° e. 67.5° f. 71.2°
g. 16.23° h. 33.79° i. 46.28°

[QUESTIONS FOR GUIDED PRACTICE]

Use the trigonometric tables to find the sines of the following angles:

a. 6° b. 55° c.77°
d 29° e. 47.2° f. 64.8°
g. 27.24° h. 48.17° i. 59.61°
Answers:
a. sin6° =0.1045 b. sin55° =0.8192 c. sin77° =0.9744
d. sin129° =0.2233 e. sin47.2° =0.7337 f. sin64.8° =0.9048
g. sin27.24° =0.4577 h. sin 48.17° =0.7451 i. sin59.61° =0.8626

[QUESTIONS FOR INDEPENDENT PRACTICE]
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Use the trigonometric tables to find the sines of the following angles:

a. 9° b. 46° c.89°
d. 154° e. 51.3° f. 87.2°
g. 18.74° h. 24.87° i. 67.24°

Answers:
a. sin9° =0.1564 b.sin 46 ° =0.7193 c.sin89° =0.9998
d. sin15.4° =0.2656 e.sin51.3° =0.7804 f.sin87.2° =0.9988
g. sin18.74°=0.3213 h.sin 24.87° =0.4206 i.sin67.24° =0.9222
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Lesson Title: Trigonometric Tables for Cosine Theme: Geometry

Lesson Number: M-09-062 Class/Level: JSS 3 ‘ Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
By the end of the lesson, Copies of Mathematical 1. Bring the log books to
pupils will be able to use and Statistical Tables == class. This lesson plan will
trigonometric tables to find the | and Formulae (log books) refer to the tables by name. It will
cosine of an angle. not specify a table number or the

page where the table is found.

2. Write the questions for each
section of the lesson on the board
(see end of lesson plan).

Opening (3 minutes)

1.

vk wnwN

Ask: Who can remind the class of what we did in the last lesson? Raise your hand. (Answer: Used
the trigonometric tables to find sines of angles.)

Say: Find the sine of the angle 24.89°. Please check your answer with your neighbour.

Allow time for pupils to find the required sine.

Have a pupil volunteer to give the answer. (Answer: 0.4195 + 0.0014 = 0.4209)

Say: Remember that we add the differences to the rightmost digits of the main sine as a decimal
number. Today we are going to use trigonometric tables to find the cosine of an angle.

Introduction to the New Material (10 minutes)

1.

10.

11.
12.

13.

Say: Please open your maths tables to the table of cosines of angles.

Say: The procedure to find the cosines of angles is similar to how we learned in the last lesson to
find the sines.

Say: Everyone will have the chance to practise how to use the tables some more. As we did with
the sines in the last lesson, we can read the cosines of whole number angles or angles with 1
decimal place directly from the table.

Say: We will find the cosines of some of the angles from the last lesson. But, we will concentrate
on cosines of numbers with 1 and 2 decimal places.

Have a pupil volunteer to read Question a. on the board.

Say: Look down the page until we get to 18. As it is a whole number, we will read the value at
18.0.

Ask: What is the value of the cosine of 18.0°? (Answer: 0.9511)

Say: Now we need someone to explain to the class how to find the cosine of 32.3 °.

Say: Please raise your hand if you think you can do so.

Select a pupil who has raised their hand to explain. (Example answer: First find the whole
number part of the angle and move across the page until we get to the correct decimal number)
Ask: What do we get? Raise your hand. (Answer: 0.8453)

Some pupils may have had problems in the previous lesson finding sines of angles with 2 decimal
places.

Say: We will now find the cosine of angles with 2 decimal places. We will do an example
together on the board for the angle 55.29 °.
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14.

15.
16.
17.
18.
19.
20.

21.

22.
23.
24,
25.
26.
27.
28.

Show each step on the board as you ask questions and guide the pupils to answer. The
completed calculation is shown below.

Ask: What is the first step? Raise your hand.

Guide a pupil to say we first find the value of cosine 55.2 ®(Answer: 0.5707)

Ask: What do we do next? Raise your hand.

Guide a pupil to say we look in the ‘Subtract differences’ column to find the value for 9.

Ask: What is the answer? (Answer: 13)

Ask: Who can tell the difference from our last lesson, when we were finding the sines of angles?
Raise your hand.

Guide a pupil to say that with sine we added the differences. With cosine, we are subtracting the
differences.

0.5707 <€—— Value of cosine at 55.2

Value in the ‘Subtract differences’ column
- 0.0013 “ under 9 written as a decimal number

0.5694 . Subtract the 2 values to give cosine 55.29 °

Say: Please calculate the cosines of the angles in Questions d. and e.: 33.79 ° and 46.28 °
Allow time for pupils to do this.

Say: Compare your answer with your neighbour and discuss any differences you have.
Allow time for pupils to do this.

Say: We need 2 volunteers to explain their calculations on the board.

Select 2 pupils to come one at a time to the board to explain their calculations.

Correct any errors in the solution on the board. Ask pupils to check their work.

The calculations are shown below.

cos 33.79° cos 46.28 °
0.8320 0.6921
—  0.0009 _0.0010
0.8311 0.6911

Guided Practice (10 minutes)

1.

Ask the pupils to work in pairs to match the angle to the correct cosine in the questions for
Guided Practice.

Walk around, if possible, to check their answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers for the required cosines.
Write the correct answers on the board. Ask pupils to check their work. (Answers: Shown next
to the questions at the end of this lesson plan)

Independent Practice (10 minutes)

1.

Ask the pupils to work independently to answer the Questions for Independent Practice.
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Walk around, if possible, to check their answers and clear up any misconceptions.
Ask pupils to exchange exercise books and check each other’s work.
Have pupils from around the classroom volunteer to give their answers for the required cosines.

vk W

Write the correct answers on the board. Ask pupils to check their work. (Answers: Shown next
to the questions at the end of this lesson plan)

Closing (2 minutes)

Say: Please look at the table of cosines.

Ask: What do you notice about the values of the cosines as the angles increase from 0 ° to 90 °?
Allow a few moments for pupils to look at the cosine table and to discuss and share ideas.

Guide a pupil to say that as the angles increase from 0 ° to 90 °, the cosines decrease from 1 to 0.
Ask pupils to copy this in their exercise books.

o Uk wnNRE

Say: In tomorrow’s lesson, we will be looking at the trig tables to find tangents of angles.

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]
Use the trigonometric tables to find the cosines of the following angles:

j. 18° k. 32.3° . 55.29°
m. 33.79° n. 46.28°

[QUESTIONS FOR GUIDED PRACTICE]

Match the angle to the correct cosine:

cos 27.24°

0.5736
0.8199 cos 12.94°
cos 47.25°

0.8891 0.9746 €0534.93°
cos 88.16°

Answers:
cos55° =0.5736 cos 27.24° =0.8891 cos 12.94° =0.9746
cos 88.16 ° =0.0322 cos47.25° =0.6788 cos 34.93° =0.8199

[QUESTIONS FOR INDEPENDENT PRACTICE]
Use the trigonometric tables to find the cosines of the following angles:

XiX. 15.42° XX. 51.3° xxi. 87°
XXii. 18.74 ° XXiil. 34.87° xXiv. 67.24°
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Answers:
Xix. cos15.42° =0.9640 xx. cos51.3° =0.6252 XXi. cos87° =0.0523
xxii. cos18.74° =0.9470 xxiii. cos34.87° =0.8204 «xxiv. cos67.24° =0.3869
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Lesson Title: Trigonometric Tables for Tangent Theme: Geometry

Lesson Number: M-09-063 Class/Level: JSS 3 ‘ Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
@ By the end of the lesson, Copies of Mathematical 1. Bring the log books to
pupils will be able to use and Statistical Tables == class. This lesson plan will
trigonometric tables to find the | and Formulae (log books) refer to the tables by name. It will
tangent of an angle. not specify a table number or the

page where the table is found.

2. Write the questions for each
section of the lesson on the board
(see end of lesson plan).

Opening (3 minutes)

1.

Ask: Who can remind the class of the main difference between finding the sine and cosine of
angles which have 2 decimal places? Raise your hand.

Guide a pupil to say that we add the difference for sines and subtract the difference for cosine.
Say: Find the sine and cosine of the angle 54.37°. Please check your answer with your
neighbour.

Allow time for pupils to find the required ratios.

Have a pupil volunteer to give the answer. (Answer: sin 54.37 °=0.8128, cos 54.37 °=0.5825)
Say: Today we are going to use trigonometric tables to find the tangent of an angle.

Introduction to the New Material (10 minutes)

N AW

10.

11.
12.

13.
14.
15.
16.

Say: Please open your maths tables to the table of tangents of angles.

Say: The procedure to find the tangents of angles is the same as we learned with sines.

Say: Find the tangents of the angles on the board.

Allow pupils time to calculate the tangents.

Say: Compare your answer with your neighbour and see if you agree.

Allow a few moments for pupils to compare answers.

Say: Who would like to share their answers with the class? Raise your hand.

Have pupils from around the classroom volunteer to share their answers. (Answers: Shown next
to the questions at the end of the lesson plan)

Say: Look at the values of the tangents you have just calculated.

Ask: Do you notice anything about them that is different from sines and cosines? Raise your
hand.

Allow pupils time to discuss and share their ideas.

Guide a pupil to say sines and cosines only have values between 0 and 1 for the angles in the
tables. Tangents have values that start at 0 but then increase very quickly. Accept all reasonable
answers.

Say: Work with your neighbour to find the tangents of angles 87.9 ° and 89.9 °.

Allow time for pupils to read the tangents from the tables.

Have pupils volunteer to give their answers. (Answers; tan 87.9 ° = 27.27, tan 89.9 ° = 573.0)
Say: This is an interesting feature of tangents of angles that they can get so large compared with
the sines and cosines of the angles. You will learn more about this in senior secondary school.
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Guided Practice (10 minutes)

1.

Ask the pupils to work in pairs to match the angle to the correct tangent in the questions for
Guided Practice.

Walk around, if possible, to check their answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers.

Write the correct answers and steps on the board. Ask pupils to check their work. (Answers:
Shown at the end of this lesson plan)

Independent Practice (10 minutes)

vk wN e

Ask the pupils to work independently to answer the questions for Independent Practice.
Walk around, if possible, to check their answers and clear up any misconceptions.

Ask pupils to exchange exercise books and check each other’s work.

Have pupils from around the classroom volunteer to give their answers.

Write the correct answers and steps on the board. Ask pupils to check their work. (Answers:
shown at the end of this lesson plan)

Closing (2 minutes)

1.

Say: Please write down one thing you learned about tangents in this lesson that you did not
know before.

Allow pupils time to write in their exercise books.

Have pupils from around the classroom volunteer to give their answers. (Example answer:
Tangents can get very large compared to sines and cosines)

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]

Use the trigonometric tables to find the tangents of the following angles:

o. 13.8° p. 46.28° g. 89.5°
Answers:
a. tan13.8° =0.2456 b.tan 46.28° =1.046 c.tan 89.5° =114.6

[QUESTIONS FOR GUIDED PRACTICE]

Match the angle to the correct tangent:

tan 27.24°

1.428
0.2297 tan 12.94°
tan47.25°

0.5148 191.0 tan89.7°
tan 88.1°
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Answers:
tan 55° =1.428 tan 27.24° =0.5148 tan 12.94° =0.2297
tan 88.1° =30.14 tan 47.25° =1.082 tan 89.7° =191.0
[QUESTIONS FOR INDEPENDENT PRACTICE]

Use the trigonometric tables to find the tangents of the following angles:

a. 15.42° b. 51.3° c.67°
d. 71.74° e. 34.87° f. 87.24°
Answers:
a. tan b.tan 51.3° =1.248 c.tan67° =2.356
15420 - 0.2758
d. tan e.tan34.87° =0.6968 f.tan 87.2° =20.45
71740 3031
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Lesson Title: Trigonometric Practice Theme: Geometry

Lesson Number: M-09-064 Class/Level: JSS 3 | Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation

By the end of the lesson, Copies of Mathematical 1. Bring the log books to

pupils will be able to: and Statistical Tables == class.

1. Determine which and Formulae (log books) 2. Write the questions for each
trigonometric function should section of the lesson on the board
be applied to a given problem. (see end of lesson plan).
2. Apply the trigonometric
functions.

Opening (3 minutes)

1. Say: Please find the sine, cosine and tangent of angle 52.56 °. Check your answer with your
neighbour.

2. Allow time for pupils to find the required ratios.

3. Have pupils from around the classroom volunteer to give the answers.
(Answers: sin 52.56 ° = 0.7940, cos 52.56 ° = 0.6080, tan 52.56 = 1.306)

4. Say: Today we are going to determine and apply the correct trigonometric function to a given
problem.

Introduction to the New Material (10 minutes)
Note: Wait a few moments after each question for pupils to think before selecting a pupil to answer.

1. Say: Now that we know how to read the trig tables, we can answer a wide variety of problems
involving sine, cosine and tangent.

2. Say: In the previous exercises that we did, we were told which ratio to use. Now we have to
decide for ourselves.

3. Say: Let us remind ourselves of the 3 trig ratios we are going to use in this lesson.

4. Write SOHCAHTOA on the board and ask pupils to write the expanded form in their exercise
books.

5. Have a pupil volunteer to read Question a. on the board.
Ask: The question asks us to find x. What information do we have for this triangle? Raise your
hand.

7. Guide a pupil to answer. Write the solution on the board. (Answer: shown below)

Hypotenuse = 16cm
Opposite = X 37°
8. Ask: Please look at the 3 ratios. Which one should we x 16 cm

choose? Raise your hand.
(Answer: sine)

9. Ask: Why do we choose the sine ratio? Raise your hand.
(Example answers: It is the one which involves hypotenuse and opposite; because we know S
and H in SOH and we want to find O)

10. Say: Now that we have determined which ratio to use, we can continue as we have done
before.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Ask: Who would like to show us the calculation on the board? Raise your hand.

Select a volunteer to show the calculation on the board. Ask other pupils to solve it in their
exercise books.

Correct any errors in the solution on the board. Ask pupils to check their work. (Example
answer: See below)

sing = 0
H

sin37° = *

16
16 X sin37° = «x

16 X 0.6018 = «x using sin 37° = 0.6018 from the sine tables
= 9.6288
x = 96cmtold.p.

Ask a pupil to read Question b. on the board.

Ask: The question again asks us to find x. What information do we have for this triangle?
Raise your hand.
Guide a pupil to answer. (Answer: shown below; write on the board)
Opposite = X
22cm
Adjacent = 22cm ), 7

Ask: Please look at the 3 ratios. Which one should we
choose? Raise your hand.
(Answer: tangent)

Ask: Why do we choose the tangent ratio? Raise your hand.
(Example answers: It is the one which involves opposite and adjacent; because we know T and
Ain TOA and we want to find O)

Say: Now that we have determined which ratio to use, we can continue as we have done
before.

Say: Work with your neighbour to find the length of side x.

Allow time for pupils to calculate for x.

Ask: Who would like to show us their calculation on the board? Raise your hand.

Select a volunteer to show the calculation on the board. Ask other pupils to observe carefully
to see if they agree with the calculation.

Correct any errors in the solution on the board. Ask pupils to check their work. (Example
answer: see below)

tan 0

|
sl <> O

tan 56.4°
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22Xtan564 = x
22x1505 = x using tan 56.4° = 1.505 from the tangent
tables
= 33.11
x = 331cmtold.p.

Guided Practice (10 minutes)

Ask the pupils to continue to work in pairs to answer the Questions for Guided Practice.
Walk around, if possible, to check their answers and clear up any misconceptions.
Have pupils from around the classroom volunteer to give their answers.

P wnN e

Write the correct answers on the board. Ask pupils to check their work. (Answers: Shown at the
end of this lesson plan)

Independent Practice (10 minutes)

Ask the pupils to work independently to answer the Questions for Independent Practice.
Walk around, if possible, to check their answers and clear up any misconceptions.
Have pupils from around the classroom volunteer to give their answers.

el e

Write the correct answers on the board. Ask pupils to check their work. (Answers: Shown at the
end of this lesson plan)

Closing (2 minutes)

1. Say: Please write on a piece of paper one thing you still have a problem with on finding the sides
of triangles using the trig ratios. Do not write your name, just what you do not understand.

2. Allow pupils time to write one problem they have on a piece of paper.
Collect the papers. Review the problems. Keep the issues in mind so you can assist pupils during
the next lesson when they are solving word problems using the trig ratios.

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]

Find the length of the side marked x in each of the triangles below.

Give your answers to 1 decimal place.
a. b 22cm

37° y .

16 cm x

[QUESTIONS FOR GUIDED PRACTICE]

Find the length of the side marked x in each of the triangles below.
Give your answers to 1 decimal place.

68



48.5° N

27 cm

83°
(Answers: c. cos 48.5° = % = :—7 , x =27 X c0s48.5° =27 x 0.6626 =17.8902 =179cmto 1
d.p.

d.tan 83° = % = g , X =2Xtan83° =2 x8.144 = 16.288 = 16.3cmto1d.p.)

[QUESTIONS FOR INDEPENDENT PRACTICE]

Find the length of the side marked x in each of the triangles below.

Give your answers to 1 decimal place.
e. f. 8cm

41° 67.8°

18 cm x

X

(Answers: e. sin41° = % = X= 18 X sin41° =18 X 0.6561 = 11.8098 = 11.8cmto 1 d.p.

, Xx =8Xtan67.8° =8 % 2.450 =19.6cmto1d.p.)

X

(0]
o — —
f.tan 67.8° = =3
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Lesson Title: Trigonometric Word Problems Theme: Geometry

Lesson Number: M-09-065 Class/Level: JSS 3 ‘ Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
By the end of the lesson, Copies of Mathematical 1. Bring the log books to
pupils will be able to solve and Statistical Tables == class. This lesson plan will
trigonometry word problems and Formulae (log books). refer to the tables by name.
with and without diagrams. 2. Write the questions for each
section of the lesson on the board
(see end of lesson plan).

Opening (3 minutes)

1. Say: We are now familiar with the trig ratios. We are able to solve for unknown sides when we
know one side and the angle. We are also familiar with the trig tables and can read or work out
the ratios from the tables.

2. Say: Today we are going to solve trigonometry word problems with and without diagrams.

Introduction to the New Material (10 minutes)

Note: Wait a few moments after each question for pupils to think before selecting a pupil to answer.

1. Ask a pupil to read Question a. on the board.
2. Say: Let us label the unknown sides x and y

Ask: What information do we have for the triangle in this situation? Raise your hand.

4. Guide a pupil to answer. Write the answer on the board. (Answer: Shown below)

Hypotenuse 5m

wall
Adjacent = x

Opposite = vy
5. Ask: What did we find out in the last lesson about which side to solve for s
first if we know the hypotenuse? Raise your hand. y

(Answer: We can solve for either x or y first) ladder
Say: Please work with your neighbour to find the lengths of sides x and y.

. . 77°
Allow time for pupils to calculate for x and y. ground level |\ * ]

6

7 X
8. Ask: Who would like to show us the calculation for x on the board?

9

Select a volunteer to show the calculation.

11. Select another volunteer to show the calculation to find y.

12. Correct any errors in the solutions on the board. Ask pupils to check their work. (Example
answer: see below)

A 0

cos @ = q sin@ = H

x Y

cos 77° = < sin 77° = 37
5Xcos77° = x 5xsin77° =Y
5x0.2250 = x 5% 09744 =Y
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13.

14.

15.

16.

17.

18.

19.

20.

21.
22.
23.

24.

25.

1.125 = 4872

- 49mto1ld.p.

x = 1.1mtold.p. y
Ask a pupil to read Question b. on the board.

Say: We do not have a diagram for this problem.
Who would like to explain what our first step should be? Raise your hand.

Guide a pupil to say we should draw a diagram.

If a pupil gives the first step as a calculation, say: There is a step before that one which will
help us decide whether we are solving for the opposite or adjacent side.

Show how to interpret the question as a diagram (shown below on the right).
Ask: What information do we have for the triangle in this situation? Raise your hand.

Guide a pupil to answer. Write the answer on the board. (Answer: shown below)

Opposite = X

Adjacent = %of the base = % X 8=4cm
Ask: Which of the 3 ratios should we choose? Raise your hand.
(Answer: tangent) A []
Say: Please work with your neighbour to find the length of side x. 8cm

Allow time for pupils to calculate for x.
Ask: Who would like to show us their calculation on the board? Raise your hand.

Select a volunteer to show the calculation. Ask other pupils to observe carefully to see if they
agree with the calculation.

Correct any errors in the solution on the board. Ask pupils to check their work. (Example
answer: See below)

tang = 9

A

tan65° = X
4

4Xtan65 = x

4x2145 = x
= 8.58

x = 86cmtold.p.

Guided Practice (10 minutes)

el

Ask pupils to continue to work in pairs to answer the Questions for Guided Practice.

Walk around, if possible, to check their answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers.

Write the correct answers on the board. Ask pupils to check their work. (Answers: Shown at the
end of this lesson plan)
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Independent Practice (10 minutes)

Ask the pupils to work independently to answer the Questions for Independent Practice.

Walk around, if possible, to check answers and clear misconceptions.

Have pupils from around the classroom volunteer to give their answers.

Write the correct answers on the board. Ask pupils to check their work. (Answers: Shown at the
end of this lesson plan)

PwnN e

Closing (2 minutes)

1. Say: Trigonometry together with Pythagoras’ Theorem are used to solve for unknown sides in
right-angled triangles. You will learn in senior secondary how trigonometry is also used to solve
for unknown angles.

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]

a. Aladder of length 5 m leans against a wall as shown on the right.
a) How far is the bottom of the ladder from the wall?
b) How far is the top of the ladder from ground level?
Give your answers to 1 decimal place.

wall

b. Anisosceles triangle has a base of 8 cm. Its equal sides make an 5m

angle of 65 ° with the base. What is its perpendicular height? laddern

ground level | 77°

[QUESTIONS FOR GUIDED PRACTICE]

Give all answers correct to 1 decimal place.
c. Calculate the area of this triangle.

210
45cm
d. Adiagonal of a square is 30 cm long. How long is each side?
(Answers:
c.tan 21° = % = :—5 , x =45 Xtan21° = 45 x 0.3839 = 17.2755 = 17.3 cmto 1 d.p.
area of triangle = %bh = % X 45 x 17.3 = 389.25 = 389.3 cm?to 1 d.p.)
d. Draw a diagram as shown right, diagonals bisect the right angles so each angle in the m| g
triangle is 45 °. we can use either sine 45 °or cosine 45 ° —they are equal to each other. 30¢em
sin45° =2 =2 x=30xsin45° =30 x 0.7071 = 21.213 = 21.2 mto 1 d.p.)
H 30 Al L
X
[QUESTIONS FOR INDEPENDENT PRACTICE]
Give all answers correct to 1 decimal place.
e. The diagram shows the path of a stone as it rolls down a hill 225 m
high. Find how far it rolled down the hill. 225 m X
30°
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f. Aladder of length 7 m leans against a wall so that it makes an angle of 25 ° with the wall.

i How far is the bottom of the ladder from the wall?
ii. How faris the top of the ladder from ground level?

. 0 225 225
(Answers: e. sin30° = - === | x = —

H X sin30°
f. Draw a diagram as shown right.

i sin25° =
= 2.9582
ii. cos 25° =

=6.3441 =63 cmto1d.p.)

3.0cmto1d.p.

x|l TIS

225

=2 ,x=7xsin25° =7 x 0.4226

=2,y =7Xcos25° =7 x0.9063
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Lesson Title: Changing the Subject of a Formula | Theme: Algebra

Lesson Number: M-09-066 Class/Level: JSS 3 ‘ Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation

By the end of the None 1. Write on the board:
lesson, pupils will be able to = C=2nr
balance an equation using 2. Write the vocabulary list on the
addition, subtraction, board: Vocabulary List - formula,

formulas, formulae
3. Write the questions from the Guided
Practice section on the board.
4. Write the questions from the
Independent Practice section on the
board.

multiplication, and division.

Opening (3 minutes)

1. Say: Please raise your hand if you recognise the formula on the board.

2. Select a pupil who raised their hand to describe the formula. (Answer: Circumference of a circle
=2 x pi x radius)

3. Say: A formula is an equation where we use letters to represent quantities. It always has at least
2 variables and gives the relationship between the variables.

4. Say: The plural of formula is formulae. Some people say formulas. For this lesson plan, we will
use formulas.

5. Ask: We use formulas a lot in maths, science and other subjects. Who can tell the class some
other formulas they know? Raise your hand.

6. Guide 2-4 pupils to give examples of other formulas. They should explain what the formulas
represent. (Example answers: A = mr 2, (area of a circle = pi x radius squared);
A =%b h, (area of a triangle = x base x height). Accept other correct formulas.)

7. Say: Today we are going to learn how to change the subject of a formula. We will use addition,
subtraction, multiplication, and division in order to balance the equation.

Introduction to the New Material (10 minutes)

1. Say: C = 2 mr relates the circumference of a circle to its radius. This means that if we know the
radius of a circle, we can find its circumference.

2. Say: Cis called the subject of the formula. It stands by itself on one side of the equal sign. It can
be calculated directly by substituting known values of the radius r.

3. Say: If we know the circumference of a circle and want to find its radius, we change the subject
of the formula from C to r. To do this, we rearrange the letters so that r stands by itself on one
side of the equal sign.

4. Show pupils how to change the subject of the formula for the circumference of a circle from C to
r:

C = 27r

C _ 2mr _  Dividebothsidesby 2T

2m 2T

i - r ¢ Cancel 2 m from right-hand side
21
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10.
11.

12.
13.

14.

15.
16.

17.

18.

r = i ‘ Formula with r as the subject
2m
Say: In maths, the subject of a formula or equation is usually written on the left-hand side of the
equal sign.
Write on the board: F = 1.8C 4+ 32
Ask: Who knows what this formula represents? Raise your hand. (Answer: The relationship
between degrees in Fahrenheit and degrees in Celsius both used to measure temperature.
Accept other reasonable answers.)
Ask: What is the subject of the formula? Raise your hand. (Answer: F)
Who can explain to the class how to make C the subject of the formula?
Guide a pupil to show how to change the subject of the formula from F to C.
Say: We only need to write down the result from the balance method for each step.

F - 1.8C+32
F—32 = 18C o Subtract 32 from both sides
F—32 = C . Divide both sides by 1.8
1.8
C - F—32 . Formula with C as the subject
1.8

Say: Note the main points to remember when changing the subject of a formula.
Write on the board:
e Do the same thing to both sides of the equation
e Use the inverse of the sign or operation
o adding and subtracting
o multiplying and dividing
o square and square root
o powers and related roots (e.g. x3and /x)
Say: Let us look at the formula for the area of a circle, w 2. Suppose we know the area and we
want to find the radius of a circle.
Ask: Who can explain to the class how to make r the subject of the formula? Raise your hand.
Guide a pupil to show how to change the subject of the circle area formula from A to r on the
board. Ask other pupils to observe carefully to see if they agree with the calculation.
The pupil may become stuck after dividing both sides by . Remind them about using the inverse
operation. So square root is inverse of the square.
Correct any errors in the solution on the board. (Answer: see below)

A =  mr?
é - 72 < Divide both sides by
T
i - r " Take the square root of both sides
s
ro= \/E < Formula with r as the subject
T
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Guided Practice (10 minutes)

Ask pupils to work in pairs.
Point to the questions on the board:

Make the letter or letters in brackets the subject of the formula.
a. V=1IR, (I) b. v=u+at, (ut)

c. y=2x+3, (x) d. s=-, (d1)

t
Walk around, if possible, to check the answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers.
Write the correct answers on the board. Ask pupils to check their work.

v
(Answers: a. I = 7 (divide both sides by R); b. u = v — at (subtract a t from both sides),
t= % (subtract u from both sides, then divide both sides by a);
-3
c.x= yT (subtract 3 from both sides, then divide both sides by 2);

d
d. d = st (multiply both sides by t), t = 3 (multiply both sides by t, then divide both sides by s)

Independent Practice (10 minutes)

o v kW

Ask the pupils to work independently to answer the questions.
Point to the questions on the board:

Make the letter or letters in brackets the subject of the formula.

Yy _
a. -=2, v, x) b. s=\/§ , (d,g)
PRT L
c. [=—,(P) d. V=gmrth, (h)
100 3

Walk around, if possible, to check the answers and clear up any misconceptions.
Ask pupils to exchange their exercise books and check each other’s work.

Have pupils from around the classroom volunteer to give their answers.

Write the correct answers on the board. Ask pupils to check their work.

(Answers: a. y = 2x (multiply both sides by x), x = % (multiply both sides by x, then divide both
d
sides by 2; b. d = gs? (square both sides, then multiply both sides by g), g = 2 (square both
1001
sides, multiply both sides by g, then divide both sides by s?); c. P = AT (multiply both sides by

3V
100, then divide by RT; d. h = —z (multiply both sides by 3, divide both sides by =« r?)

Closing (2 minutes)

1.

Say: Please write your name on a piece of paper. You will do the next question on it and hand it
in.

Say: Make r the subject in Question d.

Collect the work from pupils at the end of the lesson. Use it to check how much pupils
understood from today’s lesson.

Start the next lesson with review work from this lesson depending on the issues raised.
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,3V
(Answer: r = — (multiply both sides by 3, divide both sides by & h, take the square root of

both sides)).
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Lesson Title: Combining Like Terms Theme: Algebra

Lesson Number: M-09-067 Class/Level: JSS 3 ‘ Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the lesson None 1. Write on the board:
pupils will be able to identify = 1. a. Make t the subject of the
and combine like terms. \/;
formular = |—
2
1. b. Simplify the following:
i. 3+5 i.a+b
ii. a+a iv.a+b+a
1. c. Which are like? Which are unlike?
2x, X, 0x, -x 17x, 17z
15,-2,%,0.6 a,ab, b
3y2, y?, -y?, 26y? 15y, 19y?, 31y°
2. Write on the board: Vocabulary list —
terms, like terms
3. Write the questions from the Guided
Practice section on the board.
4. Write the questions from the
Independent Practice section on the board.

Opening (3 minutes)

1.

5.

Say: In the last lesson, we were looking at changing the subject of a formula.
3t
Point to Question 1. a. Make t the subject of the formula r = >

Say: Please answer the question on the board. You have 1 minute.

Have a pupil from the back of the classroom volunteer to explain their answer.
2

2r
(Answer: t = = ).

Say: Today we are going to look at identifying and combining like terms.

Introduction to the New Material (10 minutes)

1.
2.

L ooNOU e

Point to Question 2.b.

Say: Please raise your hand if you know how to answer Question 1.b.i.

Select a pupil who has raised their hand (which should be the whole class) to answer. (Answer:
8)

Say: Look at Questions ii. and iii. on the board. Work in pairs to answer them.

Allow 1 minute for pupils to look at the questions and discuss the answers with each other.
Say: Please raise your right hand if you know how to answer Question ii.

Say: Please raise your left hand if you know how to answer Question iii.

Repeat the instructions so pupils understand what to do.

Have pupils volunteer to come to the board to write their answers.

10. Look at the answers on the board. You may have answers as shown below:

ii. a+b
iii. a+a

2a, 2b, a+ b etc.
2a, a+ a etc.
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11. Ask pupils if they agree with the answers on the board. Ask them for their reasons for agreeing
or disagreeing with the answers.

12. Stop the discussion after 2 minutes and put the correct answers on the board.
(Answers: ii.a+ b =a+ b;iii.a+a = 2a)

13. Say: We can simplify Questions i. and iii. because they are ‘like terms’.

14. Say: ‘Terms’ is the word we use to describe the parts of an expression or equation.
For example, 5 is a term, so is a, b and 2a are also terms.
The terms are separated by + or — signs.

15. Say: There are 2 terms in Question i. They are both numbers, 5 and 3, and we can add them
together.

16. Say: The terms in Question iii. are exactly the same letter, a, and we can also add them together.

17. Say: We cannot simplify Question ii. because they are not ‘like terms’. a is different from b and
we cannot add them together.

18. Say: Please simplify Question iv. What answer do you get?

19. Give pupils a few moments to think. Have a pupil volunteer to answer. (Answer: 2a + b)

20. Point to the tablein 1.c.

21. Say: Look at the expressions in the table. Which column gives like terms, right or left?

22. Give pupils a few moments to think. Have a pupil volunteer to answer. (Answer: Left)

23. Say: For like terms, every part of the expression is the same. If one part of the expression is
different, it is not a like term.

24. Say: The numbers can be different, but the rest of the term must be exactly the same.

25. Write on the board: Simplify 5x + 2y — 3x — y.

26. Say: In this expression, we have terms in x and terms in y. Put a box around the terms in x and
circle the termsiny.

27. Say: Collect all the x terms together and all the y terms together. The number and any sign in
front of the term is part of the term.

28. Ask pupils to exchange books for their neighbour to check.

29. Show on the board how to simplify the expression by collecting like terms. Ask pupils to check
the answers.

5x—3x+2y—y

5x@—3x@

2x +y
Guided Practice (10 minutes)

1. Ask pupils to work in pairs.
2. Point to the questions on the board:

Simplify by collecting like terms:
(Hint: Put a box around one group of like terms.
Put a circle around another group of like terms. Any number or sign is part of the term.)

e.a+b+2b+2a f. 4s+11-12s
g 12x+4—-6x—-7 h. p—2q—2p+3q
i. 3x—2y+6x+y jo X2 +y%+2y%+x2

3. Walk around, if possible, to check the answers and clear up any misconceptions.
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4. Have pupils from around the classroom volunteer to give their answers to the questions.
5. Write the correct answers on the board. Ask pupils to check their work.

(Answers: a. IEl@ + 2a|=a+2a+b+ 2b=3a+ 3b;

b. |4s|+ 11— 2s|=ds—2s + 11 =25+11

Continue putting boxes and circles around groups of like terms.

c.12x+4—-6x—7=12x—6x+4—-7=6x—3;
dp—-2q—-2p+3q=p—2p—2q+3q=-p+gq;
e.3x—2y+6x+y=3x+6x—2y+y=9x—y;
f.x2 +y2 +2y2+x? =x%+x%+y?+2y? = 2x? + 3y?).

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:

Simplify by collecting like terms:

a. a+b+c+2b+2a—-3c b. 4r+s—2r+2t+s
c. atb+2b+2c+b—-2a—-c d 4x—3y+2x+2z—y—z
e. x2+y?+2y?—x? f. x%y +xy? + 2yx? — 3y?x

Walk around, if possible, to check the answers and clear up any misconceptions.

Ask pupils to exchange their exercise books and check each other’s work.

Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers on the board. Ask pupils to check their work.
(Answers:a.a+b+c+2b+2a—3c=a+2a+b+2b+c—3c=3a+3b— 3¢
b.4dr+s—2r+2t+s=4r—2r+s+s+2t=2r+2s+ 2t;
ca+b+2b+2c+b—2a—c=a—2a+b+2b+b+2c—c=-a+4b—g;
d.4x—3y+2x+22—y—z2=4x+2x—3y—y+ 22—z = 6x— 4y + z;

e.x? +y% +2y? —x? =x%—x%+y?+2y% =3y%

f. x%y + xy? + 2yx? — 3y?x = x%y + 2yx? + xy? — 3y?x = 3x%y — 2xy?,

since xy? = y?x and x%y = yx?).

o v kW

Closing (2 minutes)

1. Say: Who would like to tell the class one new thing they learned today that they did not know
before? Raise your hand.

2. Select 1-2 pupils who raised their hands. (Example answers: Learned about collecting like terms;
that the number and sign are part of the term; that xy? = y?x)
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Lesson Title: Solving Linear Equations Theme: Algebra

Lesson Number: M-09-068 Class/Level: JSS 3 ‘ Time: 35 minutes

Learning Outcomes Teaching Aids Preparation
By the end of the None 1. Write on the board:

lesson, pupils will be able to
solve linear equations in one

=
1.a. Simplify the following
expression: 3x +7 —x— 11

variable by balancing the Solve for x in the equations:

equation and combining like

terms. 1.b. 3x+7=x+11

l.c. 5(x+1) =20

2. Write on the board: Vocabulary list —

variable.

3. Write the questions from the Guided
Practice section on the board.

4. Write the questions from the
Independent Practice section
on the board.

Opening (3 minutes)

1.

w

Say: Please simplify the expression 1.a. 3x + 7 — x — 11, written on the board. Raise your hand
when you finish.

Allow 1 minute for pupils to answer the question.

Select a pupil who has raised their hand to answer. (Answer: 3x + 7 —x — 11 = 2x — 4)

Say: Today we are going to solve linear equations in one variable by balancing the equation and
combining like terms.

Introduction to the New Material (10 minutes)

o N WU

10.

Ask: Who can explain to the class what a variable is? Raise your hand.

Guide a pupil who has raised their hand to answer. (Example answer: A variable is a letter like x
ory; a letter for a number we do not know.)

Say: A variable is a quantity that changes or ‘varies’. We use letters to represent it such as x or y.
Sometimes, we choose a letter that reminds us of the quantity it represents, such as t for

time, or d for distance. Look at Questions 1.b and 1.c. What is similar between the 2 statements?
Raise your hand.

Select a pupil with a raised hand to answer. (Example answer: Both contain the variable x; both
have the numbers 3, 7 and 11.)

If no one volunteers, say: The variable x is present in both statements.

Say: Look at Questions 1.a and 1.c.

Ask: What is different between the 2 statements? Raise your hand.

Select a pupil who has raised their hand to answer. (Example answers: The statement in
Question 1.a is an expression, while the one in Question 1.c. is an equation; the difference is that
Question 1.c. is an equation because it has an equal sign.)

Say: The statement in Question 1.a. is an expression, while the one in Questions 1.b. and 1.c. is
an equation because they have an equal sign.

Say: We want to solve for x using the balance method. Who can explain to the class how to do
this? Raise your hand.
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11. Guide a pupil to show step-by-step how the balance method works on the board. Ask other
pupils to observe carefully to see if they agree with the calculation. (Answer: See below)

3x+ 7 x+ 11

3x—x+7 = x—x+11 <+ Subtractx from both sides of the equation

x+7 = 11 +—— Collect the terms in x
IN+T7—7 = 11-7 <+—— Subtract 7 from both sides
2x = 4
2x 4 <+—— Divide both sides by 2
2 2
X = 2 +—— Solution for x

Check whenx = 2

LHS = 3x2)+7

= 6+7
= 13
RHS = 2+ 11 RHS means right-hand side
= 13
= LHS LHS means left-hand side

12. Say: It is good practice to check the answer by substituting the solution of x back into the
equation. You will know when you have made a mistake if you do not get RHS = LHS.

13. Say: Let us now look at Question 1.c. where we solve for x in an equation with brackets.

14. Show pupils step-by-step how to solve for x on the board. Explain that we must always clear
brackets first before balancing the equation.

5(x+1) = 20

5x+5 = 20 «—— Remove brackets (multiply by 5)

5x+5—5 = 20—5 «— Subtract 5 from both sides

5x = 15
§ _ E -— Divide both sides by 5
5
x = 3 -« Solution for x
Check whenx = 3
LHS = 53+1) =~ 5x4 - 20 = RHS
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Guided Practice (10 minutes)

1. Ask pupils to work in pairs.
2. Point to the questions on the board:

Solve for x in the following equations. Check the solution to the equation.

g 2x+3=5 h. 12=7-x
i. 4x—3=x+6 jo x+4=2x+7
k. 4—2x=x—-5 . 4x—1=x+5

3. Walk around, if possible, to check the answers and clear up any misconceptions.

4. Have pupils from around the classroom volunteer to give their answers.

5. Write the correct answers on the board. Ask pupils to check their work.
Note: It is very important for pupils to check their answers to problems of this type. It will tell
them immediately if their answers are correct. This will give them the opportunity to self-correct
any errors.
(Answers: a. x = 1 (subtract 3 from both sides, then divide by 2),
Checkwhenx=1,LHS=(2x 1)+ 3 =2+ 3 = RHS;
b. x = —5 (subtract 5 from both sides, multiply both sides by -1 to make x positive),
Check whenx = —5,RHS = 7 — (-5) =7+ 5 =12 = LHS;
c. x = 3 (add 3 to both sides, subtract 6 from both sides, collect the x terms, divide by 3),
Check whenx =3, LHS=(4%x3)—-3=12-3=9,RHS =3+ 6 =9 = LHS;
d. x = —3 (subtract 4 from both sides, subtract 7 from both sides, collect x terms),
Check whenx = —-3,LHS=-34+4=1,RHS=(2X%x(-3)+7=—-6+7 =1 = LHS;
e. X = 3 (subtract 4 from both sides, add 5 to both sides, collect x terms, divide by 3),
Checkwhenx=3,LHS=4—-(2%x3)=4—-6=-2,RHS=3 -5 = -2 = LHS;
f.x = 2 (add 1 to both sides, subtract 5 from both sides, collect x terms, divide by 3)
Checkwhenx=2,LHS=(4%x2)—1=8—-1=7,RHS=2+5 =7 = LHS).

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:

Solve for the variable in the following equations. Check the solution to the equation.

a. 3—5y=8 b. 15=9-2t
c. 6p+15=8—-p d. s+ 23 =3s+45
e. 3(n+5)=18 f. 2m+1)—-8=0

3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers.
5. Write the correct answers on the board. Ask pupils to check their work.
(Answers: a. y = —1 (subtract 3 from both sides, then divide by -5),
Check wheny= —1,LHS =3 — (5 x (-1)) =3—5=3+5 =8 = RHS;
b. t = —3 (subtract 9 from both sides, then divide by -2),
Checkwhent = —3,RHS = 9 — (2 x (-3)) =9—6 = 9+ 6 = 15 = LHS;
c. p = —1 (subtract 15 from both sides, subtract 8 from both sides, collect the x terms, divide by
7), Check whenp = —1,LHS = (6 x (1)) + 15 = -6 + 15 = 9,
RHS=8-(-1)—8+4+1=9 = LHS;
d.s = —11 (subtract 23 from both sides, subtract 45 from both sides, collect x terms, divide by
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-2), Check whenx = —11, LHS = —-11+23 =12,R

HS = (3 x (—11) + 45 = —33 + 45 = 12 = LHS;

e.n = 1 (remove brackets — multiply both n and 5 by 3, subtract 15 from both sides, divide by
3),

Checkwhenn=1,LHS=3Xx(1+5) =3 X6 =18 = RHS;
fm=32(m+1)—-8=0,2m+2-8=0,2m—-6=0,m—3=0,m = 3)
Checkwhenm =3,LHS=2x (3+ 1) =2 x4 =8 = RHS).

Closing (2 minutes)

1.

Ask: Who would like to tell the class one important thing they can do to correct errors when
they solve a linear equation? Raise your hand.

Select a pupil who has raised their hand. (Example answer: Check the solution by putting the
answer in the equation. If LHS=RHS then we know we have solved the equation correctly)
Say: Well done class! We will be looking at solving more linear equations later this year.
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Lesson Title: Substituting Theme: Algebra

Lesson Number: M-09-069 Class/Level: JSS 3 ‘ Time: 35 minutes

Learning Outcomes Teaching Aids Preparation
By the end of the None 1. Write on the board:
: : =
lesson, pupils will be able to 1. Substitutea = 5,b = 3,c = 6 into
find the value of an algebraic

the expressions below. Evaluate and

expression by substituting. simplify your answers:
a. a+b b. a-—b
c. 2a+b- c
c d. b
b
e. -

C
2. Write on the board: Vocabulary List-
substitute, evaluate, simplify
3. Write the questions from the Guided
Practice section on the board.
4. Write the questions from the Independent
Practice section on the board.

Opening (3 minutes)

Note: After each question, wait for pupils to think and raise their hands to answer. Select pupils from
around the classroom.

1. Ask: Who can remind the class what we did last lesson? Raise your hand. (Answer: Solving linear
equations, solve for x.)

2. Ask: What do we do after we solve the equation and find x? Raise your hand. (Answer: Check if
our solution is right; Put the value of x back in our equation. Accept all reasonable answers.)

3. Say: When we put the value of x back in the equation, we say we are substituting for x. We can
substitute values into expressions as well as equations. Today we are going to find the value of
an algebraic expression by substituting.

Introduction to the New Material (10 minutes)

1. Say: Write the vocabulary list on the board in your exercise books. We will be using the words
throughout the lesson.

2. Say: We will substitute the given values in the algebraic expressions on the board and evaluate
the answers.

3. Show how to substitute and calculate the value of the expression in Questions 1.a and 1.b.

& a4b = 543 +—— Substitute foraand b
= g «+—— Evaluate (find the value)
b a-b =5-3 = 2

4. Ask pupils to work in pairs for 1 minute to discuss and share ideas for Questions 1.c.
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5. Say: Use BODMAS to help you remember in what order to carry out the .
] Reminder

operations. Brackets

6. Write the expanded form of BODMAS on the board (see box on the right) off

7. Say: Please raise your hand when you finish. Division

4. Select a pupil who has raised their hand to explain on the board how to Multiplication
evaluate the expression. Addition

5. Ask other pupils to observe carefully to see if they agree with the Subtraction
calculation

6. Correct any errors in the solution on the board.
(Answer:c. 2a+b—c=(2%x5)+3-6=10+3-6=7)
8. Say: We do calculations involving division in the same way.
9. Show how to substitute and calculate the value of the expression in Questions d. and e.

d. < = 9 < Substitute for b and ¢
3
= 9 < Evaluate
. b3 1
' c 6 2

Guided Practice (10 minutes)

1. Ask pupils to continue to work in pairs.
2. Point to the questions on the board:

Substitute p = 4,q = 2,7 = 5 into the expressions below. Evaluate and simplify your

answers:
a. p+q b. p+r
C. 2p+r d p+qg+r
e. 3g—4 f. 2p—4q—r

3. Walk around, if possible, to check the answers and clear up any misconceptions.

4. Have pupils from around the classroom volunteer to give their answers.

5. Write the correct answers on the board. Ask pupils to check their work.
(Answers:a.p+q=4+2=6;b.p+r=4+5=9;c.2p+r=2%x4)+5=8+5=13;
dp+q+r=4+2+5=11;e.3g—4=3%x2)—4=6—-4=2;
f2p—4q—r=(2%x4)—(4%x2)+5=8-8—-5=-5).

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:

Substitute u = 5,v = 10,w = 15 into the expressions below. Evaluate and simplify your

answers:
a. uv b. 3uw+v
C. uvw d. L
u
uw uv+w
e. — f.
3 u
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g. uv h. u?+ v?

3. Walk around, if possible, to check the answers and clear up any misconceptions.

4. Ask pupils to exchange their exercise books and check each other’s work.

5. Have pupils from around the classroom volunteer to give their answers to the questions. Do not
do the answers for Questions b. and f. Use them to check pupils’ understanding of the work.

6. Write the correct answers on the board (except for b. and f.). Ask pupils to check their work.

(Answers: a.uv =5 %X 10 = 50; b. 3uw + v = (3 X 5) + 15 = 15 + 15 = 30;

10 5%x15 75
c.uvw=5><10><15=750;d.£=?=2;e.u—w= > =2 = s,

3 3 3
5X10)+15 50+15 65
f.’“”’:W=(>< 1s _ 50+ == =13;g.u%v = 52 X 10 = 25 x 10 = 250;

5 5
h.u? + v? =52 + 102 = 25 + 100 = 125).

Closing (2 minutes)

1. Say: Please write your name on a piece of paper.

2. Say: Now write your working out and answer for Questions b. and f. on the paper. Hand the
paper in at the end of the lesson.

3. Check the work done by the pupils after the lesson. Use it as a guide for which pupils need
additional assistance during the next lesson when pupils will be practising solving problems with
algebraic expressions.
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Lesson Title: Practice Solving Algebraic Expressions | Theme: Algebra

Lesson Number: M-09-070 Class/Level: JSS 3 ‘ Time: 35 minutes
@ Learning Teaching Aids Preparation
Outcomes None 1. Write on the board:

By the end of the == 1. Collect like terms and simplify:
lesson, pupils will be a. 3x—z+2y—4x—3y+4z
able to solve algebraic b. 5ab—a+ b — 2ab+ 3a—2ab + 2b
expressions using 2. Substitute the given values and
various techniques. evaluate:

p=2,q=4r=3
a. 3p+q+r
b. 3pq+ 2qr

2. Write the questions from the Guided Practice
section on the board.

3. Write the questions from the Independent
Practice section on the board.

Opening (3 minutes)

5.

Say: We have looked at solving different types of algebraic expressions in the last few lessons.
Ask: Who can remind the class of what they are? Raise your hand.

Allow 1 minute for pupils to look back in their exercise books and discuss the types of algebraic
expressions with each other.

Have pupils from around the classroom volunteer to answer. (Answers: Collecting like terms,
substitution, simplifying expressions)

Say: Today we are going to practise solving algebraic expressions using various techniques.

Introduction to the New Material (10 minutes)

Note: This lesson is to practise collecting like terms and substitution into algebraic expressions.

1.

¢ o

LN

Say: We are going to use all the skills and techniques we have learned so far to solve for
algebraic expressions.

Say: You have 4 minutes to work on your own to solve the Questions 1a., 1b. 2a., and 2b. on the
board.

Allow 4 minutes for pupils to work independently.

If pupils finish early, ask them to write algebraic expressions of their own to solve.

Ask the pupils to pair up with a neighbour and discuss how they solved the problems for 1
minute.

Allow another minute for paired discussion.

Ask: Who would like to share their ideas with the class? Raise your hand.

Select different pupils to explain their answers to the 4 questions.

Ask whether the class agrees after each answer. Discuss any differences in the answer.

. Write the correct answers and steps on the board. Ask pupils to check their work. (Answer: a.

3Xx—Z+2y—4x—3y+4z=3x—4x+2y—-3y—z+4z=—-Xx—y+ 3z b.5ab—a+b—
2ab+3a—2ab+2b=—-a+3a+b+2b+ 5ab—2ab —2ab =
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2a+3b+ab; c. 3p+q+r=3Bx%x2)+4+3=6+4+3=13;
d.3pq+2qr= (3X2x4) + (2 x4 X 3) = 24 + 24 = 48).

Guided Practice (10 minutes)

1. Ask pupils to continue to work in pairs.
2. Point to the questions on the board:

Simplify by collecting like terms:
a. rp+pr b. pqr+ 2pr +rpq+ prq — 3rp
c. p2qr + pqr + 2rp — rpq + rp?q

Substituter = —2,s = 5,t = —3 into the expressions below. Evaluate and simplify your
answers:

d. 2r+s+t e. IS

f. rt

3. Walk around, if possible, to check answers and correct any misconceptions.

4. Have pupils from around the classroom volunteer to give their answers.

5. Write the correct answers on the board. Ask pupils to check their work. (Answers: a. rp + pr =
2pr; b. pgr + 2pr + rpq + prq — 3rp =
pqr + rpq + prq + 2pr — 3rp = 3pqr — pr;
c. p?qr + pqr + 2pr — rpq + rp?q = p?qr + rp?q + pqr — rpq + 2pr = 2p2qr + 2pr;
d2r+s+t=(2x(-2))+5+(-3)=—4+5-3=-2; e.rs=(-2)x5=-10
f.rt=(=2) X (-=3) =6).

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.
2. Write the following questions on the board:

Simplify by collecting like terms:
a. a’+ab—2a®+ 3ba b. 3cd+ e+ cde+4dc—e

c. p3qr + pqr + qrp® — 2rpq + rp3q

Substitute u = 8,v = 12, w = —3 into the expressions below. Evaluate and simplify your
answers:
d. 2 e. uv—-
v !
fa-2
v w

Walk around, if possible, to check the answers and clear up any misconceptions.

Ask pupils to exchange their exercise books and check each other’s work.

Have pupils from around the classroom volunteer to give their answers.

Write the correct answers on the board. Ask pupils to check their answers. (Answers: a. a? +
ab — 2a% + 3ba = a? — 2a% + ab + 3ba = —a? + 4ab;

b.3cd+e+cde+4dc—e =3cd+ 4dc+ e — e+ cde = 7cd + cde;

c. p°qr + pqr + qrp® — 2rpq + rp*q = p*qr + qrp® + rp*q + pqr — 2rpq
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—a3ar —nar 4 Y =12 _ 4 _v_ _12 _gp 2 _ 02
= 3p°qr pqr,d.w—_3— 4;e.uv ) 8x12 2 96 — 3 =93;
8 12 2

f—— = =246=62)

12 -2 3 3

Closing (2 minutes)

1. Ask pupils to make an expression using 2 variables for their partners to substitute values they
give to them. They should only use positive and negative integer values less than 10.

2. Have 2-3 pupils volunteer to share their expressions and solutions with the class. (Example
answer: Evaluate the answer when you substitute a=2, b=3 into the expression 2a+b)
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Lesson Title: Multiplying an Algebraic Expression | Theme: Algebra
by an Integer

Lesson Number: M-09-071 Class/Level: JSS 3 | Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
By the end of the None 1. Write on the board:
: ; =
lesson, pupils will be able to 1. Expand:
expand an algebraic expression c. 2(x+3)
by multiplying an expression by d. 4(2x—1)
an integer. e. —2(3 —2x)

Opening (3 minutes)

1. Say: Please look at Question 1a. How do we solve this type of expression? Raise your hand.

2. Select a pupil to answer. (Example answers: By expanding brackets; removing brackets)

3. Ask: Where have you seen this type of expression before? Raise your hand. (Example answer:
Solving linear equations, changing the subject of a formula)

4. Say: Today we are going to expand algebraic expressions by multiplying the expression by an
integer.

Introduction to the New Material (10 minutes)

1. Say: We encounter expanding algebraic expressions all the time in Maths. In the next few
lessons, we are going to review all the methods we use step-by-step. This review will help us
when we come to working with quadratic equations.

2. Show on the board how to solve Question 1a. Multiply each term inside the bracket by 2:

e Say: (2 xXx)=2x
e Say:+(2x3)=+46

~ N
Multiply each term inside the bracket by

2x+3)=2xx)+(2x%3) «—— H
=2x+6

Repeat this so it is clear what happens when we multiply an expression by an integer.

Say: You now have 1 minute to solve Question 1b.

Allow pupils to think and write down ideas for 1 minute.

After 1 minute, ask them to pair up with their neighbour and discuss how to solve the problem

for another minute.

Ask: Who would like to share their ideas with the class? Raise your hand.

8. Select a pupil who has raised their hand to explain their answer step by step on the board. Ask
other pupils to observe carefully to see if they agree with the calculation.

9. Correct any errors in the solution on the board. (Answer: see below)

o v kW

~ Multiply each term inside the bracket by
42x—1) = (4x2%) + (4 x (1)) 4

=8x—4
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10.
11.

12.

13.
14.

15.

Draw pupils’ attention to the fact that a + is always used between the terms.
Say: We always use a + sign between the terms. In our example, the negative sign in front of the
1 is part of the number. So we multiply 4 by (—1). This gives us (—4).
Say: Let us look at a question were we have to multiply by a negative integer.
Show on the board how to solve Question 1c.
As you multiply each term in the solution below, remind pupils about the rules of multiplying
positive and negative integers together:
o Say: ((—2) x 3) = —6 because (negative X positive) is negative
e Say: ((—2) X (—ZX)) = +4x because (negative X negative) is positive

~ Multiply each term inside
—2(3 — ZX) ((—2) X 3) + ((—2) X (—ZX)) - the bracket by )

—6 + 4x

Say: We will now practice multiplying with both positive and negative integers.

Guided Practice (10 minutes)

1.
2.

Ask pupils to continue to work in pairs.
Point to the questions on the board:

Expand the following expressions:

a. 3(x+4) b. 4(x—1)
c. =5(xx+1) d. 3(2x—4)
e. 4(2x+5) f. —3(2-3y)

Say: Use brackets to help you with your calculations as shown in the examples.

Walk around, if possible, to check the answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers.

Write the correct answers on the board. (Answers: a.3(x +4) = 3 X x)+ (3 X 4) =3x+ 12;
b.4x—1)=UXx)+AX(-1) =4x—4;

c. 5x+1)=(-5%xx)+(-5%x1) =—-5x—05;

d.3(2x—4) =3 x2x)+ (3 x(—4)) =6x—12;

e.4(2x+5) = (4 X 2x) + (4 X 5) = 8x + 20;

f.=3(2—=3y) = ((—3) X 2) + ((—3) X (—3y)) = —6 + 9y.

Independent Practice (10 minutes)

Ask the pupils to work independently to answer the questions.
Point to the questions on the board:

Expand the following expressions:

a. 43x—1) b. 4(1 —3x)
c. —5x+1) d. —3(3x—-5)
e. —7(2 —3x) f. —5(—2—4y)

Walk around, if possible, to check the answers and clear up any misconceptions.

Ask pupils to exchange their exercise books and check each other’s work.

Have pupils from around the classroom volunteer to give their answers. Do not do the answers
for Question d. Use it to check pupils” understanding of the work.
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6. Write the correct answers on the board (except for Question d.) Explain Questions e. and f. in
more detail if necessary. Pupils can multiply each part separately before solving the problem.
(Answers:a. 4(3x—1) = (4 x3x) + (4 X (—1)) = 12x — 4;

b. 41 -3x)=@Xx1)+ A x(—3x) =4—12x;
c.5x+1)=(-5%xx)+(-5%x1)=-5x—-75;

d. —3(3x—5) = (=3 x3x) + ((—3) X (=5)) = —=9x + 15;

e. =7(2—-3x)=(=7%x2)+ ((—=7) x (—3x)) = —14 + 21x;

f. =5(—=2—4y) = ((-5) x (=2)) + (=5) X (—4y) = 10 + 20y).

Closing (2 minutes)

1. Say: Please write your name on a piece of paper.

2. Say: Now write your working-out and answer for Questions d. on the paper. Hand the paper in
at the end of the lesson.

3. Check the work done by pupils after the lesson. Use it as a guide for which pupils need additional

assistance during the next lesson when pupils will be practicing solving problems with algebraic
expressions.
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Lesson Title: Multiplying Variables Theme: Algebra

Lesson Number: M-09-072 Class/Level: JSS 3 ‘ Time: 35 minutes
@ Learning Teaching Aids Preparation
Outcomes None 1. Write on the board:

By the end of the == 1. Use the laws of indices to answer the
lesson, pupils will be following:
able to multiply 2 a. XXX b. (x%)3 c. (3x)?
monomials with d. Xy XXy e. XX 4x?
variables, applying the f. 3x?%x 6x*

rules of indices.

2. Write on the board: Examples of
Monomials - x, y, 3, 7, X2, y%, 3xy, 6x%y

2. Write on the board: Vocabulary List- monomial, co-
efficient

3. Write the questions from the Guided Practice
section on the board.

4. Write the questions from the Independent Practice
section on the board.

Opening (3 minutes)

Say: Show how you use the laws of indices to answer Questions 1a. to 1c. on the board.
Allow 1 minute for pupils to answer the questions.

Have pupils volunteer to give their answers. (Answers: 1. a. x X x = x'*1 = x?; b. (x?)3 =
x%%3 = x%; ¢. (3x)? = 32 x x? = 9x?).

Say: Today we are going to multiply 2 monomials with variables. We will apply the rules of
indices to multiply them.

Introduction to the New Material (10 minutes)

1.

Say: A monomial is an expression that consists of only one term. ‘Mono’ means one. Please look
at the examples of monomials on the board. Monomials can be numbers, variables, or a mixture
of both.

Say: Give me an example of a monomial with only numbers on the board. Raise your hand.
(Example answers: 3, 7)

Say: Give me an example of a monomial with only variables. Raise your hand. (Example answers:
X, ¥, X%, y?)

Say: 3xy and 6x%y are examples of monomials which are a mixture of numbers and variables.
The numbers 3 and 6 are the ‘co-efficients’ of the monomials. Monomials cannot have negative
or fractional indices or powers. They have no operations like addition or subtraction in them.
Say: We are going to multiply 2 monomials with variables using the laws of indices.

Use a process which encourages pupils to work together called

‘Think-Pair-Share’. It can be used with any topic to get pupils to share ideas.

Say: We will remind ourselves how to use the laws of indices to multiply.

Say: Look at the expressions in Questions d. and e. Spend 1 minute to ‘think’ about them. Then
use the laws of indices to answer them.
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9. After 1 minute ask pupils to ‘pair’ up with a neighbour to discuss their ideas and answers for
another minute.

10. Ask: Who would like to ‘share’ their ideas with the class? Raise your hand.

11. Have pupils volunteer to share their ideas with the class. They should explain how they
answered the questions.

12. Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: iv.
xy X xy = x 1yl+l = x2y2. v x x 4x2 = 4x1+2 = 4x3)

13. Show on the board how to calculate 3x? X 6x*:

Multiply the co-efficients (3 and 6), use 1°
2 _ 2
f. 3x? X 6x* =3 x 6 xXx*** < law of indices to multiply x?and x*

=18x6 < Simplify

14. Ask: What do you notice about the answers to Questions d. to f.? Raise your hand.

15. Guide a pupil to say what they notice about the answers. (Example answers: The answers are
themselves monomials; the answers are the same type of expression as the questions — just one
term)

Guided Practice (10 minutes)

1. Ask pupils to continue to work in pairs.
2. Point to the questions on the board:

Multiply the monomials below. Simplify your answers.

a. x3xx° b. 3y*xy®
c. 4p% x 7p3 d. 2xx 8y
e. 6x? X 3xy f. %3

3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers.
Write the correct answers on the board. Ask pupils to check their work. (Answers: a. x3 X x
x3*5 = x8; b. 3y* x y6 = 3y*++6 = 3y1;
c. 4p2 x 7p3 =4 X 7 x p?*3 =28p°;d.2x X 8y = 2 X 8 X x X y = 16xy;
e. 6x% X 3xy = 6 X 3 x x2 X xy = 18x3y; f. (x*)3 = x**3 = x1?).

5:

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:

Multiply the monomials below. Simplify your answers.

a. (rsxrs)? b. (xy)?
c. (p3q*)? d. (=5a3)?
e. (—3x3y)3 f. 4(xy)?

3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Ask pupils to exchange their exercise books and check each other’s work.
5. Have pupils from around the classroom volunteer to give their answers.
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6. Write the correct answers on the board. Ask pupils to check the answers.
(Answers: a. (rs X rs)? = (r?s2)? = r2*252x2 = r4s*, b, (xy)3 = x3y3;
c. (pPqH)? = p¥2 x g2 = pSq?; d. (—5a%)2 = (—5)%a3*? = 25a5;
e. (—3x3y)3 = (—3)3x33y3 = —27x%3; f 4(xy)? = 4x?%y?))

Closing (2 minutes)

Ask: What is a monomial? Raise your hand.
Select a pupil who has raised their hand. (Example answer: An expression that consists of only
one term)

3. Ask: What type of expression do we get when we multiply monomials? Raise your hand.

4. Select a pupil who has raised their hand. (Example answer: We get another monomial)
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Lesson Title: Multiplying an Algebraic Theme: Algebra

Expression by a Variable

Lesson Number: M-09-073 Class/Level: JSS 3 ‘ Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the None 1. Write on the board:
lesson, pupils will be == 1. Expand:

able to expand an algebraic g. XXX

expression by multiplying h. x(x+3)

an expression by a variable. i x(x—2)

j- —x(3 —2x)

2. Write the questions from the Guided Practice
section on the board.
3. Write the questions from the Independent
Practice section on the board.

Opening (3 minutes)

1.

Say: You should all be familiar by now how to solve x X x. What is the answer? Raise your hand.
(Answer: X X x = x?).

Say: We will use this fact in today’s lesson when we expand algebraic expressions by multiplying
the expression by a variable.

Introduction to the New Material (10 minutes)

o N WU

10.

11.

Point to Question 1b. on the board.
Say: We want to expand x(x + 3). We use the same method as we did before when we
multiplied by an integer. The only difference is that here, we are multiplying x X x.
Show on the board how to solve Question 1b.
Multiply each term inside the bracket by x:
e Say: (x X x) = x?
e Say: +(x X 3) = +3x. We put the number before the variable when we multiply a
variable and a number.

~ Y
x(x + 3)

Multiply each term inside the bracket
xxx)+(xX3) *——r by X

x% + 3x

Repeat this so it is clear what happens when we multiply an expression by a variable.

Say: You now have 1 minute to solve Question 1c.

Give pupils time to think and write down their ideas for 1 minute.

After 1 minute, ask them to pair up with their neighbour and discuss how to solve the problem
for another minute.

Ask: Who would like to share their ideas with the class? Raise your hand.

Select a pupil who raised their hand to explain their answer step-by-step on the board. Ask other
pupils to observe carefully to see if they agree with the calculation.

Correct any errors in the solution on the board. Ask pupils to check their work
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x(x — 2) (x X X) + (x X (—=2)) " Multiply each term inside the bracket by x

x% — 2x

12. Remind pupils about the rules of multiplying positive and negative variables and integers
together:

e Say: (x X X) = x2. We already know this.
e Say: ((x) X (—2)) = —2x because (negative X positive) is negative. We also put the
number before the variable.

13. Say: Let us look at a question where we have to multiply by a variable with a negative sign.
14. Show on the board how to solve Question 1d.
15. Ask pupils to give you the answer when we multiply each term below by - x.
Ask pupils about the rules of multiplying positive and negative variables and integers together.
Give pupils some time to think after each question. Ask them to raise their hand to answer.
o Ask: Whatis ((—x) x 3)? (Answer: —3x)
e Ask: Who can explain why? (Example answers: Because (negative X positive) is negative;
We put the number before the letter.)
e Ask: What is (—x) X (—2x)? (Answer: = +2x?)
e Ask: Who can explain why? (Example answers: Because (negative X negative) is positive;
We already know that x X x = x%; We put the number before the variable.)

~ v Multiply each term inside
—x(3 —2x) = ((—=x) X 3) + ((—x) x (—2x)) <+ the bracket by —x

—3x + 2x?

16. Say: We will now practice multiplying with both positive and negative integers.

Guided Practice (10 minutes)

1. Ask pupils to continue to work in pairs.
2. Point to the questions on the board:

Expand the following expressions:

g x(x+4) h. x(x—=1)
i. —x(x+1) i x(2x—3)
k. x(3x+5) . —x(2—3x)

3. Say: Please use brackets to help you with your calculations as shown in the examples. You can
also multiply each part separately as rough work before solving the problem.

4. Walk around, if possible, to check the answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers.

6. Write the correct answers on the board. Ask pupils to check their work. Explain Questions e. to f.
in more detail if necessary.

g
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(Answers: a. x(x + 4) = (x X x) + (x X 4) = x% + 4x;
b.x(x—1)=(xxx)+(xX(-1)) =x%—-x;

c. x(x+1)=(—xxx)+ (—xx1)=—x?-x;

d. x(2x — 3) = (x X 2x) + (x X (=3)) = 2x? — 3x);
e.x(3x+5) = (x X 3x) + (x X 5) = 3x? + 5x;

f.—x(2 — 3x) = ((—x) X 2) + ((—x) X (=3x)) = —2x + 3x?).

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:

Expand the following expressions:

g. x(3x—1) h. x(1—3x)

i. —x(x+1) i —x(3x-5)

k. —x(2 — 3x) . —x(—2 —4x)

m. 2x(x—3) —4(x—2) n. 3x(x+2)—x(6 —x)

Walk around, if possible, to check the answers and clear up any misconceptions.

Ask pupils to exchange their exercise books and check each other’s work.

Have pupils from around the classroom volunteer to give their answers.

Write the correct answers on the board. Ask pupils to check their work. Explain Questions e. to h.
in more detail if necessary.

(Answers:a. x(3x — 1) = (x x 3x) + (x X (=1)) = 3x* — x;

b. x(1 —3x) = (x X 1) + (x X (—3x)) = x — 3x%;

c.-x(x+1)=(—xxx)+ (—xx 1) = —x? —x;

d. -x(3x — 5) = (—x X 3x) + ((—x) X (=5)) = —3x% + 5x;

e. -x(2 —3x) = (—xx 2) + ((—x) X (—3x)) = —2x + 3x%;

f. —x(—2—4x) = ((—x) X (=2)) + (—x) X (—4x) = 2x + 4x?).

g 2x(x—3)—4(x—2)=(2xxx) + (2x X (=3) — (4 xx)+ (4 x (=2))
=2x?>—6x—(4x—8) =2x?> —6x—4x+8=2x> —6x—4x+ 8 =2x2 - 10x + §;
h.3x(x+2) —x(6 —x) = (3xxXx) + (3xXx2) —((xXxX6)+ (xx (—x))

= 3x? + 6x — (6x — x?) = 3x? + 6x — 6x + x? = 4x?).

oukw

Closing (2 minutes)

1. Say: Please remember, it can become very confusing when multiplying positive and negative
integers and variables. We can do the question in parts. We can do each part of the
multiplication as rough work and then put the answer into our expression.

2. Write on the board: 2 — x(6 — x)

3. Ask: How can we answer this question? Raise your hand.

4. Guide a pupil to say we can do the question in parts. (Answer: We can calculate x(6 — X)
separately to get 6x — x?)

5. Show how this works on the board.

2 —x(6—x) = 2~ (6x—x%)

- 2—6x+x?
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6. Say: Good work class! In the next lesson, we will put all this together when we solve story
problems.
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Lesson Title: Algebraic Expressions Story Problems

Theme: Algebra

Lesson Number: M-09-074

Class/Level: JSS3 | Time: 35 minutes

Learning Outcomes Teaching Aids
By the end of the None

lesson, pupils will be
able to write and simplify
algebraic expressions for
situations in story problems.

Preparation
1. Write on the board:
== 1. Simplify:
a.2(x+1)+x(B3+x)
b. (2p%¢*)*
2. Write an expression for:
a. The perimeter of a triangle
with sidesx, x —3andx + 3
b. The area of a square with side
length 2x
c. The combined ages of 4
members of a family aged x,
x%, x> —=5and x+7
2. Write the questions from the Guided
Practice section on the board.
3. Write the questions from the Independent
Practice section on the board.

Opening (3 minutes)

1.

you finish. You have 2 minutes.

Say: Please simplify the expressions (Questions 1a. and 1b.) on the board. Raise your hand when

Select a pupil who has raised their hand to give the answers to the problems. (Answers:

a. 2(x+ 1) +x(B+x) =2x+2+3x+x%? =x%+2x+ 6x+ 2 =x%+5x+ 2.

b. (2p2q3)4 — 24p2><4q3><4 — 16p8q12)

problems.

Introduction to the New Material (10 minutes)

1.

x — 3 and x + 3.

sides.)

Say: Today we are going to write and simplify algebraic expressions for situations in story

Say: Question 2a. is asking us to find an expression for the perimeter of a triangle with sides x,
Ask: How do we find the perimeter of a triangle? Raise your hand. (Example answer: Add the 3

Show how to find the expression for the perimeter on the board.

Note: Omit the equal sign so pupils do not confuse the expression for an equation.

x4+ (x—3)+ (x+3) <« Addthe sides of the triangle

Xx+x+x—3+3 +——— Collect like terms

Perimeter of triangle with sides x,

3x < x—3and x + 3.

Say: Question 2b. is asking us to find an expression for area of a square. Take a few moments to
think about the formula for the area of a square. Raise your hand if you know the answer when
the sides are 2x.
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5. Select a pupil with a raised hand to explain their answer step by step on the board. Ask other
pupils to observe carefully to see if they agree with the calculation.
6. Correct any errors in the solution on the board. An example is shown below.

2X X 2X 4 Multiply the sides of the square

2x2xx*l  «——— Use 1% law of indices
4x2 " Area of a square of side length 2x

7. Say: Work in pairs to answer Question 1c. You have 2 minutes.

8. Ask: Who would like to show us how to solve Question 1c. on the board? Raise your hand.

9. Select a pupil who raised their hand to explain their answer step-by-step on the board. Ask other
pupils to observe carefully to see if they agree with the calculation.

10. Correct any errors in the solution on the board. Ask pupils to check their work.
An example is shown below:

X+x2+x2—5+x+7 «—— Addthe ages
X+x+x2+x2-5+7 «—— Collect like terms
2%2 + 2x + 2 " Combined ages

Guided Practice (10 minutes)

1. Ask pupils to work in pairs.
2. Point to the questions on the board:
Write an expression for:
a. the area of a rectangle with sides 2x and x — 3
the width of a rectangle with area 8x? and length 4x
c. thearea of a circle whose radius is 2xy

3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
5. Write the correct answers on the board. Ask pupils to check their work. (Answers: a. (Area of a
rectangle = length X width), 2x X (x — 3) = 2x*1 — 6x = 2x? — 6x;
Area 8x?
length’ ; -
c. (Areaof circle = mr?), m x (2xy)? = m X 2xy X 2xy = 2 X 2 X m X x}*1 x y1*1 = 4qx?y?)

b. (Area of a rectangle = length X width), so width =

X;

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:
Write an expression for:
a. The volume of a cuboid with length = x, width = 2x and height= x + 5
b. The area of a rectangle with sides x and x + 2
c. The area of a rectangle with sides x + 1 and x + 2. Use your answer to part b.

3. Walk around, if possible, to check answers and clear misconceptions.
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4. Have pupils from around the classroom volunteer to give their answers to the questions.

5. Write the correct answers on the board. Ask pupils to check their work. (Answers: a. (Volume of
cuboid = length X width X height), x X 2x X (x + 5) = 2 x x1*1*1 + 2 x 5 x x1*1 = 2x3 +
10x2; b. (Area of a rectangle = length X width), x X (x + 2) = x!*1 + 2x = x? + 2x;

c. Expression for area of the rectangleis (x + 1) X (x +2) = x X (x+2)+1Xx (x+2) =
x? + 2x + (x + 2), using the answer from part b. This gives the expression x? + 3x + 2 for the
area of the rectangle.

Closing (2 minutes)

1. Say: We can write the algebraic expressions for many situations in story problems. Please write
an expression for the volume of a cube with sides 3x. Raise your hand when you finish.
2. Select a pupil who has raised their hand. (Answer: Volume of cube = (length)?, (3x)3 = 33 x

x3 = 27x3)
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Lesson Title: Introduction to Quadratic Equations Theme: Algebra

Lesson Number: M-09-075 Class/Level: JSS 3 | Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the None 1. Write on the board:
lesson, pupils will be == 1. Simplify:
able to identify a quadratic a.x(2x+5) +2(x+ 3)
equation as one of the form 2. Quadratic or Not Quadratic?
ax? +bx+c=0. a. 3x2+11x+6=0
b. x2—4x=0
c. 7x+4=0

d. x> =4x+2
2. Write on the board: Vocabulary List-
guadratic, variable, co-efficient, constant
3. Write the questions from the Guided
Practice section on the board.
4. Write the questions from the Independent
Practice section on the board.

Opening (3 minutes)

1. Say: Please simplify Question 1a. on the board.

2. Allow 2 minutes for pupils to answer the question.

3. Have a pupil from the front of the classroom volunteer to explain their answer on the board. Ask
other pupils to observe carefully to see if they agree with the calculation.

4. Correct any errors in the solution on the board. Ask pupils to check their work. (Answer:
x(2x+5) + 2(x +3) = 2x2 + 5x + 2x + 6 = 2x% + 7x + 6)

5. Say: Today we are going to identify a quadratic equation as one of the form ax? + bx + ¢ = 0.

Introduction to the New Material (10 minutes)

1. Point to the result of Question 1a on the board.
2. Ask: How can we make this expression into an equation? Raise your hand.
3. Give pupils a few moments to think. Select a pupil from the back of the classroom to answer.
(Answer: By adding an equal sign; by making it equal to 0. Accept all reasonable answers.)
4. Say: We can make this expression into an equation by making it equal to 0. When we make this
expression into an equation we get a special type of equation called a ‘quadratic equation’.
5. Point to the features of a quadratic equation as you say the following statements.
6. Say: The quadratic equation is identified by these main features:
e Avariable, usually x
e The ‘highest’ power of x in the equation is 2. This
x? term is what makes it a quadratic equation.

Without this term it will not be a quadratic
equation. 2x+7x+6=0

this makes the
equation quadratic
constant

e [t usually has 3 terms, though that is not always the

case, it can also have 2 or just 1. co-efficients
e The numbers 2 and 7 are examples of co-efficients

of each term. They are used to multiply the variables.
e The 6is the constant term. It does not change when x changes.
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7. Say: The equation on the board is an example of a quadratic equation. The general or standard
form of all quadratic equations look like this.
8. Write:

ax®?+bx+c=0

9. Say: You will always know the values of a, b and c. ‘@’ cannot be zero as there will be no x? term
if it is zero.

10. Say: Look at the examples of the equations on the board, Questions 2a to 2d.

11. Say: Work in pairs. Please discuss your ideas and decide between you which of them are
quadratic and which are not quadratic. If they are quadratic, write down the values of a, b and ¢
for each one. Raise your hand when you finish.

12. Have pupils from around the classroom volunteer to give their answers.

13. Write the correct answers on the board. Ask pupils to check their work. (Answers: a. 3x? —
11x + 6 = 0, quadratic,a=3,b=-11,c=6; b. x?> — 4x = 0, quadratic,a=1,b=—-4,c=0; c.
7x + 4 = 0; not quadratic, no x? term (it is a linear equation); d. x? = 4x + 2, quadratic, change
to general form — subtract (4x + 2) from both sides of the equation, x?—4x—2=0,a=1,b=
—4,c=-2)

Guided Practice (10 minutes)

1. Ask pupils to continue to work in pairs.
2. Point to the questions on the board:

State which of these equations are quadratic and which are not quadratic.
If it is quadratic, write down the values of a, b and c.

m.4x?> +3x+5=0 n. y>?—y+6=0
0. 5x—3=0 p. x>+11x=0
q.z3+2z2+6=0 r. w2=7

3. Walk around, if possible, to check the answers and clear up any misconceptions.

4. Have pupils from around the classroom volunteer to give their answers.

5. Write the correct answers on the board. Ask pupils to check their work. (Answers: a. 4x2 +
3x 4+ 5 = 0), quadratic,a=4,b=3,c=5; b. y2 —y + 6 = 0, quadratic,
a=1,b=-1, c=6; c. not quadratic, no x? term (linear equation); d. x? + 11x = 0, quadratic,
a=1,b=11,c=0;e.z3 +2z% + 6 = 0, not quadratic (cubic equation — highest power of z is 3); f.
w? = 7, quadratic, change to general form — subtract 7 from both sides, w? —7 = 0,a=1,
b=0,c=-7).

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:

State which of these equations are quadratic and which are not quadratic.
If it is quadratic, write down the values of a, b and c.

a.5x°4+6x—1=0 b. X2 =x+4
c. X2 4+x3-2=0 d 3x—4=x+1
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3.
4.
5.

e. 2(w?—2w) =5 f. pp—1)=3
Walk around, if possible, to check the answers and clear up any misconceptions.
Have pupils from around the classroom volunteer to give their answers.
Write the correct answers on the board. Ask pupils to check their work. (Answers: a. 5x? + 6x —
1 =0, quadratic,a=5, b =6, c=-1; b. x? = x + 4, quadratic, change to genera term — subtract
(x + 4) from both sides, x> —x—4 =0,a=1,b=-1,c=—4;
c. x? +x3 — 2 = 0, not quadratic (cubic); d. 3x — 4 = x + 1, not quadratic, no x? term, (linear
equation), e. 2(w? — 2w) = 5, quadratic, change to general form — expand brackets, subtract 5
from both sides, 2w? —4w —5=10,a=2,b=-4,c=-5;f. p(p — 1) = 3, quadratic, change to
general form — expand brackets, subtract 3 from both sides; p2 —p—3=0,a=1,b=-1,c=-3)

Closing (2 minutes)

vk wNRE

Ask: What is the highest power of the variable in a quadratic equation? Raise your hand.

Select a pupil who has raised their hand. (Example answers: 2, x2, y2, w?)

Ask: What is the general form of a quadratic equation? Raise your hand.

Select a pupil who has raised their hand. (Answer: ax? + bx + ¢ = 0)

Ask: What can we do to change a quadratic equation that is not in the general form? Raise your
hand.

Say: Select a pupil who has raised their hand. (Example answers: Expand brackets, perform
inverse operations to both sides of the equation)

106



Lesson Title: Multiplying 2 Binomials Theme: Algebra

Lesson Number: M-09-076 Class/Level: JSS 3 | Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the None é 1. Write on the board:
lesson, pupils will be _

able to: Examples of Binomials

1. Identify the FOIL (First 3x+4, 2x+5, y—-2, 5xy—x?

Outside Inside Last) method as 2. Write on the board:

a rule for multiplying Vocabulary List: binomial

(expanding) 2 binomials. 3. Write the questions from the Guided

2. Multiply 2 binomials. Practice section on the board.
4. Write the questions from the
Independent Practice section on the
board.

Opening (3 minutes)

1.

Say: We looked at monomials a little while ago. Please write down one fact and give one
example of a monomial.

Allow 1 minute for pupils to answer the question.

Have pupils volunteer to give their answers including examples of monomial. (Example answers:
An expression with one term; monomials are numbers, variables, or a mixture of both, they have
no operations like addition or subtraction in them; examples of monomials are 4, x, 3x3, a%b,
etc.)

Say: Today we are going to identify the FOIL (First Outside Inside Last) method as a rule for
multiplying (expanding) 2 binomials. We will also multiply 2 binomials using FOIL.

Introduction to the New Material (10 minutes)

1.

%

10.
11.
12.

Say: Please look at the examples of binomials on the board. What do you notice about them?
Are there any similarities or difference with monomials? Share your ideas with your neighbour.
Allow 1 minute for pupils to discuss and share ideas.

Have 2-3 pupils volunteer to share their ideas with the class. (Example answers: Similarities —
they are numbers, variables or a mixture of both; differences — binomials have 2 terms; they
have operations like addition and subtraction in them)

Say: A binomial is an expression containing 2 terms. This is similar to binary numbers which are
numbers which contain only 2 numerals, 0 and 1. The terms are either added to, or subtracted
from each other. The terms can be numbers, variables or a mixture of both.

Say: Let us quickly remind ourselves how to multiply 2 monomials. Calculate 3x X 2x.

Allow a few moments for pupils to calculate the answer. They should by now be able to do these
types of calculations in their heads.

Have a pupil volunteer to give the answer. (Answer: 3x X 2x = 6x2) FOIL

Say: Just as with monomials, we can multiply 2 binomials together.

Write on the board: (3x + 4) X (2x + 5) First
Outer

Ask: How many terms are there altogether in the 2 binomials? Raise your hand.
Select a pupil to give the answer. (Answer: 4)

Say: We have to make sure we multiply every term in each bracket by every one
of the other terms. We use a method called FOIL to help us do this.

I nner
L ast
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13.
14.

15.

16.

17.

18.

Werite FOIL on the board as shown on the right.

Say: FOIL gives the order in which we are to multipy the terms together. F is for First, O for
Outer, | for Inner and L for Last.

Say: The 2 binomial expressions have 4 terms. There are also 4 multiplications to do when we
multiply them together, one for each of the letters in FOIL.

Show on the board how to use FOIL to multiply 2 binomials. Wait for pupils to provide the
answer for each calculation before you write it on the board.

Step-by-step procedure for FOIL:

Bx+4)x2x+5) = Bx+4)(2x+5)
N

6x°
e Say: Multiply the First two terms 3x X 2x (3%4_)1@}\5) = o
6x2 + 15x
e Say: Multiply the Quter terms 3x X 5 Bx+4)2x+5) =
N F 0] I
) 6x% + 15x + 8x
e Say: Multiply the Inner terms 4 X 2x Bx+4)(2x+5) =
— F o 1 L
, 6x2 + 15x + 8x + 20
e Say: Multiply the Last terms 4 X 5 Bx+4)2x+5) =
e Say: Collect the x terms (Bx+4)(2x+5) = 6x* +23x + 20

Say: We must always remember to collect any like terms once we have f|n|shed multiplying.

Guided Practice (10 minutes)

1.
2.

oukw

Ask pupils to work in pairs and follow the procedure on the board to multiply 2 binomials.
Point to the questions on the board:

Multiply these binomials:

a. (x+2)x+3) b. (x+5(x—-2)
c. x+5)(2-x) d x—5)(x-3)
e. (5—-x(2—-x) f. xX2+4)(x*+3)

Say: Take note that in Question f, we have x? instead of x.

Walk around, if possible, to check the answers and clear up any misconceptions.

Ask: Who would like to explain to the class how to multiply the binomials? Raise your hand.
Select pupils who raised their hand to explain their answer step-by-step on the board for each
question.

Discuss any problems that pupils may have had in applying FOIL to multiply the 2 binomials.
Correct any errors in the solution on the board. Ask pupils to check their work.

(Answers:a. (x +2)(x+3) =x? +3x+2x+ 6 = x?> + 5x + 6;

b.(x+5)(x—2) = x? — 2x + 5x — 10 = x? + 3x — 10;

c. x+5)(2-x)=2x—x%2+4+10—-5x = —x? — 3x + 10;

d.(x—5)(x—3) =x?>—-3x—5x+ 15 =x% —8x + 15;

e. (5-x)(2—-%x)=10-5x—2x+x%=x%—-7x+ 10;

f. (x> +4)(x*+3) =x*+3x2 +4x% + 12 = x* + 7x? + 12).

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:
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Multiply these binomials:

a. x+4)x+5) b. x—5)(3—-x)
c. 2x—1Dx+2) d (Bx—-1)(2x+2)
e. 2x2+4)(x—-13) f. (3x*-5)(x%*-2)

Walk around, if possible, to check the answers and clear up any misconceptions.
Ask pupils to exchange their exercise books and check each other’s work.

. Have pupils from around the classroom volunteer to give their answers. Do not do the answer for

Question d. Use it to check pupils’ understanding of the work.

Write the correct answers on the board (except for Question d.). Ask pupils to check the answers.
(Answers: a. (x + 4)(x + 5) = x2 + 5x + 4x + 20 = x? + 9x + 20;

b.(x—5)(3—x) =3x—x?—-15+5x = —x%2 + 8x — 15;
c.(2x—1D(x+2)=2x?+4x—x—2=2x*+3x—2;

d. 3x—1)(2x + 2) = 6x® + 6x — 2x — 2 = 6X% + 4x — 2;

e. (2x%2+4)(x—3) =2x3 — 6x% +4x— 12;

f. (3x% = 5)(x? — 2) = 3x* — 6x% — 5x% + 10 = 3x* — 11x? + 10).

Closing (2 minutes)

Say: Please write your name on a piece of paper.

Say: Write your working out and answer for Question d. on the paper. Hand the paper in at the
end of the lesson.

Check the work done by the pupils after the lesson. Use it as a guide for which pupils need
additional assistance during the next lesson when pupils will be multiplying (expanding) 2
binomials to form a quadratic equation.

[STEP-BY-STEP PROCEDURE FOR FOIL]

(Bx+4)x(2x+5) = Bx+4)(2x+5)

ﬁ F
Say: Multiply the First two terms 3x X 2x Bx+42x+5) = 6x2
Say: Multiply the Outer terms 3x X 5 Bx+4)2x+5) = 6x2+ 15x
—~ Foo
Say: Multiply the Inner terms 4 X 2x (Bx +4)2x+5) = 6x%+ 15x +8x
Say: Multiply the Last terms 4 X 5 Bx+42x+5) = 6x2+15x +8x + 20
Say: Collect the x terms (3x+4)(2x+5) = 6x2+23x +20
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Lesson Title: Practice with Multiplying 2 Binomials Theme: Algebra

Lesson Number: M-09-077 Class/Level: JSS 3 | Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the None 1. Write on the board:
lesson, pupils will be able to == 1. Multiply:
multiply (expand) 2 binomials a.2x+5)(x+3)
to form a quadratic equation. 2. Expand and simplify:

a.(6x—5)(33x—7)

b. (x + 1)?
2. Write on the board:
Vocabulary List: expand
3. Write the questions from the Guided
Practice section on the board.
4. Write the questions from the
Independent Practice section on the board.

Opening (3 minutes)

6.

Say: Please write down the answers to Questions 1a. on the board.

Allow 1 minute for pupils to answer the question.

Have a pupil volunteer to give their answer.

(Answers: (2x + 5)(x + 3) = 2x? + 6x + 5x + 15 = 2x? + 11x + 15).

Ask: What method did you use to multiply the binomials? Raise your hand. (Example answer:
FOIL. Accept all reasonable answers.)

Ask: What type of equation do we have as our answer? Raise your hand. (Answer: Quadratic
equation)

Say: Today we are going to multiply (expand) 2 binomials to form a quadratic equation.

Introduction to the New Material (10 minutes)

1.

Say: Last lesson, we looked at multiplying 2 binomial expressions. Most of the solutions we got
were in the form of a quadratic equation.

Say: When we multiply 2 expressions as we have just done, we call that ‘expanding’. When we
say to "expand" an expression or equation, we mean to multiply out the brackets.

Say: Let us look at a few more examples of expanding 2 binomials to form a quadratic equation.
Ask: Who would like to come to the board to explain how to expand Question 2a.?

Select a pupil who raised their hand to explain their answer step-by-step on the board. Ask other
pupils to observe carefully to see if they agree with the calculation.

Encourage the pupil to use the FOIL method. Guide them if they are unclear. However, there are
other methods which are valid and should be accepted.

Correct any errors in the solution on the board. The solution using FOIL is shown below.

(6x—5)(3x — 7) - 18x2% — 42x — 15x + 35

18x% — 57x + 35

Say: Please take a look at Question 2b. Work with your neighbour to discuss and share ideas.
Raise your hand when you finish.
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9. Allow pupils 1 minute to discuss. Have a pupil volunteer to come to the board and show their
solution. Ask other pupils to observe carefully to see if they agree with the calculation.
10. Correct any errors in the solution on the board. Ask pupils to check their work.

(X+1)2 - x+DE+1
_ X2 +x+x+1

- xX*+2x+1

11. Say: Just as x? means x X x so (x + 1)? means (x + 1) X (x + 1). The same applies to higher

powers of any expression.

Guided Practice (10 minutes)

1. Ask pupils to continue to work in pairs.
2. Point to the questions on the board:

Expand and simplify:
a. (4x+2)(x+3) b. (x+2)?
c. X+2)x+4H)+E+DE+2) d +3)E+7)+Ex—-1)x+5)

3. Say: Use BODMAS to help you with any of the calculations. You can add additional brackets if
you wish.

4. Walk around, if possible, to check the answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers.

6. Write the correct answers on the board. Ask pupils to check their work. (Answers: a. (4x +
2)(x+3) =4x% + 12x + 2x + 6 = 4x% + 14x + 6;
b.(x+2)?=(x+2)xX+2)=x?>+2x+2x+4=x*+4x+4;
c(x+2)E+4)+x+1DE+2)=x?2+4x+2x+8)+ (X2 +2x+x+2)
=x2+6x+8)+ (x*+3x+2)=x?>+x?>+6x+3x+8+2=2x%+9x+ 10;

d x+3)x+7)+Ex—1DE+5) =x?+7x+3x+21) + (x2+5x—x—75)
=x?>+10x+21D)+ x> +4x—5) =x®+x2+10x + 4x + 21 — 5 = 2x% + 14x + 16).

4

Independent Practice (10 minutes)

[EEN

. Ask the pupils to work independently to answer the questions.
Point to the questions on the board:

N

Expand and simplify:
a. (x+2)(x—2) b. (4x+5)?
c. 3x+2)6x+9)+“@x—2)(3x—5) d. (@x+6)(5x+1)—-(2x+3)(3x+ 1)

Walk around, if possible, to check the answers and clear up any misconceptions.

Ask pupils to exchange exercise books and check each other’s work.

Have pupils from around the classroom volunteer to give their answers.

Write the correct answers on the board. Ask pupils to check their work. (Answers: a.
x+2)(x—2)=x?—-2x+2x—4=x%2—4;

b. (4x +5)? = (4x + 5)(4x + 5) = 16x? + 20x + 20x + 25 = 16x? + 40x + 25;

c. Bx+2)(5x+9) + (4x — 2)(3x — 5) = (15x2% + 27x + 10x + 18) + (12x? — 20x — 6X +
10) = (15x2% + 37x + 18) + (12x% — 26x + 10) = 15x? + 12x% + 37x — 26x + 18 + 10

= 27x% + 11x + 28;

o v kw
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d. (4x+6)(5x+ 1) — (2x+3)(3x + 1) = (20x? + 4x + 30x + 6) — (6x% + 2x + 9x + 3)
= (20x% + 34x + 6) — (6x? + 11x + 3) = 20x? — 6x? + 34x — 11x+ 6 —9 =
= 14x? 4+ 23x — 3).

Closing (2 minutes)
1. Say: Write down in your pairs 2 different things you learned today.
2. Allow pupils 1 minute to discuss and share their ideas.

3. Have one pupil from the front, and one from the back of the classroom volunteer to answer.
(Example answers: How to square a binomial; how to expand and simplify several binomials)
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Lesson Title: Review of Factorisation: Integers | Theme: Algebra

Lesson Number: M-09-079 Class/Level: JSS 3 | Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the None 1. Write on the board:
lesson, pupils will be =

able to: 1. Find the highest common factor (HCF) of:

1. Identify that factorisation a. 2and8 b. 10and 25

involves using division to c. Expand2(x+3)

break an expression into 2. Factorise:

parts. a. 6x+9 b. 8y +12

2. Identify and factor integers 2. Write on the board:

that are common factors in Vocabulary List: factorisation

an algebraic expression. 3. Write the questions from the Guided Practice
section on the board.
4. Write the questions from the Independent
Practice section on the board.

Opening (3 minutes)

Say: Please write down the answers to Questions 1a. and 1b. on the board.

Allow 1 minute for pupils to answer the question.

Have pupils volunteer to give their answers. (Answers: 1a. Factors of 2 are: { 1, 2 }, factors of 8
are

{1,2,4,8}, HCFof 2 and 8is 2; 1b. Factorsof 10:{1, 2, 5, 10}, factors of 25: {1, 5, 25 }, HCF of
10and 25is5.)

Say: Today we are going to identify that factorisation involves using division to break an
expression into parts. We will identify and factor integers that are common factors in an
algebraic expression.

Introduction to the New Material (10 minutes)

1.

8.
9.

Say: Who can remind the class how to expand brackets in the expression 2(x + 3) shown in
Question 1c.? Raise your hand.

Select a pupil who raised their hand to give the answer. (Answer: 2(x +3) =2Xx+2X 3 =
2x+ 6)

Say: The process we are going to do today is the opposite of expanding a bracket. We multiply to
expand a bracket. Today, we will take an expression like 2x + 6 and use division to find all its
factors.

Say: This is called factorisation and it breaks an expression into its smallest parts.

Ask: What is the HCF in 2(x + 3)? Raise your hand. (Answer: 2)

Say: The HCF, 2, breaks up the expression into 2 parts: 2 and (x + 3). We cannot break it any
smaller.

Say: The HCF is written outside the brackets and the other part is written inside the

brackets: 2(x + 3). We will find HCFs for other similar expressions. You will sometimes have to
do rough work to find the HCF before factorising the expression.

Say: Let us factorise 6x + 9. We will do it in stages so you remember the step-by-step method.
Show on the board how to factorise the expression 6x + 9.

10. Ask: What is the HCF of 6 and 9? Raise your hand.
11. Allow pupils time to find the HCF, then have a pupil volunteer to answer. (Answer: 3)
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Write the empty bracket to remind pupils

6x+9 = 3( ) * to find the common factor first
3(2x + 3) < Divide each term in 6x + 9 by 3
Check
32x+3) = 3%x2x)+(3%x3) « Multiply each term in the brackets by 3
Check takes us back to the original
= 6x+9 * expression

12. Say: Let us factorise 8y + 12. Who would like to come to the board and explain to the class how
to do Question 2b.?

13. Select a pupil who has raised their hand to explain Question 2b. on the board. Tell the pupil they
must check their answer by expanding the brackets.

14. Ask other pupils to observe carefully to see if they agree with the calculation.

15. Correct any errors in the solution on the board.

8y — 12 = 4 ) <« HCF =4, Write outside the brackets
42y — 3) <« Divideeachtermin 8y — 12 by 4
Check
42y —3) = (4x2y)—(4x%x3) «+—Multiply each term in the brackets by 4
= 8y—12 «4+—Check takes us back to the original
expression

16. Say: If our check does not take us back to the original expression, we know we have made a
mistake and need to look at our work again.

Guided Practice (10 minutes)

1. Ask pupils to work in pairs.
2. Point to the questions on the board:

Factorise the expressions below. Please check all answers.

a. 10x+5 b. 7t+ 21
c. 5—15p d. 4x+4
e. 12u—-3 f. 8s+ 2t

3. Walk around, if possible, to check the answers and clear up any misconceptions.

4. Have pupils from around the classroom volunteer to give their answers.
Write the correct answers on the board. Ask pupils to check their work. (Answers: a. 10x + 5 =
5(2x+ 1), Check:5(2x+ 1) =(5%x2x)+ (5%x 1) =10x + 5;

b. 7t + 21 = 7(t + 3), Check: 7(t +3) = (7 X t) + (7 X 3) = 7t + 21;
c.5—15p =5(1 — 3p), Check: 5(1 —3p) = (5x 1) + (5 x (—3p)) =5 — 15p;
di4x+4=4(x+1), Check:4(x+ 1) =Uxx)+ (4 x1)=4x+4;
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e.12u—3 = 3(4u—1), Check: 3(4u—1) = (3 x 4u) + (3 X (1)) = 12u— 3;
f.8s+ 2t =2(4s + 1), Check: 2(4s +t) = (2 X 4s) + (2 x t) = 8s + 2t).

Independent Practice (10 minutes)

N

oukw

. Ask the pupils to work independently to answer the questions.
Point to the questions on the board:
Factorise the expressions below. Please check all answers.
a. 12x+6 b. 5p—10q
c. 3ab + 3de d. 4x%+2
e. 15ut—3 f. 3a?—-6b+3

Walk around, if possible, to check the answers and clear up any misconceptions.

Ask pupils to exchange their exercise books and check each other’s work.

Have pupils from around the classroom volunteer to give their answers.

Write the correct answers on the board. Ask pupils to check the answers. (Answers: a. 12x + 6 =
6(2x+ 1), Check:6(2x+1)=(6x2x)+(6x1)=12x+ 6;

b.5p —10q = 5(p — 2q), Check: 5(p—2q) = (5% p) + (5 X (—Zq)) = 5p — 10q;
c. 3ab + 3de = 3(ab + de), Check: 3(ab + de) = (3 X ab) + (3 x de) = 3ab + 3de;

d. 4x% +2 =2(2x% + 1), Check: 2(2x2+1) = (2 x 2x®) + (2 x 1) = 4x> + 2;
e.15ut — 3 = 3(5ut — 1), Check: 3(5ut — 1) = (3 x 5ut) + (3 x (—1)) = 15ut—3;

f.3a® —6b +3 = 3(a®? —2b + 1), Check: 3(a2 — 2b + 1)
= (3 xa?)+ (3x(—2b)+ (3 x1) =3a%—6b+ 3).

Closing (2 minutes)

1.

Ask: Who would like to tell the class one important thing they can do to correct errors when
they factorise an expression? Raise your hand.

Select a pupil who has raised their hand. (Example answer: Check the solution by expanding the
bracket. If our check does not take us back to the original expression, we know we have made a
mistake and need to look at our work again)

Say: Good job, class! In the next lesson, we will be looking at factorising variables that are
common factors in an algebraic expression.
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Lesson Title: Review of Factorisation: Variables Theme: Algebra
Lesson Number: M-09-079 Class/Level: JSS 3 | Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
By the end of the None 1. Write on the board:
: ; =
lesson, pupils will be able to 1 Factorise:
identify and factor variables a. 5—25x b. 422 — 4
that are common factors in an
algebraic expression. c. x*+4x d. 8xy% —4x%y

Opening (3 minutes)

1. Say: Please write down the answers to Questions 1a. and 1b. on the board. Make sure you check
your answers.

2. Allow 1 minute for pupils to answer the question.

3. Have pupils volunteer to give their answers. (Answers: a. 5 — 25x = 5(1 — 5x); b. 4a® — 4 =
4(a? - 1))

4. Say: Today we are going to identify and factorise variables that are common factors in an
algebraic expression.

Introduction to the New Material (10 minutes)

Say: We factorise variables from expressions in the same way we do for integers.

Say: Let us factorise x? + 4x. We will do it in stages as we did before.

Show on the board how to factorise the expression x? + 4x

Ask: What factor is common to both x? and 4x?

Allow pupils to think about this for a moment. Have a pupil volunteer to answer. (Answer: X)
Write the empty bracket to remind pupils

e wNRE

x?+4x = x( ) “« to find the common factor first
x(x + 4) < Divide each term in x* + 4x by x
Check
X(X+4) = (xXx)+ (x X 4) < Multiply each term in the brackets by x
Check takes us back to the original
= x% +4x * expression

6. Say: Let us factorise 8xy? — 4xy?. Who would like to come to Find the HCF of 8xy2and
the board and explain to the class how to do Question d.? 4x2y.

7. Select a pupil who raised their hand to explain Question d. on
the board. Ask other pupils to observe carefully to see if they 8xy2 =2XA4XXXyXy
agree with the calculation.

8. Ask the pupil to explain how they found the HCF of 8xyZand 4x’y =4 X XXX XY
4x2y.

Hre — Avary

9. Tell the pupil they must check their answer by expanding the

brackets.

116



10. Correct any errors in the solution on the board.
11. If there are no volunteers, guide a pupil to answer the question on the board.

8xy? —4x%y = 4xy( ) . HCF= 4xy. Write outside the brackets

4xy(2y — ) ) Divide each term in 8xy? — 4xy? by 4xy

Check
4xy(2y —x) = (4xy X 2y) — (4xy X X) «—Multiply each term in the brackets by 4xy
= 8xy? —4x?%y «—Check takes us back to the original
expression

12. Say: If our check does not take us back to the original expression, we know we have made a
mistake and need to look at our work again.

Guided Practice (10 minutes)

=

Ask pupils to work in pairs.
2. Point to the questions on the board:

Factorise the expressions below. Please check all answers.

a. ab+ac b. pq—p
c. 5p%>—15p d. 4ax? + 2ax
e. s?+5s3 f. 6x*+3x%—9x
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers.
5. Write the correct answers on the board. Ask pupils to check their work. (Answers:
a. ab+ac=a(b+c) Check:a(b+c¢) = (axb)+ (axc) =ab+ac;
. pq—p=p(@—1) Check:p(q—1) = (pxq) + (p X (—1) = pq—p;
c. 5p2—15p=5p(p—3) Check: 5p(p — 3) = (5p X p) + (5p X (—3))
= 5p® — 15p;
d. 4ax? + 2ax = 2ax(2x + 1) Check: 2ax(2x + 1) = (2ax X 2x) + (2ax X 1)
= 4ax? + 2ax;
s? +s3=52(1+5s) Check: s?(1+5) = (s? x 1) + (s? xs) = s? +s53;

f. 6x* +3x%2 —9x = 3x(2x3 + x — 3) Check: 3x(2x3 + x —3) = (3x x 2x3) + 3x X x) +
(3x x (—3) = 6x* + 3x% — 9x).
Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:

Factorise the expressions below. Please check all answers.

a. abc+ bed b. 3g+g?
c. y*—y? d. 2b%c3 +4b3c
e. 2ab?c® + 3a%b3c f. (By)?—3y

3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Ask pupils to exchange their exercise books and check each other’s work.
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5. Have pupils from around the classroom volunteer to give their answers to the questions. Do not
do the answers for Question f. Use it to check the pupils’ understanding of the work.
6. Write the correct answers on the board. Ask pupils to check the answers. (Answers:

a. abc+ bcd = be(a + d) Check: bc(a + d) = (bc x a) + (bc X d) = abc +
bcd;
b.3g+g>=g(3+¢g) Check: g3 +g) =(gx3)+(gxg) =3g+g%
c vy -y*=y*@* -1 Check: y?(y* — 1) = (y* x y?) + (y* x (- 1))
4_ 2
=y*-y?

d. 2b%c3 + 4b3c = 2b?%c(c? + 2b) Check: 2b%c(c? + 2b) = (2b%c x c?) + (2b%c X
2b) = 2b2c3 + 4b3¢;

e. 2abc® + 3a?b3c® = abc3(2 + 3ab?) Check: abc?(2 + 3ab? = (abc® x 2) + (abc?® x
3ab?) = 2abc? + 3a%b3c3;

f. (3y)? —3y=3yBy—1) Check: 3y(3y — 1) = By x 3y) + (3y x (-1)) =
(3y)? — 3y)).

Closing (2 minutes)

1. Say: Please write your name on a piece of paper.

2. Say: Write your working out and answer for Question f. on the paper. Hand the paper in at the
end of the lesson.

3. Check the work done by the pupils after the lesson. Use it as a guide for which pupils need
additional assistance during the next lesson which will be factorisation of quadratic equations.
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Lesson Title: Factorisation of Quadratic Equations Theme: Algebra

Lesson Number: M-09-080 Class/Level: JSS 3 | Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the lesson Guide shown in 1. Make guide shown in ‘Guided
pupils will be able to ‘Guided Practice’ on | == Practice’ on how to factorise a
identify the factorisation how to factorise a quadratic when a=1.
method of factoring a quadratic | quadratic when a=1. 2. Write on the board:
equation into 2 binomials. 1. Expand:a. (x+ 3)(x + 5)
2. Factorise:

a.x’+6x+8 b.x? —5x+6

3. Write the questions from the Guided
Practice section on the board.

4. Write the questions from the
Independent Practice section on the
board.

Opening (3 minutes)

1.

Say: Expand (x + 3)(x + 5). Raise your hands when you finish.

Allow 1 minute for pupils to answer the question.

Select a pupil to explain their answer on the board. They can use FOIL or any other appropriate
method. (Answer: (x + 3)(x + 5) = x% + 8x + 15).

Say: Today we are going to identify the factorisation method of factorising a quadratic equation
into 2 binomials.

Introduction to the New Material (10 minutes)

1.

10.

Say: It is very important that we know how to expand 2 binomials to give a quadratic equation. It
is also very important to know how to do the reverse process, which is to factorise a quadratic
equation into 2 binomials. This means if we have the quadratic x? + 8x + 15, we need to be
able to find its factors.

Ask: What is the general form of a quadratic? Raise your hand. (Answer: ax? + bx + c).

Ask: What are the values for a, b and c in this quadratic? Raise your hand.
(Answer:a=1,b=8and c=15)

Say: We already know from our expansion that x? + 8x + 15 = (x + 3)(x + 5).

Say: Note that this is the same as x? + 8x + 15 = (x + 5)(x + 3) since we can multiply in any
order.

Say: Look at both forms of the quadratic on the left-hand side (LHS) and the right-hand side
(RHS). Work in pairs to discuss for 1 minute anything you notice about the 2 expressions.

Say: Think about what we did to expand the quadratic.

Allow a minute for pupils to discuss and share ideas.

Say: Who would like to share their ideas with the class? Raise your hand.

Guide a pupil to say what they notice about the 2 forms of the quadratic. (Answers: The x? term
is from x X x; the b term (8) is found by adding 3 and 5; the c term (15) is found by multiplying 3
and 5. Accept all reasonable answers.)
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11. Say: When a = 1, it is relatively easy to find the 2 numbers which combine to make the terms.

12. Say: If we add the 2 numbers together, we get the b term. This is called the sum.

13. Say: If we multiply the 2 numbers together, we get the c term. This is called the product.

14. Say: Let us see how this works with another example.

15. Have a pupil volunteer to read Question 1a.: Factorise x? + 6x + 8.

16. Say: We want to find 2 numbers, m and n. This will factorise the quadratic to give an expression
such as (x + m)(x + n).

17. Ask: What does (x + m)(x + n) expand to? Raise your hand. (Answer: x? + (m + n)x + mn).

18. Say: So in our example, we want to findmandnsothatm+n=b=6andm Xn=c=8.

19. Say: Sometimes we can see the values for m and n straight away. However, it will not always be
so easy, so let us solve the quadratic step by step.

20. Say: We always find the product m X n, which we know is the same as c, first.

21. Show how to solve the equation as shown below:

x?> +6x+ 8
Identify the values for a, b and c in the given
a=1b=6c=38 « quadratic. Make surea=1
Write the required equation with x, m and n filled in.
x*+6x+8 = (x+m)(x+n) < This gives the x? term right away from x X x
1 8 Find all the factor pairssothatm Xn=c =8
2 a < Choose the factor pairsothatm+n=>b = 6.

Weget: m = 2,n = 4.

X2+ 6x+8 = (x+2)(x+4) <« Factors of x* + 6x + 8 are (x + 2) and (x + 4)
Check
x> +6x+8 = (x+2)(x+4)

Use FOIL or any other appropriate method to expand
X2 +4x+2x+8 *— {he RHS.

%2 +6x+ 8 « Expansion equals LHS, so factors are correct.

22. Say: Let us look at another example. Select a pupil to read Question 2b.

2b. Factorise x> — 5x + 6

a=1b=-5c=6

23. Write the 2 brackets with x, m and n filled in. X2 —5cx+6 = &+m)(x+n)
24. Ask: What are the factor pairs for +6? +6 +1
+3 +2
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25. Guide pupils to give all the factor pairs so that 6 -1
mXn=c=+6.
e Include negative factors sinceb = —5 -3 —2
e Choose the factor pairsothatm+n=b = -5

Weget:m = —-3,n = —2.

26. Say: Check that the factorisation is correct:

e Use FOIL or any other appropriate method
to expand the RHS.

e Expansion equals LHS, so factors are
correct.

Guided Practice (10 minutes)

1.

™~

Ask pupils to copy into their exercise books the
steps shown on the board to factorise a
guadratic when a = 1.

Ask pupils to work in pairs.

Point to the questions on the board

Factorise:
a. x>+5x+6 b. x%+
7x + 6
Walk around, if possible, to check answers and
correct any misconceptions.

Have pupils from the front and the back of the

Factors of X> — 5x + 6 are (x — 3) and (x — 2)

(x =3)(x = 2)

x2—-5x+6

_x2—2x—-3x+6

x> —-5x+6

How to Factorise a Quadratic whena=1

1. Write down the general form of the
quadratic: ax? + bx + c.

2. ldentify a, b and c for the given quadratic.

3. If a =1, write the quadratic in the form
(x+m)(x+n)

4. Write down all the factor pairs of ¢, then
find the pair that gives b.

5. The 2 numbers, m and n, for the quadratic
satisfyymXn=c, m+n=0>b.

6. Always check your answer using expansion,
once vou find the factors.

classroom volunteer to give their answers to the questions.
Write the correct answers and steps on the board. Ask pupils to check their work.

(Answers:
a. x2+5x+6=(x+3)(x+2)

Check: LHS = x2 + 5x + 6; RHS = x> + 2x + 3x + 6 = x®> + 5x + 6; LHS = RHS
Note: LHS = left-hand side; RHS = right-hand side.

b. x24+7x+6=(x+6)(x+1)

Check: LHS = x>+ 7x+ 6; RHS = x>+ x + 6x+ 6 = x? + 7x + 6; LHS = RHS)

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:

Factorise:
a. x?+8x
c. x2+7x+10
e. x2+2x—8

b. x?+8x+12
d x2+7x+12
f. x>—6x+8

3. Walk around, if possible, to check answers and clear misconceptions.
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4. Encourage pupils to check their answers.
5. Have pupils from around the classroom volunteer to give their answers for Questions a. to d. Do
not do the answers for Questions e. and f. Use them to check pupils’ understanding of the work.
6. Write the correct answers on the board. Ask pupils to check their work.
7. (Answers:
a.x? + 8x = x(x + 8), simple factorisation with x as the common factor.
Check: LHS = x? + 8x; RHS = x? + 8x; LHS = RHS
b.x2+8x+12=(x+6)(x+2)
Check: LHS = x? 4+ 8x + 12; RHS = x? + 2x + 6x + 12 = x? + 8x + 12; LHS = RHS
¢.x?+7x+10=(x+5)(x+2)
Check: LHS = x2 4+ 7x + 10; RHS = x? + 2x + 5x + 10 = x% + 7x + 10; LHS = RHS
d.x?2+7x+12=(x+4)(x+3)
Check: LHS = x? 4+ 7x + 12; RHS = x? + 3x + 4x + 12 = x* + 7x + 12; LHS = RHS
ex?+2x—8=x+4)x-2)
Check: LHS = x2 4+ 2x — 8; RHS = x? — 2x + 4x — 8 = x? + 2x — 8; LHS = RHS
f.x2—6x+8=(x—-4)(x—2)
Check: LHS = x? — 6x + 8; RHS = x? — 2x — 4x + 8 = x?> — 6x + 8; LHS = RHS )

Closing (2 minutes)

Say: Write your name on a piece of paper.
Say: Write your working-out and answer for Questions e. and f. on the paper. Hand the paper in
at the end of the lesson.

3. Check the work done by the pupils after the lesson. Use it as a guide to which pupils need
additional assistance during the next lesson when pupils will be practising factorisation of
guadratic equations.
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Lesson Title: Practice with Factorisation of Quadratic | Theme: Algebra
Equations
Lesson Number: M-09-081 Class/Level: JSS 3 | Time: 35 minutes
@ Learning Teaching Aids Preparation
Outcomes None 1. Write on the board:

By the end of the == -
lesson pupils will be able 1 Factoznse: 5
to identify the ax’+x—2 | b.x*-6x—16
factorisation method to b. Expand (2x + 3)(x + 4)
factor a quadratic c.3x*+7x+2 | d.3x*+8x-3

equationinto 2
binomials.

2. Write the questions from the Independent
Practice section on the board.

Opening (3 minutes)

Say: Last lesson we looked at how to factorise a quadratic for when a = 1.

Say: We want to write the quadratic in Question 1a. in the form: (x + m)(x + n).

Ask: What do we know about m and n for this quadratic? (Answer:m X n = —2,m + n = 1).
Say: Follow the procedure from our last lesson to factorise the quadratic. You have 2 minutes.
Allow 2 minutes for pupils to answer the question.

oV .k wnN PR

Have a pupil volunteer to give their answer.

(Answer: x2 + x — 2 = (x + 2)(x — 1); Check RHS = x? —x+2x — 2 =x? + x— 2 = LHS).
7. Say: Today we are going to apply the factorisation method to factor a quadratic equation into 2
binomials.

Introduction to the New Material (10 minutes)

Say: Let us look at one more quadratic where a = 1.
Ask a pupil to read Question 1b.: Factorise x?> — 6x — 16 .
Ask: What do we know about m and n for this quadratic? Raise your hand. (Answer: m X n =
—16,m+n = —6).

4. Say: Work in pairs. Follow the procedure to factorise the quadratic.

5. Have a pupil volunteer to give the values of m and n. (Answer: m = 2,n = —8)

6. Have another pupil volunteer to say what the factorisation gives as 2 binomials.
(Answer: (x + 2)(x — 8))

7. Have athird pupil volunteer to check the factorisation on the board.
(Answer: Check RHS = x? — 8x + 2x — 16 = x? — 6x — 16 = LHS).

8. Say: Let us now look at a quadratic where the co-efficient of x is not 1.

9. Have a pupil volunteer to read Question 1c.: Expand (2x + 3)(x + 4).

10. Say: Let us expand (2x + 3)(x + 4).

11. Allow pupils 1 minute to do the expansion.

12. Have a pupil volunteer to answer. (Answer: 2x% + 8x + 3x + 12 = 2x% + 11x + 12).
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13. Say: We now have a co-efficient that is not 1 in the first binomial. It multiplies both of the terms
in the second binomial.

14. Say: This gives 2x X x = 2x? and 2x X 4 = 8x. It now makes the terms 2 times as big.

15. Say: Let us see if we can work backwards to get the required factors from the expanded
quadratic.

16. Say: We will need to modify our procedure a little.

Factorise 2x2 + 11x + 12

ax®?+bx+c: a=2b=11,c =12
17. Write the 2 brackets, this time with 2x, m and nfilled. 5,2 L 11, + 12 = @x+m)(x +n)
18. Ask: What is the expansion for (2x + m)(x + n)? Raise

your hand.
(Answer: 2x2 + (2n + m)x + mn).

19. Say: cis still equalto m xn = 12. 2x +m)(x +n)
20. Ask: What are the factor pairs for 12? Raise your hand. 12 1
21. Guide pupils to give all the factor pairs so that 1 12
mxn=c=12.
o Note no negative factors are required, but we have 6 2
to write factor pairs for both 12 X 1 and 1 X 12 5 6
since we do not know which is the right way round.
e Choose the factor pairso that 2n + m = b =11 4 3
Weget: m = 3,n = 4. 4
3

the n values are multiplied by 2x

Factors of 2% + 11x + 12 are (2x + 3) and (x + 4)

22. Say: Check that the factorisation is correct 202+ 11x+12 = @x+3)(x+4)
e Use FOIL or any other appropriate method _ 2x24+8x +3x+12
to expand the RHS.
e Expansion equals LHS, so factors are _2x2 4+ 11x + 12
correct.

Guided Practice (10 minutes)

1. Ask pupils to work in pairs. Allow them a few moments to discuss each question before selecting
a pupil to answer.

2. Have a pupil to volunteer r Question 1e: Factorise 3x% + 7x + 2.
Ask: What are the values for a, b and c? Raise your hand. (Answer:a=3,b =7, c=2)
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1
2

Ask: What will the factorised expression be in terms of m and n? Raise your hand. (Answer:
Bx+m)(x+n))

Ask: What is the expansion for (3x + m)(x + n)? Raise your hand. (Answer: 3x? + (3n +
m)x +mn)

Say: We knowthatmn=c=2and3n+m=»>b =7.

Say: Remember to find all the factor pairs for c, then choose the pair that matches b.

Ask pupils to continue working in pairs to answer Questions d. and e.

Walk around, if possible, to check answers and correct any misconceptions.

0. Have pupils from around the classroom volunteer to give their answers.

1. Write the correct answers on the board. Ask pupils to check their work. (Answers: Note that
some steps can be skipped when pupils are confident of the method.

Question d. Question e.
3x2+7x+2;a=3,b=7,c=2 3x?+8x—3;a=3,b=8,c=-3
(Bx + m)(x +n) = 3x% + (3n + m)x + mn Bx +m)(x +n) =3x% + (3n + m)x + mn
mn=2; 3n+m)="7gves m=1,n=2 mn = —3; (3n+m) =8gives m=—1,n =3
3x2 4+ 7x+2=GBx +1(x +2) 3x2+8x—3=Bx—1(x +3)
Check: RHS = (3x + 1) (x + 2) = 3x2 + 6x Check: RHS = (3x — 1)(x +3) = 3x* + 9x
+x+2=3x2+7x+2=LHS —x+2=3x" +8x —3=LHS).
Independent Practice (10 minutes)
. Ask the pupils to work independently to answer the questions.
. Point to the questions on the board:
Complete each of the following factorisations:
a. 2x?+5x+3=0Qx+)(x+1) b. 3x?2+11x+6 = (CBx+?)(x+
3)
c. 2x2+13x—-7=2x—-1(x+7?) d. 4x?2—-5x—6=“Ax+?)(x—7?)
Factorise:
e. 6x%—8x+2 f. 4x?2—-11x-3

v b~ W

. Walk around, if possible, to check answers and clear misconceptions.

. Encourage pupils to check their answers.

. Have pupils from around the classroom volunteer to give their answers. Do not do the answers
for Questions e. and f. Use them to check pupils’ understanding of the work.

. Write the correct answers on the board. Ask pupils to check their work. (Answers:

a.[?=3 |[Check: |LHS = 2x2 4+ 5x + 3,

RHS=(2x +3)(x +1) = 2x2 +2x+ 3x + 3 =3x?+ 5x + 3 |RHS=LHS

b.[?=2 |Check: |LHS=3x%+ 11x+ 6
RHS=(3x + 2)(x + 3) =3x% +9x + 2x + 6 = 3x? 4+ 11x + 6 |RHS=LHS
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c.|?=7 |Check: [LHS=2x2+4 13x —7
RHS=(2x — 1)(x + 7) = 2x% + 14x —x — 7 = 2x? 4+ 13x — 7 |RHS=LHS

d.|4x2 —5x—6=(4x + m)(x+ n),mn=—6,4n+m=-5m=3,n= -2,

Check:RHS = (4x +3)(x —2) =4x*—8x+3x—6=4x>—-5x—6 RHS=LHS
e.l6x?2 —8x+2 = bx+m)(x+n),mn=2,6n+m=-8m=-2,n=-1,

Check: RHS = (6x —2)(x — 1) = 6x%2 — 6x — 2x + 2 = 6x% —8x + 2 RHS=LHS
f.l4x? —11x -3 = (4x+m)(x +n),mn=-3,4n+m=—11,m = 1,n = -3,

Check: RHS= (4x + 1)(x —3) = 4x%2 — 12x + x — 3 = 4x% — 11x — 3 RHS=LHS

Closing (2 minutes)

1. Say: Write your name on a piece of paper.
Say: Write your working out and answer for Questions e. and f. on the paper. Hand the paper in
at the end of the lesson.

3. Check the work done by the pupils after the lesson. Use it as a guide to which pupils need
additional assistance during the next lesson when pupils will continue factorisation of
guadratics.
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Lesson Title: Factorisation by Completing the Theme: Algebra
Squares Method

Lesson Number: M-09-082 Class/Level: JSS 3 ‘ Time: 35 minutes

Learning Outcomes Teaching Preparation

By the end of the Aids 1. Write on the board:

H H ==l
" Igjs?]r:%ug:ls will be None Expand:
avle tfojgentiiy the a. (x + 2)? b.(x—3)% ¢ (Xx+p)?
completing the squares .
Factorise:

method of factoring a
guadratic equation into 2
binomials.

d.x?+4x+2 e.x?+8x+11
2. Write the questions from the Guided Practice
section on the board.

section on the board.

3. Write the questions from the Independent Practice

Opening (3 minutes)

1. Say: Expand the expressions on the board.
Allow 2 minutes for pupils to answer the question.
Have pupils from around the classroom give their answers.
(Answers:a. (x +2)2 =x?>+4x+4; b. (x—3)2=x%?—-6x+9;
c. x+p)?=x%+2px+p?))

4. Say: Today we are going to identify the ‘completing the squares’ method of factoring a quadratic

equation.

Introduction to the New Material (10 minutes)

1. Say: Let us factorise the quadratic x? + 4x + 2. Work in pairs to find m and n to make mn = 2
and m +n = 4.

2. Stop the pupils after one minute.
Say: Who would like to tell the class what they found? Raise your hand.

4. |If there is a volunteer, acknowledge any answers given. Say: You made a very good effort to try

to find the factors of the quadratic.

5. Whether or not there is a volunteer, say: In fact, we cannot use the method we learnt to
factorise x? + 4x + 2.

6. Say: We have to use a process called ‘completing the square’ to solve this problem.

7. Say: We started the lesson expanding expressions such as (x + 2)2. These expressions are called

perfect squares because they are squares of a binomial. They are easy to expand and easy to
factorise back into their factors. We use them to help to solve quadratic expressions which
cannot be factorised by the method we learnt.

8. Say: Let us see how it works. We will compare our quadratic x? + 4x + 2 with the perfect
square (x + 2)? = x? + 4x + 4.

9. Ask: Can anyone tell the class why we chose (x + 2)? and not any other perfect square? Raise
your hand.

10. Guide a pupil to say they have the same x term, that is, 4x.

11. Show the 2 quadratics side by side on the board so pupils can see how the quadratic is
factorised.
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12.

13.

14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

X2 +4x+ 4 X’ +4x+4-2

(x_|_2)2 (x+2)2—2

Say: We rewrite the given quadratic as a sum of a perfect square and a number. We work out

the number as shown on the board. Since 4 — 2 = 2, our quadratic remains unchanged.

Say: This will be very useful when we solve quadratic equations later. We are able to rewrite our
guadratic in terms of a perfect square we already know. What do we do if we do not know the
perfect square to use to rewrite the quadratic? There is a procedure we use called completing
the square. This changes the quadratic to the sum of a perfect square and a number.

Say: Let us use (x + p)? to represent the perfect square. Let us use g to represent the number.
Show the general procedure how to find the perfect square and number to rewrite the

quadratic.
Write the procedure on the board as you go through the explanation.
Say: We found from our example earlier that: (x +p)? = x% + 2px + p?

Say: We can use this fact to write any quadratic in the form we want.

Have a pupil volunteer to read Question e.: Factorise x? +
8x + 11.

Ask: What are the values of a, b and c in this quadratic?
Raise your hand.
(Answer: a=1,b =8andc =11)

Say: We can write our quadratic in the form we want:

as a perfect square and a number. x2+8x+11 = &+ p)*+q

x2 4 2px +p*+q

x%+8x+11

N &

Say: We find the value of p from 2p = b,p =
What answer will we get? Raise your hand. (Answer; p =

8
5= 4). x%+8x+ 11
Say: We find the value of g from p? + q =¢,q = ¢ — p>.

x2+8x+16+q

What answer will we get? (Answer: g = 11 — 16 = —5) _ x*+8x+16-5

Say: We have now changed our quadratic into a perfect  x%2 4+ 8x + 11= (x+4)2-5
square and a number.

Say: A check will prove that we have the right solution.

Guided Practice (10 minutes)

1.
2.

Ask pupils to work in pairs.
Point to the questions on the board:
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Complete the square by writing the quadratic expression x2 + bx + ¢ in the form

(x + p)? + q. Use the equations p = g and g = ¢ — p?. Check your answers.

a. x*2+6x+1 b. x2+2x+5
c. x%+8x d. x%2+10x+3

Walk around, if possible, to check answers and correct any misconceptions.

Encourage pupils to check their answers.

Have pupils from around the classroom volunteer to give their answers.

Write the correct answers and steps on the board. Ask pupils to check their work. (Answers:
a.xz+6x+1:p=g=g=3,q=c—p2 =1-9=-8,x2+6x+1=(x+3)2-8,
Check: LHS=x2? + 6x + 1;RHS=(x +3)2 -8 =x2+6x+9—-8 = x2+ 6x + 1,LHS = RHS

b.x2+2x+5:p=g=%=1,q=c—p2=5—1=4,x2+2x+5=(x+1)2+4,

Check: LHS=x2? +2x + 5;RHS = (x + 1)2+4 =x2+2x+1+4 = x2+ 2x + 5,LHS = RHS
c.x2+8x:p=g:§=4,q=c—p2=0—16=—16,x2+8x=(x+4)2—16,

Check: LHS = x? + 8x; RHS = (x + 4)2 — 16 =x% + 8x + 16 — 16 = x? + 8x,LHS = RHS

d x?+10x+3p=0=20 5 —cop?=3-25= 22,27 4 10x +3 = (x + 52— 22,

Check: LHS=x2? 4+ 10x + 3; RHS = (x + 5)> — 22 =x? + 10x + 25 — 22 = x? + 10x +
3,LHS = RHS).

Independent Practice (10 minutes)

N -

. Ask the pupils to work independently to answer the questions.
Point to the questions on the board:

Complete the square by writing the quadratic expression x2 + bx + ¢ in the form
(x + p)? + q. Use the equations p = gand q = ¢ — p?. Check your answers.
i x*+6x-—1 ii.  x*—4x+7
iii. x*2—8x—6 iv. x*?—10x-9

. Walk around, if possible, to check answers and clear misconceptions.

Encourage pupils to check their answers.

. Have pupils from around the classroom volunteer to give their answers. Do not do the answers
for Question d. Use them to check pupils’ understanding of the work.

. Write the correct answers and steps on the board. Ask pupils to check their work.
(Answers:

ax?+6x—lp=0=2=3g=c—p?=-1-9=-10,x2 +6x—1=(x +3)2~10
1.

Check: LHS=x2 4+ 6x — 1; RHS = (x + 3)2 =10 =x?> + 6x + 9 — 10 = x? + 6x — 1, LHS=RHS
b.x2—4x+7:p=g=_74=—2,q=c—p2=7—4=3,x2—4x+7=(x—2)2+3
Check: LHS=x%2 —4x + 7;RHS=(x —2)? +3 =x?>—-4x+4+3 = x> —4x+ 7,LHS = RHS

= 4 q=c—p?=—6-16=-22,x2~8x— 6= (x—4)? —
22, Check: LHS=x%2 —8x — 6; RHS= (x —4)? — 22 =x2—-8x+16—-22= x> —-8x—6

dx2—10x—9:p=0="20=—5q=c-p?=-9-25=-34,x*~10x—9 =

c.x?2—8x—6:p=
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(x —5)%—34
Check: LHS=x? — 10x — 9; RHS = (x — 5)? — 34 =x2 — 10x + 25— 34 == x?2 —10x —9) ).

Closing (2 minutes)

Say: Write your name on a piece of paper.

Say: Write your working out and answer for Questions d. on the paper. Hand the paper in at the
end of the lesson.

3. Check the work done by the pupils after the lesson. Use it as a guide to which pupils need

additional assistance during the next lesson when pupils will be practising solving problems with
completing the squares.
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Lesson Title: Practice with Completing the Squares Method | Theme: Algebra

Lesson Number: M-09-083 Class/Level: JSS 3 ‘ Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
By the end of the lesson None 1. Write on the board:
pupils will be able to == )
identify the ‘completing the Complete the square for:
squares’ method of factoring a x> +12x+5
guadratic equation into 2

2. Write the questions from the Guided
Practice section on the board.

3. Write the questions from the
Independent Practice section on the
board.

binomials.

Opening (3 minutes)

Say: Last lesson we looked at how to complete the square of a quadratic for when a = 1.
Ask: What 2 parts do we use to rewrite the quadratic? Raise your hand. (Answer: A perfect
square and a number)

3. Ask: How can we be sure that we have the correct square and number? Raise your hand.
(Answer: By checking the answer; expanding the RHS and checking it is the same as the LHS)

4. Say: Today we are going to apply the ‘completing the squares’ method of factoring a quadratic
equation.

Introduction to the New Material (10 minutes)

Say: Let us go through the method again so everyone is clear how it works.

Have a pupil volunteer to read the question on the board: Complete the square for x? + 12x +
5.

3. Ask: What are the values of a,b and c in this quadratic? Raise your hand. (Answer: a = 1,b =
12 and c = 5).

4. Say: We write our quadratic in the form we want, as a perfect square and a number:

x2+12x+5 = X+p)’+q

x* + 2px + p* +
X2+ 12x+5 pxTp Ta

)

5. Say: We find the value of p from 2p = b,p =

o N o

What answer will we get? (Answer: p = % = x2+12x4+36+q

x2+12x+5
6. Say: We find the value of q from p? + q = ¢,q = c — p?

What answer will we get? (Answer: q =5 — 36 = —31) 24+ 12x+5 = x? +12x + 36 — 31

(x+6)2-31

x4+ 12x+5
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7. Say: We have now changed our quadratic into a perfect square and a number. We used p = g
to work out the perfect square and to find the number. This is called ‘completing the square’ and
is used with all quadratics.

8. Say: It is always a good idea to check our answer to make sure we have got it right.

Who would like to do that for us on the board? Raise your hand.

9. Have a pupil volunteer to check the answer. Ask other pupils to observe carefully to see if they
agree with the calculation. (Answer: Check- LHS =x% + 12x + 5; RHS = (x + 6)?> — 31 =x? +
12x 4+ 36 — 31 = x? + 12x + 5,LHS = RHS).

10. Correct any errors in the solution on the board.

Guided Practice (10 minutes)

1. Ask pupils to work in pairs.
2. Point to the questions on the board:

‘Match the 2 expressions which give the same quadratic:

x? —8x+ 12 (x—6)2-20
x> —6x+9 (x+3)2-8
X% —6x+7 (x—6)2-15
x2+6x+1 x—3)%2-2
x? —12x+ 16 (x—4)?% -4
x? —12x + 21 (x—3)%"

3. Walk around, if possible, to check answers and correct any misconceptions.

4. Encourage pupils to check their answers.

5. Have pupils from around the classroom volunteer to give their answers.

6. Write the correct answers on the board. Ask pupils to check their work.

(Answers: Check

x? —8x+ 12 x—4)2 -4 x> —8x+16—4=x*>—-8x+12
x?—6x+9 (x — 3)? x?—6x+9
X2 —6x+7 (x—3)2-2 x2—6x+9—-2=x%2—-6x+7
x?2+6x+1 (x+3)2-8 x?—6x+9—-8—x2+6x+1
x?—12x+ 16 (x—6)2-20 x> —12x+36—-20=x*>—-12x+ 16
x? —12x + 21 (x—6)2—15 x? —12x+ 36— 15 =x> —12x + 21)

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:

‘Complete the square by writing the quadratic expression x2 + bx + c in the form
(x + p)? + q. Check your answers.
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k. x%+ 10x

m.x% 4+ 8x+ 17 n.
0. x° —x+1

. x?44x+5
x? —6x+ 11
p. x>—5x—5"

Walk around, if possible, to check answers and clear misconceptions.
Encourage pupils to check their answers.

for Question d. Use them to check pupils’ understanding of the work.

3.
4,
5.
6.
(Answers:
a. x%+10x
Check:

b. x?+4x+5
Check:

c. x?+8x+17
Check:

d x*-6x+11
Check:

e. x2—x+1
Check:

f. x2-5x-5

Check:

Closing (2 minutes)

Say: Write down in your exercise books 2 different things you learnt today.

Write the correct answers on the board. Ask pupils to check their work.

_b_10_ 2 — () — 9 — _
5=>5 =5¢q=c—p”=0-25=-25
(x+5)2 —25=x2+10x + 25— 25 = x? + 10x

_b_4_ 2 _ 4

=5=5 2,g=c—p 5—-4=

(x+2)2+1=x?4+4x+4+1= x>+4x+5
b 8

p=3=5=4q=c-p’=17-16=1
(x+4)2+1=x*+8x+16+1=x%+8x+17

_b_-6_ 2 _11_0—
p=5=—= 3,q=c—p*=11-9=12
(x—3)2+2=x2—-6x+9+2=x?>—-6x+11
p=2="1=-05q=c-p?=1-025=075
x2—1x+025+0.75=x%—-x+1

b _ -5

—11.25
(x — 2.5)2 — 11.25 = x2 — 5x + 6.25 — 11.25

Allow pupils 1 minute to discuss and share ideas.
3. Have one pupil from the front and one from the back of the classroom volunteer answer.

Have pupils from around the classroom volunteer to give their answers. Do not do the answers

(x+5)2-25
LHS = RHS
x+2)?%+1
LHS = RHS
x+4)?%2+1
LHS = RHS
x—3)%2+2
LHS = RHS

(x — 0.5)% + 0.75
LHS = RHS

(x —2.5)2 + 11.25

LHS = RHS

(Example answers: How to complete the square using decimal numbers; how to match cards

with the same expressions)
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Lesson Title: Practice with Factorisation Theme: Algebra

Lesson Number: M-09-084 Class/Level: JSS 3 | Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation

By the end of the lesson None 1. Write on the board:

pupils will be able to =
identify and apply the best Factorise:
method to factor a given a. 3;( —12 b. 8;{3’ —12x
algebraic expression, including €. X"+ 2x o dx®-8x+12
quadratic expressions. 2. Wr.lte the guestlons from the Guided
Practice section on the board.

Opening (3 minutes)

1. Say: We have looked at a variety of algebraic expressions over the last 2 weeks. We have
expanded and factorised expressions using different methods. Today we are going to identify
and apply the best method to factor a given algebraic expression, including quadratic
expressions.

Introduction to the New Material (10 minutes)
Note: Wait a few moments after each question before selecting a pupil to answer.

1. Say: We have learnt several methods to factorise expressions. In a real problem situation we
must choose which one to use. It will depend on the type of algebraic expression.

Select a pupil to read Question a.: Factorise: 3x — 12.

Ask: How do we factorise this expression? Raise your hand. (Answer: 3x — 12 = 3(x — 4))
Say: We factorise 3x — 12 by taking out the common factor, 3.

Follow the same procedure as before.

o Uk wnN

Have different pupils volunteer to read and answer Questions b. and c. on the board.
(Answer: b. 8xy — 12x = 4x(2y — 3); c. x% + 2x = x(x + 2))
Say: We take out the common factor for Questions b. and c.

® N

Ask: Is there any other way to factorise Question c., x> + 2x? Raise your hand.

9. Guide a pupil to say we can complete the square.

10. Ask: What answer do we get if we complete the square? Raise your hand.

11. Allow time for pupils to work this out. (Answer: (x + 1)? — 1)

12. Say: It is always a good idea to check our answer to make sure we have got it right.
Who would like to do that for us on the board? Raise your hand.

13. Select a pupil to check the answer. Ask other pupils to observe carefully to see if they agree with
the calculation.

14. Correct any errors in the solution on the board. (Answer: Check - LHS = x? + 2x; RHS =
(x+1)?—-11=x%+2x+1—1= x? + 2x= LHS).

15. Say: Which of the 2 methods is a better method to use to factorise x? + 2x? Raise your hand.

16. Guide a pupil to say taking out the common factor.

17. Say: Very often in Maths there is more than one method to solve a problem. We learn them all
so we can decide which is the best method to use when we have a problem to solve.

18. Say: Use all the methods you know to solve Question d., x? — 8x + 12.

19. Allow pupils to work in pairs to discuss and share ideas.
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20. Have a pupil volunteer to show one method on the board. Ask the pupil to check the answer.

21. Have another pupil volunteer to show a different method.

22. Ask other pupils to observe carefully to see if they agree with the calculation.

23. Correct any errors in the solution on the board. Ask pupils to check their work. The 2 methods
taught are shown below.

Method 1 — Two binomials (x + m)(x + n) Method 2 — Completing the Square (x + p)* + g

x? —8x+ 12 x? —8x+12

Find 2 numbers sothat mn = 12, m+n = Find p 252%8: —4
-8

gq=c—p?>=12-16=—4
List all the factors of +12
Include negative factors since b = —8 )

- 12=(x—4)*>—-4

Select the one which gives m + n = —8. x Bx + (x )
This givesm = —6,n = —2

Check

LHS=x?2—-8x+12 =x-4)>-4
x2—8x+12=x—-6)(x—2) =x2—-8x+16—4
Check =x%—8x+12

LHS =x% — 8x + 12

x—6)(x—2) = RHS

X% —2x—6x+ 12

x? —8x+ 12

RHS

24. Say: We appear to get 2 different results. However, our checks show that they are just different
forms of the same equation. We have just factorised them differently.

25. Say: Raise your hand if you think Method 1 is the better method to factorise the expression.

26. Say: Raise your hand if you think Method 2 is the better method to factorise the expression.

27. Say: With practise, many people can do Method 1 very quickly. They work out the factors of c in
their heads to find m and nsothatmn =c, m+n = b.

28. Say: Method 2 is used in cases where the quadratic does not factorise to give 2 binomials. All
guadratics can be made into the form given by Method 2. But not all can be made into that of
Method 1.

Guided Practice (10 minutes)

1. Ask pupils to work in pairs.
2. Point to the questions on the board:

‘Use the most suitable method to factorise the following algebraic expressions. Be sure to

check your answers.
a. 9—3x b. 3a® +4a
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c. 4x%y —2xy
e. x2—10x + 23

d. x%—10x +25
f. x2—10x+24"

Walk around, if possible, to check answers and correct any misconceptions.

Encourage pupils to check their answers.

Have pupils from around the classroom volunteer to give their answers to the questions.

Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: See

below. Pupils should be able to skip some steps in calculations and checks. More than one

method has been given where possible.)

a.

9 —3x
Check:
3a? + 4a

Check:
4x%y — 2xy
Check:

x? —10x + 25

Check:
x%? —10x + 23:

Check:
X2 —10x + 24

Check (1):
Check (2):

9—-3x=33—x)
33—-x)=B3%x3)—(3%xx)=9-3x
3a2+4a=a(Ba+4)

aB3a+4)=ax3a+ax4=23a’+4a
4x%y — 2xy = 2xy(2x — 1),
2xy(2x — 1) = 2xy X 2x — 2xy X 1 = 4x%y — 2xy

EITHER:
ngz_Tloz—S,qzc—p2=25—25=0
OR:

mn=25m+n=-100m=n= -5

(x—5)2 =x? —5x—5x + 25 = x? — 10x + 25

=g=_710=—5,q=c—p2=23—25=—2
(x—5)2-2=x2-10x+25—-2=x%2-10x+ 23
EITHER:
p=g=_710=—5,q=c—p2=24—25=—1

OR:
mn=24m+n=-100m=—-6,n=—4
(x—52-1=x2-10x+25—-1=x>—-10x+ 24

x—6)(x—4) =x%—4x—6x+ 24
=x%—10x + 24

Independent Practice (10 minutes)

Ask pupils to continue to work in pairs.

LHS = RHS

LHS = RHS

LHS = RHS

EITHER:
(x—5)?%+0
OR:
(x=5)(x—5)
(x —5)?

LHS = RHS
(x—5)%2-2

LHS = RHS
EITHER:
(x=5)%-1
OR:
x—6)(x—4)

LHS = RHS
LHS = RHS

Say: You are going to create 2 algebraic expressions for your partner to factorise. One of them

should be a simple expression and the other a quadratic. You must solve and check them first

before giving them to your partner to solve.

Guide pupils to create simple expressions. The challenge here is for them to come up with their

own EXDFESSiOI'lS.

Walk around, if possible, to check answers and correct any misconceptions.

Have pupils from around the classroom volunteer to write their expressions on the board.

Correct any errors on the board.
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Closing (2 minutes)

Say: Work in your pairs and write down 2 different things you learnt today.

Allow pupils 1 minute to discuss and share ideas.

Have one pupil from the front and one from the back of the classroom volunteer to answer.
(Example answers: How to create our own algebraic expression; that it is possible for some
guadratic expressions to be factorised in different ways. Accept all reasonable answers.)
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Lesson Title: Story Problems with Quadratic Expressions Theme: Algebra

Lesson Number: M-09-085 Class/Level: JSS 3 ‘ Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the lesson None 1. Write on the board:
pupils will be able to == a. Factorise (x + 1)®> — 4
write quadratic expressions for b. 2 consecutive integers are denoted by n
situations in story problems. and n + 1. Find an expression for their
product.

c. Find the combined age of 3 childrenin a
family aged x, x?, and x + 8.

2. Write the questions from the
Independent Practice section on the board.

Opening (3 minutes)

1.

Say: Look at the quadratic expression in Question a. Factorise (x + 1)? — 4. It is written in one of
the forms we learnt about. We now want to find out if it can be factorised into 2 binomials.

Ask the pupils to spend 2 minutes to see if the expression can be factorised into 2 binomials.
Remind pupils to look for 2 numbers which will multiply to give c and add to give b in the general
quadratic expression (ax? + bx + c).

Have a pupil volunteer to explain on the board how to factorise the expression. Ask other pupils
to observe carefully to see if they agree with the calculation.

Correct any errors in the solution on the board. Ask pupils to check their work.

(Answer: (x+ 1) —4=x*>+2x+1—-4=x*+2x—-3=(x—-1)(x+3)

Check: (x —1)(x+3) =x?+3x—x—3 =x%+2x — 3, LHS=RHS)

Say: We are all now able to factorise quadratic expressions into different forms. We can even
create our own for other people to factorise. Today we are going to write quadratic expressions
for situations in story problems.

Introduction to the New Material (10 minutes)

Note: Wait a few moments after each question before selecting a pupil to answer.

Draw a rectangle with sides marked a and b on the board.

Ask: What formula do we use to calculate the area of a rectangle? Raise your hand. (Answer:
Length x width)

Ask: What will be the area for the rectangle on the board? Raise your hand. (Answer:a X b =
ab)

Say: Supposinga = x+ 1 and b = x + 2, how can we write the area

of the rectangle? Raise your hand. b=x+?2

Guide a pupil to say they will substitute the values of a and b in the
formula for the area. This gives: a=x+1
(x+1D(x+2)

Ask: What type of expression have we created for the area of a rectangle? Raise your hand.
(Answer: A quadratic expression)
Say: What will we get if we expand this expression? Raise your hand. (Answer: x? + 3x + 2)
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10.
11.
12.
13.

14.
15.

16.

17.
18.

Say: Let us look at another example. What expression will we get if we want to find the product
of 2 consecutive integers as in Question b.?

Guide a pupil to say that the expression will be n(n + 1).

Say: Expand this expression in your exercise books. Raise your hand when you finish.

Select a pupil with raised hand to give the expansion. (Answer: n? + n)

Say: In this example ¢ = 0. It is still a quadratic as long as we have a term where the highest
power of the variable is 2.

Ask a pupil to read Question c. on the board: ‘Find the combined age of 3 children in a family
aged x, x%, and x + 8.

Ask pupils to work in pairs to discuss and share ideas.

Have a pupil volunteer to explain their answer on the board. (Answer: x + x? + x + 8 = x? +
2x+ 8)

Say: We know how to convert between one form of a quadratic expression and another. Look at
the answer for Question c. Discuss with your partner if this expression can be factorised into 2
binomials.

Allow 1 minute for pupils to discuss and share ideas.

Have a pupil volunteer to give the answer. (Answer: It cannot be factorised into 2 binomials,
there are no 2 numbers which multiply to give 8 and add to give 2.)

Guided Practice (10 minutes)

1.

10.
11.

Say: Even though we could not factorise our result into 2 binomials, we can still write it in the
form (x +p)? +q.

Write: (x + p)? + q.

Ask: What do we call the procedure when we write a quadratic expression in this form? Raise
your hand. (Answer: Completing the square)

Say: Continue to work in your pairs to complete the square for x* + 2x + 8.

Write: x2 + 2x + 8

While the pupils are working on the problem, write on the board:

‘The 2 short sides of a right-angled triangle are given by x and x + 1. Find an expression for
the hypotenuse of the triangle using Pythagoras’ Theorem.’

Ask them to still work in pairs to solve the new problem on the board.

Walk around, if possible, to check answers and correct any misconceptions.

Encourage pupils to check their answers.

Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers and steps on the board. Ask pupils to check their work. (Answers:

xz+2x+8:p=g=%=1,q=c—p2 =8-1=7:x*+2x+8=x+1)2+7

Check:x? +2x+8=(x+1)2+7=x%42x+1+7 =x?+ 2x+ 8,LHS = RHS

Pythagoras’ Theorem states that the square of the hypotenuse is the sum of the squares of the 2
short sides.

Expression for hypotenuse: x2 + (x + 1)2 = x? + x2 + 2x+ 1 = 2x%? + 2x + 1.
No check necessary.)
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Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.

o v kuw

Point to the questions on the board:

a. The area of a rectangle is given by the quadratic expression x? + 6x + 8. Find the length of

the 2 sides in terms of x. (Hint: Factorise into 2 binomials)

b. Find a quadratic expression for the product of 2 numbers denoted by x + 5and x + 7.
Walk around, if possible, to check answers and clear misconceptions.
Encourage pupils to check their answers.
Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: a.
x? +6x+ 8 = (x+4)(x + 2); the 2 sides are (x + 4) and (x + 2).
Check: (x + 4)(x + 2) = x? + 2x + 4x + 8 = x? 4+ 6x + 8, LHS = RHS);
b. Expression for the product of the 2 numbers: (x + 5)(x + 7) = x? + 7x + 5x + 35 =
x? + 12x + 35. No check necessary.)

Closing (2 minutes)

Say: Write down one new thing you learnt today.

Allow pupils 1 minute to discuss and share ideas.

Have one pupil from the front and one from the back of the classroom volunteer to answer.
(Example answer: How to write quadratic expressions for situations in story problems)
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Lesson Title: Introduction to Linear Equations | Theme: Algebra
in 2 Variables
Lesson Number: M-09-086 Class/Level: JSS 3 ‘ Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation

By the end of the lesson None 1. Write on the board:

pupils will be able to == Solve for x:

identify a simple linear equation 23x—1)=4(x+2)
in 2 variables and the form its 2. Write on the board:
solutions take: (x,y). Vocabulary: ordered pair

3. Write the questions from the Guided
Practice section on the board.

4. Write the questions from the
Independent Practice section on the board.

Opening (3 minutes)

1.

Ask: Look at the equation on the board - how many variables does it have? Raise your hand.
(Answer: One variable, x)

Say: We already know how to solve this type of linear equation in one variable. You have 1
minute to find its solution. Check your answer when you finish.

Allow 1 minute for pupils to answer the question.

Say: Who would like to come to the board to explain the answer?

Select a pupil with raised hand to explain their answer on the board. You may also want to select
another pupil to check the solution on the board. Ask other pupils to observe carefully to see if
they agree with the calculation.

Correct any errors in the solution on the board. Ask pupils to check their work.

(Answer: 2(3x—1) =4(x+2); 6x—2=4x+8;2x =10;x =5
Check:2(3x5—1)=4(5+2);2%x14=4%X7;28 =28).

Say: Today we are going to identify a simple linear equation in 2 variables and the form its
solutions take: (x,y).

Introduction to the New Material (10 minutes)

1.

Say: We just solved a linear equation which has one variable. We now want to look at linear
equations which have 2 variables. Situations which give rise to these types of equations occur
throughout our everyday life.

Ask: How can we write an equation to say that the number of girls and boys in a JSS 3 class is 827
Raise your hand.

Guide a pupil to say we can write it as: X + y = 82, where x is the number of girls and y is the
number of boys.

Say: The equation we just described is an example of a linear equation in 2 variables, where

ax+by+c=0 a and b cannot both be zero at the same time,
c is a constant term which can be zero.

Say: This is because we can rewrite our equation as: x +y — 82 = 0.
Say: There are many solutions to our equation. Give me any 2 whole numbers which add up to
82. Raise your hand.
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10.

11.

12.

13.
14.

15.

16.

17.
18.

Obtain a number of values for x and y, which add up to 82. Write a few on the board.

(Example answer: x = 45,y = 82 — 45 = 37)

Say: One solution to our equation is written as: (45, 37).

Say: This is called an ordered pair. It is always written in the format: (x, y). We always write the
x value first, and the y value second.

Ask: What is the highest power of the variables x and y in the equation? Raise your hand.
(Answer: 1)

Say: There are times when the linear equation is given in different formats. It is still a linear
equation as long as the highest power of x and y is 1.The equation written in the format ax +
by + ¢ = 0 is not always easy to work with. We can make either x or y the subject of a linear
equation depending on which value we are calculating.

Say: In most cases, we are interested in y, so we make it the subject of the equation. Let us look
at the equation2x —y +1 = 0.

Write:2x —y+1 =0

Say: We want to solve y for various values of x. To make y the subject of this equation, we
simply add y to both sides of the equation.

2x—y+1 = 0
2—y+y+1 =0ty

2x+1 =7

y = 2x +1

Say: When we make y the subject of the equation, the general equation changes to the format:
y=mx-+c (m and c are constants.)

Say: This makes the linear equation very easy to work with. You will find that when we come to
draw graphs, this format of the linear equation allows us to find m and c very easily. Let us go
back to our equation, y = 2x + 1. We can now solve y for various values of x. We write our
solution as ordered pairs.

Ask the pupils to calculate the value of y forx = 0,1, 2 and 3.

Have pupils volunteer to give the answers as ordered pairs.

(Answers:
y = 2x+1
whenx=0 y = 2x0+1 = 0+1=1 (O
whenx=1 y = 2x1+1 = 2+41=3 1L3)
whenx=2 y = 2x241 = 4+1=5 (&5
whenx=3 y = 2x3+41 = 6+1=7 @&7)

Guided Practice (10 minutes)

1.

Ask pupils to work in pairs.
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2. Point to the questions on the board:

‘Find the value of y forx = 0, x = 1,x = 2 and x = 3 in the following equations.
Write your answers as ordered pairs, (x, y).

g.-. y=x r. y=2x

s. y=3x t. y=x+2°

3. Walk around, if possible, to check answers and correct any misconceptions.

4. Have pupils from around the classroom volunteer to give their answers.

5. Write the correct answers on the board. Ask pupils to check their work. (Answers: a. y = x:
(0,0), (1,1),(2,2),(3,3); b.y = 2x:(0,0), (1,2), (2,4), (3,6);
c.y =3x: (0,0),(1,3),(2,6),(3,9);d.y =x+2:(0,2), (1,3), (2,4),(3,5))

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:

‘Find the value of y for x = 0, 1, 2 and 3 in the following equations.
Write your answer as ordered pairs, (x, ).
a. y=4x b. y=2x+5
c. y=5—x d. y=2(x+1)"’

3. Walk around, if possible, to check answers and clear misconceptions.

4. Have pupils from around the classroom volunteer to give their answers.

5. Write the correct answers on the board. Ask pupils to check their work. (Answers: a. y = 4x:
(0,0), (1,4), (2,8),(3,12); b.y =2x+5:(0,5), (1,7), (2,9), (3,11);
cy=5-x:(0,5),(1,4),(2,3),(3,2); dy=2(x+1):(0,2),(1,4), (2,6),(3,8))

Closing (2 minutes)

Say: Work in your pairs and write down 2 different things you learnt today.
Allow pupils 1 minute to discuss and share ideas.

3. Have one pupil from the front and one from the back of the classroom volunteer to answer.
(Example answers: Solutions to linear equations are written as ordered pairs, (x, y); linear
equations can be written in more than one format; we can change the subject of the equation to
make our calculations easier)
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Lesson Title: Introduction to Linear Equations
in 2 Variables

Theme: Algebra

Lesson Number: M-09-087

Class/Level: JSS 3

\ Time: 35 minutes

®

verify solutions to equations in
2 variables by substitution.

Learning Outcomes
By the end of the lesson
pupils will be able to

Teaching Aids
None

Preparation
1. Write on the board:
a. Find the value of y for x =1 and
X = 2in the equationy = 2x + 7.
Write your answer as an ordered pair.
Verify if the ordered pair (given first) is a
solution to the linear equation:
b.(2,11),y = 3x+ 5.
c.(3,20),y =3(x+3)
d.(-2,8),x+y=6.
2. Write the questions from the Guided
Practice section on the board.
3. Write the questions from the Independent
Practice section on the board.

=

Opening (3 minutes)

1. Say: Last lesson we solved for y for values of x in various linear equations. Solve for y in the
equation on the board, in Question a. You have 1 minute to find its solution.

2. Allow 1 minute for pupils to answer the question.

3. Say: Who would like to give the answers? Raise your hand.

4. Select a pupil to give their answer. (Answer: (1, 9) and (2, 11))

5.

Say: Today we are going to verify solutions to equations in 2 variables by substitution.

Introduction to the New Material (10 minutes)

1.

Say: What are the 2 formats of the linear equation we looked at last lesson? Raise your hand.
(Answer:y =ax+by+c=0andy = mx + c)

Say: We will use the format y = mx + ¢ most of the time, as it is easier to work with. There are
times when we need to determine whether an ordered pair actually is a solution to an equation.
Say: This is very useful when we solve simultaneous linear equations, as we have to verify that
our ordered pair is a solution to 2 different linear equations. We know the linear equation is
given in different formats. It is still a linear equation as long as the highest power of both x and y
is 1.

Say: We verify a solution by substituting the values of the ordered pair into the equation. This is
basically a check that our answer is correct. Let us show how this works for the simple linear
equation in Question b.

Solve on the board:

y — 3x+4+5

(2,11) 11 =
_ 6+5

3x2+5

1 = U
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6. Say: This tells us that our solution is correct and the ordered pair is a solution to the equation.
When the ordered pair is a solution to an equation, we say it ‘satisfies’ the equation. Let us see
whether the ordered pair in Question c. satisfies the given linear equation.

y — 3(x+3)
(3,200 20 = 3B+3)
_ 3x6
20 =« 18
LHs » RHS

7. Say: This tells us that our solution is not correct and we need to take another look at our
calculations to find where we have made an error. Who would like to explain to the class how to
check if the ordered pair (-2, 8) satisfies the linear equation x + y = 6? Raise your hand.

8. Select a pupil with raised hand to come to the board. Ask other pupils to observe carefully to see
if they agree with the calculation.

9. Correct any errors in the solution on the board. An example solution is shown below:

X+y = 6
(-2,8) —2+8 = ©
6 _ 6

LHs = RHS

10. Say: Therefore the ordered pair (-2, 8) satisfies the linear equation x +y = 6.

11. Ask: How many solutions do you think we have to the linear equation x + y = 6? Raise your
hand.

12. Select 3-4 pupils to make suggestions to possible solutions. Write their suggestions on the
board. They will probably only think of whole numbers for x and y.

13. Put a few additional examples of solutions on the board:

1 1 1 0.25 + 5.75
5+ 45 +15
1 2 1 1 15.375 + (—9.375)
3323 7z+( 12)

14. Say: These numbers are also solutions to x + y = 6. Check by adding to see if you get 6.

15. Say: In fact, there are an infinite number of solutions for every linear equation in 2 variables. You
can pick any value for x and there will be a value for y which makes 6 when added together.

16. Say: Try it and see.

17. Allow pupils some time (about 1 minute) to verify that the above is true.

Guided Practice (10 minutes)

1. Ask pupils to work in pairs.
2. Point to the questions on the board:
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Verify if the ordered pair (given first) satisfies the given linear equation(s):

a. (3,13) y = 4x
c. (-2,7) y=5—-x
e. (1,2)

y=3—xandy=x+1

b. (1,7)
d. (9,21)

y—2x=5

y=2(x+1)

3. Walk around, if possible, to check answers and correct any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers.
5. Write the correct answers on the board. Ask pupils to check their work. (Answers:

a. (3,13)
b. (1,7)
c. (-2,7)
(9, 21)
(1,2)

y = 4x
y—2x=5
y=5—-x
y=2(x+1)
y=3—x
y=x+1

LHS = 13; RHS = 4 X 3 = 12
LHS=7-2%x1=5RHS =7
LHS = 7; RHS = 5 — (=2)

=5+2=7

LHS = 21;RHS =2 x 10 = 20
LHS=2;RHS=3-1=2
LHS=2;RHS=1+1=2

LHS # RHS:
LHS = RHS:
LHS = RHS:
LHS # RHS:
LHS = RHS:
LHS = RHS:

not a solution
solution
solution

not a solution
solution
solution

(1, 2) satisfies both equations simultaneously (at the same time).

Independent Practice (10 minutes)

1

2.

3

4.

5
a
b
c
d
e

Point to the questions on the board:

. Ask the pupils to work independently to answer the questions.

‘Verify if the ordered pair (given first) satisfies the given linear equation(s):

a. (0,-7)
c. (-4,11) x+y=5
e. (-3,6)

. (0,-7) y=3x-7

. (1,-3) y=2x-5

. (-4,11) x+y=5

. (4,30)

. (-3,6) 2x+y=0
Xx+2y=3

y=3x—7

b. (1,-3)
d. (4,30)

2x+y=0andx+ 2y =3’

. Walk around, if possible, to check answers and clear misconceptions.

y=2x—-5

y=302x+1)

Have pupils from around the classroom volunteer to give their answers.
. Write the correct answers on the board. Ask pupils to check their work. (Answers:
LHS=7,RHS=3%x0—-7 =-7
LHS=-3;RHS=2x%x (1) -5=-3
LHS=—-4+4+11=7;, RHS=5
y=32x+1) LHS=30;RHS=3(2x%x4+1)
=3X9=27
LHS=2X%X(—-3)+6 =0;RHS =0
LHS=-34+2Xx6=9;RHS =3

LHS = RHS:
LHS = RHS:
LHS # RHS:
LHS # RHS:

LHS = RHS:
LHS # RHS:

solution
solution
not a solution
not a solution

solution
not a solution

(-3, 6) does not satisfy both equations simultaneously (at the same time).

Closing (2 minutes)

1. Ask: How do we verify that an ordered pair is a solution to a linear equation? Raise your hand.
(Example answer: By substituting the values of the ordered pair into the equation)
2. Ask: How do we refer to an ordered pair which is a solution to a linear equation? Raise your
hand. (Example answer: We say it satisfies the equation)
3. Ask: How many solutions are there to a linear equation in 2 variables? Raise your hand. (Answer:
An infinite number).



Lesson Title: Finding Solutions to Linear Equations |

Theme: Algebra

Lesson Number: M-09-088

Class/Level: JSS 3 | Time: 35 minutes

@ Learning Outcomes
By the end of the lesson
pupils will be able to find

solutions to equations in 2
variables by substituting a value

for one variable and solving for
the other.

Teaching Aids
None

Preparation
1. Write on the board:
== Solve y = 2x — 5, when:

ax=1 b.y=1
Solvey = 2(x — 5), when:
c.x=6 dy=-2

2. Write the questions from the Guided
Practice section on the board.

3. Write the questions from the
Independent Practice section on the
board.

Opening (3 minutes)

1. Say: So far we have solved for y in various linear equations. In those cases, we were given values

of x and asked to find y.

2. Point to Question a.i. on the board. Say: Show how to solve for y in the equationy = 2x — 5

whenx = 1.

o v kW

Allow 1 minute for pupils to answer the question.

Say: Who would like to give the answer? Raise your hand.
Select a pupil to give their answer. (Answer:a.i. x =1,y =2x—5=2X1-5=-3,(1,-3))
Say: It is possible to know or be given values for y and be asked to solve for x. Today we are

going to find solutions to equations in 2 variables by substituting a value for one variable and

solving for the other.

Introduction to the New Material (10 minutes)

1. Point to Question a.ii. on the board. Say: Let us solve for x wheny = 1 in our equation.

2. Show this on the board:
y
i. Wheny =1 1

Check
3,1 1

LHS

2x—5
2x—5

2% <« Add5 to both sides

X

< Divide both sides by 2

3 < Gives ordered pair: (3, 1)

2X3-5
6—5

RHS
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3. Say: If we have a lot of x values to find, it is easier to change the subject of the equation to x. We
will then be able to substitute directly into the equation to find x.

y = 2x—5
y+5 = 2x «+—— Add 5 to both sides
ﬂ = x +— Divide both sides by 2
2

4. Point to Question b. on the board. Say: Let us look at the second equation on the board: y =
2(x — 5). Work in pairs to answer the question.

5. Check your answers when you finish.

6. Allow pupils 3 minutes to work in pairs to discuss and share ideas.

7. Say: Who would like to explain the solution to Question b.i.? Raise your hand.

8. Select a pupil to come to the board and explain their solution to the class. Ask other pupils to
observe carefully to see if they agree with the calculation.

9. Correct any errors in the solution on the board. Ask pupils to check their work. (Answer: See
below)

10. Ask: Did anyone change the subject of the equation for Question b.ii. to x? Raise your hand.

11. Guide a pupil to show how to change the subject to x. (Answer: See the box below)

12. Have a second pupil volunteer to come to the board and explain their solution to Question b.ii.
Ask other pupils to observe carefully to see if they agree with the calculation.

13. Correct any errors in the solution on the board. Ask pupils to check their work.
Example calculations are shown below:

y = 2(x-15)
b.i. Whenx =6 y = 2x(6-5)
= 2x1
= 2 (6,2)
Check (always)
(6,2) 2 = 2(6-5)
= 2% (1)
2 = 2
LHS = RHS
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b.ii. Wheny =

-2 =
-2

N | o

Check

(4,-2) -2

-2 =

LHS =

Guided Practice (10 minutes)

2(x — 5)

2x — 10

2x

NN

2(4-5)
2% (=1

RHS

Ask pupils to continue to work in pairs.

Point to the questions on the board:

Solve y = 3x + 4, when:

a x=2
d y=0

(4" _2)

b. x=-1
e. y=-2
3. Encourage pupils to change the subject of the equation where appropriate.

Checks can be done using the inverse equations.

y = 2(x—5)
= 2x—10
y
+10 = 2x
y+10
2 =X
x y+ 10
2
c. x=4
fooy=-5

4. Walk around, if possible, to check answers and correct any misconceptions.

5. Have pupils from around the classroom volunteer to give their answers to the questions,

including checking the questions.

6. Write the correct answers and steps on the board. Ask pupils to check their work.

y—4
(Answers: y=3x+4, X =
a.x=2 y=3x2+4=10
b.x=—-1 y=3x(-1)+4=1
c.x=4 y=3x4+4=16
0—-4 4
Y ¥=73 3
e V= 2 _—2-4 -6 )
yETeXETIT T T
-5—-4 -9
Y ¥=T3 3
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(2,10)
(=2,1)

(4,16)
4 0

(—§, )

(—2,-2)

(=3,-5)

Check: x =222 _8_ >

3 3
Check:x =1 2=_-232-_

3 3
Check:x =272 12 _4

3 3

Check:y =3x (=5)+4=0
Check:y =3 X (-2)+4=-2

Check:y =3 X (=3) +4 = —5).



Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.

2.

4

Point to the questions on the board:
Solve y = 4(x — 2), when:
a. x=0 b.
d y=0 e.

xX=6 c x=-1
y=2 fooy=-2

Encourage pupils to change the subject of the equation where appropriate.

The inverse equations can be used for checking.

Walk around, if possible, to check answers and clear misconceptions.
Have pupils from around the classroom volunteer to give their answers.
Write the correct answers on the board. Ask pupils to check their work.

(Answers: y=4(x —2), x = y4L8

ax=0 y=4x(0-2)=-8 (0,—8)  Checkix=—""=0

b.x=6 y=4x(6-2)=16 (6,16) Checkix=="=-Z=¢

cx=-1y=4x(-1-2)=-12 (-1,-12) Checkix="—"=""=-1

dy=0 x=¥=—%=2 (2,0) Check:y=4x(2-2)=0
2 1

e.y=2 X=%8=TO=2,5 (2.5,2)  Checkiy =4 x (2.5—2) =2
—2+8 6

f.y=-2x= 4+ =Z=1'5 (—1.5,-2) Checkiy=4x(15-2)=-2

Closing (2 minutes)

1.

Ask pupils to write down in 1 minute one thing they learnt in this lesson they did not know
before.

Have pupils from around the classroom volunteer to give their answers. (Example answers:
Change the subject of the equation to x if there are a lot of x values to find; we can use the
equation with x as the subject to check the solution)
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Lesson Title: Finding Solutions to Linear Equations Il

Theme: Algebra

Lesson Number: M-09-089 Class/Level: JSS 3 | Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
By the end of the lesson None 1. Write on the board:

pupils will be able to solve
linear equations where the
variable appears on both sides
of the equation by balancing
the equation and combining
like terms.

== Solve the following equations:
Xx+6

2
b.5x+2=4x+5
c.2(x—3)=8-3x

2. Write the questions from the Guided

Practice section on the board.

3. Write the questions from the

Independent Practice section on the

board.

Opening (3 minutes)

P wnN R

Allow 1 minute for pupils to answer the question.

X+6
(Answer:7= 5x+6 =10,x—10— 6 = 4)

X+6
Say: Solve for x in Question a. on the board: = 5. Raise your hand when you finish.

Select a pupil with raised hand to explain their answer on the board.
Correct any errors in the solution on the board. Ask pupils to check their work.

Say: Today we are going to solve linear equations where the variable appears on both sides of

the equation by balancing the equation and combining like terms.

Introduction to the New Material (10 minutes)

1.

Say: We sometimes have linear equations where the variable is on both sides of the equation.

An example of this type of equation is shown in Question b.

Ask a pupil to read Question b.: Solve 5x + 2 = 4x + 5.

Ask: What format of the linear equation does each side have? Raise your hand. (Answer:y =
mx + c).

Say: When we make 2 linear equations equal to each other, we end up with a variable on both
sides of the equal sign. We use the balance method, which we are familiar with, to solve for the
variable. We will go through each step for this question.

Show how to balance Question b. Ask questions at each step. Ask pupils to raise their hand to
answer.

Note that the order of the steps may be different. Follow the steps suggested by pupils as long
as they are correct (e.g. subtract 2, then subtract 4x).

An example calculation is shown below:

Sx+2 = 4X+5

Ask: What is the first step?

(Answer: Subtract 4x from both sides.) 5x+2 —4x = 4x—4x+5
Ask: What do we get? .
Answer: Shown as given by selected pupil) x+2 =
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8. Ask: What is the next step?
(Answer: Subtract 2 from both sides.)

9. Ask: What answer do we get? (Answer: 3)

10. Say: We check our answer as we always do.

11. Have a pupil volunteer to come to the board to
check.

5-2
X+2—2 =
x = 3
Check

5x3+2 = 4X3+5

17 17

LHs = RHS

12. Do a visual check of the classroom to ensure pupils have understood the procedure.

You may need to go through it one more time.

13. Say: From now on we will balance the equation in a more efficient manner. We will write the

result from the inverse operation straight away.

14. Say: Let us do that with the next question.

15. Ask a pupil to read Question c.: Solve 2(x — 3) = 8 — 3x.
16. Guide a volunteer to show how to balance the equation in a more efficient manner. Ask other

pupils to observe carefully to see if they agree with the calculation. Ask the pupil to write each

answer straight away without the intermediate steps.

The procedure is shown below:

2(x—3) = 8—3x

4x—6 = 8—3x ¢
7x—6 = 8 ¢
7x = 14 ¢
X = 2 ¢
Check

4xXx2—6 = 8—3%X2
2 = 2

LHS = RHS

Guided Practice (10 minutes)

1. Ask pupils to work in pairs.
2. Point to the questions on the board:

Solvey = 3x + 7 when:
a. y=5x+3
c. y=x-1
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Add 3x to both sides of the equation
Add 6 to both sides

Divide both sides by 7



Check the solution to each pair of equations.

Walk around, if possible, to check answers and correct any misconceptions.
Have pupils from around the classroom volunteer to give their answers.
Write the correct answers on the board. Ask pupils to check their work.

(Answers:
Equation Solution Check

3x+7=5x+3 4=2x;x=2 3x2+7=5x2+3;13 =13
3x+7=5x—3 10=2x;x=5 3X5+7=5x%5—3;22=22
3x+7=x—-1 2x=-8x=-4 3x(-4)+7=-4—-1;-5=-5
3x+7=-x+3 4x=-4x=-1 3x(-D+7=—(-1D)+34=4

o 0o T o

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.

2. Point to the questions on the board:

Solve for x in the following equations. Check the solution to the equation.

a. 3x+2=5x—-8 b. 2x—2=3x-7
c. 2—x=x—4 d. 3-5x=—(x+5)
e. 3x+1)=7x—-1) f. 2(5x+2)=3(x—-1)

3. Walk around, if possible, to check answers and clear misconceptions.
4. Ask pupils to exchange exercise books and check each other’s work.
5. Have pupils from around the classroom volunteer to give their answers.
6. Write the correct answers on the board. Ask pupils to check the answers.
(Answers:
Equation Solution Check
a. 3x+2=5x-8 10 =2x;x=5 3x54+2=5%x5-8;17=17
b. 2x—3=3x—-9 X=6 2X6—-3=3%X6—-9,9=9
c. 2—x=x—4 6 =2x;x=3 2—-3=3-4,-1=-1
d 3—-5x=—-(x+5) 3-5x=-x-5 3-5Xx2=—-(2+4+5);-7=-7
8=4x;x=2
e. 3(x+1) 3x+3=7x-17; 3x25+3=7%x25-7;
=7(x—1) 10 = 4x;x — 2.5 10.5=10.5
f. 2(5x+2) 10x+4=3x—3; 10x(-1)+4=3x%x(-1)-3;
=3(x—1) 7x=-7;x=-1 —6=-—6

Closing (2 minutes)

1.

LHS=RHS
LHS=RHS
LHS=RHS
LHS=RHS)

LHS=RHS
LHS=RHS
LHS=RHS
LHS=RHS

LHS=RHS

LHS=RHS

Say: Write down on a piece of paper one or 2 questions you did not get right this lesson. Do not

write your names, just the questions.

Check the questions written by the pupils after the lesson. Use it as a guide to focus on

guestions for the next lesson when pupils will be answering general questions on solving linear

equations.
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Lesson Title: Practice Solving Linear Equations | Theme: Algebra

Lesson Number: M-09-090 Class/Level: JSS 3 ‘ Time: 35 minutes

Learning Outcomes Teaching Aids Preparation
By the end of the lesson None 1. Write on the board:

solve any linear equation in 2

pupils will be able to Question 1: Which of these are linear

. equations?

variables. a.y=4x+3 b.p=3q+ 35
c.u+2w=15
d. Solvey = 4x + 3 when:
i.x=4 i.y =11
iii.y=x—6

e. Verify if (4, 20) is a solution to the
equation.
2. Write the questions from the Guided
Practice section on the board.
3. Write the questions from the
Independent Practice section on the
board.

Opening (3 minutes)

1.

5.

Point to Question 1 on the board. Ask: Which of the equations on the board is a linear equation?
Raise your hand.

Allow the pupils one minute to think and discuss ideas.

Select a pupil to answer the question. (Answer: All of them)

Ask: How can you tell they are all linear equations? Raise your hand. (Answer: The highest power
of both variables is 1.)

Say: Today we are going to solve any linear equation in 2 variables.

Introduction to the New Material (10 minutes)

1.

Say: We will substitute different values for y in linear equations. We will also verify that an
ordered pair is a solution to our equation.

Say: We will work through all the different types of problems involving linear equations in
Question d. together. We will write the answers as ordered pairs.

d. Solve y — 4x+3 when:
i. x=4 y = 4%x4+3
= 19 (4,19)
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Check (4,19) 19
19

LHS

Check (2,11) 11
11

LHS

Check (-3,-9) -3-6

iv. Verify (4,20) 20
20

LHS

3. Say: These are the main types of problems that are involved in solving linear equations. It is very
important that we check after we have solved for X, y or both. This helps us to catch any errors

we make in our calculations.

Guided Practice (10 minutes)

1. Ask pupils to work in pairs.

4x4+4+3
19

RHS

4x + 3
4x
2 (2,11

4x2+4+3
11

RHS

4x + 3:

-9 (=3,-9)

4x(-3)+3
-12+3
-9

RHS

4x4+4+3
19

RHS
equation.
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2. Point to the questions on the board:
Solvey = 2(x + 5) when:
a. x=6 b. y=18 c. y=2(1-x)
d. Verifyif (2, 16) is a solution to the equation.

3. Walk around, if possible, to check answers and correct any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers.
5. Write the correct answers on the board. Ask pupils to check their work.

(Answers:
Equation Solution Check
y=2(x+5)
a. X=6 y=2(6+5)=2x11=22 (6,22)22 =2(6+5) =2x 11 =22 LHS=RHS
b. y=18 18=2(x+5),9=x+5x=4 (4,18) 18 =2(4+5) =2x%x9 =18 LHS=RHS
c. y=2(1-x) 2(1—-x)=2(x+5), (=2,6) 21 —(—2)) =2(—2+5), LHS=RHS
1—-x=x+4+52x=—-4,x=-2, 2X3=2X3X6=6
y=2X(—-2+5)=2%x3=6
d. Verify (2,16) 16 =2(2+5)=2x7=14 (2,16) is not a solution LHS#RHS

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:
Solve y = 3(x — 2) when:
a. x=4 b. y=12 c. y=x—4
d. Verify if (8, 18) is a solution to the equation.
3. Walk around, if possible, to check answers and clear misconceptions.
4. Have pupils from around the classroom volunteer to give their answers.
5. Write the correct answers on the board. Ask pupils to check their work.
(Answers:
Equation Solution Check
y=3(x-2)
a. x=4% y=3(4—-2)=3%x2=6 (4,6) 6=3(4—-2)=3%x2=6 LHS=RHS
b. y=12 12=3(x—2),4=x—-2,x=6 (6,12) 12=3(6—2) =3 x4 =12 LHS=RHS
cy=x—4% x—4=3x-2), (1,-3) 1-4=3(1-2), LHS=RHS
x—4=3x—-62x=2,x=1 —-3=3x(-1)=-3
y=1—-4=-3
d. Verify (8,18) 18=3(8—-2)=3x6=18 (8,18) is a solution LHS=RHS

Closing (2 minutes)

1. Say: Write down on a piece of paper one or 2 questions you did not get right this lesson. Do not
write your names, just the questions.

2. Check the questions written by the pupils after the lesson. Use it as a guide to focus on
questions for the next lesson when pupils will be answering story problems on linear equations.
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Lesson Title: Solving Linear Equation Story Problems | Theme: Algebra

Lesson Number: M-09-091 Class/Level: JSS3 | Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
By the end of the lesson None Write the questions at the end of
pupils will be able to == this lesson plan on the board.

solve simple story problems by
creating and solving linear
equations in 2 variables.

Opening (3 minutes)

1. Say: Solve for x in Question a. on the board (Question a. is provided with the other questions at
the end of this lesson plan). Raise your hand when you finish.

2. Allow 1 minute for pupils to answer the question.
Select a pupil with raised hand to explain their answer on the board.
(Answer:y =4x+5=4Xx3+5=17)

4. Say: Today we are going to solve simple story problems by creating and solving linear equations
in 2 variables.

Introduction to the New Material (10 minutes)

1. Ask a pupil to read Question b. (at the end of this lesson plan) on the

board . Question b.
2. Ask: Who would like to explain on the board what to do?
3. Select a pupil with hand raised. (Answer: Equation shown right) X+ 3
y =
4. Say: We know that Amina is 15 years old. Show that in the equation. 15 = x+3
5. Say: Solve for x. X
15-3 =
Marie’s age: 12
X -

6. Ask a pupil to read Question c. on the board.
7. Ask: What are we being asked to find? Raise your hand.

8. Allow pupils to discuss and share ideas for a few moments
(less than 1 minute).

9. Have a pupil from the back of the classroom volunteer to answer.
(Answer: Equation, or formula, for perimeter of a rectangle.)

10. Guide pupils to show how to set up and solve for the perimeter
of a rectangle. Ask pupils to raise their hand to answer.

11. Ask: What is the general formula for the perimeter of a rectangle?

(Answer: 2 x (length + width) Question c.

12. Ask: How do we write that as an equation involving both P and x?

X
(Example answer: Shown; next equation may be given straightaway.) P = ZX (x+x+5)

13. Ask: What is the next step? (Answer: Collect like terms and simplify.) P = 2(2x+5)
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14. Ask: What variables do we have in this equation? (Answer: P and x)

15. Say: The value of P will change depending on the value of x. _ 2(2x8+5)
How do we find the value of P when x = 8 cm?

. . . - 2x21
(Answer: Substitute 8 into the equation.)
16. Have a pupil volunteer to come to the board to carry out the
calculation. Ask other pupils to solve it in their exercise books. 42 cm

17. Correct any errors in the solution on the board. Ask pupils to check
their work.

18. Say: We can also find x if we know the value of P.

Suppose P = 50 cm 50 _ 2(2x+5)
25 - 2x+5
20 - 2x
Xx - 10cm
check 50 T 2(2x10+5)
= 2x25
50 T 50
LHS = RHS

Guided Practice (10 minutes)

Ask pupils to work in pairs to answer Questions d. and e. on the board.

Walk around, if possible, to check answers and correct any misconceptions.

Have pupils from around the classroom volunteer to give their answers.

Write the correct answers on the board. Ask pupils to check their work. (Answers: shown at the
end of this lesson plan)

PwnNnPR

Independent Practice (10 minutes)

Ask the pupils to work independently to answer Questions f. and g.
Walk around, if possible, to check answers and clear misconceptions.

. Have pupils from around the classroom volunteer to give their answers.
. Write the correct answers on the board. Ask pupils to check their work. (Answers: shown at the
end of this lesson plan)

1
2
3. Ask pupils to exchange exercise books and check each other’s work.
4
5

Closing (2 minutes)

1. Say: Write down one thing you learnt today.
Allow pupils 1 minute to discuss and share ideas.
Have one pupil from the front and one from the back of the classroom volunteer to answer.
(Example answers: How to set up and solve a linear equation in 2 variables)
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[QUESTIONS FOR USE DURING THE LESSON]

a. Solve y =4x+ 5whenx = 3.

b. Aminais 3 years older than her sister Marie. If Amina’s age is y and Marie’s age is x, write the
relationship between the ages in an equation. If Amina is 15 years old, how old is her sister
Marie?

c. The width of a rectangle is x. The length is x 4+ 5.

i Write an equation for its perimeter, P, in terms of x.
ii. Find the perimeter when x = 8 cm.
iii. Find x when the perimeter is 50 cm.

d. Abi thinks of a number. She multiplies the number by 5 and then subtracts 2. She writes this
answer asy in an equation. Can you write the equation Abi wrote down? Abi calculates that y is
equal to 23. What number did she think of?

e. 3angles of a shape are given by x, x + 20 and x + 40. Write an equation for y, the sum of the 3
angles. If y = 180, find the value of x and the other 2 angles.

f.  Ahmed thinks of a number, x. He multiplies it by 3, then adds 3. The answer, y, is the same if he
adds 10 to the number. Find the number.

g. 2 consecutive integers are denoted by n and n + 1. Find an equation for their sum, S.

If S = 69, find the 2 integers.

(Answers:
a. See Opening
b. See Introduction to the New Material

c. See Introduction to the New Material

d y=5x—-2 Check:23 =5x5-2 LHS = RHS
y=23=5x—2,25=5x x=5 =23-2=23
e. y=x+x+20)+(x+40)=x+x+x+20+40 Check: 180 =3 x 40 + 60 LHS = RHS
=3x+ 60 =120+ 60 = 180
180 = 3x 4+ 60,120 = 3%, x =40 Check: 180 = 40 + 60 + LHS = RHS
The other angles are: x + 20 =40+ 20 = 60 80,180 = 180
andx + 40 = 40 + 40 = 80
f oy =3x43=x+102x=7x=L=35 Check: LS = RHS
2 3x35+3=35+10,
13.5 =135
g. S=n+n+1=2n+1 Check: 69 = 34 + 35 LHS = RHS
69=2n+1,68=2nn=34,n+1=35 =69
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Lesson Title: Solving Linear Equation Story Problems Il Theme: Algebra

Lesson Number: M-09-092 Class/Level: JSS 3 Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
By the end of the lesson None Write the questions at the end of
pupils will be able to == this lesson plan on the board.

solve more difficult story
problems by creating and
solving linear equations in 2
variables.

Opening (3 minutes)

1.

Say: Solve for x in Question a. on the board (all questions are written at the end of this lesson
plan). Raise your hand when you finish.

Allow 1 minute for pupils to answer the question.

Select a pupil with raised hand to explain their answer on the board. Ask other pupils to observe
carefully to see if they agree with the calculation.

Correct any errors in the solution on the board. Ask pupils to check their work.

0 10=x+610-6=x x =4
Say: Today we are going to solve more difficult story problems by creating and solving linear

(Answer:y =5 =

equations in 2 variables.

Introduction to the New Material (10 minutes)

1.

2.

10.

11.

12.

Have a pupil volunteer to read Question b. on the board.

Say: We will solve the equation together. You will answer each question as we go along in your
exercise books. Raise your hand to answer my questions.
Ask: Who would like to explain the first step?

Select a pupil with hand raised.

Question b.

(Example answer: Add the 3 numbers and make them equal to y.)

Ask pupils to write down the answer for the first step in their
x+ (x+3) +4x

exercise books. (Answer: Equation shown at right) y =
Ask: What is the next step?
. N Xx+x+4x+3

(Answer: Collect like terms and simplify.) y =
Allow a few moments for pupils to do this.
Have a pupil volunteer to complete the equation on the board. 6x + 3

y =
Say: We know thaty = 120. Show that in the equation.

6x+ 3
Solve for x. 120 =
Allow some more time for pupils to solve the equation in their 6
X

exercise books. 117 =
Have another pupil volunteer to show this on the board. 19.5

(Answer: Solution shown at right) X =
Ask pupils to find the other 2 numbers. (Answers: 22.5 and 78)
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13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

Ask pupils to check their numbers are correct.

Ask a pupil to read Question c. on the board.
Ask: What equation are we being asked to find?

Allow pupils to discuss and share ideas for a few moments
(less than 1 minute).

Have a pupil from the back of the classroom volunteer to
answer.

(Answer: Shown at right)

Ask: What is the next step? (Answer: Write the second
equation and make the 2 equations equal.)

Show how to do this on the board.

Ask the pupils to copy it into their exercise books.

Say: Work in pairs to solve for x and y.
Raise your hand when you finish.

Allow 3 minutes for pupils to do this in their exercise books.

They should also check their solution.

Select a pupil with hand raised to explain the solution on the
board. Ask other pupils to observe carefully to see if they agree

with the calculation.

Correct any errors in the solution on the board. Ask pupils to

check their work. (Answer: see below)

4x + 3 3x+7
X ) 4
y = 3x+7
T 3x4+7
y ) 19
4x + 3 =3x+7
4x4+3 =3%xX4+7
19 =19
LHS = RHS

Guided Practice (10 minutes)

120

120

LHS =

Question c.

4+ 3 =

1. Ask pupils to work in pairs to answer Questions d. and e. on the board.
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19.5+ 225+ 78
120

RHS

3x+7

3x+7



Walk around, if possible, to check answers and correct any misconceptions.
Have pupils from around the classroom volunteer to give their answers.
Write the correct answers on the board. Ask pupils to check their work. (Answers: shown at the

end of this lesson plan.

Independent Practice (10 minutes)

vr W e

C

. Ask the pupils to work independently to answer Questions f. and g.

Walk around, if possible, to check answers and clear misconceptions.

Ask pupils to exchange exercise books and check each other’s work.

Have pupils from around the classroom volunteer to give their answers.

Write the correct answers on the board. Ask pupils to check their work. (Answers: shown at the
end of this lesson plan.

losing (2 minutes)

Say: Write down one thing you learnt today.

Allow pupils 1 minute to discuss and share ideas.

Have one pupil from the front and one from the back of the classroom volunteer to answer.
(Example answers: How to create and solve more difficult linear equations in 2 variables. Accept
all reasonable answers.)

[QUESTIONS FOR USE DURING THE LESSON]

a. Solvey = %when y = 5.
b. 3 numbers are denoted x, x + 3 and 4x. Their sum is denoted by y. Write an equation
showing this relationship between x and y. If y = 120, what are the 3 numbers?
c.The value of a quantity, y, is given by 3 times x plus 7.
i.  Write an equation connecting y and x.
ii. If this same quantity, y, is equal to 4 times x minus 3, write the equation connecting the 2
relationships. Hence, find x and y.
d. 2 consecutive odd numbers are denoted by n and n + 2. Their sum is denoted by S. Write the
equation to show this. If S = 52, find the numbers.
e.2 rectangles have the same area, A. The sides of the first rectangle are 2 cm and (x + 8) cm. The
sides of the second rectangle are 3 cm and (x + 4) cm. Find the value of x.
f. 2 friends are the same age, A. One friend says ‘You will know my age if you multiply a number by 4
and then add 3.
The second friend says ‘You will know my age if you multiply the same number as my friend by 6
and then subtract 3. What age are the friends?
g.The length of each side of an equilateral triangle is x + 5.
i Write an equation for its perimeter, P, in terms of x.
ii. Find the perimeter when x = 6 cm.
iii. Find x when the perimeter is 45 cm.

(Answers:
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See Opening

. See Introduction to the New Material

See Introduction to the New Material
S=n+n+2=2n+2,S=52=2n+ 2,50 = 2n,
n = 25. The second number is 27.
A=2(x+8)=3(x+4),2x+16=3x+12,x=4

Age=4x+3=6x—3,2x=6,x=3,
Age=4x3+3=15

i.P=x+5)+x+5+x+5)
=3xX(x+5) =3x+5)
ii.P=3(6+5)=3x11=33cm

iii.45 =3(x+5),15=x+5,x=10cm)

163

Check: 52 =2x%x25+2
=52
Check:
2(4+8)=3(4+4),
2X12=3X%8,24
=24
Check:
4%x3+3=6x3-3
15 =15

Check:
c) 45 =3(10+5)
= 3 X 15 = 45).

LHS = RHS

LHS = RHS

LHS = RHS

LHS = RHS



Lesson Title: Table of Values Theme: Algebra

pupils will be able to create a
table of values for a simple
linear equation in 2 variables.

Lesson Number: M-09-093 Class/Level: JSS 3 ‘ Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
By the end of the lesson None 1. Write on the board:

=— Write these linear equations in the

formy = mx +c:

a.x+y—2=0

b.x—y=2

c.2x—y+1=0
2. Write on the board:
Vocabulary list: dependent and independent
variables
3. Copy the linear equations and tables at
the end of the lesson plan for Guided
Practice.
4. Write the questions from the
Independent Practice section on the board.

Opening (3 minutes)

Say: Change the linear equations on the board to the formy = mx + c.

Allow 1-2 minutes for pupils to answer the question.

Have pupils volunteer to give their answers. (Answers: a. y=2—X%, b.y=x+2, c. y=2x+

1)

4. Say: Today we are going to create a table of values for simple linear equations in 2 variables.

Introduction to the New Material (10 minutes)

1. The tables in this lesson plan will be used in future lessons. Ask pupils to copy the tables in their

exercise books.

2. Say: The linear equation y = mx + c has 2 variables, x and y. The value of y will change
depending on the value of x. y is called the dependent variable, and x is called the independent
variable. Let us create a table of values for the linear equationy = 2 — x.

3. Draw a table with values of x from —3 to + 3.

Have pupils volunteer one at a time to give the y value for each x value.
5. Complete the table with the given values. Correct any errors.

X -3 -2 -1

y 5 4 3

6. Say: The table will be used in a future lesson to draw a straight line graph.
7. Select a pupil to read the amended form of Equation b., y = x + 2.
8. Ask pupils to copy and complete the table for y = x + 2 in their exercise books.

They should use x values from —3 to + 3.

9. Have a pupil volunteer to come to the board and complete the table with help from the class.

10. Correct any errors in the solution on the board.
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11.

12.
13.

14.
15.
16.

17.

X -3 -2 -1 0 1 2 3
y —1 0 1 2 3 4 5

Ask pupils to work in pairs to complete the table for the amended form of Equation c.,
y=2x+1.

Have a pupil volunteer to come to the board and complete the table with help from the class.
Correct any errors in the solution on the board.

X -3 -2 -1 0 1 2 3
y -5 -3 -1 1 3 5 7

Ask: Can anyone see a pattern in the y values in the tables?

Allow the pupils to discuss the tables to find any patterns.

Have pupils from around the room volunteer to give the pattern to the y values in each table.
(Answer: y = 2 — x: the y values decrease in steps of one; y = x + 2: increase in steps of 1;

y = 2x + 1:increase in steps of 2.)

Say: You can usually see a pattern when you start to complete a table. This helps you check you
are not making a mistake.

Guided Practice (10 minutes)

Ask pupils to continue to work in pairs.

Ask them to match the linear equation with the correct table of values in the linear equations
and corresponding table at the end of the lesson plan.

Walk around, if possible, to check answers and correct any misconceptions.

Have pupils from around the classroom volunteer to give their answers.

Write the correct answers on the board. Ask pupils to check their work. (Answers: shown at the
end of this lesson plan)

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.

2. Point to the questions on the board:

Draw a table with values of x from —3 to + 3 for the linear equations below:

a. y=3x b. y=2x+3
c. y=3x+5 d 3x—-y=2
e. y=6—4x f. y=5x—4

Walk around, if possible, to check answers and clear misconceptions.

Have pupils from around the classroom volunteer to give their answers.

Write the correct answers on the board. Ask pupils to check their work. (Answers: shown at the
end of this lesson plan)

Closing (2 minutes)

1.
2.

Say: Work in your pairs and write down 2 different things you learnt today.
Allow pupils 1 minute to discuss and share ideas.
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3. Have one pupil from the front and one from the back of the classroom volunteer to answer.
(Example answers: How to create a table of values from a linear equation; how to recognise a
pattern in a table of values)

[TABLE OF VALUES FOR GUIDED PRACTICE]

Match the linear equation with the correct table of values.

a. y=x+3 a. x| =3]|=-2|-101]2]3
y | =3 -2/-101]2]3
b. y=3x+4+2 b. x| =3 =-2|-101]2]|3
y|11}9 7|53 |1]|-1
c y =X c x |—3 -2 -1 01|23
y|0|1]|2|3]4|5]|6
d y=2x—-1 d. x| =3 -2/-10(1]|2]3
y |-8|—=5-2{1|4]|7]10
e. 2x +y =5 e. x | =3 =2|-1 0| 1| 2] 3
y |—=7 -4/ -1 2 | 5| 8 | 11]
f. y=3x+1 f. x |=3|-2{-11 0|1 |2]3
y =7 -5 -3 -1 1 | 3|5

(Answers: Match linear equation and table: a. and c.; b. and e.; c. and a.;
d.and f.;e.and b.; f.and d.)

[ANSWERS: TABLE OF VALUES FOR INDEPENDENT PRACTICE]

a. y=3x x | =3 =-2|-10|1]| 2] 3
y |—-9—-6/-310|3]|6]|9

b. y=2x+3 X |[—=3]-2|-1/0|1]2]|3
y|-3-11(3|5|7]|9

c. y=3x+5 x |-3]-2|—-1/0|1]2]|3
y |—4 -1 2|5 |8 |11| 14

d 3x-y=2 x |=3|-2|-10|1]|2]3
y =11 =8| =5/ =2| 1 | 4 | 7

e. y=6-—4x x |=3-2|-10|1|2|3
y |18 14|10| 6 | 2 | —=2| —6

f. y=5x—4 x |=3|-2|-10|1]|2]3
—19—-14 -9| —4| 1 | 6 | 11
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Lesson Title: Table of Values Theme: Algebra

Lesson Number: M-09-094 Class/Level: JSS 3 | Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the lesson None 1. Write on the board:
pupils will be able to == Write these linear equations in
create a table of values for a the formy = mx + c:
more complicated linear a.y— %x —-2=0
equation in 2 variables. b.x — 2y = 2
c.2(x+3y)=5
2. Write the questions from the Guided
Practice section on the board.

Opening (3 minutes)

S

Say: Change the linear equations on the board to the formy = mx + c.

Allow 1-2 minutes for pupils to answer the question.
Have pupils volunteer to give their answers.

. . . 1
Write the correct answers on the board. Ask pupils to check their work. (Answers: a.y = 5X +

X—2 5-2x
2;b.y=T;C.y= > )

Say: Today we are going to create a table of values for more complicated linear equations in 2

variables.

Introduction to the New Material (10 minutes)

1.

The tables in this lesson plan will be used in future lessons. Ask pupils to copy the tables in their
exercise books.
Say: We will continue our work from the last lesson. Let us create a table of values for the linear

. 1
equationy = ~x + 2.
Draw a table with values of x from —3 to + 3.
Have pupils volunteer one at a time to give the y value for each x value.

Complete the table with the given values. Answers can be given in fractions or decimals.
Correct any errors.

X -3 -2 -1 0 1 2 3

EITHER | 'y 0.5 1 1.5 2 2.5 3 3.5
OR 1 1 ! 2 2 L 3 31
y 2 2 2 2

. . -2
Have a pupil volunteer to read the amended form of Equation b., y = XT .

Ask pupils to copy and complete the table for y = % in their exercise books.

Say: Use the pattern in the y values to help you check you are not making a mistake.
Have a pupil volunteer to come to the board and complete the table with help from the class.
Answers can be given in fractions or decimals.
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10.

11.

12.

13.

Correct any errors in the solution on the board.
X -3 | =2 | -1 0 1 2 3
EMHER| y | =25 | =2 | =15| -1 | =05 | 0 0.5
1 1 1 1
OR 2z =2 | 12| -1 ] == | o -
Y 2 2 2 2
Ask pupils to work in pairs to complete the table for the amended form of Equation c.,
_ 5—-2x
= —5—

Have a pupil volunteer to come to the board and complete the table with help from the class.
Answers can be given in fractions or decimals.

Correct any errors in the solution on the board.

X -3 ~2 -1 0 1 2 3
EITHER | y 55 | 45 | 35 | 25 | 1.5 | 05 | =05
oR N T S 1 1
Y 2 2 2 2 2 2 2

Guided Practice (10 minutes)

1. Ask pupils to continue to work in pairs.

2. Point to the questions on the board:

Create a table with values of x from —3 to + 3. Give your answers as fractions.
2 1
a. y=§x+1 b. y=§x+1
c.y=2—%x d. 2x+3y=1
Walk around, if possible, to check answers and clear misconceptions.
Have pupils from around the classroom volunteer to give their answers.
Write the correct answers on the board. Ask pupils to check their work. (Answers shown at the
end of this lesson plan)

Independent Practice (10 minutes)

voR W e

Ask pupils to continue to work in pairs.

Ask pupils to create 3 linear equations and a related table of values of x from —3 to + 3.
Ask them to give the linear equations and the tables to their partner.

Their partner will then try to match the linear equation with the correct table of values.

Guide pupils to create simple equations (e.g. y =x+ 7,y = %X). The challenge here is for them

to come up with their own equations and related tables.

Walk around, if possible, to check answers and correct any misconceptions. For example, the
equations are not linear (the power of x and/or y is higher than 1).

Have pupils from around the classroom volunteer to write their linear equations and related
tables on the board.
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8. Correct any errors on the board. (Answers: Various. Use errors or misconceptions as teaching
points.)

Closing (2 minutes)

Say: Work in your pairs and write down 2 different things you learnt today.
Allow pupils 1 minute to discuss and share ideas.

3. Have one pupil from the front and one from the back of the classroom volunteer to answer.
(Example answers: How to create a table of values with fractions or decimals; create own linear
equation and table of values)

[ANSWERS: TABLE OF VALUES FOR GUIDED PRACTICE]

2
L y=Zx+1 11]3 4
—Zl = | 2112|122
> Y175/ 5| 5 5
x | =3[ —2[-1]0 1] 2
L+t 12 212
1 y==X
o|=|2|1|1215
3 Y 3|3 3
x | =3[ —2[-1]0]1]2]3
2 1 1 1
jil. y=2-—=x -
2 y 3503|2502 1501 |3
x [—3[—2[-1lo1]2] 3
v. 2x+3y=1 2 1] 1 2
2= 14 1] 2 |=2| -1|-12
Y 3|73 3
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Lesson Title: Review of the Cartesian Plane

Theme: Algebra

Class/Level: JSS 3

\ Time: 35 minutes

Lesson Number: M-09-095
Learning Outcomes
By the end of the lesson

pupils will be able to:
1. Draw a Cartesian plane.
2. Identify the x- and y-axes and
label them with positive and
negative values.
3. Identify points in each

guadrant of a Cartesian plane
and write them in the form

%)

None

Teaching Aids

Preparation

1. If your board does not have a
== Cartesian plane (grid), you will need
to prepare one on half of the board. You
will need grids for all the lessons on graphs
of linear equations.
2. Mark on a Cartesian plane the points
from —10 to +10 for both axes as shown in
the Introduction.
3. Write on the board:
Vocabulary List: Cartesian plane, axis, axes
(plural), quadrant, co-ordinates, point

Opening (3 minutes)

1.

a linear equation written as (x,y))

Ask: Who can remind the class what an ordered pair is? Raise your hand. (Answer: A solution to

Say: Today we are going to draw a Cartesian plane, identify the x- and y-axes in the plane. We

will also be plotting points in each quadrant of a Cartesian plane and write them in the form

xy)-

Introduction to the New Material (10 minutes)

Mark the points from —10 to +10 for both axes as shown.
Note that the arrow points in the direction of increasing value (not both directions as often

shown in textbooks). Also note the completed grid is shown here.

through the information.
Say: The grid system is called a ‘Cartesian

plane’. A plane is any flat 2-dimensional surface.

Point to the axes one at a time.

The x-axis goes from left to right and increases
in value as shown by the arrow. Only a small
part of the axis is shown from —10 to +10. It
goes to infinity in both directions.

Say: The y-axis goes from the bottom of the

board to the top. It also increases in value in the

direction of the arrow. We have shown only the
part from —10 to +10. It too goes to infinity in
both directions.

guadrants, numbered as shown with Roman
numerals.
Number the quadrants at this point.
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Say: We draw the 2 axes on the Cartesian plane.

Say: The 2 axes divide the Cartesian plane into 4

Pupils will initially see a blank grid with only the axes showing. Complete the grid as you go

b
10
9
8
7
6
| 5 L
(n s (1)
3
2
1
0
Fo 9 8 7 65 4 -3 -2-1-1 123456?8910%
[ ] 2 [
/L-L = /J-i\
-4
(1 = (IV)
6 ]
-7
-8
-2
-1




10.

Mark the points A, B, C, and D on the plane as

j-‘A
shown. Or any 4 points (one in each quadrant). 19”
11. Say: Who can tell the class the coordinates of B
point A? Raise your hand. :
12. Select a pupil who has raised their hand to give : A
the answer. (Answer: A (6,4)) C 2
13. Repeat the question for the other 3 points. i
(Answers: B (_2' _8): C (_7: 3): D (10; _5)) lo o -8-7-6-5-4-3-2-1 -01 1234567 8 910 >x
-2
Guided Practice (10 minutes) >
5 D
1. Mark any 8 points, 2 in each quadrant of the j
plane on the board. (Or use the example Bl [
question for Guided Practice at the end of the -_19
lesson plan)
2. Ask pupils to work in pairs to answer the
guestion on the board.
3. Ask pupils to write the coordinates as ordered pairs.
4. Walk around, if possible, to check their answers and clear up any misconceptions. For example,
make sure pupils write the ordered pairs with the x co-ordinate first, then the y co-ordinate.
5. Have pupils from around the classroom volunteer to give their answers to the questions.
6. Write the correct answers on the board. Ask pupils to check their work. (Answers: Various

answers possible. Answer to the example questions given at the end of this lesson plan.)

Independent Practice (10 minutes)

1.

w

Mark any 8 points, 2 in each quadrant of the plane on the board. (Or use the example question
for Independent Practice at the end of the lesson plan)

Ask the pupils to work independently to answer the questions.

Ask pupils to write the coordinates as ordered pairs.

Walk around, if possible, to check their answers and clear up any misconceptions. For example,
make sure pupils write the ordered pairs with the x co-ordinate first, then the y co-ordinate.
Have pupils from around the classroom volunteer to give their answers to the questions.

Write the correct answers on the board. Ask pupils to check their work. (Answers: Various
answers possible. Answer to the example questions given at the end of this lesson plan.)

Closing (2 minutes)

Say: Please write down one new thing you learned today.

Allow pupils 1 minute answer the question.

Have pupils from around the classroom volunteer to answer. (Example answers: That the
Cartesian plane is a 2-dimensional surface; that the quadrants are identified by Roman
numerals; that you always write the x co-ordinate first, then the y co-ordinate)
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[EXAMPLE QUESTION FOR GUIDED PRACTICE]

Write down the coordinates of the points marked on the Cartesian plane below.

i 3
10 *
f) I3
- £
C 7
[3
5
4
L 3l 1A
M 2
1
. >
Mo 587 6543211 1234567 8910 x
[ 2
F 3
B, * 4
-5
- (€]
7
8
-9
-10)

(Answers: A(3,3), B(—10,—4), C(=9,7),D(8,—7), E(2, 10), F(—6, —3), G(2, —6), H(—6, 2))

[EXAMPLE QUESTION FOR INDEPENDENT PRACTICE]

Write down the coordinates of the points marked on the Cartesian plane below.

v A
[ 10
Ad 9
8
7 F
c L
5
4
pRARE
2
1 ~
o e >
lo 8 7 654-3-2-1-1] 1 2345678510 |«
-2
3
-
-
- -5
- 6
® -7
| | o1 -8
_‘ 5 'B
19 $

(Answers: A(—4,9),B(7,-9),C(8,1),D(-3,4), E(—5,—6),F(4,7),G(6,—4),H(—-10,—8))
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Lesson Title: Plotting Points in the Cartesian Plane Theme: Algebra

Lesson Number: M-09-096 Class/Level: JSS 3 ‘ Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the lesson, None 1. If your board does not have a
pupils will be able to plot == Cartesian plane (grid), you will

given points in any quadrant of need to prepare one on half of the

the Cartesian plane. board. You will need grids for all the
lessons on graphs of linear
equations.

2. Draw a triangle on the Cartesian
plane — see example question for the
Opening Activity at the end of the
lesson plan.

3. Write on the board:

Vocabulary List: origin

4. Write the questions from the Guided
Practice section on the board.

5. Write the questions from the
Independent Practice section on the
board.

Opening (3 minutes)

1. Ask pupils to write the co-ordinates of the 3 corners of the triangle.

2. Have one pupil from the front and one pupil from the back of the classroom volunteer to give
the answers.

3. Write the correct answers on the board. Ask pupils to check their work. (Answers: various, see
answer for example question at end of this lesson plan)

4. Say: Today we are going to plot given points in any quadrant of the Cartesian plane.

Introduction to the New Material (10 minutes)

A
1. Ask: Who would like to remind the class how to 10 I I I
plot point (4, 7)on the plane on the board? 5 4,7)
2. Guide a pupil who raised their hand to come to ; y, &
the board to plot the point. Ask the pupil to 2
explain what they did. (Answer: shown right) 2 7
3. Ask: In which quadrant is the point (4,7)? Raise i )
your hand. (Answer: Quadrant I) o o -8-76-54-3-2-1 D1 1-l2 3’4 567 8 910 >x
4. Say: Hereis a little guide that will help us plot any j
point (%, y). We can use the procedure at any 4
time. :2
5. Say: Draw the plane in your exercise books. :;
9
-108
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10.

11.

As the pupils do this, write the following on the board. Ask the pupils to copy it in their exercise
books.
To plot the point (x,y):

Iy
>

e Start at the origin (0, 0); 15
e Move along the x-axis X units from the origin, stop; 111(3,5)
e Move y units parallel to the y-axis to the required 2
point; :
e Mark the point and write it as the ordered pair, CEEEEEEE _13 R EREN R
xy). V7 E
Ask them to use this guide to plot the points (3,5) (23,5 5
and (—3,-5). <
Guide a pupil to plot both points on the plane on the -
board.

(Answer: shown right)

Ask: What do you notice about the 2 points? Raise your hand. Guide a pupil to comment about
the direction we move when we plot positive and negative co-ordinates. (Answer: Move from
the origin along the x-axis. For a positive x co-ordinate move right the required number of units,
for a negative x co-ordinate move left. Then move up for positive y co-ordinate and down for
negative.)

The procedure to plot points is very important for pupils to understand and do. It is required in
many mathematical concepts. Spend time to ensure that all pupils can do this procedure.

Guided Practice (10 minutes)

1.

Ask pupils to work in pairs. They should each do their own diagrams but they can discuss and
share ideas. They should use the plane they drew earlier in their exercise books for these
questions.
Point to the questions on the board:
a. A shape has corners at the points with coordinates (-2, 3), (7, 3), (—4, —4) and
(9,—4).
i Draw the shape.
ii. What is the name of the shape?
b. The coordinates of 3 corners of a parallelogram are (—6, 3), (7, 3) and
(4,—7). What is the coordinate of the fourth corner?
Walk around, if possible, to check their answers and clear up any misconceptions.
Have pupils from around the classroom volunteer to give their answers.
Write the correct answers on the board. Ask pupils to check their work. (Answers: shown at the
end of this lesson plan)

Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:

a. Plot the points with co-ordinates (5, 6), (—7,1), (5, —4),
i.  Join the points to form a triangle.
ii.  What type of triangle have you drawn?
b. A shape has corners at the points with coordinates (-5, 8), (—9, 1), (5, 8),
(9,1),(5,—6) and (-5, —6).
i Draw the shape.
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ii. What is the name of the shape?
Walk around, if possible, to check their answers and clear up any misconceptions.
Ask pupils to exchange exercise books and check each other’s work.
Have pupils from around the classroom volunteer to give their answers.
Write the correct answers on the board. Ask pupils to check the answers. (Answers: shown at the
end of this lesson plan)

oV kW

Closing (2 minutes)

1. Say: Please write your name on a piece of paper. Also write your answers to the question on the
board. Your work will be collected at the end of the lesson.

2. Write on the board:
Plot and join the points with coordinates (—10,—6) and (5, 8). What have you drawn?

3. Collect and check the work after the lesson is finished to see how much pupils have understood
so far.

4. Use this to assist pupils in the next lesson when they will be plotting points from a table of
values. (Answer: points join to make a straight line)

[EXAMPLE QUESTION FOR OPENING ACTIVITY]

by 3
10

NN
e | =

R J

=lb o [ula o dla]s]n o[- ]w

(Answers: A(—4,8),B(—9,-5),C(6,—2))

[ANSWERS FOR QUESTIONS IN GUIDED PRACTICE]

a[o]efelsle]ol=[nfe] v ]a]v]=]e]5]F

-

T To T T, | = |
"mm\.mmbmmgakmmnmmwmmc;
-

-
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ii. Trapezium i. (=9,=7)

[ANSWERS FOR QUESTIONS IN INDEPENDENT PRACTICE]

a b.
l. v iy | v 4
10 10
9
8
7
3
5
1|
| 2
1 \
0 - -
[0 58 7 65 Twag2-1-1] 1 235 4 f 678910 x fi0 s 65 4 -3 -2-1 7 s 10 ["x

Vi
4

b [ |4 [ ] 6 ]o

cleleldlelalinlelelcmletolalel<l=]s

ii. lIsosceles triangle ii. Hexagon
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Lesson Title: Plotting Points from a Table of Values Theme: Algebra

Lesson Number: M-09-097 Class/Level: JSS 3 | Time: 35 minutes
Learning Outcomes Teaching Aids Preparation

@ By the end of the lesson, None 1. If your board does not have a

pupils will be able to plot points == Cartesian plane (grid), you will

from a given table of values on need to prepare one on half of the

the Cartesian plane. board. You will need grids for all the

lessons on graphs of linear equations.
2. Draw the tables required for this
lesson on the board. They can be found
at the end of this lesson plan.

Opening (3 minutes)

1. Say: In the last lesson we looked at plotting points on a Cartesian plane. Please turn to a blank
page in your exercise books. Write down how you would explain to someone who was absent
from the lesson how to plot a point on a plane.

2. Allow pupils 2 minutes to write down their explanations.

w

Ask: Who would like to explain to the class how to plot a point on the plane? Raise your hand.

4. Select a pupil who has raised their hand to answer. (Example answer: Start at the origin, move
along the x-axis. For a positive x co-ordinate, move to the right the required number of units, for
a negative x co-ordinate, move to the left. Then move up for a positive y co-ordinate and down
for negative)

5. Say: Today we are going to plot points from a given table of values on the Cartesian plane.

Introduction to the New Material (10 minutes)

1. Say: We want to plot points for the equationy = x + 2.
We already have the table we created from a previous lesson.
2. Say: Copy the table again from Question a. on the board.

3. Allow time for pupils to copy the table into their g y=x+2

exercise books. «l-3l-21-1l0l1!213
4. Draw the x- and y-axes on the plane.
5. You may have to do this freehand if there is no grid y|—=1| 0 1 ]2|3]4]5

on the board.

6. Pupils can share rulers for this exercise.

7. Say: Remember x is the independent variable. We
choose its values.

8. Say: The scale we use to plot the points depend on
the x and y values we have in the table.

9. Ask: Can someone give the smallest and largest
values of x in the table for y = x 4+ 2? Raise your et
hand.
(Answer: smallest -3, largest +3)

10. We usually give some space to the values on the
table. We will mark the x-axis every 2 cm from —4 to
+4 on. Ask the pupils to do the same on their x-axis.

|

(X7 LT

=
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11.
12.
13.
14.

15.
16.

17.
18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Ask: Can someone give the smallest and largest values of y in the table? Raise your hand.
(Answer: —1 and 5)

Say: We will mark the y- axis every 2 cm from -2 to +6.

Mark the scale every 2 cm from =5 to +5 on the y-axis. Ask pupils to do the same on their y-axis.
Plot the points on the plane using the values from the table. Use a light chalk mark to move
along the x-axis from the origin the required number of units. Do the same for the y- axis.

Say: We draw a straight line through all the points once we have plotted them all.

The table and completed graph is shown above.

Ask the pupils to copy this into their exercise books.

Ask a pupil to read Question b. h. y=2x+1

Ask: What scale do we use on the x-axis? Raise your X |-3-2/-1l0|1|2|3
pand- . Y|-5| -3 -1/ 1|3 |57
Select a pupil to give the scale for the x-axis.

(Answer: Every 2 cm from —4 to +4) l

Ask: What scale do we use on the y-axis? Raise your

hand. ? :

Select a pupil to give the scale for the y-axis. (Answer: 5

Every 2 cm from —6 to +8) 5

Have another pupil volunteer to come to the board to ;

draw the axes using the scales. 5

Have pupils from around the classroom volunteer to 1

plot 1 or 2 points each on the plane. T ;f T=ra
The completed graph is shown on the right. 2

Say: Please look at the graphs we have just drawn. | -3

want to see how many points | really need to be able =

to draw a straight line. ;

Say: Even if | rub out nearly all the points and just

leave 2 behind, | will still be able to draw the straight

line graph.

Erase the points on the graph. Leave the 2 points where the graph goes through the axes.

Show pupils that even with only those 2 points, the straight line can still be drawn accurately.
Say: We only need 2 points to draw a straight line. We usually plot a third point to make sure we
have not made a mistake. This will help you if have a point and it is not on the line. You will then
be able to check your calculations and correct your error.

Guided Practice (10 minutes)

1.

Ask pupils to work in pairs. They should each draw their own individual graphs, then check their
partners’ work.

Ask pupils to draw graphs from the tables in Questions c. and d. on the board. They should use
suitable scales for the axes.

Walk around, if possible, to check their answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers.

Write the correct answers on the board. Ask pupils to check their work. (Answers: shown at the
end of this lesson plan)

Independent Practice (10 minutes)

1.

Ask the pupils to work independently to answer Questions e. and f. on the board.
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2. Walk around, if possible, to check their answers and clear up any misconceptions.

3. Have pupils from around the classroom volunteer to give their answers.

4. Write the correct answers on the board. Ask pupils to check their work. (Answers: shown at the
end of this lesson plan)

Closing (2 minutes)

1. Ask: How many points do we need to draw a straight line graph? Raise your hand. (Answer: 2
points)

2. Ask: How many points should we draw to make sure we have not made a mistake? Raise your
hand. (Answer: 3 points)

3. Say: In the next lesson, we will complete a table of values from a linear equation. We will plot
the straight line graph from the table.

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]

Draw the graphs for the values of the linear equations given in the tables below:

a. y=x+2 b. y=2x+1
x |-3|-2|-1{0|1|2]3 x |-3|-2|-1{0|1|2]3
yl-1l0]1]2|3|4]?> y |-5]-3|-1| 1|3 |57

[QUESTIONS FOR GUIDED PRACTICE]

Draw the graphs for the values of the linear equations given in the tables below:

C.y=x dy=x+3
x| —-3|-2|-1]0]|1|2]3 x| —-3|-2|-1]0]|1|2] 3
y|=3|-2|-1]0|1]2]|3 y 0 1 2 3145 6
Answer: Answer:

[QUESTIONS FOR INDEPENDENT PRACTICE]

Draw the graphs for the values of the linear equations given in the tables below:

ey=2-x f.y=2x+4
X |[-3|-2|-1|0{1]2] 3 X |-3|-2|-1|0|1|2]3
y|5] 4|3 ]|2[1]0]-1 y|—=2| 0] 2 |4|6]|8]|10
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Answer:

Answer:
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Lesson Title: Graphing a Line | Theme: Algebra
Lesson Number: M-09-098 Class/Level: JSS 3 Time: 35 minutes
Learning Outcomes Teaching Aids Preparation

@ By the end of the lesson, None 1. 1. Write the questions
pupils will be able to for this lesson found at the

create a table of values for a end of this lesson plan on the

given linear equation in 2 board.

variables and graph it on the 2. Write on the board:

Cartesian plane. Vocabulary List: steep,

steepness, slope, gradient

Opening (3 minutes)

1. Say: Can someone remind the class what we did in the last lesson? Raise your hand.

2. Select a pupil who has raised their hand to answer. (Answer: Plotted graphs of linear equations
from a given table of values, plotted straight line graphs. Accept all reasonable answers.)

3. Say: Today we are going to create a table of values for a given linear equation in 2 variables and
graph it on the Cartesian plane.

Introduction to the New Material (10 minutes)

1. Say: Before we can plot a graph of a linear equation we need a table of values.
In the last lesson we were given the table of values from which we plotted the graphs.

2. Say: Today we are going to create a table of values ourselves from the linear equation. We will
then plot the graph from the table.

3. Ask a pupil to read Question a. (at the end of this plan) i. y=2x
4, Drawat.able of values ofxfrorT\ —.3 to.+3. . <l =3=2 —110l11213
5. Ask pupils to copy the table as it is being completed, in

their exercise books. y|—6—4-200]| 2|4 6

6. Have pupils from around the classroom volunteer to give
the y-values for each x.

7. Complete the table of values. (Answers: shown on the ;L i
right) 5
8. Say: We will now draw the graph for this table of values. >
9. Ask: What scale do we use on the x-axis? Raise your hand. :
10. Select a pupil to give the scale for the x-axis. 2
(Answer: every 2 cm from —4 to +4) 1
11. Ask: What scale do we use on the y-axis? Raise your hand I _0 -t
12. Select a pupil to give the scale for the y-axis. (Answer: ;
every 2 cm from -7 to +7) -3
13. Have another pupil volunteer to come to the board to 4
draw the axes using the scales. ;
14. Ask: Why do we draw the axes with a scale higher than -7
the values on the table? Raise your hand /

15. Allow pupils to discuss and share ideas. (Answer: to give a

balanced view of the graph)
16. Have pupils from around the classroom volunteer to plot 1 or 2 points each on the plane.
17. The completed table and graph is shown on the right.
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18. Ask pupils to copy the graph in their exercise books.

Guided Practice (10 minutes)

N

O NoUv AW

Ask pupils to work in pairs.

They should create the table from the linear equation in Question c. written on the board. They
should then draw the graph using a suitable scale in Question d. on the board.

They should each draw their own individual graph then check their partner’s work.

Walk around, if possible, to check their answers and clear up any misconceptions.

Ask pupils to exchange exercise books and check each other’s work.

Have a pupil volunteer to complete the required table on the board.

Have another pupil volunteer to draw the graph.

Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: shown
at the end of this lesson plan)

Independent Practice (10 minutes)

vk wN e

Ask pupils to work independently to answer Questions e. and f. written on the board.

Walk around, if possible, to check their answers and clear up any misconceptions.

Have a pupil volunteer to complete the required table on the board.

Have another pupil volunteer to draw the graph.

Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: shown
at the end of this lesson plan)

Closing (2 minutes)

Ask: What can you say about the graphs of y = 2xandy = 2x + 3?

Allow pupils to discuss and share their ideas.

Have pupils from around the classroom volunteer to answer. (Example answers: They are at the
same angle; they seem to be moving in the same direction; they look the same; y = 2x goes
through 0,y = 2x 4 3 goes through 3)

Say: The co-efficient of x gives very important information about how steep a graph is. All the
graphs with the same co-efficient have the same steepness. This steepness is called the ‘slope’
or gradient of the graph. It is the angle the line makes with the x-axis.

Say: Remember what we discovered about these 2 graphs. We will talk more about this in a
future lesson. In the next lesson, we will graph more complicated linear equations.

[QUESTIONS FOR OPENING ACTIVITY]

a.
b.

Complete a table of values for the linear equation: y = 2x
Draw the graphs of the line with equation: y = 2x

[QUESTIONS FOR GUIDED PRACTICE]

C.
d.

Complete a table of values for the linear equation: y = 2x + 3
Draw the graph of the line with equation: y = 2x + 3
Answers:

y=2x+3
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[QUESTIONS FOR INDEPENDENT PRACTICE]

e. Complete a table of values for the linear equation: y = 3x + 1
f. Draw the graph of the line with equation:y = 3x + 1

Answers:
y=3x+1
e. x| —-3|-2|-1]0|1|2] 3
y|—-8|-5|-2]1]4]7]10
f. -
A
| 17
[/
-4 - ;.i 2 4 ==
iE
-5
/17
-2
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Lesson Title: Graphing a Line I Theme: Algebra

Lesson Number: M-09-099 Class/Level: JSS 3 Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
@ By the end of the lesson, None Write the questions for
pupils will be able to this lesson found at the
graph more complicated linear end of this lesson plan on the
equations. board.

Opening (3 minutes)

1.
2.

3.

Say: Can someone remind the class what we did in the last lesson? Raise your hand.

Select a pupil who raised their hand to answer. (Answer: Created our own table of values;
plotted graphs of linear equations from our own table of values, plotted straight line graphs)
Say: Today we are going to graph more complicated linear equations.

Introduction to the New Material (10 minutes)

1.

w

8.
9.

10.

11.
12.
13.

Say: Today we are going to create a table of values from more complicated linear equations. We
will then plot the graph from the table.
Ask a pupil to read Question a. k. y=1ix

2

Draw a table of values of x from -3 to +3.
Ask volunteers to give the y-values for each

X.

Complete the table of values. (shown on the

right)
Say: We will now draw the graph for this
table of values as shown in b. We have been

o LN L

using the same x values so we know the scale L r

for the x-axis. - . —
EEEEAFFEERE

Ask: What is the scale for the x-axis? Raise =

your hand. -1 -3

Select a pupil to give the scale for the x-axis.
(Answer: every 2 cm from —4 to +4)

Ask: What scale do we use on the y-axis? Raise your hand.

Select a pupil to give the scale for the y-axis. (Answer: every 2 cm from =3 to +3)

Say: We have whole numbers and decimals for our y-values. This makes plotting the points a
little more complicated. We have to be careful to plot the points accurately to get a straight line.
Have a different pupil volunteer to come to the board to draw the axes using the scales.

Have pupils from around the classroom volunteer to plot 1 or 2 points each on the plane.
Correct any errors. The completed table and graph is shown on the right.

Guided Practice (10 minutes)

1.
2.

Ask pupils to work in pairs.

Ask pupils to work together to create the table from the linear equation in Question c. on the
board.

Then they should each draw their own individual graph in Question d. then check their partner’s
work.

Walk around, if possible, to check their answers and clear up any misconceptions.
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Ask pupils to exchange exercise books and check each other’s work.

Have a pupil volunteer to draw the required table on the board.

Have another pupil volunteer to draw the graph.

Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: see the
end of this lesson plan)

Independent Practice (10 minutes)

VoW e

Ask the pupils to work independently to answer Questions e. and f. on the board.

Walk around, if possible, to check their answers and clear up misconceptions.

Have a pupil volunteer to draw the required table on the board.

Have another pupil volunteer to draw the graph.

Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: see the
end of this lesson plan)

Closing (2 minutes)

Note: Allow pupils to think and discuss their ideas for a few moments. Have pupils from around the
classroom volunteer to answer the question. Give some guidance if required.

Ask: What do you notice about the direction of the line in the graph of y = %x? Raise your hand.

(Example answer: It is moving upward as X increases from left to right; it shows that as x
increases, y also increases; it is moving in the positive direction at an angle)

Ask: How is it different from the directions of linesy = —2x — 1l andy = —%(x + 1)? Raise your

hand. (Example answer: The 2 lines are moving downwards as X increases from left to right; the
y-values are getting smaller; it is moving in a negative direction)

Say: There are clues to how a line will look like from whether there is a + sign or a — sign in front
of the co-efficient of x. We will talk more about this in a future lesson.

Say: In the next lesson, we will practice graphing a line.

[QUESTIONS FOR OPENING ACTIVITY]

a.

b.

. . 1
Complete a table of values for the linear equation: y = >X

Draw the graphs of the line with the equation: y = %X

[QUESTIONS FOR GUIDED PRACTICE]

C.
d.

Complete a table of values for the linear equation: y = —2x — 1
Draw the graph of the line with the equation:y = —2x—1
Answers:
y=-2x—1
C. X |=3|-2|-1 0| 1|23

y | 5]3|1|-1-3-5-7
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Questions for Independent Practice

e. Complete a table of values for the linear equation: y = — % x+1)
f. Draw the graph of the line with the equation:y = — % x+1)
Answers:
__ L +1
y=-7&+1
e. X -3 | -2 -1 0 1 2 3
y 1 0.5 0 |—-05| -1 | —-15| -2
f. D
2
1
‘\‘ 0 N
e T S E
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Lesson Title: Graphing a Line Ill

Theme: Algebra

Lesson Number: M-09-100 Class/Level: JSS 3 Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
By the end of the lesson, None Write the questions for this

pupils will be able to practice
graphing a line.

=

lesson found at the end of this

lesson plan on the board.

Opening (3 minutes)

1.
2.
3.

4.

Say: In the last 2 lessons we noticed some important points about the co-efficient of x.
Ask: Who can remind the class what they were? Raise your hand.
Guide pupils to give the required answers. (Example answers: Graphs with the same co-efficient
have the same steepness or slope. If there is a + sign in front of the co-efficient, the line moves
upwards, if there is a minus sign, the line moves downwards)
Say: Today we are going to practice graphing a line.

Introduction to the New Material (10 minutes)

1.

10.
11.

Say: We are going to draw graphs from the linear equations on the board. We will take note of
how lines with the same co-efficient of x look like. We will also take note of what the graph looks

like when it has a + or —sign in front of x.
Ask a pupil to read Question a.

Ask: Who can remind the class how many
points we need to plot to draw a straight
line? Raise your hand.

Select a pupil who has raised their hand to
answer. (Answer: 2 points required, but at
least 3 are advisable to prevent mistakes.)
Say: For the graphs in this lesson, will find
the y-values for x=-3, 0 and +3.

Draw the table shown on the right on the
board. Complete only the y-values for 0.
Say: Please copy and complete the table on
the board.

Allow the pupils time to copy and complete
the table of values for the 2 equations in
Question a.

Ask the pupils to draw the 2 graphs on the
same axes (as shown on the right).

Allow time for pupils to draw the graphs.
Ask: What do you notice about the 2 graphs?
(Example answer: They have the same
steepness (or slope/gradient); they are
parallel to each other)

Guided Practice (10 minutes)

1.

Ask pupils to work in pairs.
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Ask pupils to create the table from the linear equation in Question c. on the board.

They should each draw their own individual graphs then check their partners’ work.

Walk around, if possible, to check their answers and clear up any misconceptions.

Ask pupils to exchange exercise books and check each other’s work.

Have 2 pupils volunteer to complete the tables and draw the required graphs on the board.
Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: see the
end of this lesson plan).

Independent Practice (10 minutes)

Ask the pupils to work independently to answer Questions e. and f. on the board.

1
2. Walk around, if possible, to check their answers and clear up any misconceptions.

3.

4. Correct any errors in the solution on the board. Ask pupils to check their work. (Answers: see the

Have 2 pupils volunteer to complete the tables and draw the required graphs on the board.

end of this lesson plan).

Closing (2 minutes)

Say: Write in your exercise books 2 things you have learned about graphs in this lesson.

Have pupils from around the classroom volunteer to share one answer. (Example answers: They
can be drawn on the same axes; parallel lines have the same value and sign for the co-efficient
of x)

Say: The topic for our next lesson will be an introduction to slopes of straight line graphs.

[QUESTIONS FOR OPENING ACTIVITY]

a.
b.

On the same axes, draw the graphs for the linear equations: y = 3xandy = 3x — 2
What do you notice about the 2 graphs?

[QUESTIONS FOR GUIDED PRACTICE]

C.
d.

On the same axes, draw the graphs for the linear equations:y = x+ landy = —x — 1.
What do you notice about the 2 graphs?
Answers:
C. X -3 0 3
y=x+1 -2 1 4
y=—(x+1) 2 -1 | -4
d. A
:
PRI 2 PAETIS The 2 lines are at right angles
- (perpendicular) to each
43 34 LUEEERC other.

[QUESTIONS FOR INDEPENDENT PRACTICE]
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e. On the same axes, draw the graphs for the linear equations: y = —2xandy = 4 — 2x
f. What do you notice about the 2 graphs?

Answers:
e X 3] 0 |3
= —2x 6 | 0 |®
y=4—2x |10 | 4 | 2
f N 7Y

N The 2 lines are parallel to
I\ each other.

=y

un [ o i |
=1
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Lesson Title: Introduction to Slope

Theme: Algebra

Lesson Number: M-09-101

Class/Level: JSS 3 Time: 35 minutes

Learning Outcomes
By the end of the
lesson, pupils will be able
to:

1. Identify that the slope of a
line describes its steepness, and

is described by the fraction o
run

2. Identify the direction of
positive and negative slope.

Teaching Aids
None

Preparation

1. Draw the graphs fory = x,y =
== 2xandy = 3xin the centre of
the board (see Introduction to the New
Material of this lesson plan).
2. Draw the diagram from the Guided
Practice on the board.
3. Draw the graph shown in the Guided
Practice on one side of the board.
4. Write on the board:

Vocabulary List: rise, run

Opening (3 minutes)

1.

Say: We have already learned that graphs with the same value and sign for the co-efficient of x
have the same steepness or slope.

Ask: What else did we learn about the direction of the lines?

Have a pupil volunteer to answer. Guide the pupil to give the answer connecting the sign to the

direction of the line. (Example answer: Positive co-efficients give a line that moves upwards as x
increases, negative co-efficients give a line that moves downwards).

Say: Today we are going to identify that the slope of a line describes its steepness. We will

identify how to calculate the slope and the direction of positive and negative slopes.

Introduction to the New Material (10 minutes)

1.

right).

for y = x with the x-axis?

is compared to the x-axis.)

the x-axis? (Answer: More)

b. What about the line for equation y = 3x? Is it more or less steep

than the x-axis? (Answer: More) -3
Say: When we look at the 3 graphs, we can see which is more steep / ':
than the x-axis. We can also see how steep they are compared to J |5
each other. This steepness is called the ‘gradient’ or ‘slope’ of the / ;
line. 7 p

equations?

Ask: Look at the line for the x-axis. How would you compare the line
Have a pupil volunteer to answer. Guide the pupil to comment on
the difference between the 2 lines. (Example answer: The x-axis is

horizontal, the line for y = x is at an angle which shows how steep it

Ask the following questions and have pupils volunteer to answer:
a. lIsthe line for the equation y = 2x more steep or less steep than

Ask: What do you notice about the co-efficient of x in the 3
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10.

11.
12.
13.
14.

15.
16.

17.

18.
19.
20.
21.

22.

Have a pupil volunteer to answer. Guide the pupil to comment on the value
of the co-efficient of x. (Example answer: The bigger the co-efficient of x
the steeper the graphs. Accept all reasonable answers.)

Say: The co-efficient of x tells us how steep a graph is. It is the same as the sk
slope of the graph. We can calculate its value from the graph.
Point to the diagram on the right on the board. We will consider parts of /
lines in Quadrant | only. i
Say: We can draw a triangle as shown and use it to calculate the slope of

"

the graph. We can find the value of the fraction: % . This will give us the

slope of the line. You can see the ‘rise’ is the same as the height of the
triangle. The ‘run’ is the same as the base.

Ask: What is the rise of this triangle? (Answer: 4)

Let pupils raise their hands to answer.

Ask: What is the run of this triangle? (Answer: 2)

Allow pupils to raise their hands to answer.

Say: Calculate the fraction of % in your exercise books. Raise your hand when you finish.

Give pupils 1-2 minutes to do the calculation. Select a pupil to give the answer. (Answer: ilu—sl: =

=2
Say: The slope or gradient of this line is equal to 2. A value of +2 tells us that the slope is positive
and the direction of the line is as shown. It goes upwards from left to right on the axes.
Remember the graphs we have drawn already.

Ask: Who can come to the board and draw a line with a negative slope?
Have a pupil volunteer to come to the board.

Say: We do not need a graph, just the direction of a line with a negative
slope.

Guide the pupil to draw a line with a negative slope. (Answer: Shown on the
right.) Correct any errors made by the pupil.

Say: A negative slope goes downwards from left to right on the axes.

We will learn how to calculate a negative slope in the next lesson.

Guided Practice (10 minutes)

Ask pupils to work in pairs. Point to the graph on the right from this section.

Say: Draw this graph showing these lines in your exercise books.

Discuss which of them have a positive slope and which ones have a negative slope.
books. B

Walk around, if possible, to check their answers

Correct any errors and ask pupils t check their

work.

Allow pupils to discuss and share their ideas. They  »4
and clear up any misconceptions.
(Answers: positive slopes: A, C and F; negative slopes: B, D and E)

=

should each write their answers in their exercise
C D
. . . E
Have pupils volunteer to give their answers to the F
questions.

=Y

0
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Independent Practice (10 minutes)

1. Ask the pupils to work independently to answer the questions in this section.

2. Write on the board:

a. Which of these linear equations are for lines with a positive slope and which are for lines

with a negative slope 1?

i. y=x+5 ii.
ii. y=6-2x iv.
v. y=2x vi.

vii y=-0(3x+2) viii.
ix. y=2x+8 X.

y=2x+1
y=4-—3x
y=5-—x
y =—2x
y=x+9

b. Which of them are parallel to each other?
3. Walk around, if possible, to check their answers and clear up any misconceptions.

4. Have pupils from around the classroom volunteer to give their answers to the questions.
5. Correct any errors on the board. Have pupils check their work.

(Answers: a. positive slopes: i., ii., v., ix., and x.; negative slopes: iii., iv., vi., vii., and viii.;
b. parallel lines are: i. and x.; ii., v. and ix.; iii.) and viii.; iv. and vii.

Closing (2 minutes)

1. Say: Please write down one new thing you learned during this lesson.
2. Allow pupils time to write down one new thing they learned.

3. Have 2-3 pupils volunteer to share their thoughts with the class. (Example answer: How to find a

S

radient usin r
g g run

base; positive slopes go upward from left to right, negative slope goes downward from left to

right.) Accept all reasonable answers.

4. Say: In the next lesson, we will continue to find the slopes of lines using: %

e; the rise is the same as the height of the triangle, the run is the same as the

e
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Lesson Title: Finding the Slope of a Line

Theme: Algebra

Lesson Number: M-09-102

Class/Level: JSS 3

Time: 35 minutes

Learning Outcomes
By the end of the None
to find the slope of a line by

counting and dividing its rise
and run.

Teaching Aids

lesson, pupils will be able

Preparation

Write the questions for this

== lesson, from the end of this
lesson plan, on the board.

Opening (3 minutes)

1.

4.

Say: Raise your hand if you can tell the class the fraction we use to calculate the slope of a graph.

Select a pupil who raised their hand to give the answer. (Answer:

riﬁ)
run

Ask: Who can remind the class of what part of the linear equation we can find this fraction?

(Answer: The co-efficient of x)

Say: Today we are going to find the slope of a line by counting and dividing its rise and run.

Introduction to the New Material (10 minutes)

Allow time after each question for pupils to think. Have pupils volunteer to give their answers to the

questions, or to come to the board.

Note: The completed answers are shown on the right below. However, the pupils will not be shown

these on the board. They will be answering questions and doing the calculations themselves on the

board or in their exercise books.

Say: Please look at the lines shown in Question a. We can find

the slope of each line by counting and dividing its rise and run.

We draw a triangle on 2 points of the line as shown.

The directions for counting are similar to when we are plotting

points:

a. We start at one point of the line. Going across to the right
is positive. Going across to the left is negative.

b. Going up is positive; down is negative.

Show how to work out the fraction % for the slope for line a).

Write the answer on the board next to line a) as shown.

Ask the pupils to copy the line and calculation in their exercise
books.

Say: It does not matter which side of the line we draw the
triangle. What is important is that we remember that moving
right on the x-axis is positive and moving up on the y-axis is
negative. Work with your partner or the pupil sitting beside
you to find the slope for the line in b). Please raise your hand
when you finish.

Have a pupil volunteer to do the calculation on the board.
(Answer: Shown on the right)

ﬂ'.l Sfope _

o

bl Sfope = -

B33

rise

run

rise

run

3

|
/

/

T
Trid
T

1 3

2

ur

=

I
\Iride +

Tur

=

/

HVZEn

Say: We want to find the slope for the line in c). Remember which directions are positive.

Ask: What is the rise for the line in ¢)? (Answer: -3)
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9.

10.
11.

12.
13.
14.

15.

Ask: What is its run? (Answer: 1)
Ask: What do we get for the fraction %?

Let any pupil volunteer to answer, and guide that pupil to show the calculation for line c) on the
board. (Answer: Shown above)
Ask pupils to copy the line and calculation in their exercise books.

Ask pupils to do the fraction % for line d).

Have a pupil volunteer to show the calculation for line d) on the board. (Answer: Shown above).
Ask pupils to observe carefully or do the calculation in their exercise books.
Correct any errors made by the pupil on the board. Ask pupils to check their work.

Guided Practice (10 minutes)

1.

No vk

Ask pupils to continue to work in pairs. They should each do their own diagrams but they can
discuss and share their ideas.

Say: We have been drawing triangles and calculating the fraction % for each of the lines. The

fraction should really be described as a ratio. The rise is directly proportional to the run. If you
draw a bigger or smaller triangle, the values of the rise and run will change but the ratio will
remain unchanged. Find the slope of the lines in Question b. by counting and dividing the rise
and run.

For c), one of you draw the triangle on top of the line. The other one draw the triangle
underneath the line. See if there is any difference in the slope calcualted.

The triangles for ¢) are shown on the diagram for the teacher to guide pupils.

They should not be drawn on the board.

Walk around, if possible, to check their answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions.
Correct any errors made by the pupils on the board. Ask all pupils to check their work.

Say: We can see that the size of the triangle you draw or on which side you draw it do not
matter. You will always get a constant answer which is the slope for the line.

(Answers: See the end of this lesson plan)

Independent Practice (10 minutes)

BN e

Ask the pupils to work independently to answer Questions 1 and 2 for this section.

Walk around, if possible, to check their answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions.
Correct any errors on the board and ask pupils to check their work.

(Answers: See the end of this lesson plan.)

Closing (2 minutes)

Say: Please write down 2 new things you have learned during this lesson.

Allow pupils time to write down their answers.

Select 2-3 pupils to share their thoughts with the class. (Example answers: It does not matter
what size of triangle is drawn on the line, the slope is always the same; The triangle can be
drawn on any side of the line, the slope does not change. Accept all reasonable answers.)

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]

1.

Determine the slope (gradient) of each of the lines shown below:
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[QUESTIONS FOR GUIDED PRACTICE]

1. Determine the slope (gradient) of each of the lines shown below:

i 1
(Answers: a) L
run

. )rise_z_llc)rise_B_l rise -3 1 rise _ 4
27 run 4 27 run 6 2 run -6 2’7 run

R R RtLrEE SR SEEE

[QUESTIONS FOR INDEPENDENT PRACTICE]

1. Determine the slope (gradient) of each of the lines shown below:

a) b)

. . , )
(Answers: ) —— =Z=4;p) == —2)
run 1 run 4

2. Draw lines with these gradients: a) %; b) —%

a) b)

RN
/ ™

(Answers: a) and b) are as shown in the diagram above.)
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Lesson Title: Slope Formula Theme: Algebra

Lesson Number: M-09-103 Class/Level: JSS 3 Time: 35 minutes
@ Learning Outcomes Teaching Aids Preparation
By the end of the None 1. Write the questions for this
lesson, pupils will be able == lesson on the board (see end of

to find the slope of a line using lesson).
2 points (x1,¥1) and (x3,¥y,) on 2. Draw the graph with the axes from
the line, and the formula Introduction to the New Material on the
m = 22721 board. Do not plot the points if the

27 pupils have answered those questions.

Opening (3 minutes)

1. Say: We have been using linear equations to draw straight line graphs. Who can remind the class
the standard form of the linear equations we have been using? (Answer: y = mx + c)

2. Have a pupil volunteer to answer.

3. Say: We have also been plotting points and drawing straight lines using their linear equations.
How many points do we need to draw a straight line graph? (Answer: 2 points, 3 to make sure
we have not made a mistake.) We have learned how to find a ratio by counting and dividing rise
and run on a straight line.

4. Ask: What does this ratio calculate in the line? (Answer: the slope (or gradient) of the line)

Have a pupil volunteer to answer.

6. Say: Today we are going to find the slope of a line using 2 points (x4, y;) and (x5, y,) on the
Y2=V1
Xo—X1

4

line, and the formula: m =
Introduction to the New Material (10 minutes)

Give pupils some time to think after each question. Have pupils from around the classroom volunteer
to give their answers or to come to the board.

The completed solution is shown below. However, the pupils will work through the procedure step-
by-step to arrive at the final solution.

1. Say: Remember we just said we only need 2 points to draw a straight line graph?
Well these 2 points can be used to find the gradient of a line.
Suppose we know the co-ordinates of 2 points on a straight line
are (1,5) and (4,11). We can plot these 2 points and join them
with a straight line. We can extend the line beyond the points so
we can see how the formula works. (1]5

2. Point to the axes shown on the right. Ask a volunteer pupil to plot
the 2 points. (Answer: Shown on the right) Ask other pupils to
observe carefully to see if they agree with the answer.

3. Draw a straight line through the 2 points. Extend the line soitis a EEES
good length as shown.

4. Say: Earlier, we found the gradient of a straight line using the 4

,_.

==

+
s

1)

=
=]

w|k| o |~ w

=

W

w
5]
N

do|ra [ ]o
-
[
w
v

ratio % Let us see how these 2 points fit into the formula.

5. Draw the triangle shown on the line.
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10.

11.
12.
13.

14.

15.

Say: Look at the triangle. Who can tell the class the rise?
(Answer: 6)
Say: We get the same answer for the rise if we subtract the 2 y
co-ordinates.
On the graph, show how the distance for the rise = (11 — 5).
The little guide on the right is to help with the explanation.
You do not need to draw this on the graph.
Ask: What is its run? (Answer: 3)
Say: We get the same answer for the run if we subtract the 2 x
co-ordinates.
Show on the graph how the distance for the run = (4 — 1).
Say: Let us put these values in our formula:
Write on the board:

rise

run

slope

11 -5 difference in y co — ordinates

—1 _ difference in x co — ordinates

rise=11—-5=
11

4
_ 6
3
= 2 v
(x2,¥2)
Say: We can write a general formula for the slope.
If we have 2 points on a line with co-ordinates (x4, y;) and rise
(x4,¥2), then the slope, m, of the line is given by:
rise
M = run R
difference in y co — ordinates
= difference in x co — ordinates
Y2 — W1
m = x;,—x
Say: The formulam = % gives the value of the co-efficient of x in the equation y = mx + c.
2741

16. Ask pupils to copy the graph and general formula in their exercise books.

Guided Practice (10 minutes)

1. Ask pupils to write the instructions below to find the gradient of a line using the formula.

To find the gradient of a straight line:
e Plot the 2 points on a Cartesian plane
e Join the points with a straight line
e Write the co-ordinates of the points on the line
e Draw a triangle on the line

e Let (xq,y;) be equal to one point and (x5, y,) be equal to the second point

Y2=V1
X2—X1

e Use the formulam =

to find the gradient
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2. Say: When calculating the slope from the co-ordinates of 2 points, we subtract the x-values in
the same order that we subtract the y-values.

3. Ask pupils to continue to work in pairs to do Question 1 for Guided Practice. They should each
do their own diagrams but they can discuss and share their ideas.

4. Walk around, if possible, to check their answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions.

6. Correct any errors. (Answers: See the end of this lesson plan)

4

Independent Practice (10 minutes)

Ask the pupils to work independently to answer Question 2 written on the board.
Walk around, if possible, to check their answers and clear up any misconceptions.
Select pupils from around the classroom to give their answers to the questions.
Correct any errors and write the answers on the board. Ask pupils to check their work.
(Answers: See the end of this lesson plan)

P wnNe

Closing (2 minutes)

1. Say: The formula we have been using to find the gradient means that if we know the co-
ordinates of 2 points on a line, we can calculate the gradient without drawing the graph first.
2. Use the formula to find the gradient of the line joining (5,7) and (-2, 4).
Allow time for the pupils to do the calculation.
Have a pupil volunteer to show the calculation on the board. (Answer: m = % = % =
-3 3

=7
[QUESTIONS FOR GUIDED PRACTICE]

1. Find the gradient of the line joining the points (1, 2) and (3, 8).
Answer: Let (x1,y1) = (1,2) and (x3,y,) = (3,8)

Y2 — W1 YA
me e wm
2 1 ?(3,8)

=8—2 5
3—-1 :
_6 :
_E :

m = 3 21.i123_\
A

[QUESTIONS FOR INDEPENDENT PRACTICE]

2. Find the gradient of the line joining the points (6,0) and (0, 3).
Answer: Let (x1,v,) = (6,0) and (x5, y,) = (0,3)
Y2—W1
X2 — X1

m:
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(0,3)
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Lesson Title: Slope-intercept Form of Linear Equations Theme: Algebra

Lesson Number: M-09-104 Class/Level: JSS3 ‘ Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
By the end of the None 1. Write the questions for this
lesson, pupils will be == |esson, found at the end of this
able to identify the slope (m) lesson plan, on the board.
and y-intercept (¢) of a linear 2. Write on the board:
equation in slope-intercept Vocabulary List: intercept
form:y =mx +c¢

Opening (3 minutes)

1.
2.

Ask: Who can remind the class of what we did in the last lesson?
Have a pupil volunteer to answer. (Answer: How to find the gradient of a straight line using 2
known points on the line. Accept all reasonable answers.)
Ask: What is the gradient of the line joining the points with co-ordinates (—1, —3) and
(4,—-18)?
Allow time for pupils to calculate the gradient.
Have a pupil volunteer to answer. (Answer: m = 2221 = ~187(3) _ 715 _ 3 -3)
Xp—Xq 4—(-1) 5 1
Say: Today we are going to identify the slope (m) and y-intercept (c) of a linear equation in

slope-intercept form: y = mx + ¢

Introduction to the New Material (10 minutes)

10.

Say: We know that the formulam = % gives the value of the coefficient of x in the equation
of a straight line, y = mx + c. This is the coefficient of x and it gives the slope or gradient of the
line. The constant term c is known as the intercept. It is where the line crosses the x-axis. We
know how to find m when we know 2 points on the line. We now need to work out how to find
the value of ¢ in the equation. We will use Question 1. to show this.

Ask a pupil to read Question 1.

Say: We want to answer the questions for the points with

coordinates (—3,2) and (1, 10).

Say: Answer parts a, b and c in your exercise books. You can check with the pupil beside you
when you finish.

Allow time for pupils to answer the questions in parts a, b and c.

Select a pupil to draw the graph for part a on the board. (Answer: a) shown on the right).

Say: We can find the gradient either by calculating the ratio :l—sj on

VA |,
Y2=1 10

Xp—X1 o J1(2, 1)
Ask: We will use both methods on the board. We need 2 volunteers. g
Who wants to try to find the gradient?

Select 2 volunteer pupils to show their calculations on the board.
Both pupils should show complete solutions including drawing the
triangle for the ratio.

the graph or by using the formulam =

Xp—Xq - 1-(-3) T4
Ask: Who can tell the class the value of y where the line crosses the
y-axis? (Answer: y = 8)

(Answer using the formula: b) m = 222 = 1922 _ 8 _ 9

wlslolr|n|lw|s v |a
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11.

12.
13.

14.
15.
16.

17.

18.

19.

20.
21.

Say: The value of y where the line crosses the y-axis is called the intercept. This is the value
where x = 0 in the equation. It is given the special symbol c.
Ask: What is the value of ¢ for this straight line? (Answer: c) ¢ = 8)
Say: We can now write the equation of the straight line. We substitute the values of m and c we
have just found. Ask: What is the equation?
Allow a few moments for the pupils to discuss and share their ideas.
Have a pupil volunteer to answer. (Answer: d) y = 2x 4+ 8 = 2(x + 4))
Say: We can check that the equation is correct by substituting the x- and y-values into the
equation. Use the expanded form of your equation as it is possible to make a mistake factorising.
Allow a few moments for pupils to do this and confirm that the equation is correct.
(Answer: Check: (—3,2),2 =2 %X (—3) +8,= —6 + 8 = 2, LHS = RHS;
(1,10),10=2%x 1+ 8,= 2 4+ 8 = 10, LHS = RHS)
Say: Our check confirms we have the correct equation. The equation of a straight line gives us all
the information we need to know about the gradient and intercept of the line. For example, the
straight line with equation:

y = 4x — 3 has gradient m = 4 and intercept c = —3
As you can see, if we put x = 0 in the equation y = —3. This is the intercept of the line.
Ask: What is the gradient (m) and intercept (c) of the straight line y = —5x — 2?
Allow a few moments for the pupils work in pairs to discuss and share their ideas.
Have a pair volunteer to share their answer. (Answer: gradient m = —5, intercept ¢ = —2)

Guided Practice (10 minutes)

1.
2.
3.

Ask pupils to continue to work in pairs to do Question 2.

Walk around, if possible, to check their answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions. Correct
any errors and write them on the board. Ask pupils to check their work. (Answers: See the end of
this lesson plan)

Independent Practice (10 minutes)

HwnNPRE

Ask the pupils to work independently to answer Questions 3.

Walk around, if possible, to check their answers and clear up any misconceptions.

Have pupils from around the classroom volunteer to give their answers to the questions.
Correct any errors and write the answers on the board. Ask pupils to check their work.
(Answers: See the end of this lesson plan)

Closing (2 minutes)

Write your name on a piece of paper.

Say: Write on the paper the equation of the line with gradient —1 and intercept 4. Hand the
paper in at the end of the lesson.

Check the work done by pupils after the lesson. Use it as a guide to which pupils need additional
assistance during the next lesson when pupils will be drawing straight line graphs and verifying
the gradient and intercept of straight line equations.

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]

1.

The points with co-ordinates (—3, 2) and (1, 10) lie on a straight line.

201



Plot the points and draw the line joining them.
What is the gradient of the line?

What is the intercept of the line?

Write down the equation of the line.

o 0 T o

[QUESTIONS FOR GUIDED PRACTICE]

2. Copy and complete the table below: Answers:
Equation Gradient Intercept Equation Gradient Intercept
y = 5x+4 5 4
1 3 y =x+3
y = 4-—3x -3 4
-5 1 y = 1-5x
—4 -5 y = —4x-5
-1 -7 y =—x—7

[QUESTIONS FOR INDEPENDENT PRACTICE]

3. The points with co-ordinates (—6,—2) and (4, 3) lie on a straight line.

a. Plot the points and draw the line joining them.
b. What is the gradient (m) of the line?
c. Whatis the intercept (c) of the line?
d. Write down the equation of the line.
Answers:
a. b, m = 22=¥1 _ 3-(2)_ 5 _1
Xp—Xq 4—(-6) 10 2
- c. c=1
4 1
3 J= d y= 2X +1
2
1

=Y
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Lesson Title: Graphing Lines in Slope-intercept Form

Theme: Algebra

Lesson Number: M-09-105 Class/Level: JSS 3 Time: 35 minutes
Learning Outcomes Teaching Aids Preparation
By the end of the None 1. Write the questions for this

to graph a linear equation in
slope-intercept form using a
table of values, and verify its
slope and y-intercept.

lesson, pupils will be able

== lesson (found at the end of
this lesson plan) on the board.

2. Draw the table from Introduction
to the New Material on the board.

Opening (3 minutes)

1.

Say: Write down the gradient and intercept of the line y = 5 — x. Please raise your hand when

you finish.
Allow a few moments for the pupils to respond.

Select a pupil who raised their hand to answer. (Answer: gradient = —1, intercept = 5)
Say: Today we are going to graph a linear equation in slope-intercept form using a table of

values, and verify its slope and y-intercept.

Introduction to the New Material (10 minutes)

Allow time for pupils to complete each part of the question in their exercise books before calling on

volunteers to explain the answer on the board.

1.

w

Say: We have looked at a lot of linear equations
over the last few weeks. Here is a list of equations
on the board. We will go through the procedure
together for one equation. You will then have the
chance to do the others with a partner or by
yourself.

Ask a pupil to read Question 1 a.

Point to the table for x-values from —2 to + 2.
Say: Copy and complete the table of values in your
exercise books.

Have pupils from around the classroom volunteer
to give the y-value for each x-value. Complete the
table of values on the board. (shown on the right)
Say: We need a volunteer to come to the board to
draw the axes for the graph.

Let the pupil draw the axes. They should mark the
axes using suitable scales for each axis.

Ask pupils to copy and complete plotting the graph
in their exercise books.

Have pupils volunteer to plot 1 or 2 points on the

1. y=2(1-x)

wslv|o |~ =

w
o
o
Gl fele
~
-
Wy

¢.  Using the points (0, 2)and (1, 0):
yamy _0-2_-2_
X,—x, 1-0 1
d. From the graph the line crosses the
y-axisaty = 2.
So the intercept ¢ = 2

m =

graph on the board. (The completed graph is shown on the right.)
10. Say: We need to confirm that the gradient of the graph m = —2.
11. Ask pupils to choose any 2 points on the graph and find the gradient of the line.
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12.

13.

14.

15.

16.

Say: Choose 2 points which make the calculations easy to carry out. If possible, find points where
X or y is equal to zero.

Have 2 pupils volunteer to show their calculations on the board. Make sure they have chosen
different points. An example calculation is shown for the points with co-ordinates

(0,2)and (1, 0).

Say: We have verified that the gradient m = —2.

Have a pupil volunteer to give the value of y where the line crosses the y —axis. (Answer: at y =
2)

Say: We have confirmed that the intercept ¢ = 2. The questions we have just answered are
standard questions on linear equations. You will now get some practice answering them for
yourselves.

Guided Practice (10 minutes)

Nouvss

Ask pupils to work in pairs.

They should create the table from the linear equation in Question 2 given on the board. They
should then draw the graph using a suitable scale. They should each draw their own individual
graph then check their partner’s work.

Say: Choose different points for part c. Check with each other that you both have the same
gradient.

Walk around, if possible, to check their answers and clear up any misconceptions.

Ask pupils to exchange exercise books and check each other’s work.

Have some pupils volunteer to complete the answers on the board.

Correct any errors on the board and ask all pupils to check their work. (Answers: See the end of
this lesson plan)

Independent Practice (10 minutes)

Ll S

Ask the pupils to work independently to answer Question 3. from the board.

Walk around, if possible, to check their answers and clear up any misconceptions.

Have some pupils volunteer to complete the answers on the board.

Correct any errors on the board and ask all pupils to check their work. (Answers: See the end of
this lesson plan)

Closing (2 minutes)

1.

Say: In your exercise book, write how you would explain to a friend who has been absent for the
last 3 weeks, how to find the gradient of a line using the co-ordinates of 2 points on the line.
Allow pupils time to think and write down their explanations.

Have 2-3 pupils volunteer to explain how to do the calculation. (Example answers: Subtract the
y-values, subtract the x-values, make sure the values are subtracted in the same order, divide
the 2 answers; Change in y co-ordinates, divided by change in x co-ordinates. Accept all
reasonable answers.)

[QUESTIONS FOR INTRODUCTION OF THE NEW MATERIAL]

1.

y=2(1-x)
a. Complete a table of values for the linear equation.
b. Draw the graph of the line.
c. Verify its slope m = —2 using any 2 points on the graph.
d. Confirm that the intercept c = 2.
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[QUESTIONS FOR GUIDED PRACTICE]

2. y=1- %x
a. Complete a table of values for the linear equation.
b. Draw the graph of the line.
c. Verify its slopem = — % using any 2 points on the graph.
d. Confirm that the intercept c = 1.
Answers:
2. 1
=1-=-x
Y 2

a. X -2 -1 0 1 2 C.

y| 2 151 |o5]| 0

[QUESTIONS FOR INDEPENDENT PRACTICE]

3. y=§x+2

d.

a. Complete a table of values for the linear equation.
b.

C.

Draw the graph of the line.

Using the points (0, 1)and (2, 0):

y,—y; 0-1 -1 1
m= = =—=

X,—x, 2—-0 2 2

From the graph the line crosses the y-
axisaty = 1. So the intercept
c=1

Verify its slope m = % using any 2 points on the graph.

Confirm that the intercept ¢ = 2.

Answers:

> y=—-x+2

a@ x| —2|=1]0 | 1| 2

y|log|1a| 2 |26]32

205

c. Using the points (0, 2)and (2, 3.2):
Yo—y1 32-2 12 12
X,—x; 2—-0 2 20

m =

d. From the graph the line
crosses the y-axisaty = 2.
So the intercept c = 2
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Appendix Il: Sines of Angles
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Appendix Ill: Cosines of Angles

(s93489p ul x) s9|Suy Jo sauiIso)

6 8 L9 S v|¢€ ¢ L 6 8 L 9 S r € Al L o X 6 8 L|9 s v]|€E T 8 6 8 L 9 g t € z A o3 X
ILLoL6)L 9 S|¥ 2 1 £80L+ 9604 80LL |0ZLL: EELL- S¥LL|LGLL- 69LL I8LL|EBLLO| P
oL vL zLloL 6 2| s € T | LLOO SE0O- 2S0O0-|0L00 [800° SOLO-|ZZL0- OPLO- LSLO'|GLLO0) 68
9L vL 2L|0L 6 LS £ 2 Z6L0° 6020° LZZ0-|vb20- 2920+ 6120°|L620- vLED- TEEO | 6VEQ'D} 88 ILoL8jeL 8 s|¥ 2 I 90ZL" 8LZL OEZL |Zvel- vSTL- 99TL |BLZL O6ZL  TOEL |¥LELO) EV
gL vL ZL{OL 6 L]| G € Z | 9%E0 ¥8E0- LOVO|6LYO" 9EV0- PSPO-| LLY0" BBYO: 9050 | £2500) (8 ILe 8L 9 s|v € 3 GZEL- LEEL' 6VEL |L9EL" €LEL- GBEL-|96EL BOVL: OTVL | LEVLO| 2P
% oL e 8|L 9 G]€ ¢ L SvbL- GSPL- 99pL|BLYL: 06bL' LOSL-|ELSL vZSL- 9ESL | LPSL0) ¥
oLt vL TLjOL 6 LS € T 1PSO- 860" 9250°|€650° 01L90° BZSD'|S¥S0- €990 0890°| 86300 98
gL #L 2L|oL 6 £| S € T | SLLO- TELO' 0SLO'|L9L0- SBLOY Z080'| 6180 LESOD- ¥S80-| 2£80-0| S8 oLe6 8|L 9 S|E C 3 6GGL" 0LSZ- LBSL-|€6GL PO9L: SLOL:|LT9L BEIL  6¥9L | 099L0| OF
gL vL ZL|OL 6 L|S € z 6880~ 9060° ¥T60'| 160" 8560 9L60°1£660" LLOL* BZOL [ SPOL-O| 8 L
oLe 8L 9 v]|€E T L ZL9L €891 v6OL-|GOLL RLL LTLL|SELL BYLL 0ILL | LLLL 6g
gL vL ZL|OL 6 L|S £ < £60L- 0801 £60L-[SLLL- ZELL- B¥LL-}L9LL" ¥8LL- LOZL-|6LZLO) €8 oL e L|9 S v]|E T L BLL €6LL ¥08L-|G18L 928L LE8L'|8¥8L  6S8L° 698L | 088L0| 8E
9L vL 2L|0L 6 L|S E z | 9cz1- €921 L£ZL|88ZL- SOEL- EZEL|OVEL: LSEL- ¥LEL-| TEEL-O Z8 oL8 L|9 § v|E T L 168L- 2064 ZL6L |EZ6L: YEBL PPEL-|SS6L: G96L* 9L6L | 986L0| LE
gL vL ZLj0L 6 LS E T 60vL- 92pl- vl | LavL: 8LpL- G6¥L-|ELGL: OESL: L¥SL-|¥oSL0| LB
6 8 L]|9 § v|E T t 1664 £008" 8L08-|8Z08- 6£08* 6¥08']6508" 0L08- 0808-| 06080 SE
6L vt ZLjoL 6 ¢|S £ Z | Z8si: 66SL° 9191-|EEGL- 0SIL* BIIL* G89L Z0LL- 6LLL-{9ELL0| 08 6 8 L]|9 & v|E Z L 00L8" LLLE LZLS|LELS- IL8- LG18-|L9L8 LLLE LBL8"|Z6L80]| SE
6 8 L|9 & v|€E T i 2028 L1Z8° LZz8-|1ez8: LyZs- 1628|1928 L£LZ8 1878 |06280| +E
6L #1 zZL|{oL 6 £]S € Z | ¥Silc LLLL- 88L1'|S08L- ZZBL ovelL-| 681 vi8L: L68L-{806L0| 6L
6L vL zLloL 6 £|s & Z | GzeL Zvel- 6S6L-|LL6L: PE6L: LLOZ| 8202 Sv0Z: 290Z°| 64020 8L 6 8 L]|9 S v|lE 2 13 00ES" OLES: 0ZES-|6Z£8- 6£€8- BYES:|BSEQ: 89ES: LLE8-|£8€80| £E
gL gL ZLloL 6 2| S £ Z | 9607 ELLZ OELZ-|ivie- POLZ: LBLZ|BELT SEZZ: ££ZT-| 06T 0| LL 8 8 L|9 S v|E T L G6ES: 90P8* SLY8|SZ¥8- vEVS- Evv8-|ESY8: Z9¥8: LLv8-|08V80| ZE
g8 ¢ 9ls s v|le z o |osys 66v8 8098 |L1S8 9ZS8 9ESE|SHS8- ¥GS8- €958 |TLS80| LE
gL yL 2LjoL 8 L|S € 2T 1922 ¥8ZT' 00£Z|LLET PEET LSET|89EZ- SBEZ: ZOVT'|61vZ0] SL
St ¥L zijoL 8 £|S € Z | 9Eve €SvT OLYZ-|L8¥2- POST LTST|BESZ PGSZ- LLG2°|88S20) SL g L 9|S v v|E T L 1858 0658 6658|2098 9198 S298-|PE98: £¥98' 7S98'|0998-0| OF
5L gL 2ZL|joL 8 L|S €& Z 6092 2297 6897|9592 2L92- 6892'|90LZ" €TLT OVLZ'|SSLZ0| ¥L
8 L 9|5 ¥ €|¢ T L 6998 8£98- 9898-|G698° YOLS TLL8'|1ZL8 6ZLB' 8EL8'|9V(80| 62
GL €L ZL|OL 8 L|S € 4 447 06LT- LOSZ'|£282: O¥8Z: LSBT |¥L8Z- 068Z- L062:|¥Z6Z0| EL L L 9| v €|Z 2T L GG8- £9/8- LL£8-|08L8- 8818  96.8'|5088 £L88" LZ88"|62880| 8T
6L gL 2LjoL 8 £|S € T Ov6Z LSBT vL6Z-| 0662 LOOE- YTOE'|OPOE: LSOE- ¥L0E-| 060E0| TL L 9 9|s ¥ g|z 2 L 8E88- 9188 ¥G88-{Z988- 0.88° 8.88°|9888' v688' Z068 | 0L68'0| LT
GL £L 2L|O0L 8 L|S € T £0LE- £2LE OpLE-|osLE: £LLE- 061LE|90TE €ZZE- 6EZE | 9SCE0| LL
L 9 s|s v £}l ¢ L BLE8- 9Z68: ¥E68-|TV68- 6V68' L5687 5968 €468 0868°|8868'0] 9T
6L gL ZLjor 8 £]|Ss € 2 ZLTE- 68ZE GOEE|ZZEE: 8EEE GSEE|LLEE: £8EE- YOPE-|0I¥E0| OL L 9 S|s v €12 2 3 9668' £006° L106-|8106° 9206* ££06°| L¥06" 806" 95067 | £906'0] ST
L 9 S|y ¢ €2 L L 0206 8L06' S806°{Z606° 0016 LOL6|¥LLE" LZL6 BZLE |SELED| ¥T
GL €L LLjOL 8 9|S € [4 LEVE- SSVE- 69VE | 98PE: ZOSE: 81SE-|GESE: LSSE: L9SE+|¥8SED| 69
gL €L LttjoL 8 9| S € T | 009E 919¢ £€9€-|6VIE: GI9E' LBIE £69E" PLLE OELE|OVLEO| B9 9 9 S|y € g2 1} 1 £PLE' 0SLE' LSL6°|¥OL6- LLLE" 8LL6'|P8LE" LELE" BELE |S0260| €T
GL €L LL|joL 8 8|S € T 9.8 8LLE- S6LE-| 118S- LZ8E" £VBE|6SBE- GLBE' L68E-| LO6E'C| L9 9 6 S|yt € €|z 1 3 126 6LZ6° SZZ6'|ZEZ6° 6£26° GYZ6|2GZ6' 6526° 5926 |ZLT60| T
9 § v|v € €|T 1 1 8426° G8Z6* 1626|8626 YOE6" LLEG'|LLEG' £2€6° 0EL6 | 9EL60| LZ
L €L 1L|jOL B 9| S € z £268- 6E6E* SS6€'| LL6E- £86E- £00v-| 610V SEOF LSOt~ | L90t-0| 99
vL €L LL|{OL 8 9|S € [4 £80% 660V SGLib| LELY L¥Ly- E9Lp-[6LLY S6LY- OLZP* | 92TP0) SO 9 6 v{v € z|Z L L ZYE6" BYE6- PSE6|L9E6: L9E6- ELEE'|BLEG" G8E6" LE6E6" | L6E60| 0Z
pL €L LL|6 B 9|5 € Z | zvzy- sszy vLzi-|68ZY- SOEY LTEY|LEEY ZSEV- 89EY| VEEVO| 9
S 5 #1¢ e~ hHT | i £0v6: 60VE: GLY6'|LZP6: 9Zv6: ZEVE'|8EVE vP6: 6¥P6 | GSP6-0| 6L
pL ZLLL|{6 8 9|S € z | esct- Sivy- LEvE| St Zove- SLVY-|E6YY: 60SY* PISHr| O¥YSYO| €9 s v v € C¢|T | L L9Y6: 99V6- ZLP6:|BLYE: £8V6' 68V6’|PEVE" 0056 S0S6°| 11660 8L
pL ZL LL]6 8 9| S £ T | SSSv LLSYr 98SY-|2091 LISV EEOV- 89t v9o- 619t | S69¥°0| 29 s ¥ v|e g z|ZT | L 9LG6" LZSE" LZ56|2EG6° LEGS6- TYG6|B8YSE" £556' 85567 | €966:0 LI
yL 2L LL}6 8 9|S € z. | oL 9zev wwiv|9sty- 2Lty [8Lv| 208y 8L8Y- €8t 8Y8Y-O0| L9
. v v €| T ZT|L L 0 8966 £/56* 8/S6'|£8S6' 856" £656°|B6S6- €096+ 8096' | £196'0) Sl
yL TLIL|6 8 91§ € Z | 98t 6.8% v68Y|6061 vZEY 6EEY-|SS6Y OL6Y- S86%-| 000S0| 089 v ¥ £le z z|tL L 0 L196° 2296 L296°|2€96- 9£96° L+96°|9v96- 0596+ G596-|6S96°0) SL
vy € £|le z Zz|L L 0 | 996 8996 ££96-|L£96- 1896° 9896-| 0696 ¥696' 66967 | E0LEDO] YL
pL zL tele 8 9] s € 2 | SL0S OS0S SY0S|090S- SLOS: 060S|SOLS 0Z1S SELS-|05LS0| 6S
€L ZL OL}6 L S|V € L 6O16+ 081G S6LG-| 0125+ SZT6- OPZS|SS2S 0425 v8ZS | 66250 8S vl e hZ T THL) 0 | £0£6° LLL6* SLL6°|0ZL6® YZLE" STLE |ZELE" SELE* OVPL6' |PPL6'0] EL
gL ZLOLl6 L S|V E L PLES BZES: PYES|BSES £LEG" 88£G-|20VS: LIS ZEVS |SYPS0| LS € £E ez ¢ L 0 | 8vL6- LGL6 SSL6-|6SL6: £9L6* LOL6°|0LLE" VLLE 8LLE | 18L6:0] ZL
ehegiZile o vir L 0 | SBL6" 68/6 Z616°|96L6 66£6° £086°|9086° 0186 £186°|9186-0] LI
€L ZLOL|6 L 9|V € L 1995 9LS* 06¥5| 505G 616G VEGS'|8FSS €955 £L8G°|C6SG'0| 9S
gL ZL OL|6 L 9|V E L 9095 1299 SE96°| 059G $99G: 8L95|€69S LOLS LTLS |9ELS0) SS i€, C1T Z L 1L 0 | 0zg6 £286- 9796'|6286" £E86- SE8E-|6E86" ZV86- SYE6' |BYBE:0| OL
€L LL OL|{6 L 9|V € L 0S.5° v9LS: 6LLS'| €645 £L08S' LZ8S|SE8S 0585 P98BS BL8S'0| ¥S
€ T zZjlzZ L v 1 0 LS86* PSBE' £S86°{0986° £986- 9986°'[6986 LL86" P86 | LL860) ©
€L LLOL|8 £ 9Py £ L Z685* 906G 0Z6S|¥E6S- 8Y6S+ Z96G|9L6S 0665 ¥009-|8L0S0f €S z z Zjc L+ L1 0 | 0886 Z886° G886'|8886° 0686 £686°]S686° B686* 0066' | £066'0] 8
ZL LLOLI8 ¢ S|¥ € 3 2£09° 9v09° 0909-| 209~ 880G L019-|SLLY" 6219 EVLY-| LSLSO| TS z z zlv v ] o o | s066 2066 0LE6'|2LEE YLEE" LLEG'|6L66" LZ66- £266'|STE60] L
ZL L oLlg £ S}iv € L 0L19° ¥8L9 86L9|LLZI SZZ9- 6EZY-|2STY- 9929 0829 | £629°0) LS
z z tlt v t]t 0 o | 866 066" ZEGE |¥E6E" 9EGE- BEGE'|0VES: ZVEE EV66 | Sr660] 9
ZLLLBf8 L S|¥ € L LOE9" 0ZES VEES-|LYEY 19E9" PLEY|8BET" LOYY- vLpY-|8ZIVS0| OS Z t vl L L]L 0 o0 | iree 6v66" LSE6 |ZS66" ¥S66- 956611566 6566 0966 79660] S
% L Lttt v t]o o o0 | 966 5966 9966'|8966° 6966 LL66°}ZLE6" EL66" PLEE" 9.660| ¢
ZL L 6|8 L S|¥v E L Lb9- GSP9- 89Y9-| LSYS- ¥6¥9- 80G9-{1259 ¥ESY LVST| L9SS0| 6V 3 -
ZLoL6}8 L Sj¥ € L 169 £8G9° 0099'|£193- 5Z99- B6ESY-|ZS9Y 5999 8L99-| LESSO| 8F L L t{t t 0ol0 0 o | i66 866 6L66°|0866° LE66" ZBE6'|£866° ¥B66- 5866198660 €
ZLoL6|8 9 S|¥v € 3 $0L9° L1209 0EL9-|EVLO* 9GL9" 69LS-|Z8L9" 6.9 L089-]| 0ZB90| LY L +t £|/o o 0]0 0 0O | 4865 8866 6866°'|0666" 0666- LE666" 7666' 666" £666'|¥6660| T
G666+ G666 9666°'|9666" L1666 L666°|L666° BE6EG 8666 |8E660f L
ILoL6|8 9 S|¥v € 3 ££89- SvB9- 8G89°| LL89- ¥889- 9689|6069 LZEY VEES | L¥6SO| SP
iLoL6jL 9 Ss|v 2 L 6669 2£69 ¥869'| L1669 600L- Z20L-|¥EOL: 9POL: 6SOL | LLOLO| SV 6666° 6666° 6666|6666' 000'L 000°L}000°L 000-L 000°L|0000°L]| O
6 B8 L|9 s v|¢E T L 6 . 8 L 9 s b £ z 1 o X 6 8 L9 § v|E T L 6 B8 L 9 g Lol € z i o x
seouasayia 1OVHIENS $80UBIRYIA LIVHLENS
X S0J & X

208



Appendix IV: Tangents of Angles
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Square Roots of Numbers, 1-10

Appendix V
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Appendix VI: Square Roots of Numbers, 10-100
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Reciprocals of Numbers

Appendix VII

6 '8 419 S v|Ee-2Z 6 8 L 9 S v € [ 4 L 0 x 6 5.8 L9 BB JCiaC WL 6 8 L 9 S v € 4 L 0 x
- S8l LY ¥ o LZ8L GZ8L BZBL|ZEBL SEBL BESL|ZPBL SYBL 8¥8L | ZS8L| »S
£ b Lt O 00 O O LOOL 200t €00 j¥OOL SOOL 900L|L00L 800L 60OL| OLOL| 66
| Spma s e ok S T | o | e i LLOL 2101 €101 |PLOL SLOL 9101 JZLOL 8LOL 610L| OZ0L| 86 e i B - N N 7t G SS8L 6S8L 7981 |998L 6981 €/8L|9/8L 088L £€88L | (88L| €S
L L Lk Ly0jgo0 O O LZOL ZZOL vZOL |STOL ©OZ0L LZOL|8ZOL 620L OEOL| LEOL) L6 € € S48, 8ulaks L O 0681 v68L B6BL| LO6L SO6L B06L|ZL6L 9L6L 6L6L | €Z6L| 29
R S [ S S I SRS -~ LZ6L LEGL PEGL|BE6L L¥6L 9Y6L|6V6L £96L LS6L | L96L| 1S
. &, KL L 840D O O ZEOL EEOL VEOL |SEOL 9EOL LEOL |8EOL 6EOL LPOL| ZvOL| 96
SN S e S U S N W) | R ) Ev0L ¥POL SPOL |SPYOL [yOL 8POL|6¥0L 0SOL ZSOL| ESOL| S6 T~ T 7 O ¢ T ) 961 696L ZL61|9.6L 086L v86L|886L Z66L 966L | 000Z| O0S
L. & LhE. % OFD O O ¥GOL GSOL 9S0L J/SOL 8SOL 6S0L|090L Z90L €90L| P9OL| w6
vy € €12 T Z (L L 0 | v00Z 8002 ZTLOZ|9LOZ 0Z0Z 2O |BZOZ ££0Z LEOZ | LPOZ| 6V
L ek L G0 0O 0O SS0L 9901 £90L |890L 0LOL LLOL|ZLOL EL0L PLOL| SLOL| €6 P B. 818 € CTHL & O SYOZ 6v0C €S0C|8S0Z Z90Z 990Z | 0L0Z SLOZ 6L0Z | £80Z| 8Y
i b FPEE b OO 0 O 9/0L BL0L 6.L0L |0B0L LEOL ZBOL{EB80L SBOL 980L| (BOL} Z6 n e eiE T 2L ¢ a8 8807 Z60Z 960Z| LOLZ SOLZ OLLZ|PLLZ 6LLZ €212 | sZ1Z| v
L, k- &E4. 4 O0FD 0 @ 880L 680L 060L [Z60L €60L P6OL |S60L 960L B860L| 6601 6
2y v gl 24 ¢ 0 ZELZ [ELT LYIZ|9pLZ LSLZ SSLZ|0SLZ SOLZ 6912 | vL1Z| S
L, kL 'L ERD 0 O 00LL LOLL £0LL |¥OLL SOLL SOLL|ZOLL 60LL OLLL| LLLL| O6 -, 18- T CTQL L O 6LLZ €8LZ 88LZ|E6LZ 86LZ €£0ZZ|8OZZ ZLZZ LiZZ | Zzzz| sy
9 ¢ 21E € T|T 1L i LZZT TETT [ETT|ZVIZ LYIT TGTT|LSTT T9ZT B9ZT | ELTZ| WY
L beBiEE, & LED O O TLLL pLLL SLLL|9LLL ZLLL GLLLJOZLL iZLL Z2ZLL| ®2Zil] 68
bk R O ERE 0 9 GZLL 9ZLL (ZLL |62LL OELL LELL|EELL PELL SELL| 9ELL] 88 S & 248 € TRC L 8L27 €8I 88ZZ|v6ZT 66ZT POEZ |60EZ SLEZ 0ZEZ | 9ZeZ| £
b: k. 25k % FED O '8 BELL 6ELL OPLL |ZvLL EPLL PPLL|SULL £pLL 8PLL| 6VLL| £8 S YIS E CjC 1L i LEEZ OLET TYEZ|LYEZ ESET BSET |VY9EZ OLET SLET | I18EZ| Tv
S S it & ZjC 1 L LBEZ TBET 86ET|¥OVZ OLYZ SLYT|LIYZ (ZvZ EEvZ | 6EvZ| LY
E E BELV L LED O -0 LS1l ZSLL ©SLL [SSLL 9GEL (SLL|6SLL 09LL 19LL| €9ti| 98
p L et &£ EpD D0 POLL O9LL LOLL |89LL OLLL LZLL|ZLLL vLLL SLLL| 9Li| S8 S S gy € TjC L L SYvZ LSYZ LSYZ|E99¥T 69PT SLPZ|L8PZ 88vZ vEvZ | 00SZ| OF
L Lkt % EEOD DO © 8LLL 6LLL 18LL|Z8LL €8LL S8LL|9BLL B8BLL 68LL| O6LL| v8
9 S iy & g 1 L 90SZ €LSZ 6LSZT|STST ZEST BEST |SPST LSSZ 8SSZ | v9SZ| 6F
by o Balvde L BED D 8 Z6LL £6LL S6LL |96LL B6LL 66LL|00ZL 2Z0Zi €0ZL| SOZL| €8 9 Sp Sy E. BUHE 1L L LLST LLST ¥8ST| L6ST L6ST PO9T|LLOT BLOZ S29T | zesz| se
3 & BEé E FED 8 O 90ZL 80ZL 60TL [LIZL ZiLZL wLZL|SLZL LiZy 8LZL| oOzZL| ZB S i n el 0 L 6E9Z OYOT £S9Z| 099Z [99T ¥L9T|L89Z 8BIZ S69Z | €0LZ| LE
o BEE B £SO O € LZZL 2271 vez\ |SeZL LZZL 6ZZL|OEZL ZEZL £ETL| SETL| 18
; &% %Y B et T L OLLZ LLLZ STLT|TELT OPLT LPLT|SSLT 29LZ OLLZ | sLLz| st
L, & Bt b LDO 0 O 9EZL BETL 6ETL |LbZL ZTPZL ¥¥ZL|SPZL LbZL 8pZL| OSZTL| o8 & 9 NES P CHE T & 98LT €6LZ L0BZ|608Z L18C ST8Z|E£€8Z L¥BZ 6VvBZ | LSBZ| SE
8 & s £ U 2 @& S98Z vLBZ 788Z| 068Z 668Z LOGZ|SL6Z ©Z6Z EE6Z | Lv6Z| ¥E
[ A 3 L S S O 0 M 2SCL €SZL SSTL |95ZL 8SZL 6SZL|19ZL €9ZL v9ZL| 99ZL| 6L
F ¢ s L0 9 O L9ZL ©69ZL LLZL |ZTLZL pLZL OLZL | LLZL BLZL 08ZL| Z8ZL| 8L 8 & %ls 'y e = i 0S6Z 6S6Z L96T| 9467 SB6C P66Z|£00E ZLOE 1ZOE | OEOE| €€
L. R Ed b HEHE 0 0 ¥8ZL S8ZL [BZL |68ZL 06ZL Z6ZL |v6ZL SBZL L6ZL| 66ZL| LL 6 B L0 'S RUE. T A OvOE 6VOE 8SOE| L90E€ LLOE€ 9B0E[960E 90LE SLLE | SZIE| ZE
G & L] B riE T 1L GELE SYLE SSIE) S9LE SLLE SBLE|SBLE SOZE SLZE | 9zze| LE
[ A S - ) A N | R R 00EL Z0€L vOEL [SOEL LOEL GOEL|LLEL ZLEL PLEL| QLEL| 9L
C°f ¢t s Foiirt O O BLEL BLEL LZEL |ETEL SZTEL 92EL |BZEL OBEL ZEEL| €€EL| GL o6 sjo 9 ¥ije Z L 9EZE LPZE [STE|BIZE 6LIE 68ZE|00EE LLEE ZZEE | EEEE| OF
2. b L LS 0 O SEEL LEEL GEEL |[OVEL ZYEL wPEL |OPEL BPEL OSEL| LSEL| L
oL 6 8L 9 9|8 T PPEE OSEE [OEE| BLEE O6EE LOVE|ELYE SZVE 9EVE | BUPE| 62
AT v T S | €SEL SSEL [SEL |6SEL L9EL ZOEL |POEL 99EL B9EL| OLEL| €L M OLBlL 9 S|y T 09PE ZLYE PBYE| L6VE 60SE LZSE|PESE OPSE 6SSE | LLSE| 82
a et 2 61 0.0 TLEL PLEL 9LEL [LLEL 6LEL IBEL|EBEL SBEL [8EL| 68€L| 2L G i sis & S B & VBSE L6SE OLIE| EZI9E 9E9E 0SOC |£99E€ 9L9E 069E | POLE| (2T
oo kit £ s B8 B L6EL €6EL G6EL [L6EL 66EL LOVL|EOPL POVL SOVL| 8OPL| &L
€L LLOL|6 £ 9 | € I LLLE LELE SPLE|6SLE VLLE B88LE|ZOBE LLBE LESE | 9VBE| 92
S LAY LR E 0 D OLpl ZIvl vivl [9Lvl Syl 02vi|ZZvl SZvl LZwl| 6ZvL| OL pL 2L LL]6 8 9 IS € ¢ L98E 9/8E LGS8E|906E ZZGE LEGE|ESEE 896 LBGE | 000p| ST
SL €L 2Li0L 8 L |S E T 9L0 ZEOY 6¥OV| SO0V Z80Pr B60¥ |Silby ZELP 6VLY | L3iv]| P
e Tt L KL 0 0 LEvL EEvL SEVL [LEPL 6SVL LvblL|EPPL SPPL LbwL} 6vPL| 69
o Els b etk D 9 LSpL ESYL 9SplL [BSPL 09VL Z9pL |PObL 99VL 89vL| Livl| 89 8L 9l €1FLL 6 L2719 ¥ 2 v8LY Z0Z¢ 6L2Y| LEZv SSZY ©LZv|Z6Zv OLEY 6ZEV | BYEV| €2
C et 4 418% 0 O ELPL SivL LIl |6LPL LSPL ¢BPL|98PL 88PL O6vL|E6YLO| 49 8L 9L pLiZL OL B |9 ¥ 2 L9tV S8EY SOVW|STvv vivv POVY|vBYY GOSP SZSv | Svsy| Z2
6L 4L SL|EL LL 6 |2 » 2 99SP L8SY 809P| 0E9F LSO¥ EL9¢|S69Y LLLp 6ELY | ZoLv| 12
¢ & iRt b ELL G 0 S6¥L L6vL 66Vl jZOSL +0SL 90GL|80SL LLSL ELSL| SLSL| 99
T CeuEE bt 8 0 LISL 0ZSL ZeSi jpeSL L2ZSL 6261 | LESL vesL 9esL| BESL| S8 LZ 6L LL|PL 2L OL|L S T S8Lv BOBY LESY|V¥S8Y 8.8y ZO6Y|9Z6Y 0S6r SL6Y | 000S| OZ
S el & i 0 D LPSL EVSL 9PSL [8PSL 0SSL €SS |SSSL 8SSL 09SL| 29SL| w9
¥Z L2 8L|9L €L LL|8 § € S20S 1S0S 9£0S|ZOLS 8ZLS SGLG|L8LS 80TS 9£2S | £925| 6L
T & &ttt ERNE O O S9SL [9SL OLSL |ZLSL SLSL LlSL|08SL ZBSL SBSL| Z8SL| €9 9z €2 0Z|LL SL 21|66 9 € L6ZS BLES 8YES|9LES SOPS SEPS|POYS GBYS S2SS | 9sss| 8L
B ST 3 Rk F. D 06SL Z6SL S6SL [L6SL 009L €£09L|S09L 809L OL9L| E£L9L) 29 6Z 9Z €Z|0Z 9L EL|OL £ € L8GS BLOS 0595|2895 vILS Ly(S|08.S v18S BvES |'Z88S| LL
s e e 4 ERE L 0 919L BI9L LTIL |€Z9L 9Z9L 629L|L€9L vESL L£9L| 6E9L| 19
3 EE 62 9Z|2Z 8L SL|LL L ¥ LLBS 2565 886S|vZ09 1909 8609 |SEL9 €419 L1Z9.| 0sZ9| oL
Bt ERE - R E L D CvolL SrOL Lol [0SOL E£S9L 9S9L|8SSL L99L v99L| [99L| 09 BE €€ 6Z|SZ LT LL|EL 8 ¢ 6829 6Z€9 69€9| OLY9 ZSP9 P6PO|9ESO 6/S9 €299 | L999] SL
Ev 8E €€|6Z PZ 6L VL OL S LLL9 LS{9 E089| 6vB9 L6BI ¥p69 | £669 Zv0OL*Z60L | EvLL| L
S &G alE L OEE L ] 693L ZL3L G/SL |B/9L LBIL ¥8IL|989L 689L Z69L| S69L| 6S : >
g opes vttt L0 969L LOLL POLL (90LL 60LL ZLZL|SELL 8iLL LZLL| vZii| 8S 0S v» BE|EE BZ 2Z|LL LI 9 Y6LL OPTL 66ZL| ESEL LOVL ESVL|BLSL 9LSL vE9L | Z69L| €L
€. ¢ . cP& L 'L LD LZLL OELL EELL |9ELL 6ELL ZwiL|SvLL 8pLL LSLLY- ¥SLL| LS 65 26 9v|6€ EE SZ|0Z €L (L ZSLL €18L vLBL) LE6L 0008 S908|0EL8 L6L8 +9Z8 | £££8| ZI
69 19 £5|9¥ BE LE|EZ SI 8 £0v8 SLv8 LpSB|LZ98 9698 .ZL(8|0S88 6268 6006 | L606| LI
gy vt Lt 0 LSLL LSLL vOLL |£9L1 OLLL ELLL|9LLL 6LLL €8LL} 98LL| 96
€ B THaie TULINE LD 68LL ZBLL S6LL |66LL ZOSL SOSL|808BL ZL8L SL8L| 8L8L| SS €8 ¥L ¥9|SS O¥ LE|8Z 8L 6 PLL6 6526 9VEG| PEPE $2S6 S196|60L6 ¥086 L066 | 00OL| OL
6 8 Lre S vl g ¥ 1L 6 8 L 9 S v € Z 1 0 x 8 B Li9..5: Pil8e T L 6 8 L 9 S v € z L 0 x
Saoualehigq 10VHLI8NS SIVUALBYIQ LOVHLIENS
X/T € X siaquinp jo sjeaosday

212



213



214



215



216



217



218



219



220



221



FUNDED BY

N L

i
ukKaid

from the British people

IN PARTNERSHIP WITH

@®@® BRITISH
®® COUNCIL

lllllllllllll

ooooooooo



