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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, I 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. I 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. 

I 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. I am committed to continue to 

strive for the changes that will make our country stronger. 

I want to thank our partners for their continued support. Finally, I also want to thank you – the 

teachers of our country – for your hard work in securing our future. 

 

Dr. Minkailu Bah 

Minister of Education, Science and Technology 
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Introduction 
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. 

 

1 
 

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. 

 

3 
 

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

Learning  
outcomes 

4 
 Make sure you understand the learning outcomes, and 

have teaching aids and other preparation ready – each 
lesson plan shows these using the symbols on the right.  

Teaching 
aids 

5 
 

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

 
Preparation 

6 
 

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

 

7 
 

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

 

8 
 

Use the board and other visual aids as you teach. 

 

9 
 

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

 

10 
 

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

 

  

Mathematics  

       JSS 
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Lesson Title: Review of Transformations Theme: Geometry 

Lesson Number: M-09-046 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the 

lesson, pupils will be 
able to identify and perform 
translation, reflection, and 
rotation. 

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.  

2. Allow pupils time to write down their explanation for each 

word. 

3. Have pupils from around the classroom volunteer to give 

their explanations.  

4. Put up the poster on the board/point to the information on 

the board. Go through the explanation for each word.  

5. Ask: Which of the transformations changes the size of the 

object? Raise your hand. (Answer: enlargement) 

6. Ask: Which of the transformations does not change the size 

of the object? Raise your hand. (Answer: translation, 

reflection and rotation) 

7. Say: Today we are going to identify and perform 

translation, reflection, and rotation. 

Introduction to the New Material (20 minutes) 

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. 

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

exercise books.  

3. 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. 
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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. 

 Say: We want to move the object 5 units right and 3 units up. 

 Use vector notation, (5
3
), if appropriate. 

 Say: When we translate an object, every part of the object moves the same amount in the 

same direction.  

 Say: We select a point on the object.   

 Say: Count from that point 5 units right and 3 units up.  

 Say: Mark the point for the translated object. 

 Say: Do the same for the other points of the object.  

 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. 

 Say: We want to reflect the object in the required mirror line or line of symmetry without 

using a mirror.  

 Say: We use the fact that every point in the image is the same distance from the line of 

symmetry as the original object. 

 Say: Draw a line at 90 o to the line of symmetry from a 

point on the original object to the other side of the line 

of symmetry. 

 Say: Mark on the 90 o line the same distance from the 

line of symmetry as the original object. 

 Say: That is the new point of the reflected object. 

 Say: Do the same for the other points of the object.  

 Say: Make sure the line from the original object is at 90 o for each point. 

 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. 

 Point to each of the items on the board as you say the next line.  

 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. 
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 Ask: What is the centre of rotation? (Answer: point O) 

 Ask: What is the angle of rotation? (Answer: 90 o) 

 Ask: What is the direction of rotation? (Answer: clockwise) 

 Say: Draw a straight line from one of the points to the 

centre of rotation. Measure the line. 

 Say: Draw a line at an angle of 90 o to the first line. 

 Say: Mark the measurement on the second line.  

That is the new point of the object after rotation. 

 Say: Do the same for the other points.  

 Say: Join the points to draw the shape at its new position. 

 Allow time for the pupils to complete the rotation.  

 If 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) 

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

2. They should each draw their own shapes and they can discuss and share ideas with each other.  

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

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

5. 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.  
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[QUESTIONS FOR GUIDED PRACTICE] 

Leave space around each shape to carry out the transformation.  

Answers are shown below the questions 
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Lesson Title: Combining Transformations Theme: Geometry 

Lesson Number: M-09-047 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the lesson, 

pupils will be able to: 
1. Carry out combinations of 
translation, reflection, and 
rotation. 
2. Describe and compare the 3 

transformations. 

Teaching Aids 
None 

Preparation 
Draw the diagrams for the 
different sections of the 

lesson from the end of this lesson 
plan on the board. 

 
Opening (3 minutes) 

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

2. 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) 

3. 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.) 

4. 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. 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.  

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

3. Ask pupils to copy the shape into their exercise books. 

4. Say: Let us first do the reflection as requested in our books. 

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

are at 90° angle to the line of symmetry.  

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

hands once they are done. 

6. Select a pupil with raised hand to complete the reflection on the 

board.  

7. Ask pupils if they agree. Correct any errors and ask pupils to do the 

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

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

from this instruction? Raise your hand. 

9. 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. 
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12. Ask: What do you notice about the rotation? Raise your hand. 

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

(Answer: shown right) 

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

rotation. 

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

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

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

 (180o =
1

2
 of 360). This leaves us facing the opposite direction from 

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.  

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

Follow the instructions to do the combined transformation. 

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

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

transformation. 

20. Ask: What single transformation could we do to get to the same 

position as the 2 transformations? Raise your hand. 

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

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) 

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

2. They should each draw their own shapes and they can discuss and share ideas with each other.  

3. Walk around, if possible, to check answers and correct 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: shown below 

the questions at the end of this lesson plan)   

Independent Practice (10 minutes) 

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

2. Walk around, if possible, to check answers and correct 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. 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) 
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[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL] 

a.  Reflect the shape in the line of symmetry 

shown. Then rotate it 180 o about the point 

(1,0). 

b.  b. Reflect the shape shown in the 𝑦-axis. 

Then reflect it in the 𝑥-axis. 

  

[QUESTIONS FOR GUIDED PRACTICE]  

c.  What is the name of the transformation that 

takes shape A to position B? 

d.  Describe the transformation that takes 

the shape from A to B to C. 

  

 

[QUESTIONS FOR INDEPENDENT PRACTICE] 

e.  Describe the transformation that takes shape A 

to B to C. 

What single transformation has the same 

effect? 

f.   Reflect the shape shown in the 𝑥-axis 

then translate it 8 units right and 6 units 

down. 

    

 

Answers: 

c.  Rotation d.  Translation 8 units left, I unit up, then 

reflect in the 𝑥-axis 
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e.  

 

A reflection in the 𝑦-axis. Then a reflection 

in the 𝑥-axis. 

Rotation by 180 o about the origin. 

f.   
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Lesson Title: Congruency Theme: Geometry 

Lesson Number: M-09-048 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the 

lesson, pupils will be able 
to compare 2 shapes that have 
undergone reflection, rotation 
and translation and identify 
them as congruent. 

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: congruent, 
congruency. 

 
Opening (3 minutes) 

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

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

(Example answers: Performed combinations of transformations; described combined 

transformations) 

3. 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. Ask a pupil to read Question a. 

2. 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. 

3. Allow time for pupils to answer.  

4. Say: Compare your answers with your neighbour. Do you agree with each other’s answers? 

5. Allow time for pupils to compare their answers. 

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

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

8. 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 

line w takes A to C, reflection in line z takes B to D, rotation 

180 o about the origin takes A to C and similarly for the other 

shapes) 

9. Ask: Who would like to show how to translate D, 4 units left 

and 4 units up? Call the new shape E. 

10. Have a pupil volunteer to answer on the board (Answer: 

shown right) 

11. Say: What do you notice about the original shape A, compared 

to B, C, D and E? Raise your hand. 

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

13. 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, C D and E and put them one on top of the other, they will make an exact fit. 

       

  

 

 

  



11 

 

Guided Practice (10 minutes) 

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

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

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

4. 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) 

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

2. Walk around, if possible, to check answers and clear 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). 

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

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

7. Ask them if their transformations verify that shapes remain congruent after translations, 

reflections and rotations. 

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

drawn) 

Closing (2 minutes) 

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

2. Say: Write down your explanation in your exercise books. 

3. Allow time for pupils to write down their answers.  

4. 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) 

 

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL] 

ii. Name all the transformations you can see in the diagram 

shown right.  
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[QUESTIONS FOR GUIDED PRACTICE] 

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

180 o.  

The result of transforming triangles A and B are shown on 

the right. 

Are triangles A and B congruent?  

Give a reason for your answer. 

 

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). 
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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 
By the end of the lesson 

pupils will be able to 
create congruent shapes by 
performing transformations. 

Teaching Aids 
None 

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. Ask the following questions in preparation to creating congruent shapes.  

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

answer. 

3. 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.) 

4. 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.) 

5. 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.) 

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

Introduction to the New Material (10 minutes) 

1. Ask a pupil to read Question a.  

2. Say: We are going to do a series of transformations to shape A. Copy shape A into your exercise 

books. Follow the instructions and complete the 

transformation as we do them on the board. 

3. Allow time for pupils to copy the diagram into their exercise 

books. 

4. Ask: Who would like to do the first: rotation 90 o clockwise 

about O? Raise your hand. 

5. Select a pupil to do the rotation on the board. 

6. Remind the pupil to use the vertical line as a guide for the 

rotation. 

7. Say: We need 2 more volunteers to complete the remaining 

transformations. Raise your hand. 

8. Select 2 more pupils to come to the board one at a time to complete the transformation. 

(Answer: shown right) 

9. 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) 

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

11. 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.’ 

12. Ask: Do you notice anything else? Raise your hand. 
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13. Guide a pupil to say: ‘we get shapes in all the quadrants by 

performing different transformations on a shape.’ 

14. Ask pupils to copy the diagram for Question b. into their 

exercise books. 

15. Say: Work with your neighbour to do the first transformation. 

Raise your hand when you are finished. 

16. Allow time for pupils to copy and complete the first 

transformation.  

17. Have a pupil volunteer to show the transformation on the 

board. 

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

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

20. Allow time for pupils to do this.   

21. Have pupils volunteer to complete the transformations on the board (Answer: shown right.) 

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

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

on a shape. 

Guided Practice (10 minutes) 

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

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

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

4. Ask the class if they agree with the answer.  

5. 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) 

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

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

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

4. Ask the class if they agree with the answer.  

5. 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) 

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

2. Allow time for pupils to write down their answers.  

3. 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: 

 rotate A 90 o clockwise about the origin 

 rotate A 90 o anti-clockwise about the origin 

 reflect A in the 𝑦-axis. 

 

vi. Copy the hexagon and complete the following 

transformations:  

 rotate B 180 o around the origin 

 translate B 5 units up 

 reflect B in the 𝑦-axis 

[QUESTIONS FOR GUIDED PRACTICE] 

vii. Describe the transformations to shape C to get the other 

shapes D, E and F.  

(Answer: c. to get shape D: reflect C in the 𝑦-axis; E: rotate  

180 o 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:  

 reflect G in the 𝑥-axis 

 reflect H in the 𝑦-axis 

What do you notice? 

Describe Any transformation that will complete the shape.  

(Answer: d. to get shape H: rotate G 180 o 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 o 

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.) 
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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.  

3. 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. 

2. 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. Ask: Who can show on the board which sides are the corresponding sides? Raise your hand. 

14. Select a pupil to point out corresponding sides on each triangle.  

15. 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. 

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

17. 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. 

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

19. 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.   

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

your hand. 

21. 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.’ 

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

23. 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. 

24. 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. 

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

other. 

26. 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) 

1. Ask pupils to work in pairs to answer Question d. 

2. Walk around, if possible, to check answers and correct 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) 

Independent Practice (10 minutes) 

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

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

3. 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) 

1. Ask: What have we learnt today about congruent triangles? Raise your hand. 

2. 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] 

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

to make a new shape.  

An example has been done for you. 

(Answers: shown right). 

 
[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL] 

b. What do you notice about triangles B and C?  

c. Show that the 2 right-angled triangles shown below 

are congruent.  

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

 
[QUESTIONS FOR GUIDED PRACTICE] 

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

 ii. Give a reason for your answer.  

 ii. Copy the triangles and mark any corresponding sides.  

(Answer: the 2 triangles are congruent.  

All 3 sides are equal, 

corresponding sides 

shown marked right. 

 

 

[QUESTIONS FOR INDEPENDENT PRACTICE] 

4.5 cm 

4.2 cm 

4.2 cm 

2 cm 

2 cm 

4.5 cm 
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e. Which of the shapes shown right are 

congruent to triangle D? 

(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.  

 

  

 

       D 

5 cm 4 cm 

3.6 cm 

 

              

5 cm 

3.6 cm 

4 cm 

G

E  

        

50 mm 

36 mm 

40 mm F 

5 cm 
 

        

3.6 cm 

E

E 
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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 
By the end of the 

lesson, pupils will be able 
to recognise that angle 
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. 

 
Opening (3 minutes) 

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

2. 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) 

3. 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. 

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

Introduction to the New Material (10 minutes) 

1. 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. 

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

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

Again, no horizontal or vertical line. 

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

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

6. Say:  We are going to list the measurements of the third line we used to complete our triangles. 

7. Have 4-5 pupils volunteer to give their measurements for the third side.  

8. Make sure there is a good range of measurements.  

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

10. Ask: What do you notice about your diagrams? Raise your hand. 

11. Guide pupils to say: The shapes are different. 

12. Say: We all started with 2 sides the same lengths, but ended with triangles which had different 

shapes. 

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

14. Allow pupils time to discuss and share ideas. 

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

drew were all different.’ 

16. 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. 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. 

18. Ask: Look at Question a. on the board. How can we tell if the triangles are congruent? Raise your 

hand. 

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

the triangles are congruent. 

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

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

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

23. 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) 

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

2. Walk around, if possible, to check answers and correct 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)   

Independent Practice (10 minutes) 

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

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. Say: Look through your notes from last lesson and today.  

2. Ask: What are the 4 tests we found out for triangles to be congruent? 

3. Allow pupils to discuss and share ideas. 

4. Have pupils from around the classroom volunteer to answer. 

5. Write (or dictate) the tests on the board with appropriate diagrams: 

 If the lengths of all 3 sides of 2 triangles are equal, then the 2 triangles are congruent. 

 If the lengths of the hypotenuse and a corresponding side of 2 right-angled triangles are 

equal, then the triangles are congruent. 

 If the lengths of 2 sides and the angle between them in 2 triangles are equal, then the 

triangles are congruent. 

 If 2 angles and the length of one side are equal in 2 triangles, then the triangles are 

congruent. 

6. Ask pupils to copy them into their exercise books for reference. 

7. 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] 

 
 
[QUESTIONS FOR INDEPENDENT PRACTICE] 

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

i. 

 

 
ii. 

 

Answers 

f. i. 

 

 

ii. 

 

 

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

 

ii.  

 

  

(Answers: c. i. ED = JK, EF = JI, DF = KI, ∠EDF = ∠JKI, ∠DEF = ∠KJI, ∠DFE = ∠KIJ 
ii. AB = ML, AC = MN, BC = LN, ∠ABC = ∠MLN, ∠BAC = ∠LMN, ∠ACB = ∠MNL) 

d. Mark the angles and sides of each pair of triangles to indicate that they are congruent. 
i. 

 

ii. 

 

  

(Answers: d. i. and d. ii. Shown on triangles below) 

d.  i. 

 

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

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:  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. 

2. Have a pupil from the back of the classroom volunteer to answer. (Answer: translation, 

reflection and rotation) 

3. Ask: What is common to the object undergoing any of the 3 transformations? Raise your hand. 

4. 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.  

5. 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) 

1. Ask: What do you understand by the word ‘enlarge’? 

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

bigger; the size of an object becomes larger) 

3. 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 

the scale factor that we use.  

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

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

6. The instructions to enlarge an object follow.  

 Say: We are given 2 pieces of information in order to enlarge our shape: the scale factor 

and the centre of rotation. 

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

 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) 

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

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

shape. 

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

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

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

 Say: Measure the distance from O on the 

line and mark the new distance on the 

point A prime (A′).  

 Say: This is the new point of the object 

after enlargement. Note that OA′ = 2 ×

OA. 

 Say: Do the same for the other points.  

 Say: Join the points to draw the shape at its 

new position (shown right).  

7. Allow time for the pupils to complete the 

enlargement. 

8. Say: What can you say about the lengths of the sides of the triangle after the enlargement? 

9. Guide a pupil to say: The length of each side doubles after enlargement. 

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

everything doubled.  

11. Ask: What will happen when the scale factor is 
1

2
 ?  Raise your hand. (Answer: all the sides will be 

halved) 

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

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

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

15. Allow pupils to work together to check their measurements.  

16. Allow pupils time to finish their enlargements (shown right). 

17. Ask: What has happened to the length of the sides of the triangle? 

Raise your hand. (Answer: each side has halved in size).  

18. Say: The object will always increase or decrease by a multiple given 

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. 

19. Ask pupils to measure 1 or 2 sides to verify this. 

Guided Practice (10 minutes) 

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

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

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

4. Correct any errors. (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 c. 

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

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

4. 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.  

3. 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] 

x. Draw enlargements to the triangle ABC with scale factors:  

i.          2  ii. 
1

2
 

 
[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
1

2
. 

(Answers: i. enlargement; ii. (scale factor): C (
1

2
); D (1

1

2
); iii. enlargement shown below). 

 
[QUESTIONS FOR INDEPENDENT PRACTICE] 

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

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

2
.  

(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. 

2. Allow pupils time to write down their answer.  

3. 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) 

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

2. 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) 

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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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. 

13. Ask a pupil to read Question a. 

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

15. Guide pupils to say: We can find the scale factor by comparing the lengths of corresponding 

sides DE and AB. 

16. Say: We can do this by comparing the ratio of corresponding sides  
DE

AB
=

4.5

3
= 1.5.  This gives us 

DE = 1.5 × AB. 

17. 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)  

18. Do a visual check that pupils recognise this fact. 

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

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

21. Have 2 pupils volunteer to explain on the board how to calculate the answers.  

22. 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 = 1.5 × 𝐴𝐶  EF = 1.5 × 𝐴𝐶 

 = 1.5 × 5  6 = 1.5 × 𝐴𝐶 

 = 7.5 cm 
 

AC = 
6

1.5
 

     = 4 cm 

23. 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) 

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

2. Walk around, if possible, to check answers and correct 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)   

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) 

5. Say: Add what you have learnt this lesson about similar shapes to your notes on enlargements 

from the beginning of the lesson. 

6. 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] 

xiii. The diagram shown right shows 2 similar right-angled 

triangles.  

Calculate the lengths of sides BC and DE. 

[QUESTIONS FOR GUIDED PRACTICE] 

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

 

 
 

xv. Triangle ABD has been enlarged to give EFG.   

 

 
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. 
𝐵𝐷

𝐹𝐺
=

30

6
= 5;  𝐶𝐷 = 5𝐻𝐺 = 5 × 16 = 80 cm;  c. i. the triangles are similar 

because:  

∠𝐴𝐵𝐷 = ∠𝐸𝐹𝐺;  ∠𝐵𝐷𝐴 = ∠𝐹𝐺𝐸𝐺;  ∠𝐷𝐴𝐵 = ∠𝐺𝐸𝐹;  

 ii. scale factor:  
𝐸𝐹

𝐴𝐵
=

28

4
= 7; ii. 𝐺𝐸 = 7𝐷𝐴 = 7 × 6 = 42 cm, 𝐹𝐺 = 7𝐵𝐷 = 7 × 5 = 35 cm). 

4.5 cm 

E 

A 

B 

5 cm 
3 cm 

D 

C 
F 

6 cm 
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[QUESTIONS FOR INDEPENDENT PRACTICE] 

xvi. Triangles ABC, DEF and GHI are shown right 

i. State whether the triangles are similar. 

Give reasons for your answers.  

ii. Calculate the lengths of sides HI, BC, AC and 

DF. 

(Answers: d. i. The triangles are similar. ∠𝐴𝐵𝐶 =

∠𝐷𝐸𝐹 = ∠𝐺𝐻𝐼;  ∠𝐵𝐶𝐴 = ∠𝐸𝐹𝐷 =

∠𝐻𝐼𝐺;  ∠𝐶𝐴𝐵 = ∠𝐹𝐷𝐸 = ∠𝐼𝐺𝐻 

ii. Accept all reasonable methods. Example 

calculations are shown below. 
𝐺𝐻

𝐷𝐸
=

10

6
=

5

3
,   𝐻𝐼 =

5

3
𝐸𝐹 =

5

3
× 4.5 = 7.5 cm; 

 
𝐷𝐸

𝐴𝐵
=

6

4
= 1.5, 𝐸𝐹 = 1.5𝐵𝐶, 𝐵𝐶 =

4.5

1.5
= 3 cm;  

 
𝐴𝐶

𝐺𝐼
=

4

10
, 𝐴𝐶 =

4

10
× 𝐺𝐼 = 0.4 × 12.5 = 5 cm; 

 
𝐷𝐹

𝐺𝐼
=

6

10
, 𝐷𝐹 =

6

10
× 12.5 = 7.5 cm) 
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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 
By the end of the lesson, 

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

Teaching Aids 
None 

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

similar? 

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

3. 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.) 

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

attention to the everyday meaning of ‘similar’. 

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

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

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

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

8. Ask: What else is equal in similar shapes? Raise your hand. (Answer: Corresponding angles) 

9. Say: Today we are going to differentiate between congruency and similarity of shapes. 

Introduction to the New Material (10 minutes) 

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

2. Ask a pupil to read Question a. 

3. Say: Since the 2 lines AE and BC are parallel, it 

means that ∠ EAD = ∠ BCD. 

4. Mark these (z-angles) with single arcs. 

5. Ask: Let us look back at our tests for congruency.  

Who can tell us which test can help us here? Raise 

your hand. 

6. Guide a pupil to say: 2 sets of corresponding sides 

are equal and the included angle is also equal in 

both triangles.  

7. Ask: What can we conclude about triangles  

ADE and CDB? Raise your hand. 

8. Guide a pupil to say: They are congruent triangles. 

9. Say: Let us now look at triangles ADE and GDF. 

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

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

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

15. Guide a pupil to say: ∠ DFG = ∠DEA. 

16. Mark these 2 angles with triple arcs. 

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

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

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

angles equal). 

20. 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. 

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

22. Allow pupils to discuss and share ideas. 

23. 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.  

24. 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. 

25. 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) 

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

2. Walk around, if possible, to check answers and correct 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)  

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. 

2. Allow time for pupils to write down their answers. 

3. 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. 

 

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL] 

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

i. Explain why triangles ADE and CDB are congruent 

ii. Explain why triangles ADE and GDF are similar 

 

[QUESTIONS FOR GUIDED PRACTICE] 

xix. In the diagram right, the lines AE and CD are parallel. 

i. Copy and complete the following statements: 

 ∠ 𝐴𝐵𝐸 = ∠  

 ∠ 𝐵𝐴𝐸 = ∠  

 ∠ 𝐴𝐸𝐵 = ∠  
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, ∠ 𝐴𝐸𝐵 = ∠ 𝐵𝐶𝐷  

ii. the triangles are similar and not congruent because the corresponding lengths are not 

equal;  iii. 
𝐴𝐸

𝐶𝐷
=

16

4
= 4, 𝐴𝐵 = 4𝐵𝐷 = 4 × 4.1 = 16.4 cm; 𝐵𝐸 = 4𝐵𝐶 = 4 × 5 = 20 cm) 

 

[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 

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. 

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

ii. 
𝐴𝐶

𝐴𝐵
=

𝐶𝐷

𝐵𝐸
,

𝐴𝐶

4.4
=

9

6
=

3

2
, 𝐴𝐶 =

3

2
× 4.4 = 6.6 cm, 𝐵𝐶 = 6.6 − 4.4 = 2.2 cm. 

iii. 
𝐴𝐷

𝐴𝐸
=

3

2
, 𝐴𝐸 =

2

3
𝐴𝐷 =

2

3
× 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 
By the end of the lesson, 

pupils will be able to: 
1. Carry out combinations of the 4 

common transformations. 

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

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. 

 
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. 

2. Allow time for pupils to copy the diagram in their 

exercise books. 

3. Ask: Who can briefly remind the class how to do an 

enlargement with a scale factor of 2? Raise your hand. 

(Example answer: Draw lines from the centre of 

enlargement (O) through the points of the original 

shape. Measure the distances from O to the points and 

double it for the enlarged points.)  

4. Say: Follow the instructions. Draw the enlarged shape.  

5. Allow pupils time to do the enlargement.  

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

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

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

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

other). 

12. Say: Let us look at another combination of transformations, 

13. Ask a pupil to read Question b. 

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

15. Select a pupil to show the transformation on the board (shown right). 

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

their work.  

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

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

and they are both similar to C.) 

18. 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. 

19. 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.     

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

Guided Practice (10 minutes) 

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

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

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

4. 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) 

1. Ask the pupils to continue to work in pairs to discuss and share ideas. 

2. 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  

3. Allow time for pupils to draw their shapes and perform the transformations. 

4. Ask pupils to comment on the shape and size of their final objects. 

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

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

7. 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 I unit left (C). 

iii. Are the final shapes congruent or similar? 

 

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

ii. Enlarge the result by a scale factor of 
1

2
 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) 

 
[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,  

and congruent to each other) 
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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 
By the end of the lesson 

pupils will be able to: 
1. Identify the right and acute 
angles of a right-angled triangle. 
2. Identify the relative sides of a 
right-angled triangle (adjacent, 
opposite, hypotenuse). 
3. Identify SOHCAHTOA as a rule for 
remembering trigonometric ratios. 

Teaching Aids 
None 

Preparation 
1. Draw the triangles 
for Guided and 

Independent Practice found at 
the end of this lesson plan on 
one side of the board. 

 
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. 

2. Allow pupils to check their notes. Have pupils from around the classroom volunteer to answer.  

(Example answers: Right-angled triangles have one 90o angle; they have 2 acute angles which are 

also complementary angles as they add up to 90o; they have one long side called the hypotenuse 

and 2 shorter sides) 

3. 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) 

1. Draw a right-angled triangle on the board with no labels or angles marked.  

2. Ask: Who can identify the right angle and the hypotenuse on this triangle? Raise your hand. 

3. Guide a pupil to come to the board to identify the 90o angle and the 

hypotenuse.  

4. Say: The triangle also has 2 acute angles. Who can mark the acute angles on this 

triangle? Raise your hand. 

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

shown at right) 

6. 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. 

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

hand. 

8. 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) 

9. 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.  

10. 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. 

  

 

 

  

Hypotenuse 
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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.  

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 

the angle, and this is the side adjacent, or next to the angle. 

Allow a few moments for this difference to be understood.  

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 θ (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: 

 

 

 

 

 

 

 

17. Say: We usually 

abbreviate sine, cosine and tangent to sin, cos and tan. 

18. Write each abbreviation on the board next to its ratio. 

Note we pronounce sin in the same way as sine. 

19. Say: We use the term SOHCAHTOA as a way of remembering the ratios.  

 SOH stands for sine equals opposite over hypotenuse  

 CAH stands for cosine equals adjacent over hypotenuse 

 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 θ 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  

 

 

 

 

23. Say: We will leave the tangent as a fraction because it is easier to work 

with like that. 

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. 

sine θ = 
opposite

hypotenuse
 = 

O

H
 

cosine θ = 
adjacent

hypotenuse
 = 

A

H
 

tangent θ = 
opposite

adjacent
 = 

O

A
 

sin θ = 
O

H
 = 

4

5
 = 0.8 

cos θ = 
A

H
 = 

3

5
 = 0.6 

tang θ = 
O

A
 = 

4

3
   

Hypotenuse 

Opposite 

Adjacent 

Hypotenuse Opposite 

Adjacent 

Hypotenuse Opposite 

Adjacent 

𝜃 

5 cm 
3 cm 

4 cm 

𝜃 
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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) 

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

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

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

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

5. 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) 

Closing (2 minutes) 

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, θ. 

         Answers  

a.  b.  a. Hypotenuse: JK 
Adjacent: JL 

Opposite: KL 
b. Hypotenuse: ST 

Adjacent: RS 

Opposite: RT 
c.  d.  c. Hypotenuse: PQ 

Adjacent: PR 

Opposite: QR 
d. Hypotenuse: YZ 

Adjacent: XZ 

Opposite: XY 
 
[QUESTIONS FOR INDEPENDENT PRACTICE] 

For each triangle, write sin θ, cos θ and tan θ as fractions.  
       Answers: 

e.  f.  e.  sin θ =
12

13
 

cos θ =
5

13
 

tan θ =
12

5
 

f.  sin θ =
15

17
 

cos θ =
8

17
 

tan θ =
15

8
 

𝜃 
𝜃 

𝜃 

𝜃 

𝜃 

5 cm 
12 cm 

13 cm 

𝜃 

8 cm 
15 cm 

17 cm 
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Lesson Title: Sine Theme: Geometry 

Lesson Number: M-09-057 Class/Level: JSS 3 Time: 35 minutes 

   

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: 

 SOH stands for sin θ =
opposite

hypotenuse
 

 CAH stands for cos θ =
adjacent

hypotenuse
 

 TOA stands for tan θ =
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 40o found at the end of this lesson plan. 

sin θ = 
O

H
 

sin 40o  = 
x

9
 

9 × sin 40o = x 

  

 

 

  

Opposite 

 

 

 

Adjacent 

𝜃 

9 cm 

40o 

𝑥 

Hypotenuse 

 

     
  



40 

 

9 × 0.6428 = x 

 = 5.7852 

x = 5.8 cm to 1 d.p.     

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

neighbour. 

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

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

hand. 

11. Guide a pupil to do the calculations for Question c. Ask other pupils to observe carefully to see if 

they agree with the calculation. 

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

sin θ = 
O

H
 

sin 45o  = 
x

15
 

15 × sin 45o = x 

15 × 0.7071 = x 

 = 10.6065 

x = 10.6 cm to 1 d.p.     

Guided Practice (10 minutes)  

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

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

3. Have pupils from around the classroom volunteer to show the answer 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 this lesson plan)  

Independent Practice (10 minutes) 

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

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

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

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

board. 

5. 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.  

15 cm 

45o 

𝑥 
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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. Write sin θ, cos θ and tan θ as fractions for the triangle shown 

 

 
Answer: 

sin θ =
24

25
, cos θ =

7

25
, tan θ =

24

7
 

[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.  

  
[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.  

 
(Answers: d.  sin 35o =

O

H
=

x

12
 , x = 12 × sin 35o  = 12 × 0.5736 = 6.8832 = 6.9 cm to 1 d.p. 

e. sin 50o =
O

H
=

x

22
 , x = 22 × sin 50o  = 22 × 0.7660 = 16.852 = 16.9 cm to 1 d.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. 

           

𝜃 

24 cm 
7 cm 

25 cm 

9 cm 

40o 

𝑥 
15 cm 

45o 

𝑥 

22 cm 

50o 

𝑥 
12 cm 

35o 

𝑥 
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25 cm 

40o 

𝑥 

f.   g.  

 

(Answers: f.  sin 40o =
O

H
=

x

25
 , x = 25 × sin 40o = 25 × 0.6428 = 16.07 = 16.1 cm to 1 d.p. 

g. sin 45o =
O

H
=

x

18
 , x = 18 × sin 45o  = 18 × 0.7071 = 12.7278 = 12.7 cm to 1 d.p.) 

 

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

Angle θ sin θ cos θ 

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 

 

  

18 cm 

45o 

𝑥 
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Lesson Title: Cosine Theme: Geometry 

Lesson Number: M-09-058 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the lesson, 

pupils will be able to 
apply the cosine 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. 

 
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 40o found at the end of this lesson plan. 

cos θ = 
A

H
 

cos 40o  = 
x

11
 

11 × cos 40o = x 

11 × 0.7660 = x 

 = 8.426 

x = 8.4 cm to 1 d.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 45o found at the end of this lesson plan. 

  

 

 

  

11 cm 

40o 

𝑥 

19 cm 

45o 

𝑥 
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cos θ = 
A

H
 

cos 45o  = 
x

19
 

19 × cos 45o = x 

19 × 0.7071 = x 

 = 13.4349 

x = 13.4 cm to 1 d.p.     

Guided Practice (10 minutes)  

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

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. 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) 

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

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

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

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

5. 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) 

6. 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 Questions 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 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: 

𝑠𝑖𝑛 55𝑜 =
𝑂

𝐻
=

𝑥

17
 , 

 𝑥 = 17 × 𝑠𝑖𝑛 55𝑜  = 17 × 0.8192 
= 13.9264 = 13.9 𝑐𝑚 to 1 d.p. 

55o 

17 cm 

𝑥 



45 

 

18.7 cm 

40o 

𝑥 

 

 

[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.  

  
[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. 

 

i.  

 

j.  

  

(Answers: d.  𝑐𝑜𝑠 35𝑜 =
𝐴

𝐻
=

𝑥

23
 , 𝑥 = 23 × 𝑐𝑜𝑠 35𝑜  = 23 × 0.8192 = 18.8416 = 18.8 cm to 1 

d.p. 

e. 𝑐𝑜𝑠 50𝑜 =
𝐴

𝐻
=

𝑥

32
 , 𝑥 = 32 × 𝑐𝑜𝑠 50𝑜  = 32 × 0.6428 = 20.5696 = 20.6 cm to 1 d.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.  

 

 

(Answers: f.  𝑐𝑜𝑠 40𝑜 =
𝐴

𝐻
=

𝑥

18.7
 , 𝑥 = 18.7 × 𝑐𝑜𝑠 40𝑜 = 18.7 × 0.7660 

= 14.3242 = 14.3 cm to 1 d.p. 

g. 𝑐𝑜𝑠 45𝑜 =
𝐴

𝐻
=

𝑥

24.9
 , 𝑥 = 24.9 × 𝑐𝑜𝑠 45𝑜  = 24.9 × 0.7071 = 17.60679 = 17.6 cm to 1 d.p.) 

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

24.9 cm 

45o 

𝑥 

11 cm 

40o 

𝑥 

19 cm 

45o 

𝑥 

23 cm 

35o 

𝑥 

32 cm 

50o 

𝑥 



46 

 

Angle 𝜃 sin 𝜃 cos 𝜃 

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 

of sine and cosine: tan θ =
sin θ

cos θ
 

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 

identify that tan θ =
sin θ

cos θ
.  

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 40o found at the end of this lesson plan. 

tan θ = 
O

A
 

tan 40o  = 
x

15
 

15 × tan 40o = x 

15 × 0.8391 = x 

12.5865 = x 

x = 12.6 cm to 1 d.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 θ =
opposite

hypotenuse
, cos θ =

adjacent

hypotenuse
 and tan θ =

opposite

adjacent
). 

5. Say: Let us take the ratio of sin θ to cos θ.  

6. Show the calculation below on the board. Explain each step as dividing by 2 fractions. 

  

 

 

  

15 cm 

40o 

𝑥 
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sin θ

cos θ
 = 

opposite
hypotenuse

adjacent
hypotenuse

  
divide the 2 fractions 

 = 

opposite

hypotenuse

×
hypotenuse

adjacent
 

 

multiply by the reciprocal 

of the denominator 

 = 
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡
  

simplify 

𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
 = 𝑡𝑎𝑛 𝜃 

  

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 50𝑜 found at the end of this lesson plan. 

tan 𝜃 = 
𝑂

𝐴
 

 Verify that 𝑡𝑎𝑛 50 =
𝑠𝑖𝑛 50

𝑐𝑜𝑠 50
 

𝑡𝑎𝑛 50𝑜  = 
𝑥

26
 

 
𝑡𝑎𝑛 50 =

𝑠𝑖𝑛 50

𝑐𝑜𝑠 50
 

26 × 𝑡𝑎𝑛 50𝑜  = 𝑥 
 

1.192 =
0.7660

0.6428
 

26 × 1.192 = 𝑥  1.192 = 1.19166 

30.992 = 𝑥 
 1.192 = 1.192 to 4 significant 

figures 

 𝑥 = 31.0 cm to 1 d.p.      LHS = RHS 

 
Guided Practice (10 minutes)  

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

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.  

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) 

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

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

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

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

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

6. 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) 

26 cm 𝑥 

50o 
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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. 

 

  

  

  

 

 

[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.  

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

𝑐𝑜𝑠 50
. 

h.  

 

i.  

 

 
[QUESTIONS FOR GUIDED PRACTICE] 

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

below. Give your answers to 1 decimal place. For v., verify that 𝑡𝑎𝑛 55 =
𝑠𝑖𝑛 55

𝑐𝑜𝑠 55
  

n.  

 

o.  

  

 

Answer: 

𝑠𝑖𝑛 55o =
𝑂

𝐻
=

14

𝑥
 , 𝑥 =

14

𝑠𝑖𝑛 55𝑜
=

14

0.8192
 

= 17.0898 = 17.1 cm to 1 d.p. 

15 cm 

40o 

𝑥 

14 cm 

55o 

𝑥 

26 cm 𝑥 

50o 

27 cm 

55o 

𝑥 

40 cm 

35o 

𝑥 
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23.6 cm 

40o 

𝑥 

(Answers: d.  𝑡𝑎𝑛 35𝑜 =
𝑂

𝐴
=

𝑥

40
 , 𝑥 = 40 × 𝑡𝑎𝑛 35𝑜  = 40 × 0.7002 = 28.008 = 28.0 cm to 1 d.p. 

e. 𝑐𝑜𝑠 55𝑜 =
𝑂

𝐴
=

𝑥

27
 , 𝑥 = 27 × 𝑡𝑎𝑛 55𝑜  = 27 × 1.428 = 38.556 = 38.6 cm to 1 d.p.; 

𝑡𝑎𝑛 55 = 1.428,
𝑠𝑖𝑛 55

𝑐𝑜𝑠 55
= 

0.8192

0.5736
= 1.42817 = 1.428 𝑡𝑜 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.  

 

 
 

(Answers: f.  𝑡𝑎𝑛 40𝑜 =
𝑂

𝐴
=

𝑥

23.6
 , 𝑥 = 23.6 × 𝑡𝑎𝑛 40𝑜 = 23.6 × 0.8391 

= 19.80273 = 19.8 cm to 1 d.p. 

g. 𝑡𝑎𝑛 45𝑜 =
𝑂

𝐴
=

𝑥

17.2
 , 𝑥 = 17.2 × 𝑡𝑎𝑛 45𝑜  = 17.2 × 1.000 = 17.2 cm to 1 d.p.) 

 

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

Angle 𝜃 sin 𝜃 cos 𝜃 tan 𝜃 Angle 𝜃 sin 𝜃 cos 𝜃 tan 𝜃 

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 

 

  

45o 

𝑥 17.2 cm 
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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 
By the end of the lesson, 

pupils will be able to find 
the lengths of the sides of a 
triangle using sine, cosine, and 
tangent of given angles. 
 

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, 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. 

cos θ = 
A

H
 sin θ = 

O

H
 

cos 40o  = 
x

21
 sin 40o  = 

y

21
 

21 × cos 40o = x 21 × sin 40o = y 

21 × 0.7660 = x 21 × 0.6428 = y 

 = 16.086  = 13.4988 

  

 

 

  

21 cm 

𝑥 

40o 

𝑦 
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x = 16.1 cm to 1 d.p.     y = 13.5 cm to 1 d.p.     

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

hypotenuse instead in the triangle in Question b.?   

12. Ask: What do you think we should do? Raise your hand. 

13. Guide a pupil to say that since we know the angle and its opposite 

side, we can use the sine ratio. 

14. Ask pupils to apply the sine ratio to find the hypotenuse for the 

new triangle on the right.  

sin 𝜃 = 
𝑂

𝐻
 

𝑠𝑖𝑛 40𝑜  = 
13.5

𝑥
 

𝑥 = 
13.5

𝑠𝑖𝑛 40𝑜
 

𝑥 = 
13.5

0.6428
 

 = 21.0018 

𝑥 = 21.0 cm to 1 d.p.     

 
Guided Practice (10 minutes)  

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

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) 

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

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

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

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

5. 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) 

1. Say: Please write down one thing you learned today.  

2. Allow pupils 1 minute to write down their thoughts. 

3. 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.) 

𝑥 

40o 

13.5 cm 
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[QUESTION FOR THE OPENING ACTIVITY] 

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

 

 (Answer: A and 3, B and 2, C and 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.  

 

(Answers: c.  𝑡𝑎𝑛 30𝑜 =
𝑂

𝐴
=

𝑎

20
 , 𝑎 = 20 × 𝑡𝑎𝑛 30𝑜  = 20 × 0.5774 = 11.54 = 11.5 cm to 1 d.p.; 

d. 𝑠𝑖𝑛 35𝑜 =
𝑂

𝐻
=

𝑥

13
 , 𝑥 = 13 × 𝑠𝑖𝑛 35𝑜  = 13 × 0.5736 = 7.4568 = 7.5 cm to 1 d.p.; 

𝑐𝑜𝑠 35𝑜 =
𝐴

𝐻
=

𝑦

13
 , 𝑦 = 13 × 𝑐𝑜𝑠 35𝑜  = 13 × 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.   aa.  

 

 

40o 

21 cm 

𝑥 

𝑦 

30o 

20 cm 

𝑥 

B C 
 

30o 

20 cm 
𝑥 

A 

𝑥 

20 cm 30o 

12.7 cm 

40o 

𝑥 

29 cm 

50o 

𝑏 

𝑎 

13 cm 35o 

𝑥 

𝑦 

 

𝑎 

20 cm 

30o 
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(Answers: e. 𝑠𝑖𝑛 50𝑜 =
𝑂

𝐻
=

𝑎

29
 , 𝑎 = 29 × 𝑠𝑖𝑛 50𝑜  = 13 × 0.7660 = 9.192 = 9.2 cm to 1 d.p.; 

𝑐𝑜𝑠 50𝑜 =
𝐴

𝐻
=

𝑦𝑏

29
 , 𝑏 = 29 × 𝑐𝑜𝑠 50𝑜  = 29 × 0.6428 = 18.6412 = 18.6 cm to 1 d.p.; 

f.  𝑡𝑎𝑛 40𝑜 =
𝑂

𝐴
=

𝑥

12.7
 , 𝑥 = 12.7 × 𝑡𝑎𝑛 40𝑜 = 12.7 × 0.8391 = 10.65657 = 10.7 cm to 1 d.p.) 

 

[SINES, COSINES AND TANGENTS OF SOME COMMON ANGLES] 

Angle 𝜃 sin 𝜃 cos 𝜃 tan 𝜃 Angle 𝜃 sin 𝜃 cos 𝜃 tan 𝜃 

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 

 

  



55 

 

Lesson Title: Trigonometric Tables for Sine Theme: Geometry 

Lesson Number: M-09-061 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the lesson, 

pupils will be able to use 
trigonometric tables to find the 
sine of an angle. 

Teaching Aids 
Copies of Mathematical 
and Statistical Tables 

and Formulae (log books) 

Preparation 
1. Bring the log books to 

class. This lesson plan will 

refer to the tables by name. It will 

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

2. 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. 

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

that column? 

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

5. 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 o. 

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

smaller than 90 o. 

7. 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.  

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

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

10. Say: Look down the page until we get to 8. As it is a whole number, we will read the value at 8.0. 

11. Ask: What is the value of the sine of 8.0 o? Raise your hand. (Answer: 0.1392) 

12. Say: Let us try the next angle on the board: 32o 

13. 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 o. 

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

15. Say: Now read the value of the sine of the next angle on the board: 68 o. Please raise your hand 

when you have found the value. 

16. Allow the pupils a few moments to read the angle.  

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

19. Say: Let us find the sine of 21.8 o.  

20. Allow pupils a few moments to look up this angle.  

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

22. 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.) 

23. 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 o is 0.3714. 

24. 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. 

25. Say: Please work with your neighbour to look up the values of 67.5 o and 71.2 o. The numbers at 

the top and bottom of the page help you keep track of the decimal number you are looking for. 

26. Allow time for the pupils to read the values from the table.  

27. Have pupils volunteer to give the values found. (Answers: sin 67.5 o = 0.9239, sin 71.2 o = 0.9466) 

28. Say: You now know how to read the sine tables for whole number angles and those with 1 

decimal place. 

29. 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. 

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

 0.2790  
Value of sine at 16.2 

 0.0005  

Value in the ‘Add differences’ column under  

3 written as a decimal number  

 0.2795  
Add the 2 values to give sine 16.23 o 

 

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

32. Allow time for pupils to do this. 

33. Say: Please compare your answers with your neighbour and discuss any differences you have. 

34. Allow time for pupils to do this. 

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

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

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

The calculations are shown below. 

sin 33.79 o  sin 46.28 o 

     
 0.5548   0.7218 

 0.0013   0.0010 

 0.5561   0.7228 
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Guided Practice (10 minutes)  

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

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 for the required sines. 

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

Independent Practice (10 minutes) 

1. Ask the pupils to work independently to answer the Questions for Independent Practice.  

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

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

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

5. 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 o to 90 o? 

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 o to 90 o, 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 o b. 32 o c. 68 o  
d. 21.8 o e. 67.5 o  f. 71.2 o 
g. 16.23 o h. 33.79 o i. 46.28 o 

 
 
[QUESTIONS FOR GUIDED PRACTICE] 

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

a.     6 o b. 55 o c. 77 o  
d. 2.9 o e. 47.2 o  f. 64.8 o 
g. 27.24 o h. 48.17 o i. 59.61 o 

Answers: 
a.        sin 6 o = 0.1045 b. sin 55 o = 0.8192 c. sin 77 o  = 0.9744 
d. sin 12.9 o = 0.2233 e. sin 47.2 o  = 0.7337 f. sin 64.8 o = 0.9048 
g. sin 27.24 o = 0.4577 h. sin 48.17 o  = 0.7451 i. sin 59.61 o = 0.8626 

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

a. 9 o b. 46 o c. 89 o  
d. 15.4 o e. 51.3 o  f. 87.2 o 
g. 18.74 o h. 24.87 o i. 67.24 o 

Answers: 
a. sin 9 o = 0.1564 b. sin 46 o = 0.7193 c. sin 89 o  = 0.9998 
d. sin 15.4 o = 0.2656 e. sin 51.3 o  = 0.7804 f. sin 87.2 o = 0.9988 
g. sin 18.74 o = 0.3213 h. sin 24.87 o = 0.4206 i. sin 67.24 o = 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 
By the end of the lesson, 
pupils will be able to use 

trigonometric tables to find the 
cosine of an angle. 

Teaching Aids 
Copies of Mathematical 
and Statistical Tables 

and Formulae (log books)  

Preparation 
1. Bring the log books to 
class. This lesson plan will 

refer to the tables by name. It will 
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 what we did in the last lesson? Raise your hand. (Answer: Used 

the trigonometric tables to find sines of angles.) 

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

3. Allow time for pupils to find the required sine.  

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

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

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

find the sines.  

3. 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.  

4. 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.  

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

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

18.0. 

7. Ask: What is the value of the cosine of 18.0 o? (Answer: 0.9511) 

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

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

10. 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) 

11. Ask: What do we get? Raise your hand. (Answer: 0.8453) 

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

places.  

13. 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 o. 
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14. Show each step on the board as you ask questions and guide the pupils to answer. The 

completed calculation is shown below.  

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

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

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

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

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

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

Raise your hand. 

21. 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 

 0.0013  

Value in the ‘Subtract differences’ column 

under 9 written as a decimal number 

 0.5694  
Subtract the 2 values to give cosine 55.29 o 

 

22. Say: Please calculate the cosines of the angles in Questions d. and e.: 33.79 o and 46.28 o 

23. Allow time for pupils to do this. 

24. Say: Compare your answer with your neighbour and discuss any differences you have. 

25. Allow time for pupils to do this. 

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

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

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

The calculations are shown below. 

cos 33.79 o  cos 46.28 o 

     
 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. 

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 for the required cosines. 

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

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

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

5. 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) 

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

2. Ask: What do you notice about the values of the cosines as the angles increase from 0 o to 90 o? 

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

4. Guide a pupil to say that as the angles increase from 0 o to 90 o, the cosines decrease from 1 to 0. 

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 tangents of angles. 

 

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL] 

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

j. 18 o k. 32.3 o l. 55.29 o 
m. 33.79 o n. 46.28 o  

 
 
[QUESTIONS FOR GUIDED PRACTICE] 

Match the angle to the correct cosine: 

 

 

 

 

 

 

Answers: 
cos 55 o = 0.5736 cos 27.24 o = 0.8891 cos 12.94 o  = 0.9746 
cos 88.16 o = 0.0322 cos 47.25 o  = 0.6788 cos 34.93 o = 0.8199 

 

[QUESTIONS FOR INDEPENDENT PRACTICE] 

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

xix. 15.42 o xx. 51.3 o  xxi. 87 o 
xxii. 18.74 o xxiii. 34.87 o xxiv. 67.24 o 
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Answers: 
xix. cos 15.42 o = 0.9640 xx. cos 51.3 o  = 0.6252 xxi. cos 87 o = 0.0523 

xxii. cos 18.74 o = 0.9470 xxiii. cos 34.87 o = 0.8204 xxiv. cos 67.24 o = 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 
By the end of the lesson, 

pupils will be able to use 
trigonometric tables to find the 
tangent of an angle. 
 

Teaching Aids 
Copies of Mathematical 
and Statistical Tables 

and Formulae (log books)  

Preparation 
1. Bring the log books to 
class. This lesson plan will 

refer to the tables by name. It will 
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. 

2. Guide a pupil to say that we add the difference for sines and subtract the difference for cosine. 

3. Say: Find the sine and cosine of the angle 54.37 o. Please check your answer with your 

neighbour. 

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

5. Have a pupil volunteer to give the answer. (Answer: sin 54.37  o = 0.8128, cos 54.37  o = 0.5825) 

6. Say: Today we are going to use trigonometric tables to find the tangent of an angle. 

Introduction to the New Material (10 minutes) 

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

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

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

4. Allow pupils time to calculate the tangents. 

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

6. Allow a few moments for pupils to compare answers. 

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

8. Have pupils from around the classroom volunteer to share their answers. (Answers: Shown next 

to the questions at the end of the lesson plan) 

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

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

hand. 

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

12. 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. 

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

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

15. Have pupils volunteer to give their answers. (Answers; tan 87.9 o = 27.27, tan 89.9 o = 573.0) 

16. 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. 

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 and steps 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 for Independent Practice.  

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

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

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

5. 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. 

2. Allow pupils time to write in their exercise books. 

3. 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 o p. 46.28 o q. 89.5 o 

Answers: 

a. tan 13.8 o = 0.2456 b. tan 46.28 o  = 1.046 c. tan 89.5 o = 114.6 

 
 

[QUESTIONS FOR GUIDED PRACTICE] 

Match the angle to the correct tangent: 
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Answers: 
tan 55 o = 1.428 tan 27.24 o = 0.5148 tan 12.94 o  = 0.2297 
tan 88.1 o = 30.14 tan 47.25 o  = 1.082 tan 89.7 o = 191.0 

 

[QUESTIONS FOR INDEPENDENT PRACTICE]  

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

a. 15.42 o b. 51.3 o  c. 67 o 
d. 71.74 o e. 34.87 o f. 87.24 o 

Answers: 
a. tan 

15.42 o 
= 0.2758 

b. tan 51.3 o  = 1.248 c. tan 67 o = 2.356 

d. tan 
71.74 o 

= 3.031 
e. tan 34.87 o = 0.6968 f. tan 87.2 o = 20.45 
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Lesson Title: Trigonometric Practice Theme: Geometry 

Lesson Number: M-09-064 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the lesson, 

pupils will be able to: 
1. Determine which 
trigonometric function should 
be applied to a given problem. 
2. Apply the trigonometric 
functions. 

Teaching Aids 
Copies of Mathematical 
and Statistical Tables 

and Formulae (log books)  

Preparation 
1. Bring the log books to 

class. 

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

 
Opening (3 minutes) 

1. Say: Please find the sine, cosine and tangent of angle 52.56 o. 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 o = 0.7940, cos 52.56 o = 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. 

6. 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  = 16 cm 
 

  Opposite = 𝑥 

8. Ask: Please look at the 3 ratios. Which one should we 
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. 

 

  

 

 

  

16 cm 

37o 

𝑥 
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sin 𝜃 = O

H
 

 

sin 37o  = 𝑥

16
  

16 × sin 37o = 𝑥  

16 × 0.6018 = 𝑥 using sin 37o = 0.6018 from the sine tables 

 = 9.6288  

𝑥 = 9.6 cm to 1 d.p.    

tan 𝜃 = O

A
 

 

tan 56.4o  = 𝑥

22
  

11. Ask: Who would like to show us the calculation on the board?  Raise your hand.  

12. Select a volunteer to show the calculation on the board.  Ask other pupils to solve it in their 
exercise books. 

13. Correct any errors in the solution on the board. Ask pupils to check their work. (Example 
answer: See below) 
 

 

  

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

15. Ask: The question again asks us to find 𝑥. What information do we have for this triangle? 
Raise your hand. 

 

16. Guide a pupil to answer. (Answer: shown below; write on the board)  

  Opposite  = 𝑥 
 

  Adjacent  = 22 cm 

17. Ask: Please look at the 3 ratios. Which one should we 
choose?  Raise your hand. 
(Answer: tangent) 

18. 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 

A in TOA and we want to find O) 
 

19. Say: Now that we have determined which ratio to use, we can continue as we have done 
before. 

 

20. Say: Work with your neighbour to find the length of side 𝑥.    

21. Allow time for pupils to calculate for 𝑥.  

22. Ask: Who would like to show us their calculation on the board?  Raise your hand.  

23. Select a volunteer to show the calculation on the board.   Ask other pupils to observe carefully 
to see if they agree with the calculation. 

24. Correct any errors in the solution on the board. Ask pupils to check their work. (Example 
answer: see below) 
 

 

22 cm 

56.4𝑜 

𝑥 
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22 × tan 56.4 = 𝑥  

22 × 1.505 = 𝑥 using tan 56.4o = 1.505 from the tangent 

tables 

 = 33.11  

𝑥 = 33.1 cm to 1 d.p.      

 
Guided Practice (10 minutes)  

1. Ask the pupils to continue to work in pairs to answer the Questions for Guided Practice. 

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) 

Independent Practice (10 minutes) 

1. Ask the pupils to work independently to answer the Questions for Independent Practice.  

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. 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. 

3. 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.  

  
 
[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. 

16 cm 

37o 

𝑥 

22 cm 

56.4𝑜 

𝑥 
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c.  

 

d.  

 
(Answers: c.  cos 48.5o =

𝐴

H
=

𝑥

27
 , 𝑥 = 27 × cos 48.5o = 27 × 0.6626 = 17.8902 = 17.9 cm to 1 

d.p. 

d. tan 83o =
O

A
=

𝑥

2
 , 𝑥 = 2 × tan 83o  = 2 × 8.144 = 16.288 = 16.3 cm to 1 d.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.   

(Answers: e.  sin 41o =
O

H
=

𝑥

18
 , 𝑥 = 18 × sin 41o  = 18 × 0.6561 = 11.8098 = 11.8 cm to 1 d.p. 

f. tan 67.8o =
O

A
=

𝑥

8
 , 𝑥 = 8 × tan 67.8o  = 8 × 2.450 = 19.6 cm to 1 d.p.) 

 

  

18 cm 

41o 

𝑥 

8 cm 

67.8o 

𝑥 

𝑥 

2 cm 

83o 

48.5o 

𝑥 

27 cm 
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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 
By the end of the lesson, 

pupils will be able to solve 
trigonometry word problems 
with and without diagrams. 

Teaching Aids 
Copies of Mathematical 
and Statistical Tables 

and Formulae (log books).  

Preparation 
1. Bring the log books to 

class. This lesson plan will 

refer to the tables by name.  

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 

3. 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  = 5 m 

 

 Adjacent = 𝑥 

Opposite = 𝑦 

5. Ask: What did we find out in the last lesson about which side to solve for 
first if we know the hypotenuse?  Raise your hand. 
(Answer: We can solve for either 𝑥 or 𝑦 first) 

6. Say: Please work with your neighbour to find the lengths of sides 𝑥 and 𝑦. 
7. Allow time for pupils to calculate for 𝑥 and 𝑦. 
8. Ask: Who would like to show us the calculation for 𝑥 on the board?  

9. Select a volunteer to show the calculation.  
10. Correct any errors in the solution on the board. Ask pupils to check their work.An example is 

shown below. 

 

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) 

 

cos 𝜃 = 
𝐴

H
 sin 𝜃 = 

O

H
 

cos 77o  = 
𝑥

5
 sin 77o  = 

𝑦

21
 

5 × cos 77o = 𝑥 5 × sin 77o = 𝑦 

5 × 0.2250 = 𝑥 5 × 0.9744 = 𝑦 

 

  

 

 

  

77o 

𝑥 

ladder 

wall 

5 m 

ground level 

𝑦 
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Guided Practice (10 minutes)  

1. Ask pupils to continue to work in pairs to answer the Questions for Guided Practice.  

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) 

 

 = 1.125  = 4.872 

𝑥 = 1.1 m to 1 d.p.     𝑦 = 4.9 m to 1 d.p.     
 

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

 

14. Say: We do not have a diagram for this problem.  
Who would like to explain what our first step should be? Raise your hand. 

 

15. Guide a pupil to say we should draw a diagram.  

16. 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. 

 

17. Show how to interpret the question as a diagram (shown below on the right).  

18. Ask: What information do we have for the triangle in this situation?  Raise your hand.  

19. Guide a pupil to answer. Write the answer on the board. (Answer: shown below)  

  Opposite  = 𝑥 

 

  Adjacent  = 
1

2
 of the base =  

1

2
× 8 = 4 cm 

20. Ask: Which of the 3 ratios should we choose?  Raise your hand. 
(Answer: tangent) 

21. Say: Please work with your neighbour to find the length of side 𝑥.   
22. Allow time for pupils to calculate for 𝑥. 

23. Ask: Who would like to show us their calculation on the board? Raise your hand.  

24. Select a volunteer to show the calculation.  Ask other pupils to observe carefully to see if they 
agree with the calculation. 

25. Correct any errors in the solution on the board. Ask pupils to check their work. (Example 
answer: See below) 

 

tan 𝜃 = O

A
 

tan 65o  = 𝑥

4
 

4 × tan 65 = 𝑥 

4 × 2.145 = 𝑥 

 = 8.58 

𝑥 = 8.6 cm to 1 d.p.     
 

 

8 cm 

65o 

𝑥 
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Independent Practice (10 minutes) 

1. Ask the pupils to work independently to answer the Questions for Independent Practice.  

2. Walk around, if possible, to check answers and clear 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. 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. A ladder 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. 

 

b. An isosceles triangle has a base of 8 cm. Its equal sides make an 
angle of 65 o with the base. What is its perpendicular height? 

 

[QUESTIONS FOR GUIDED PRACTICE] 

Give all answers correct to 1 decimal place. 
c. Calculate the area of this triangle. 

 

 d. A diagonal of a square is 30 cm long. How long is each side?  

 
(Answers:  

c. tan 21o =
𝑂

A
=

𝑥

45
 , 𝑥 = 45 × tan 21o = 45 × 0.3839 = 17.2755 = 17.3 cm to 1 d.p. 

area of triangle =
1

2
𝑏ℎ =  

1

2
× 45 × 17.3 = 389.25 = 389.3 cm2to 1 d.p.) 

 
d. Draw a diagram as shown right, diagonals bisect the right angles so each angle in the 
triangle is 45 o. we can use either sine 45 o or cosine 45 o – they are equal to each other. 

 sin 45o =
O

H
=

𝑥

30
 , 𝑥 = 30 × sin 45o  = 30 × 0.7071 = 21.213 = 21.2 m to 1 d.p.) 

  
[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. 
 

 

 

77o ground level 

ladder 

wall 

5 m 

 
 

30o 

𝑥 
225 m 

30 cm 

𝑥 

 
 

𝑥 

45 cm 

21 O 
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f. A ladder of length 7 m leans against a wall so that it makes an angle of 25 o with the wall. 
i. How far is the bottom of the ladder from the wall?  
ii. How far is the top of the ladder from ground level? 

 

 

(Answers: e.  sin 30o =
𝑂

H
=

225

𝑥
 , 𝑥 =

225

sin 30o =
225

0.5
= 450 m. 

f. Draw a diagram as shown right. 

i. sin 25o =
𝑂

H
=

𝑥

7
 , 𝑥 = 7 × sin 25o = 7 × 0.4226 

= 2.9582 = 3.0 cm to 1 d.p. 

ii. cos 25o =
𝐴

H
=

𝑦

7
 , 𝑦 = 7 × cos 25o = 7 × 0.9063 

= 6.3441 = 6.3 cm to 1 d.p.) 

 

  

25o 

𝑥 

ladder 

wall 

7 m 

ground level 

𝑦 
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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 
By the end of the 

lesson, pupils will be able to 

balance an equation using 

addition, subtraction, 

multiplication, and division. 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

C = 2 π r 
2. Write the vocabulary list on the 
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. 

 
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  pi  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 = π r 2, (area of a circle = pi  radius squared);  

A = ½ b h, (area of a triangle = ½  base  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 π r 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: C is 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 = 2 π r   

  
C

2 π 
 = 

2 π r

2 π
  

Divide both sides by 2 π 

  
C

2 π 
 = r  

Cancel 2 π from right-hand side  
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  r = 
C

2 π 
  

Formula with r as the subject  

 

5. Say: In maths, the subject of a formula or equation is usually written on the left-hand side of the 

equal sign. 

6. Write on the board: F = 1.8C + 32 

7. 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.) 

8. Ask: What is the subject of the formula? Raise your hand. (Answer: F) 

9. Who can explain to the class how to make C the subject of the formula? 

10. Guide a pupil to show how to change the subject of the formula from F to C.  

11. Say: We only need to write down the result from the balance method for each step. 

 

  𝐹 = 1.8𝐶 + 32   

  𝐹 − 32 = 1.8𝐶  
Subtract 32 from both sides 

  
𝐹 − 32

1.8
 = C  

Divide both sides by 1.8 

  C = 
𝐹 − 32

1.8
  

Formula with C as the subject  

 

12. Say: Note the main points to remember when changing the subject of a formula. 

13. Write on the board:  

 Do the same thing to both sides of the equation  

 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
3

) 

14. Say: Let us look at the formula for the area of a circle, 𝜋 𝑟2. Suppose we know the area and we 

want to find the radius of a circle.  

15. Ask: Who can explain to the class how to make r the subject of the formula? Raise your hand. 

16. 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. 

17. The pupil may become stuck after dividing both sides by 𝜋. Remind them about using the inverse 

operation. So square root is inverse of the square.  

18. Correct any errors in the solution on the board. (Answer: see below) 

 

  A = 𝜋 𝑟2   

  
𝐴

𝜋 
 = 𝑟2  

Divide both sides by 𝜋 

  √
𝐴

𝜋 
 = 𝑟  

Take the square root of both sides  

  𝑟 = √
𝐴

𝜋 
  

Formula with r as the subject  
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Guided Practice (10 minutes) 

1. Ask pupils to work in pairs. 

2. Point to the questions on the board:  

Make the letter or letters in brackets the subject of the formula. 
a. 𝑉 = 𝐼𝑅 , (𝐼)  b. 𝑣 = 𝑢 + 𝑎𝑡 , (𝑢, 𝑡) 
c. 𝑦 = 2𝑥 + 3 ,   (𝑥) d. 𝑠 =  

𝑑

𝑡
   ,  (d, t) 

 

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.  𝐼 =  
𝑉

𝑅
 , (divide both sides by R); b. 𝑢 = 𝑣 − 𝑎𝑡 (subtract a t from both sides),  

𝑡 = 
v − 𝑢

𝑎
 (subtract u from both sides, then divide both sides by a);   

c. 𝑥 = 
𝑦 − 3

2
  (subtract 3 from both sides, then divide both sides by 2);  

d. 𝑑 = 𝑠𝑡 (multiply both sides by t), 𝑡 =  
𝑑

𝑠
 (multiply both sides by t, then divide both sides by s)  

Independent Practice (10 minutes) 

1. Ask the pupils to work independently to answer the questions. 

2. Point to the questions on the board: 

Make the letter or letters in brackets the subject of the formula. 
a. 

𝑦

𝑥
 = 2  , (𝑦, 𝑥) 

b. 𝑠 = √
𝑑

𝑔
   ,  (d, g) 

c. 𝐼 = 
𝑃𝑅𝑇

100
 , (P) d. 𝑉 =  

1

3
 𝜋𝑟2h  ,  (h) 

 

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. 

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

(Answers: a. 𝑦 = 2𝑥 (multiply both sides by x),  𝑥 =  
𝑦

2
  (multiply both sides by x, then divide both 

sides by 2; b. 𝑑 = 𝑔𝑠2 (square both sides, then multiply both sides by g), 𝑔 = 
𝑑

𝑠2
 (square both 

sides, multiply both sides by g, then divide both sides by s2); c. 𝑃 = 
100𝐼

𝑅𝑇
 (multiply both sides by 

100, then divide by RT;  d. ℎ = 
3𝑉

𝜋𝑟2
 (multiply both sides by 3, divide both sides by  r2) 

 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.  

2. Say: Make r the subject in Question d. 

3. Collect the work from pupils at the end of the lesson. Use it to check how much pupils 

understood from today’s lesson. 

4. Start the next lesson with review work from this lesson depending on the issues raised. 



77 

 

(Answer: 𝑟 = √
3𝑉

𝜋ℎ
 (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 
By the end of the lesson 

pupils will be able to identify 

and combine like terms. 

 
 
 
 
 
 
 
 
 
 
 
 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

1. a. Make t the subject of the 

formula r = √
3t

2
 

1. b.  Simplify the following: 
i. 3 + 5 ii. a + b 

iii. a + a iv. a + b + a 
1. c. Which are like? Which are unlike? 

2x, x, 0x,  -x 17x, 17z 

15, -2, 2

5
, 0.6 a, ab, b 

3y2, y2, -y2, 26y2 15y, 19y2, 31y5 

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. Say: In the last lesson, we were looking at changing the subject of a formula. 

2. Point to Question 1. a. Make t the subject of the formula r = √
3t

2
 

3. Say: Please answer the question on the board. You have 1 minute. 

4. Have a pupil from the back of the classroom volunteer to explain their answer.  

(Answer: t =  
2r2

3
 ). 

5. Say: Today we are going to look at identifying and combining like terms. 

Introduction to the New Material (10 minutes) 

1. Point to Question 2.b. 

2. Say: Please raise your hand if you know how to answer Question 1.b.i. 

3. Select a pupil who has raised their hand (which should be the whole class) to answer. (Answer: 

8) 

4. Say: Look at Questions ii. and iii. on the board. Work in pairs to answer them. 

5. Allow 1 minute for pupils to look at the questions and discuss the answers with each other. 

6. Say: Please raise your right hand if you know how to answer Question ii.  

7. Say: Please raise your left hand if you know how to answer Question iii. 

8. Repeat the instructions so pupils understand what to do.  

9. 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 = 2a,  2b,  a + b  etc. 
iii. a + a = 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 table in 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 terms in y.  

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. 

 

 

 

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 − 2s 
g. 12x + 4 − 6x − 7 h. p − 2q − 2p + 3q 
i. 3x − 2y + 6x + y j. x2 + y2 + 2y2 + 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.                                                    = a + 2a + b + 2b = 3a + 3b;  

  

 b.       

  

Continue putting boxes and circles around groups of like terms. 

  

c. 12x + 4 − 6x − 7 = 12x − 6x + 4 − 7 = 6x − 3 ;  

d. p − 2q − 2p + 3q = p − 2p − 2q + 3q = −p + q ;                     

 e. 3x − 2y + 6x + y = 3x + 6x − 2y + y = 9x − y ;  

f. x2 + y2 + 2y`2 + x2 = x2 + x2 + y2 + 2y2 = 2x2 + 3y2).       

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. a + b + 2b + 2c + b − 2a − c d. 4x − 3y + 2x + 2z − y − z 
e. x2 + y2 + 2y2 − x2 f. x2y + xy2 + 2yx2 − 3y2x 

 

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. 

6. 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 − 3c; 

b. 4r + s − 2r + 2t + s = 4r − 2r + s + s + 2t = 2r + 2s + 2t;  

c. a + b + 2b + 2c + b − 2a − c = a − 2a + b + 2b + b + 2c − c = −a + 4b − c;  

d. 4x − 3y + 2x + 2z − y − z = 4x + 2x − 3y − y + 2z − z = 6x − 4y + z; 

e. x2 + y2 + 2y2 − x2 = x2 − x2 + y2 + 2y2 = 3y2; 

f. x2y + xy2 + 2yx2 − 3y2x = x2y + 2yx2 + xy2 − 3y2x = 3x2y − 2xy2, 

since xy2 = y2x and x2y = yx2). 

 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 xy2 = y2x) 
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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 
By the end of the 

lesson, pupils will be able to 

solve linear equations in one 

variable by balancing the 

equation and combining like 

terms. 

 
 
 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

1.a. Simplify the following 
expression: 3x + 7 − x − 11 

Solve for x in the equations: 

1. b.  3x + 7 = x + 11 
1. 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. Say: Please simplify the expression 1.a. 3x + 7 − x − 11, written on the board. Raise your hand 

when you finish. 

2. Allow 1 minute for pupils to answer the question. 

3. Select a pupil who has raised their hand to answer. (Answer: 3x + 7 − x − 11 = 2x − 4) 

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) 

1. Ask: Who can explain to the class what a variable is? Raise your hand. 

2. Guide a pupil who has raised their hand to answer. (Example answer: A variable is a letter like x 

or y; a letter for a number we do not know.) 

3. 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. 

4. Select a pupil with a raised hand to answer. (Example answer: Both contain the variable x; both 

have the numbers 3, 7 and 11.) 

5. If no one volunteers, say: The variable x is present in both statements.  

6. Say: Look at Questions 1.a and 1.c.  

7. Ask: What is different between the 2 statements? Raise your hand. 

8. 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.) 

9. 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. 

10. 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  Subtract x from both sides of the equation 

2x + 7 = 11  Collect the terms in x 

2x + 7 − 7 = 11 − 7  Subtract 7 from both sides  

2x = 4   

2x

2
 = 

4

2
  Divide both sides by 2 

x = 2  Solution for x 

    

Check when x = 2    

LHS =  (3 × 2) + 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   

5x

5
 = 

15

5
  Divide both sides by 5 

x = 3  Solution for x 

    

Check when x = 3      

LHS =  5(3 + 1) = 5 × 4 = 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 j. x + 4 = 2x + 7 
k. 4 − 2x = x − 5 l. 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), 

Check when x = 1, LHS = (2 × 1) + 3 = 2 + 3 = RHS; 

b. x = −5 (subtract 5 from both sides, multiply both sides by -1 to make x positive), 

Check when x = −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 when x = 3, LHS = (4 × 3) − 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 when x = −3, LHS = −3 + 4 = 1, RHS = (2 × (−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), 

Check when x = 3, LHS = 4 − (2 × 3) = 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) 

Check when x = 2, LHS = (4 × 2) − 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. 2(m + 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 when y= −1, LHS = 3 − (5 × (−1)) = 3— 5 = 3 + 5 = 8 = RHS; 

 b. t = −3 (subtract 9 from both sides, then divide by -2), 

Check when t = −3, RHS =  9 − (2 × (−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 when p = −1, LHS = (6 × (−1)) + 15 = −6 + 15 = 9, 

RHS = 8 − (−1) − 8 + 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 when x = −11, LHS = −11 + 23 = 12, R 

HS = (3 × (−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), 

Check when n = 1, LHS = 3 × (1 + 5) = 3 × 6 = 18 =  RHS; 

f. m = 3 (2(m + 1) − 8 = 0, 2m + 2 − 8 = 0, 2m − 6 = 0, m − 3 = 0, m = 3) 

Check when m = 3, LHS = 2 × (3 + 1) = 2 × 4 = 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. 

2. 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) 

3. 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 
By the end of the 

lesson, pupils will be able to 

find the value of an algebraic 

expression by substituting. 

 
 
 
 
 
 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

1. Substitute a = 5, b = 3, c = 6 into 
the expressions below. Evaluate and 
simplify your answers: 

a. a + b b. a − b 
c. 2a + b −

c 
d. 

c

b
 

e. 
b

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. 

 

a.  a + b = 5 + 3  Substitute for a and b 

  = 8  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 

operations. 

6. Write the expanded form of BODMAS on the board (see box on the right) 

7. Say: Please raise your hand when you finish. 

4. Select a pupil who has raised their hand to explain on the board how to 

evaluate the expression. 

5. Ask other pupils to observe carefully to see if they agree with the 

calculation 

6. Correct any errors in the solution on the board. 

(Answer: c.  2𝑎 + 𝑏 − 𝑐 = (2 × 5) + 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. 
c

𝑏
 = 

6

3
  

Substitute for b and c 

  = 2  
Evaluate  

       

e. 
𝑏

𝑐
 = 

3

6
 = 

1

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, 𝑟 = 5 into the expressions below. Evaluate and simplify your 
answers: 

a. 𝑝 + 𝑞 b. 𝑝 + 𝑟 
c. 2𝑝 + 𝑟 d. 𝑝 + 𝑞 + 𝑟 
e. 3𝑞 − 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 × 4) + 5 = 8 + 5 = 13; 

d. 𝑝 + 𝑞 + 𝑟 = 4 + 2 + 5 = 11; e. 3𝑞 − 4 = (3 × 2) − 4 = 6 − 4 = 2; 

f. 2𝑝 − 4𝑞 − 𝑟 = (2 × 4) − (4 × 2) + 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. 

𝑣

𝑢
 

e. 
𝑢𝑤

3
 f. 

𝑢𝑣+𝑤

𝑢
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g. 𝑢2𝑣 h. 𝑢2 + 𝑣2 
 

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 × 10 = 50; b. 3𝑢𝑤 + 𝑣 = (3 × 5) + 15 = 15 + 15 = 30;  

c. 𝑢𝑣𝑤 = 5 × 10 × 15 = 750; d. 
𝑣

𝑢
=

10

5
= 2; e. 

𝑢𝑤

3
=

5×15

3
=

75

3
= 25;  

f. 
𝑢𝑣+𝑤

𝑢
=

(5×10)+15

5
=

50+15

5
=

65

5
= 13; g. 𝑢2𝑣 = 52 × 10 = 25 × 10 = 250;  

h. 𝑢2 + 𝑣2 = 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 
Outcomes 

By the end of the 

lesson, pupils will be 

able to solve algebraic 

expressions using 

various techniques. 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

1. Collect like terms and simplify: 

a. 3x − z + 2y − 4x − 3y + 4z 
b. 5ab − a + b − 2ab + 3a − 2ab + 2b 

2. Substitute the given values and 
evaluate: 

p = 2, q = 4, r = 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) 

1. Say: We have looked at solving different types of algebraic expressions in the last few lessons. 

2. Ask: Who can remind the class of what they are? Raise your hand. 

3. Allow 1 minute for pupils to look back in their exercise books and discuss the types of algebraic 

expressions with each other. 

4. Have pupils from around the classroom volunteer to answer. (Answers: Collecting like terms, 

substitution, simplifying expressions) 

5. 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. Say: We are going to use all the skills and techniques we have learned so far to solve for 

algebraic expressions.  

2. Say: You have 4 minutes to work on your own to solve the Questions 1a., 1b. 2a., and 2b. on the 

board. 

3. Allow 4 minutes for pupils to work independently.  

4. If pupils finish early, ask them to write algebraic expressions of their own to solve. 

5. Ask the pupils to pair up with a neighbour and discuss how they solved the problems for 1 

minute. 

6. Allow another minute for paired discussion. 

7. Ask: Who would like to share their ideas with the class? Raise your hand. 

8. Select different pupils to explain their answers to the 4 questions. 

9. Ask whether the class agrees after each answer. Discuss any differences in the answer. 

10. Write the correct answers and steps on the board. Ask pupils to check their work. (Answer: a.  

3x − z + 2y − 4x − 3y + 4z = 3x − 4x + 2y − 3y − z + 4z = −x − 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 = (3 × 2) + 4 + 3 = 6 + 4 + 3 = 13; 

d. 3pq + 2qr = (3 × 2 × 4) + (2 × 4 × 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 + rp2q  

  

Substitute r = −2, s = 5, t = −3 into the expressions below. Evaluate and simplify your 
answers: 

d. 2r + s + t e. rs 
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. pqr + 2pr + rpq + prq − 3rp = 

pqr + rpq + prq + 2pr − 3rp = 3pqr − pr;  

c. p2qr + pqr + 2pr − rpq + rp2q = p2qr + rp2q + pqr − rpq + 2pr = 2p2qr + 2pr;  

d. 2r + s + t = (2 × (−2)) + 5 + (−3) = −4 + 5 − 3 = −2;  e.  rs = (−2) × 5 = −10 

f. rt = (−2) × (−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. a2 + ab − 2a2 + 3ba b. 3cd + e + cde + 4dc − e 
c. p3qr + pqr + qrp3 − 2rpq + rp3q  

  

Substitute u = 8, v = 12, w = −3 into the expressions below. Evaluate and simplify your 
answers: 

d. 
v

w
 e. uv −

v

4
 

f. 
u

v
−

v

w
  

 

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. 

6. Write the correct answers on the board. Ask pupils to check their answers. (Answers: a.  a2 +

ab − 2a2 + 3ba = a2 − 2a2 + ab + 3ba = −a2 + 4ab; 

b. 3cd + e + cde + 4dc − e = 3cd + 4dc + e − e + cde = 7cd + cde; 

c.  p3qr + pqr + qrp3 − 2rpq + rp3q = p3qr + qrp3 + rp3q + pqr − 2rpq 
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= 3p3qr − pqr;  d.  
v

w
=

12

−3
= −4; e. uv −

v

4
= 8 × 12 −

12

4
= 96 − 3 = 93; 

f. 
8

12
−

12

−2
=

2

3
 + 6 = 6

2

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 
by an Integer 

Theme: Algebra 

Lesson Number: M-09-071 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the 

lesson, pupils will be able to 

expand an algebraic expression 

by multiplying an expression by 

an integer. 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

1. Expand: 
c. 2(x + 3) 
d. 4(2x − 1) 
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:  

 Say: (2 × x) = 2x 

 Say: +(2 × 3) = +6 

 

2(x + 3) = (2 × x) + (2 × 3)  

Multiply each term inside the bracket by 

2  

 =  2x + 6   

 

3. Repeat this so it is clear what happens when we multiply an expression by an integer. 

4. Say: You now have 1 minute to solve Question 1b.  

5. Allow pupils to think and write down ideas for 1 minute. 

6. After 1 minute, ask them to pair up with their neighbour and discuss how to solve the problem 

for another minute. 

7. 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) 

4(2x − 1) = (4 × 2x) + (4 × (−1))  
Multiply each term inside the bracket by 

4  

    =  8x − 4   
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10. Draw pupils’ attention to the fact that a + is always used between the terms. 

11. 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). 

12. Say: Let us look at a question were we have to multiply by a negative integer. 

13. Show on the board how to solve Question 1c. 

14. As you multiply each term in the solution below, remind pupils about the rules of multiplying 

positive and negative integers together: 

 Say:  ((−2) × 3) = −6 because (negative × positive) is negative 

 Say: ((−2) × (−2x)) = +4x because (negative × negative) is positive 

 

−2(3 − 2x) = ((−2) × 3) + ((−2) × (−2x))  

Multiply each term inside 

the bracket by 2  

 =  −6 + 4x   

15. 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: 
a. 3(x + 4) b. 4(x − 1) 
c. −5(x + 1) d. 3(2x − 4) 
e. 4(2x + 5) f. −3(2 − 3y) 

 

3. Say: Use brackets to help you with your calculations as shown in the examples. 

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

5. 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) + (3 × 4) = 3x + 12;  

b. 4(x − 1) = (4 × x) + (4 × (−1)) = 4x − 4; 

c. −5(x + 1) = (−5 × x) + (−5 × 1) = −5x − 5;   

d. 3(2x − 4) = (3 × 2x) + (3 × (−4)) = 6x − 12;   

e. 4(2x + 5) = (4 × 2x) + (4 × 5) = 8x + 20; 

f. −3(2 − 3y) = ((−3) × 2) + ((−3) × (−3y)) = −6 + 9y.   

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: 
a. 4(3x − 1) b. 4(1 − 3x) 
c. −5(x + 1) d. −3(3x − 5) 
e. −7(2 − 3x) f. −5(−2 − 4y) 

 

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. 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 × 3x) + (4 × (−1)) = 12x − 4; 

b.  4(1 − 3x) = (4 × 1) + (4 × (−3x)) = 4 − 12x;  

c. −5(x + 1) = (−5 × x) + (−5 × 1) = −5x − 5; 

d. −3(3x − 5) = (−3 × 3x) + ((−3) × (−5)) = −9x + 15; 

e.  −7(2 − 3x) = (−7 × 2) + ((−7) × (−3x)) = −14 + 21x; 

f.   −5(−2 − 4y) = ((−5) × (−2)) + (−5) × (−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 
Outcomes 

By the end of the 
lesson, pupils will be 
able to multiply 2 
monomials with 
variables, applying the 
rules of indices. 
 
 
 
 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

1. Use the laws of indices to answer the 
following: 

a. x × x b. (x2)3 c. (3x)2 
d. xy × xy e. x × 4x2 

f. 3x2 × 6x4  

2. Write on the board: Examples of 
Monomials - x, y, 3, 7, x2, y2, 3xy, 6x2y 

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)  

1. Say: Show how you use the laws of indices to answer Questions 1a. to 1c. on the board.  

2. Allow 1 minute for pupils to answer the questions. 

3. Have pupils volunteer to give their answers. (Answers: 1. a. x × x = x1+1 = x2; b. (x2)3 =

x2×3 = x6; c. (3x)2 = 32 × x2 = 9x2). 

4. 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.  

2. Say: Give me an example of a monomial with only numbers on the board. Raise your hand. 

(Example answers: 3, 7) 

3. Say: Give me an example of a monomial with only variables. Raise your hand. (Example answers: 

x, y, x2, y2) 

4. Say: 3xy and 6x2y 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. 

5. Say: We are going to multiply 2 monomials with variables using the laws of indices. 

6. 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. 

7. Say: We will remind ourselves how to use the laws of indices to multiply.  

8. 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 × xy = x1+1y1+1 = x2y2;  v.  x × 4x2 = 4x1+2 = 4x3) 

13. Show on the board how to calculate 3x2 × 6x4: 

 

f. 3x2 × 6x4 = 3 × 6 × x2+4  

Multiply the co-efficients (3 and 6), use 1st 

law of indices to multiply x2and x4 

  = 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. x3 × x5 b. 3y4 × y6 
c. 4p2 × 7p3 d. 2x × 8y 
e. 6x2 × 3xy f. (x4)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 × x5 =

x3+5 = x8;  b. 3y4 × y6 = 3y4+6 = 3y10;   

c.  4p2 × 7p3 = 4 × 7 × p2+3 = 28p5; d. 2x × 8y = 2 × 8 × x × y = 16xy; 

e.  6x2 × 3xy = 6 × 3 × x2 × xy = 18x3y;  f. (x4)3 = x4×3 = x12).   

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. (rs × rs)2 b. (xy)3 
c. (p3q4)2 d. (−5a3)2 
e. (−3x3y)3 f. 4(xy)2 

 

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 × rs)2 = (r2s2)2 = r2×2s2×2 = r4s4; b.  (xy)3 = x3y3;   

c. (p3q4)2 = p3×2 × q4×2 = p6q8; d. (−5a3)2 = (−5)2a3×2 = 25a6;  

e.  (−3x3y)3 = (−3)3x3×3y3 = −27x9y3; f  4(xy)2 = 4x2y2.) 

 Closing (2 minutes) 

1. Ask: What is a monomial? Raise your hand. 

2. 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)  

 

  



97 

 

Lesson Title: Multiplying an Algebraic 
Expression by a Variable 

Theme: Algebra 

Lesson Number: M-09-073 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the 

lesson, pupils will be 
able to expand an algebraic 
expression by multiplying 
an expression by a variable. 
 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

1. Expand: 
g. x × x 
h. x(x + 3) 
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. What is the answer? Raise your hand. 

(Answer: x × x = x2).  

2. 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) 

1. Point to Question 1b. on the board. 

2. 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. 

3. Show on the board how to solve Question 1b. 

4. Multiply each term inside the bracket by x:  

 Say: (x × x) = x2 

 Say: +(x × 3) = +3x. We put the number before the variable when we multiply a 

variable and a number. 

 

x(x + 3) = (x × x) + (x × 3)  

Multiply each term inside the bracket 

by x   

 =  x2 + 3x   

 

5. Repeat this so it is clear what happens when we multiply an expression by a variable. 

6. Say: You now have 1 minute to solve Question 1c.  

7. Give pupils time to think and write down their ideas for 1 minute. 

8. After 1 minute, ask them to pair up with their neighbour and discuss how to solve the problem 

for another minute. 

9. Ask: Who would like to share their ideas with the class? Raise your hand. 

10. 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. 

11. 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 × (−2))  
Multiply each term inside the bracket by x  

 =  x2 − 2x   

 

12. Remind pupils about the rules of multiplying positive and negative variables and integers 

together: 

  

 Say: (x × x) = x2. We already know this. 

 Say:  ((x) × (−2)) = −2x because (negative × 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.  

 Ask:  What is ((−x) × 3)? (Answer: −3x) 

 Ask: Who can explain why? (Example answers: Because (negative × positive) is negative; 

We put the number before the letter.) 

 Ask: What is (−x) × (−2x)? (Answer: = +2x2) 

 Ask: Who can explain why? (Example answers: Because (negative × negative) is positive; 

We already know that x × x = x2; We put the number before the variable.) 

 

−x(3 − 2x) = ((−x) × 3) + ((−x) × (−2x))  

Multiply each term inside 

the bracket by −x 

 =  −3x + 2x2   

 

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) j. x(2x − 3) 
k. x(3x + 5) l. −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. 

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. Explain Questions e. to f. 

in more detail if necessary.   
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(Answers: a. x(x + 4) = (x × x) + (x × 4) = x2 + 4x;  

b. x(x − 1) = (x × x) + (x × (−1)) = x2 − x; 

c. −x(x + 1) = (−x × x) + (−x × 1) = −x2 − x;   

d. x(2x − 3) = (x × 2x) + (x × (−3)) = 2x2 − 3x);   

e. x(3x + 5) = (x × 3x) + (x × 5) = 3x2 + 5x; 

f. −x(2 − 3x) = ((−x) × 2) + ((−x) × (−3x)) = −2x + 3x2).   

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) j. −x(3x − 5) 
k. −x(2 − 3x) l. −x(−2 − 4x) 
m. 2x(x − 3) − 4(x − 2) n. 3x(x + 2) − x(6 − x) 

 

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. 

6. 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 × 3x) + (x × (−1)) = 3x2 − x; 

b.  x(1 − 3x) = (x × 1) + (x × (−3x)) = x − 3x2;  

c. – x(x + 1) = (−x × x) + (−x × 1) = −x2 − x; 

d. – x(3x − 5) = (−x × 3x) + ((−x) × (−5)) = −3x2 + 5x; 

e.  – x(2 − 3x) = (−x × 2) + ((−x) × (−3x)) = −2x + 3x2; 

f.   – x(−2 − 4x) = ((−x) × (−2)) + (−x) × (−4x) = 2x + 4x2). 

g.  2x(x − 3) − 4(x − 2) = (2x × x) + (2x × (−3)) − ((4 × x) + (4 × (−2)) 

= 2x2 − 6x − (4x − 8) = 2x2 − 6x − 4x + 8 = 2x2 − 6x − 4x + 8 = 2x2 − 10x + 8;  

h. 3x(x + 2) − x(6 − x) = (3x × x) + (3x × 2) − ((x × 6) + (x × (−x)) 

= 3x2 + 6x − (6x − x2) = 3x2 + 6x − 6x + x2 = 4x2). 

 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 − x2) 

5. Show how this works on the board. 

2 − x(6 − x) = 2 − (6x − x2) 

 =  2 − 6x + x2 
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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: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the 

lesson, pupils will be 
able to write and simplify 
algebraic expressions for 
situations in story problems. 
 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

1. Simplify: 
a. 2(x + 1) + x(3 + x) 
b.  (2p2q3)4 

2. Write an expression for: 
a. The perimeter of a triangle 
with sides x, x − 3 and x + 3 
b. The area of a square with side 
length 2x 
c. The combined ages of 4 
members of a family aged x, 
x2, x2 − 5 and  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. Say: Please simplify the expressions (Questions 1a. and 1b.) on the board. Raise your hand when 

you finish. You have 2 minutes. 

2. Select a pupil who has raised their hand to give the answers to the problems. (Answers:  

a.  2(x + 1) + x(3 + x) = 2x + 2 + 3x + x2 = x2 + 2x + 6x + 2 = x2 + 5x + 2.  

b.  (2p2q3)4 = 24p2×4q3×4 = 16p8q12) 

3. Say: Today we are going to write and simplify algebraic expressions for situations in story 

problems. 

Introduction to the New Material (10 minutes) 

1. Say: Question 2a. is asking us to find an expression for the perimeter of a triangle with sides x, 

x − 3 and x + 3. 

2. Ask: How do we find the perimeter of a triangle? Raise your hand. (Example answer: Add the 3 

sides.)  

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. 

 

x + (x − 3) + (x + 3)  Add the sides of the triangle 

x + x + x − 3 + 3  Collect like terms 

3x   

Perimeter of triangle with sides x, 

x − 3 and x + 3. 

 

4. 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 × 2x  Multiply the sides of the square 

2 × 2 × x1+1  Use 1st 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  Add the ages  

x + x + x2 + x2 − 5 + 7  Collect like terms 

2x2 + 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 

b. the width of a rectangle with area 8x2 and length 4x 

c. the area 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 × width), 2x × ( x − 3) = 2x1+1 − 6x = 2x2 − 6x;  

b. (Area of a rectangle = length × width), so width = 
Area

length
, 

8x2

4x
 = 2x;  

c.  (Area of circle = πr2), π × (2xy)2 = π × 2xy × 2xy = 2 × 2 × π × x1+1 × y1+1 = 4πx2y2)  

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 × width × height), x × 2x × (x + 5) = 2 × x1+1+1 + 2 × 5 × x1+1 = 2x3 +

10x2 ; b. (Area of a rectangle = length × width), x × ( x + 2) = x1+1 + 2x = x2 + 2x;  

c. Expression for area of the rectangle is ( x + 1) × ( x + 2) =  x × ( x + 2) + 1 × ( x + 2) =

  x2 + 2x + ( x + 2), using the answer from part b. This gives the expression x2 + 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)3, (3x)3 = 33 ×

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 
By the end of the 

lesson, pupils will be 
able to identify a quadratic 
equation as one of the form 
 ax2 + bx + c = 0. 
 
 
 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

1. Simplify: 
a. x(2x + 5) + 2(x + 3) 

2. Quadratic or Not Quadratic? 
a. 3x2 + 11x + 6 = 0 
b. x2 − 4x = 0 
c. 7x + 4 = 0 
d. x2 = 4x + 2 

2. Write on the board: Vocabulary List- 
quadratic, 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 = 2x2 + 7x + 6) 

5. Say: Today we are going to identify a quadratic equation as one of the form ax2 + bx + c = 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: 

 A variable, usually x 

 The ‘highest’ power of x in the equation is 2. This 

x2 term is what makes it a quadratic equation. 

Without this term it will not be a quadratic 

equation. 

 It usually has 3 terms, though that is not always the 

case, it can also have 2 or just 1. 

 The numbers 2 and 7 are examples of co-efficients 

of each term. They are used to multiply the variables.  

 The 6 is the constant term. It does not change when x changes. 

       

  

 

 

  

2𝑥 2 + 7𝑥 + 6 = 0 

constant 

co-efficients 

this makes the 

equation quadratic 



105 

 

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: 

  

 

 

9. Say: You will always know the values of a, b and c.  ‘a’ cannot be zero as there will be no x2 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 c 

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. 3x2 −

11x + 6 = 0, quadratic, a = 3, b = 11, c = 6; b. x2 − 4x = 0, quadratic, a = 1, b = 4, c = 0; c. 

7x + 4 = 0; not quadratic, no x2 term (it is a linear equation); d. x2 = 4x + 2, quadratic, change 

to general form – subtract (4x + 2) from both sides of the equation, x2 − 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. 4x2 + 3x + 5 = 0 n. y2 − y + 6 = 0 
o. 5x − 3 = 0 p. x2 + 11x = 0 
q. z3 + z2 + 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 + 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 x2 term (linear equation); d. x2 + 11x = 0, quadratic,  

a = 1, b = 11, c = 0; e. z3 + z2 + 6 = 0, not quadratic (cubic equation – highest power of z is 3); f. 

w2 = 7, quadratic, change to general form – subtract 7 from both sides, w2 − 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. 5x2 + 6x − 1 = 0 b. x2 = x + 4 
c. x2 + x3 − 2 = 0 d. 3x − 4 = x + 1 

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 
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e. 2(w2 − 2w) = 5 f. p(p − 1) = 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. 

5. Write the correct answers on the board. Ask pupils to check their work. (Answers: a. 5x2 + 6x −

1 = 0, quadratic, a = 5, b = 6, c = 1; b. x2 = x + 4, quadratic, change to genera term – subtract 

(x + 4) from both sides, x2 − x − 4 = 0, a = 1, b = 1, c = 4;  

c. x2 + x3 − 2 = 0, not quadratic (cubic); d. 3x − 4 = x + 1, not quadratic, no x2 term, (linear 

equation), e. 2(w2 − 2w) = 5, quadratic, change to general form – expand brackets, subtract 5 

from both sides, 2w2 − 4w − 5 = 0, 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) 

1. Ask: What is the highest power of the variable in a quadratic equation? Raise your hand. 

2. Select a pupil who has raised their hand. (Example answers: 2, x2, y2, w2) 

3. Ask: What is the general form of a quadratic equation? Raise your hand. 

4. Select a pupil who has raised their hand. (Answer: ax2 + bx + c = 0)  

5. Ask: What can we do to change a quadratic equation that is not in the general form? Raise your 

hand. 

6. Say: Select a pupil who has raised their hand. (Example answers: Expand brackets, perform 

inverse operations to both sides of the equation) 
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Lesson Title: Multiplying 2 Binomials Theme: Algebra 

Lesson Number: M-09-076 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes  
By the end of the 

lesson, pupils will be 
able to: 
1. Identify the FOIL (First 
Outside Inside Last) method as 
a rule for multiplying 
(expanding) 2 binomials. 
2. Multiply 2 binomials. 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

Examples of Binomials 

3x + 4, 2x + 5, y − 2, 5xy − x2 

2. Write on the board:  
Vocabulary List: binomial 
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: We looked at monomials a little while ago. Please write down one fact and give one 

example of a monomial. 

2. Allow 1 minute for pupils to answer the question. 

3. 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, a3b, 

etc.) 

4. 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. 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. 

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

3. 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) 

4. 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. 

5. Say: Let us quickly remind ourselves how to multiply 2 monomials. Calculate 3x × 2x. 

6. 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.  

7. Have a pupil volunteer to give the answer. (Answer: 3x × 2x = 6x2)  

8. Say: Just as with monomials, we can multiply 2 binomials together.  

9. Write on the board: (3x + 4) × (2x + 5) 

10. Ask: How many terms are there altogether in the 2 binomials? Raise your hand. 

11. Select a pupil to give the answer. (Answer: 4) 

12. 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. 
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13. Write FOIL on the board as shown on the right. 

14. Say: FOIL gives the order in which we are to multipy the terms together. F is for First, O for 

Outer, I for Inner and L for Last. 

15. 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. 

16. 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. 

17. Step-by-step procedure for FOIL: 

18. Say: We must always remember to collect any like terms once we have finished multiplying. 

Guided Practice (10 minutes) 

1. Ask pupils to work in pairs and follow the procedure on the board to multiply 2 binomials. 

2. 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. (x2 + 4)(x2 + 3) 

 

3. Say: Take note that in Question f, we have x2 instead of x. 

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

5. Ask: Who would like to explain to the class how to multiply the binomials? Raise your hand. 

6. Select pupils who raised their hand to explain their answer step-by-step on the board for each 

question. 

7. Discuss any problems that pupils may have had in applying FOIL to multiply the 2 binomials.  

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

 (Answers: a.  (x + 2)(x + 3) = x2 + 3x + 2x + 6 = x2 + 5x + 6;  

b. (x + 5)(x − 2) = x2 − 2x + 5x − 10 = x2 + 3x − 10;  

c. (x + 5)(2 − x) = 2x − x2 + 10 − 5x = −x2 − 3x + 10; 

d. (x − 5)(x − 3) = x2 − 3x − 5x + 15 = x2 − 8x + 15; 

e.  (5 − x)(2 − x) = 10 − 5x − 2x + x2 = x2 − 7x + 10; 

f.  (x2 + 4)(x2 + 3) = x4 + 3x2 + 4x2 + 12 = x4 + 7x2 + 12).   

Independent Practice (10 minutes) 

1. Ask the pupils to work independently to answer the questions. 

2. Point to the questions on the board: 

(3𝑥 + 4) × (2𝑥 + 5) = (3𝑥 + 4)(2𝑥 + 5)   

 Say: Multiply the First two terms 3𝑥 × 2𝑥  (3𝑥 + 4)(2𝑥 + 5) = 
6𝑥2 

 Say: Multiply the Outer terms 3𝑥 × 5  (3𝑥 + 4)(2𝑥 + 5) = 
6𝑥2 + 15𝑥 

 Say: Multiply the Inner terms 4 × 2𝑥  (3𝑥 + 4)(2𝑥 + 5) = 
6𝑥2 + 15𝑥 + 8𝑥 

 Say: Multiply the Last terms 4 × 5  (3𝑥 + 4)(2𝑥 + 5) = 
6𝑥2 + 15𝑥 + 8𝑥 + 20 

 Say: Collect the 𝑥 terms  (3𝑥 + 4)(2𝑥 + 5) = 6𝑥2 + 23𝑥 + 20 

F O 

I 

L 

F 

F O 

I F O 
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Multiply these binomials: 
a. (x + 4)(x + 5) b. (x − 5)(3 − x) 
c. (2x − 1)(x + 2) d. (3x − 1)(2x + 2) 
e. (2x2 + 4)(x − 3) f. (3x2 − 5)(x2 − 2) 

 

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. Do not do the answer for 

Question d. Use it to check pupils’ understanding of the work. 

6. 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 = x2 + 9x + 20; 

b. (x − 5)(3 − x) = 3x − x2 − 15 + 5x = −x2 + 8x − 15; 

c. (2x − 1)(x + 2) = 2x2 + 4x − x − 2 = 2x2 + 3x − 2; 

d. (3x − 1)(2x + 2) = 6x2 + 6x − 2x − 2 = 6x2 + 4x − 2; 

e.  (2x2 + 4)(x − 3) = 2x3 − 6x2 + 4x − 12; 

f. (3x2 − 5)(x2 − 2) = 3x4 − 6x2 − 5x2 + 10 = 3x4 − 11x2 + 10). 

 Closing (2 minutes) 

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

2. Say: Write your working out and answer for Question 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 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] 
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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 
By the end of the 

lesson, pupils will be able to 

multiply (expand) 2 binomials 

to form a quadratic equation. 

 
 
 
 
 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

1. Multiply: 
a. (2x + 5)(x + 3) 

2. Expand and simplify: 
a. (6x − 5)(3x − 7) 
b. (x + 1)2 

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) 

1. Say: Please write down the answers to Questions 1a. on the board. 

2. Allow 1 minute for pupils to answer the question. 

3. Have a pupil volunteer to give their answer. 

(Answers: (2x + 5)(x + 3) = 2x2 + 6x + 5x + 15 = 2x2 + 11x + 15). 

4. Ask: What method did you use to multiply the binomials? Raise your hand. (Example answer: 

FOIL. Accept all reasonable answers.) 

5. Ask: What type of equation do we have as our answer? Raise your hand. (Answer: Quadratic 

equation) 

6. 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.  

2. 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. 

3. Say: Let us look at a few more examples of expanding 2 binomials to form a quadratic equation.  

4. Ask: Who would like to come to the board to explain how to expand Question 2a.?  

5. 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. 

6. 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. 

7. Correct any errors in the solution on the board. The solution using FOIL is shown below. 

 

(6x − 5)(3x − 7) = 18x2 − 42x − 15x + 35 

 = 18x2 − 57x + 35 

 

8. 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 + 1)(x + 1) 

 = x2 + x + x + 1 

 = x2 + 2x + 1 

 

11. Say: Just as x2  means x × x so (x + 1)2 means (x + 1) × (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)2 
c. (x + 2)(x + 4) + (x + 1)(x + 2) d. (x + 3)(x + 7) + (x − 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. 

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: a.  (4x +

2)(x + 3) = 4x2 + 12x + 2x + 6 = 4x2 + 14x + 6; 

b. (x + 2)2 = (x + 2)(x + 2) = x2 + 2x + 2x + 4 = x2 + 4x + 4; 

c. (x + 2)(x + 4) + (x + 1)(x + 2) = (x2 + 4x + 2x + 8) + (x2 + 2x + x + 2) 

= (x2 + 6x + 8) + (x2 + 3x + 2) = x2 + x2 + 6x + 3x + 8 + 2 = 2x2 + 9x + 10; 

d. (x + 3)(x + 7) + (x − 1)(x + 5) = (x2 + 7x + 3x + 21) + (x2 + 5x − x − 5) 

= (x2 + 10x + 21) + (x2 + 4x − 5) = x2 + x2 + 10x + 4x + 21 − 5 = 2x2 + 14x + 16).   

Independent Practice (10 minutes) 

1. Ask the pupils to work independently to answer the questions. 

2. Point to the questions on the board: 

Expand and simplify: 
a. (x + 2)(x − 2) b. (4x + 5)2 
c. (3x + 2)(5x + 9) + (4x − 2)(3x − 5) d. (4x + 6)(5x + 1) − (2x + 3)(3x + 1) 

 

3. Walk around, if possible, to check the answers and clear up any 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 their work. (Answers: a. 

(x + 2)(x − 2) = x2 − 2x + 2x − 4 = x2 − 4; 

b. (4x + 5)2 = (4x + 5)(4x + 5) = 16x2 + 20x + 20x + 25 = 16x2 + 40x + 25; 

c. (3x + 2)(5x + 9) + (4x − 2)(3x − 5) = (15x2 + 27x + 10x + 18) + (12x2 − 20x − 6x +

10) = (15x2 + 37x + 18) + (12x2 − 26x + 10) = 15x2 + 12x2 + 37x − 26x + 18 + 10 

= 27x2 + 11x + 28; 
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d. (4x + 6)(5x + 1) − (2x + 3)(3x + 1) = (20x2 + 4x + 30x + 6) − (6x2 + 2x + 9x + 3) 

= (20x2 + 34x + 6) − (6x2 + 11x + 3) = 20x2 − 6x2 + 34x − 11x + 6 − 9 = 

= 14x2 + 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  
By the end of the 

lesson, pupils will be 
able to: 
1. Identify that factorisation 
involves using division to 
break an expression into 
parts. 
2. Identify and factor integers 
that are common factors in 
an algebraic expression. 

Teaching Aids 
None 

Preparation 
1. Write on the board: 
 

1. Find the highest common factor (HCF) of: 
a. 2 and 8 b. 10 and 25 
c. Expand 2(x + 3) 

2. Factorise: 
a. 6x + 9 b. 8y + 12 

2. Write on the board: 
Vocabulary List: factorisation 
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 write down the answers to Questions 1a. and 1b. on the board. 

2. Allow 1 minute for pupils to answer the question. 

3. Have pupils volunteer to give their answers. (Answers: 1a. Factors of 2 are: { 1, 2 }, factors of 8 

are  

{ 1, 2 ,4, 8 }, HCF of 2 and 8 is 2;  1b. Factors of 10: { 1, 2, 5, 10 }, factors of 25: { 1, 5, 25 }, HCF of 

10 and 25 is 5.) 

4. 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. Say: Who can remind the class how to expand brackets in the expression 2(x + 3) shown in 

Question 1c.? Raise your hand. 

2. Select a pupil who raised their hand to give the answer. (Answer: 2(x + 3) = 2 × x + 2 × 3 =

2x + 6) 

3. 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.  

4. Say: This is called factorisation and it breaks an expression into its smallest parts. 

5. Ask: What is the HCF in 2(x + 3)? Raise your hand. (Answer: 2) 

6. Say: The HCF, 2, breaks up the expression into 2 parts: 2 and (x + 3). We cannot break it any 

smaller.  

7. 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. 

8. Say: Let us factorise 6x + 9. We will do it in stages so you remember the step-by-step method. 

9. 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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6x + 9 = 3(             )  

Write the empty bracket to remind pupils 

to find the common factor first 

  3(2x + 3)  
Divide each term in 6x + 9 by 3  

     
Check     

3(2x + 3) = (3 × 2x) + (3 × 3)  
Multiply each term in the brackets by 3 

 = 6x + 9  

Check takes us back to the original 

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 

  4(2y − 3)  
Divide each term in 8y − 12  by 4 

Check     

4(2y − 3) = (4 × 2y) − (4 × 3)  Multiply each term in the brackets by 4 

 = 8y − 12  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 × 2x) + (5 × 1) = 10x + 5; 

b. 7t + 21 = 7(t + 3),   Check: 7(t + 3) = (7 × t) + (7 × 3) = 7t + 21; 

c. 5 − 15p = 5(1 − 3p),   Check: 5(1 − 3p) = (5 × 1) + (5 × (−3p)) = 5 − 15p; 

d. 4x + 4 = 4(x + 1),   Check: 4(x + 1) = (4 × x) + (4 × 1) = 4x + 4; 
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e. 12u − 3 = 3(4u − 1),   Check: 3(4u − 1) = (3 × 4u) + (3 × (−1)) = 12u − 3; 

f. 8s + 2t = 2(4s + t),   Check: 2(4s + t) = (2 × 4s) + (2 × t) = 8s + 2t).   

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. 12x + 6 b. 5p − 10q 
c. 3ab + 3de d. 4x2 + 2 
e. 15ut − 3 f. 3a2 − 6b + 3 

 

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. 

6. Write the correct answers on the board. Ask pupils to check the answers. (Answers: a. 12x + 6 =

6(2x + 1),  Check: 6(2x + 1) = (6 × 2x) + (6 × 1) = 12x + 6; 

b. 5p − 10q = 5(p − 2q),   Check: 5(p − 2q) = (5 × p) + (5 × (−2q)) = 5p − 10q; 

c. 3ab + 3de = 3(ab + de),  Check: 3(ab + de) = (3 × ab) + (3 × de) = 3ab + 3de; 

d. 4x2 + 2 = 2(2x2 + 1),   Check: 2(2x2 + 1) = (2 × 2x2) + (2 × 1) = 4x2 + 2; 

e. 15ut − 3 = 3(5ut − 1),   Check: 3(5ut − 1) = (3 × 5ut) + (3 × (−1)) = 15ut − 3; 

f. 3a2 − 6b + 3 = 3(a2 − 2b + 1), Check: 3(a2 − 2b + 1) 

= (3 × a2) + (3 × (−2b) + (3 × 1) = 3a2 − 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. 

2. 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) 

3. 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 
By the end of the 

lesson, pupils will be able to 

identify and factor variables 

that are common factors in an 

algebraic expression. 

Teaching Aids 
None  

Preparation 
1. Write on the board: 

1. Factorise: 
a. 5 − 25x b. 4a2 − 4 

c. x2 + 4x d. 8xy2 − 4x2y 
 

 

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. 4a2 − 4 =

4(a2 − 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) 

1. Say: We factorise variables from expressions in the same way we do for integers. 

2. Say: Let us factorise x2 + 4x. We will do it in stages as we did before. 

3. Show on the board how to factorise the expression x2 + 4x 

4. Ask: What factor is common to both x2 and 4x?  

5. Allow pupils to think about this for a moment. Have a pupil volunteer to answer. (Answer: x) 

x2 + 4x = x(          )  

Write the empty bracket to remind pupils 

to find the common factor first 

  x(x + 4)  
Divide each term in x2 + 4x by x  

     
Check     

x(x + 4) = (x × x) + (x × 4)  
Multiply each term in the brackets by x 

 = x2 + 4x  

Check takes us back to the original 

expression 

 

6. Say: Let us factorise 8xy2 − 4xy2. Who would like to come to 

the board and explain to the class how to do Question d.? 

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 

agree with the calculation. 

8. Ask the pupil to explain how they found the HCF of 8xy2and 

4x2y. 

9. Tell the pupil they must check their answer by expanding the 

brackets. 

Find the HCF of 8𝑥𝑦2and 

4𝑥2𝑦. 

8𝑥𝑦2 = 2 × 4 × 𝑥 × 𝑦 × 𝑦 

4𝑥2𝑦 = 4 × 𝑥 × 𝑥 × 𝑦 

HCF = 4𝑥𝑦 
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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. 

 

8xy2 − 4x2y = 4xy(             )  
HCF= 4xy. Write outside the brackets 

  4xy(2y − x)  
Divide each term in 8xy2 − 4xy2  by 4xy 

Check     

4xy(2y − x) = (4xy × 2y) − (4xy × x)  Multiply each term in the brackets by 4xy 

 = 8xy2 − 4x2y  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) 

1. 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. 5p2 − 15p d. 4ax2 + 2ax 
e. s2 + s3 f. 6x4 + 3x2 − 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) = (a × b) + (a × c) = ab + ac; 
b.  pq − p = p(q − 1) Check: p(q − 1) = (p × q) + (p × (−1) = pq − p; 
c.  5p2 − 15p = 5p(p − 3) Check: 5p(p − 3) = (5p × p) + (5p × (−3)) 

= 5p2 − 15p; 
d.  4ax2 + 2ax = 2ax(2x + 1) Check: 2ax(2x + 1) = (2ax × 2x) + (2ax × 1) 

= 4ax2 + 2ax; 
e.  s2 + s3 = s2(1 + s) Check: s2(1 + s) = (s2 × 1) + (s2 × s) = s2 + s3; 
f.  6x4 + 3x2 − 9x = 3x(2x3 + x − 3) Check: 3x(2x3 + x − 3) = (3x × 2x3) + (3x × x) +

(3x × (−3) = 6x4 + 3x2 − 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 + bcd b. 3g + g2 
c. y4 − y2 d. 2b2c3 + 4b3c 
e. 2ab2c3 + 3a2b3c f. (3y)2 − 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 = bc(a + d) Check: bc(a + d) = (bc × a) + (bc × d) = abc +
bcd; 

b.  3g + g2 = g(3 + g) Check: g(3 + g) = (g × 3) + (g × g) = 3g + g2; 
c.  y4 − y2 = y2(y2 − 1) Check: y2(y2 − 1) = (y2 × y2) + (y2 × (−1)) 

= y4 − y2; 
d.  2b2c3 + 4b3c = 2b2c(c2 + 2b) Check: 2b2c(c2 + 2b) = (2b2c × c2) + (2b2c ×

2b) = 2b2c3 + 4b3c; 
e.  2abc3 + 3a2b3c3 = abc3(2 + 3ab2) Check: abc3(2 + 3ab2) = (abc3 × 2) + (abc3 ×

3ab2) = 2abc3 + 3a2b3c3; 
f.  (3y)2 − 3y = 3y(3y − 1) Check: 3y(3y − 1) = (3y × 3y) + (3y × (−1)) =

(3y)2 − 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 
By the end of the lesson 

pupils will be able to 
identify the factorisation 
method of factoring a quadratic 
equation into 2 binomials. 

Teaching Aids 
Guide shown in 
‘Guided Practice’ on 

how to factorise a 
quadratic when a = 1. 

Preparation 
1. Make guide shown in ‘Guided 
Practice’ on how to factorise a 
quadratic when a = 1. 

2. Write on the board: 
1. Expand: a. (x + 3)(x + 5) 
2. Factorise: 

a. x2 + 6x + 8 b. x2 − 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. 

2. Allow 1 minute for pupils to answer the question. 

3. Select a pupil to explain their answer on the board. They can use FOIL or any other appropriate 

method. (Answer: (x + 3)(x + 5) =  x2 + 8x + 15). 

4. 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. 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 x2 + 8x + 15, we need to be 

able to find its factors.  

2. Ask: What is the general form of a quadratic? Raise your hand. (Answer: ax2 + bx + c). 

3. Ask: What are the values for a, b and c in this quadratic? Raise your hand. 

(Answer: a = 1, b = 8 and c = 15) 

4. Say: We already know from our expansion that x2 + 8x + 15 = (x + 3)(x + 5). 

5. Say: Note that this is the same as x2 + 8x + 15 = (x + 5)(x + 3) since we can multiply in any 

order. 

6. 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.  

7. Say: Think about what we did to expand the quadratic. 

8. Allow a minute for pupils to discuss and share ideas.  

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

10. Guide a pupil to say what they notice about the 2 forms of the quadratic. (Answers: The x2 term 

is from 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.) 

       

  

 

 

  



120 

 

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 x2 + 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:  x2 + (m + n)x + mn). 

18. Say: So in our example, we want to find m and n so that m + n = b = 6 and m × n = 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 × n, which we know is the same as c, first. 

21. Show how to solve the equation as shown below: 

 x2 + 6x + 8  

 a = 1, b = 6, c = 8  

Identify the values for a, b and c in the given 

quadratic. Make sure a = 1 

x2 + 6x + 8 = (x + m)(x + n)  

Write the required equation with x, m and n filled in. 

This gives the x2 term right away from x × x 

  1 8 

 

Find all the factor pairs so that m × n = c = 8 

Choose the factor pair so that m + n = b = 6.   2 4 

    We get: m = 2, n = 4. 

x2 + 6x + 8 = (x + 2)(x + 4)  
Factors of x2 + 6x + 8 are (x + 2) and (x + 4) 

     
Check     

x2 + 6x + 8 = (x + 2)(x + 4)   

 = x2 + 4x + 2x + 8  

Use FOIL or any other appropriate method to expand 

the RHS. 

 = x2 + 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 x2 − 5x + 6    

 a = 1, b = −5, c = 6    

23. Write the 2 brackets with x, m and n filled in. x2 − 5x + 6 = (x + 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  

m × n = c = +6.  

 Include negative factors since b = −5 

 Choose the factor pair so that m + n = b = −5 

We get: m = −3, n = −2. 

 

 

 

 6 1 

3  2 

  

Factors of 𝑥
2 − 5𝑥 + 6 are (𝑥 − 3) 𝑎𝑛𝑑 (𝑥 − 2) 

26. Say: Check that the factorisation is correct: 𝑥2 − 5𝑥 + 6 = (𝑥 − 3)(𝑥 − 2) 

 Use FOIL or any other appropriate method 
to expand the RHS. 

 = 𝑥2 − 2𝑥 − 3𝑥 + 6 

 Expansion equals LHS, so factors are 
correct. 

 = 𝑥2 − 5𝑥 + 6 

 
Guided Practice (10 minutes)  

1. Ask pupils to copy into their exercise books the 

steps shown on the board to factorise a 

quadratic when a = 1. 

2. Ask pupils to work in pairs. 

3. Point to the questions on the board 

  

4. Walk around, if possible, to check answers and 

correct any misconceptions. 

5. Have pupils from the front and the back of the 

classroom volunteer to give their answers to the questions. 

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

7.  (Answers: 

a.  𝑥2 + 5𝑥 + 6 = (𝑥 + 3)(𝑥 + 2) 

Check: 𝐿𝐻𝑆 = 𝑥2 + 5𝑥 + 6; 𝑅𝐻𝑆 = 𝑥2 + 2𝑥 + 3𝑥 + 6 = 𝑥2 + 5𝑥 + 6; 𝐿𝐻𝑆 = 𝑅𝐻𝑆 

Note: LHS = left-hand side; RHS = right-hand side. 

b.  𝑥2 + 7𝑥 + 6 = (𝑥 + 6)(𝑥 + 1) 

 Check: 𝐿𝐻𝑆 = 𝑥2 + 7𝑥 + 6; 𝑅𝐻𝑆 = 𝑥2 + 𝑥 + 6𝑥 + 6 = 𝑥2 + 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. 𝑥2 + 8𝑥 b. 𝑥2 + 8𝑥 + 12 

c. 𝑥2 + 7𝑥 + 10 d. 𝑥2 + 7𝑥 + 12 

e. 𝑥2 + 2𝑥 − 8 f. x2 − 6𝑥 + 8 

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

Factorise: 
a. 𝑥2 + 5𝑥 + 6 b. 𝑥2 +

7𝑥 + 6 

How to Factorise a Quadratic when a = 1  

1. Write down the general form of the 

quadratic: 𝑎𝑥2 + 𝑏𝑥 + 𝑐. 

2. Identify 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 c, then 

find the pair that gives b. 

5. The 2 numbers, 𝑚 and 𝑛, for the quadratic 

satisfy: 𝑚 × 𝑛 = 𝑐, 𝑚 + 𝑛 = 𝑏. 

6. Always check your answer using expansion, 

once you find the factors. 
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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.  𝑥2 + 8𝑥 = 𝑥(𝑥 + 8), simple factorisation with x as the common factor. 

Check: LHS = x2 + 8x; RHS = x2 + 8x; LHS = RHS 

b.  x2 + 8x + 12 = (x + 6)(x + 2) 

 Check: LHS = x2 + 8x + 12; RHS = x2 + 2x + 6x + 12 = x2 + 8x + 12; LHS = RHS 

c.  x2 + 7x + 10 = (x + 5)(x + 2) 

 Check: LHS = x2 + 7x + 10; RHS = x2 + 2x + 5x + 10 = x2 + 7x + 10; LHS = RHS 

d.  x2 + 7x + 12 = (x + 4)(x + 3) 

 Check: LHS = x2 + 7x + 12; RHS = x2 + 3x + 4x + 12 = x2 + 7x + 12; LHS = RHS 

e.  x2 + 2x − 8 = (x + 4)(x − 2) 

 Check: LHS = x2 + 2x − 8; RHS = x2 − 2x + 4x − 8 = x2 + 2x − 8; LHS = RHS 

f.  x2 − 6x + 8 = (x − 4)(x − 2) 

 Check: LHS = x2 − 6x + 8; RHS = x2 − 2x − 4x + 8 = x2 − 6x + 8; LHS = RHS  ) 

 

Closing (2 minutes) 

1. Say: Write your name on a piece of paper.  

2. 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 

quadratic equations. 
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Lesson Title: Practice with Factorisation of Quadratic 
Equations 

Theme: Algebra 

Lesson Number: M-09-081 Class/Level: JSS 3 Time: 35 minutes 

   

Learning 
Outcomes 

By the end of the 
lesson pupils will be able 
to identify the 
factorisation method to 
factor a quadratic 
equation into 2 
binomials. 

Teaching Aids 
None  

Preparation 
1. Write on the board: 

 
 
 
 
2. Write the questions from the Independent 
Practice section on the board. 

1. Factorise: 

a. x2 + x − 2 b. x2 − 6x − 16 

b. Expand (2x + 3)(x + 4)  

c. 3x2 + 7x + 2 d. 3x2 + 8x − 3 

 

Opening (3 minutes) 

1. Say: Last lesson we looked at how to factorise a quadratic for when a = 1.  

2. Say: We want to write the quadratic in Question 1a. in the form: (x + m)(x + n). 

3. Ask: What do we know about m and n for this quadratic? (Answer: m × n = −2, m + n = 1). 

4. Say: Follow the procedure from our last lesson to factorise the quadratic. You have 2 minutes. 

5. Allow 2 minutes for pupils to answer the question. 

6. Have a pupil volunteer to give their answer.  

(Answer: x2 + x − 2 = (x + 2)(x − 1);  Check RHS = x2 − x + 2x − 2 = x2 + 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) 

1. Say: Let us look at one more quadratic where a = 1. 

2. Ask a pupil to read Question 1b.: Factorise x2 − 6x − 16 . 

3. Ask: What do we know about m and n for this quadratic? Raise your hand. (Answer: m × 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 a third pupil volunteer to check the factorisation on the board.  

(Answer: Check RHS  = x2 − 8x + 2x − 16 = x2 − 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: 2x2 + 8x + 3x + 12 = 2x2 + 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 = 2𝑥2 𝑎𝑛𝑑 2𝑥 × 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. 

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 3𝑥2 + 7𝑥 + 2. 

3. Ask: What are the values for a, b and c? Raise your hand. (Answer: a = 3, b = 7, c= 2) 

Factorise 2𝑥2 + 11𝑥 + 12    

𝑎𝑥2 + 𝑏𝑥 + 𝑐: 𝑎 = 2, 𝑏 = 11, 𝑐 = 12   

17. Write the 2 brackets, this time with 2𝑥, 𝑚 𝑎𝑛𝑑 𝑛 filled. 2𝑥2 + 11𝑥 + 12 = (2𝑥 + 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: c is still equal to  𝑚 × 𝑛 = 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  

𝑚 × 𝑛 = 𝑐 = 12.  

 Note no negative factors are required, but we have 

to write factor pairs for both 12 × 1 𝑎𝑛𝑑 1 × 12 

since we do not know which is the right way round. 

 Choose the factor pair so that 2𝑛 + 𝑚 = 𝑏 =11 

We get: 𝑚 = 3, 𝑛 = 4. 

 

 

 

 

 

 

1 12 

6 2 

2 6 

4 3 

3 4 

  

 the 𝑛 values are multiplied by 2𝑥 

Factors of 2𝑥2 + 11𝑥 + 12 𝑎𝑟𝑒 (2𝑥 + 3) 𝑎𝑛𝑑 (𝑥 + 4) 

22. Say:  Check that the factorisation is correct 2𝑥2 + 11𝑥 + 12 = (2𝑥 + 3)(𝑥 + 4) 

 Use FOIL or any other appropriate method 

to expand the RHS. 
 = 2𝑥2 + 8𝑥 + 3𝑥 + 12 

 Expansion equals LHS, so factors are 

correct. 
 = 2𝑥2 + 11𝑥 + 12 
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4. Ask: What will the factorised expression be in terms of 𝑚 𝑎𝑛𝑑 𝑛? Raise your hand. (Answer: 

(3𝑥 + 𝑚)(𝑥 + 𝑛) ) 

5. Ask: What is the expansion for (3𝑥 + 𝑚)(𝑥 + 𝑛)? Raise your hand. (Answer: 3𝑥2 + (3𝑛 +

𝑚)𝑥 + 𝑚𝑛 ) 

6. Say: We know that 𝑚𝑛 = 𝑐 = 2 𝑎𝑛𝑑 3𝑛 + 𝑚 = 𝑏 = 7. 

7. Say: Remember to find all the factor pairs for c, then choose the pair that matches b. 

8. Ask pupils to continue working in pairs to answer Questions d. and e. 

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

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

11. 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. 

Independent Practice (10 minutes) 

1. Ask the pupils to work independently to answer the questions. 

2. Point to the questions on the board: 

Complete each of the following factorisations: 
a. 2𝑥2 + 5𝑥 + 3 = (2𝑥 + ? )(𝑥 + 1) b. 3𝑥2 + 11𝑥 + 6 = (3𝑥+ ? )(𝑥 +

3) 

c. 2𝑥2 + 13𝑥 − 7 = (2𝑥 − 1)(𝑥 + ? ) d. 4𝑥2 − 5𝑥 − 6 = (4𝑥 + ? )(𝑥 − ? ) 

  

Factorise:  

e. 6𝑥2 − 8𝑥 + 2 f. 4𝑥2 − 11𝑥 − 3 

 

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

4. Encourage pupils to check their answers. 

5. 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. 

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

a.  ? = 3 Check: LHS = 2𝑥2 + 5𝑥 + 3,  
RHS = (2𝑥 + 3)(𝑥 + 1) = 2𝑥2 + 2𝑥 + 3𝑥 + 3 = 3𝑥2 + 5𝑥 + 3 RHS=LHS 

b.  ? = 2 Check: LHS = 3𝑥2 + 11𝑥 + 6 
RHS = (3𝑥 + 2)(𝑥 + 3) = 3𝑥2 + 9𝑥 + 2𝑥 + 6 = 3𝑥2 + 11𝑥 + 6 RHS=LHS 

Question d. Question e. 

3𝑥2 + 7𝑥 + 2;  a = 3, b = 7, c= 2 3𝑥2 + 8𝑥 − 3;  a = 3, b = 8, c= 3 

(3𝑥 + 𝑚)(𝑥 + 𝑛) = 3𝑥2 + (3𝑛 + 𝑚)𝑥 + 𝑚𝑛 (3𝑥 + 𝑚)(𝑥 + 𝑛) = 3𝑥2 + (3𝑛 + 𝑚)𝑥 + 𝑚𝑛 

𝑚𝑛 = 2; (3𝑛 + 𝑚) = 7 gives  𝑚 = 1, 𝑛 = 2 𝑚𝑛 = −3; (3𝑛 + 𝑚) = 8 gives  𝑚 = −1, 𝑛 = 3 

3𝑥2 + 7𝑥 + 2 = (3𝑥 + 1(𝑥 + 2) 3𝑥2 + 8𝑥 − 3 = (3𝑥 − 1(𝑥 + 3) 

Check: RHS = (3𝑥 + 1)(𝑥 + 2) = 3𝑥2 + 6𝑥 

+ 𝑥 + 2 = 3𝑥2 + 7𝑥 + 2 = LHS 

Check: RHS = (3𝑥 − 1)(𝑥 + 3) = 3𝑥2 + 9𝑥 

− 𝑥 + 2 = 3𝑥2 + 8𝑥 − 3 = LHS). 
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c.  ? = 7 Check: LHS = 2𝑥2 + 13𝑥 − 7 
RHS = (2𝑥 − 1)(𝑥 + 7) = 2𝑥2 + 14𝑥 − 𝑥 − 7 = 2𝑥2 + 13𝑥 − 7 RHS=LHS 

d.  4𝑥2 − 5𝑥 − 6 = (4𝑥 +  𝑚)(𝑥 +  𝑛), 𝑚𝑛 = −6, 4𝑛 + m = −5, 𝑚 = 3, 𝑛 = −2, 
𝐶ℎ𝑒𝑐𝑘: 𝑅𝐻𝑆 =  (4𝑥 + 3)(𝑥 − 2) = 4𝑥2 − 8𝑥 + 3𝑥 − 6 = 4𝑥2 − 5𝑥 − 6  RHS=LHS 

e.  6𝑥2 − 8𝑥 + 2 = (6𝑥 + 𝑚)(𝑥 + 𝑛), 𝑚𝑛 = 2, 6𝑛 + 𝑚 = −8, 𝑚 = −2, 𝑛 = −1,  
Check: RHS = (6𝑥 − 2)(𝑥 − 1) = 6𝑥2 − 6𝑥 − 2𝑥 + 2 = 6𝑥2 − 8𝑥 + 2 RHS=LHS 

f.  4𝑥2 − 11𝑥 − 3 = (4𝑥 + 𝑚)(𝑥 + 𝑛), 𝑚𝑛 = −3, 4𝑛 + 𝑚 = −11, 𝑚 = 1, 𝑛 = −3,  
Check: RHS = (4𝑥 + 1)(𝑥 − 3) = 4𝑥2 − 12𝑥 + 𝑥 − 3 = 4𝑥2 − 11𝑥 − 3 RHS=LHS 

Closing (2 minutes) 

1. Say: Write your name on a piece of paper.  

2. 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 

quadratics. 
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Lesson Title: Factorisation by Completing the 
Squares Method 

Theme: Algebra 

Lesson Number: M-09-082 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the 

lesson pupils will be 
able to identify the 
‘completing the squares’ 
method of factoring a 
quadratic equation into 2 
binomials. 

Teaching 
Aids 
None 

Preparation 
1. Write on the board: 

Expand: 
a. (x + 2)2 b. (x − 3)2 c. (x + p)2 
Factorise: 
d. x2 + 4x + 2 e. x2 + 8x + 11 

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: Expand the expressions on the board. 

2. Allow 2 minutes for pupils to answer the question. 

3. Have pupils from around the classroom give their answers.  

(Answers: a. (x + 2)2 = x2 + 4x + 4;   b.  (x − 3)2 = x2 − 6x + 9; 

c.  (x + p)2 = x2 + 2px + p2) ) 

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 x2 + 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.  

3. 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 x2 + 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 x2 + 4x + 2 with the perfect 

square (x + 2)2 = x2 + 4x + 4. 

9. Ask: Can anyone tell the class why we chose (x + 2)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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𝑥2 + 4𝑥 + 4 𝑥2 + 4𝑥 + 2 

𝑥2 + 4𝑥 + 4 𝑥2 + 4𝑥 + 4 − 2 

(𝑥 + 2)2 (𝑥 + 2)2 − 2 

12. 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. 

13. Say: This will be very useful when we solve quadratic equations later. We are able to rewrite our 

quadratic 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. 

14. Say: Let us use (𝑥 + 𝑝)2 to represent the perfect square. Let us use 𝑞 to represent the number. 

15. Show the general procedure how to find the perfect square and number to rewrite the 

quadratic. 

16. Write the procedure on the board as you go through the explanation. 

 

Guided Practice (10 minutes) 

1. Ask pupils to work in pairs. 

2. Point to the questions on the board:  

17. Say: We found from our example earlier that: (𝑥 + 𝑝)2 = 𝑥2 + 2𝑝𝑥 + 𝑝2 

18. Say: We can use this fact to write any quadratic in the form we want.    

19. Have a pupil volunteer to read Question e.: Factorise 𝑥2 +
8𝑥 + 11. 

   

20. Ask: What are the values of 𝑎, 𝑏 𝑎𝑛𝑑 𝑐 in this quadratic? 
Raise your hand. 
(Answer:   𝑎 = 1, 𝑏 = 8 𝑎𝑛𝑑 𝑐 = 11) 

   

21. Say: We can write our quadratic in the form we want:     

as a perfect square and a number. 𝑥2 + 8𝑥 + 11 = (𝑥 + 𝑝)2 + 𝑞 

 
𝑥2 + 8𝑥 + 11 = 

𝑥2 + 2𝑝𝑥 + 𝑝2 + 𝑞 

22. Say: We find the value of 𝑝 from 2𝑝 = 𝑏, 𝑝 =
𝑏
2

.  

What answer will we get?  Raise your hand. (Answer; 𝑝 =
8

2
= 4). 

  
 

𝑥2 + 8𝑥 + 11 = 
𝑥2 + 8𝑥 + 16 + 𝑞 

23. Say: We find the value of 𝑞 from  𝑝2 + 𝑞 = 𝑐, 𝑞 = 𝑐 − 𝑝2.    

What answer will we get? (Answer: 𝑞 = 11 − 16 = −5)  = 𝑥2 + 8𝑥 + 16 − 5 

24. Say: We have now changed our quadratic into a perfect 
square and a number. 

𝑥2 + 8𝑥 + 11 = (𝑥 + 4)2 − 5 

25. Say: A check will prove that we have the right solution.    



129 

 

Complete the square by writing the quadratic expression 𝑥2 + 𝑏𝑥 + 𝑐 in the form 

(𝑥 + 𝑝)2 + 𝑞. Use the equations 𝑝 =
𝑏
2
 and 𝑞 = 𝑐 − 𝑝2. Check your answers. 

a. 𝑥2 + 6𝑥 + 1 b. 𝑥2 + 2𝑥 + 5 
c. 𝑥2 + 8𝑥 d. 𝑥2 + 10𝑥 + 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 and steps on the board. Ask pupils to check their work. (Answers:  

a. 𝑥2 + 6𝑥 + 1: 𝑝 =
𝑏
2

 =
6
2

= 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 =
𝑏
2

 =
2
2

= 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 =
𝑏
2

 =
8
2

= 4, 𝑞 = 𝑐 − 𝑝2 = 0 − 16 = −16, 𝑥2 + 8𝑥 = (𝑥 + 4)2 − 16,       

Check: LHS = 𝑥2 + 8𝑥; RHS = (𝑥 + 4)2 − 16 = 𝑥2 + 8𝑥 + 16 − 16 =  𝑥2 + 8𝑥, 𝐿𝐻𝑆 = 𝑅𝐻𝑆 

d.  𝑥2 + 10𝑥 + 3: 𝑝 =
b
2

 =
10
2

= 5, = 𝑐 − 𝑝2 = 3 − 25 = −22, 𝑥2 + 10𝑥 + 3 = (𝑥 + 5)2 − 22,  

Check: LHS = 𝑥2 + 10𝑥 + 3; RHS = (𝑥 + 5)2 − 22 = 𝑥2 + 10𝑥 + 25 − 22 = 𝑥2 + 10𝑥 +

3, 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: 

Complete the square by writing the quadratic expression 𝑥2 + 𝑏𝑥 + 𝑐 in the form 

(𝑥 + 𝑝)2 + 𝑞. Use the equations 𝑝 =
𝑏

2
 and  𝑞 = 𝑐 − 𝑝2. Check your answers. 

i. 𝑥2 + 6𝑥 − 1 ii. 𝑥2 − 4𝑥 + 7 
iii. 𝑥2 − 8𝑥 − 6 iv. 𝑥2 − 10𝑥 − 9 

 

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

4. Encourage pupils to check their answers. 

5. 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. 

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

(Answers:  

a. 𝑥2 + 6𝑥 − 1: 𝑝 =
𝑏
2

 =
6
2

= 3, 𝑞 = 𝑐 − 𝑝2 = −1 − 9 = −10, 𝑥2 + 6𝑥 − 1 = (𝑥 + 3)2 − 10       

Check: LHS = 𝑥2 + 6𝑥 − 1; RHS = (𝑥 + 3)2 − 10 = x2 + 6𝑥 + 9 − 10 =  𝑥2 + 6𝑥 − 1, LHS=RHS 

b. 𝑥2 − 4𝑥 + 7: 𝑝 =
𝑏
2

 =
−4
2

= −2, 𝑞 = 𝑐 − 𝑝2 = 7 − 4 = 3, 𝑥2 − 4𝑥 + 7 = (𝑥 − 2)2 + 3       

Check: LHS = 𝑥2 − 4𝑥 + 7; RHS = (𝑥 − 2)2 + 3 = 𝑥2 − 4𝑥 + 4 + 3 =  𝑥2 − 4𝑥 + 7, 𝐿𝐻𝑆 = 𝑅𝐻𝑆 

c. 𝑥2 − 8𝑥 − 6: 𝑝 =
𝑏
2

 =
−8
2

= −4, 𝑞 = 𝑐 − 𝑝2 = −6 − 16 = −22, 𝑥2 − 8𝑥 − 6 = (𝑥 − 4)2 −

22, Check: LHS = 𝑥2 − 8𝑥 − 6; RHS = (𝑥 − 4)2 − 22 = 𝑥2 − 8𝑥 + 16 − 22 =  𝑥2 − 8𝑥 − 6 

d. 𝑥2 − 10𝑥 − 9: 𝑝 =
𝑏
2

 =
−10

2
= −5, 𝑞 = 𝑐 − 𝑝2 = −9 − 25 = −34, 𝑥2 − 10𝑥 − 9 =
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(𝑥 − 5)2 − 34       

Check: LHS = 𝑥2 − 10𝑥 − 9; RHS = (𝑥 − 5)2 − 34 = 𝑥2 − 10𝑥 + 25 − 34 ==  𝑥2 − 10𝑥 − 9) ). 

 Closing (2 minutes) 

1. Say: Write your name on a piece of paper.  

2. 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 
By the end of the lesson 

pupils will be able to 
identify the ‘completing the 
squares’ method of factoring a 
quadratic equation into 2 
binomials. 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

Complete the square for:  

x2 + 12x + 5  

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 looked at how to complete the square of a quadratic for when a = 1.  

2. 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) 

1. Say: Let us go through the method again so everyone is clear how it works. 

2. Have a pupil volunteer to read the question on the board: Complete the square for  x2 + 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)2 + q 

 
x2 + 12x + 5 = 

x2 + 2px + p2 + q 

5. Say: We find the value of p from 2p = b, p =
b
2

.  

What answer will we get? (Answer: p =
12

2
= 6) 

  
 

x2 + 12x + 5 = 
x2 + 12x + 36 + q 

6. Say: We find the value of q from  p2 + q = c, q = c − p2    

What answer will we get? (Answer: q = 5 − 36 = −31) x2 + 12x + 5 = x2 + 12x + 36 − 31 

 x2 + 12x + 5 = (x + 6)2 − 31 
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7. Say: We have now changed our quadratic into a perfect square and a number.  We used p =
b
2
 

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 = x2 + 12x + 5; RHS = (x + 6)2 − 31 = x2 +

12x + 36 − 31 =  x2 + 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: 

x2 − 8x + 12 (x − 6)2 − 20 

x2 − 6x + 9 (x + 3)2 − 8 

x2 − 6x + 7 (x − 6)2 − 15 

x2 + 6x + 1 (x − 3)2 − 2 

x2 − 12x + 16 (x − 4)2 − 4 

x2 − 12x + 21 (x − 3)2  ’ 

 

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 

x2 − 8x + 12 (x − 4)2 − 4 x2 − 8x + 16 − 4 = x2 − 8x + 12 

x2 − 6x + 9 (x − 3)2 x2 − 6x + 9 

x2 − 6x + 7 (x − 3)2 − 2 x2 − 6x + 9 − 2 = x2 − 6x + 7 

x2 + 6x + 1 (x + 3)2 − 8 x2 − 6x + 9 − 8 − x2 + 6x + 1 

x2 − 12x + 16 (x − 6)2 − 20 x2 − 12x + 36 − 20 = x2 − 12x + 16 

x2 − 12x + 21 (x − 6)2 − 15 x2 − 12x + 36 − 15 = x2 − 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)2 + q. Check your answers. 
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k. x2 + 10x l. x2 + 4x + 5 

m. x2 + 8x + 17 n. x2 − 6x + 11 

o. x2 − x + 1 p. x2 − 5x − 5  ‘ 

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

4. Encourage pupils to check their answers. 

5. 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. 

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

(Answers:  

a.  x2 + 10x p =
b
2

 =
10
2

= 5, q = c − p2 = 0 − 25 = −25 (x + 5)2 − 25 

 Check: (x + 5)2 − 25 = x2 + 10x + 25 − 25 =  x2 + 10x LHS = RHS 

b.  x2 + 4x + 5 p =
b
2

 =
4
2

= 2, q = c − p2 = 5 − 4 = 1  (x + 2)2 + 1 

 Check: (x + 2)2 + 1 = x2 + 4x + 4 + 1 =  x2 + 4x + 5 LHS = RHS 

c.  x2 + 8x + 17 p =
b
2

 =
8
2

= 4, q = c − p2 = 17 − 16 = 1 (x + 4)2 + 1 

 Check: (x + 4)2 + 1 = x2 + 8x + 16 + 1 = x2 + 8x + 17 LHS = RHS 

d.  x2 − 6x + 11 p =
b
2

 =
−6
2

= −3, q = c − p2 = 11 − 9 = 2 (x − 3)2 + 2 

 Check: (x − 3)2 + 2 = x2 − 6x + 9 + 2 = x2 − 6x + 11 LHS = RHS 

e.  x2 − x + 1 p =
b
2

 =
−1
2

= −0.5, q = c − p2 = 1 − 0.25 = 0.75 (x − 0.5)2 + 0.75 

 Check:  x2 − 1x + 0.25 + 0.75 = x2 − x + 1 LHS = RHS 

f.  x2 − 5x − 5 
p =

b
2

 =
−5
2

= −2.5, q = c − p2 = −5 − 6.25 =

−11.25 
(x − 2.5)2 + 11.25 

 Check: (x − 2.5)2 − 11.25 = x2 − 5x + 6.25 − 11.25 LHS = RHS 

 

Closing (2 minutes) 

1. Say: Write down in your exercise books 2 different things you learnt today.  

2. 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. 

(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 
By the end of the lesson 

pupils will be able to 
identify and apply the best 
method to factor a given 
algebraic expression, including 
quadratic expressions. 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

2. Write the questions from the Guided 
Practice section on the board. 

Factorise: 
a. 3x − 12 b. 8xy − 12x 
c. x2 + 2x d. x2 − 8x + 12 

 

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. 

2. Select a pupil to read Question a.: Factorise:  3x − 12. 

3. Ask: How do we factorise this expression? Raise your hand. (Answer: 3x − 12 = 3(x − 4)) 

4. Say: We factorise 3x − 12 by taking out the common factor, 3. 

5. Follow the same procedure as before.  

6. Have different pupils volunteer to read and answer Questions b. and c. on the board.  

(Answer: b. 8xy − 12x = 4x(2y − 3); c. x2 + 2x = x(x + 2)) 

7. Say: We take out the common factor for Questions b. and c. 

8. Ask: Is there any other way to factorise Question c., x2 + 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)2 − 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 = x2 + 2x; RHS = 

(x + 1)2 − 11 = x2 + 2x + 1 − 1 =  x2 + 2x= LHS). 

15. Say: Which of the 2 methods is a better method to use to factorise x2 + 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., x2 − 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)2 + q 

x2 − 8x + 12 x2 − 8x + 12 

Find 2 numbers so that mn = 12, m + n =

−8 
Find p =

b
2

=
−8
2

= −4,  

q = c − p2 = 12 − 16 = −4 

List all the factors of +12  

Include negative factors since b = −8 

Select the one which gives m + n = −8. 
This gives m = −6, n = −2 

  

x2 − 8x + 12 = (x − 4)2 − 4 

  

Check  

 LHS = x2 − 8x + 12 = (x − 4)2 − 4 

x2 − 8x + 12 = (x − 6)(x − 2)  = x2 − 8x + 16 − 4 

Check  = x2 − 8x + 12 

LHS = x2 − 8x + 12 = (x − 6)(x − 2)  = RHS 

 = x2 − 2x − 6x + 12   

 = x2 − 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 𝑛 so that 𝑚𝑛 = 𝑐, 𝑚 + 𝑛 = 𝑏.  

28. Say: Method 2 is used in cases where the quadratic does not factorise to give 2 binomials. All 

quadratics 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. 3𝑎2 + 4𝑎 
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c. 4𝑥2𝑦 − 2𝑥𝑦 d. 𝑥2 − 10𝑥 + 25 
e. 𝑥2 − 10𝑥 + 23 f. 𝑥2 − 10𝑥 + 24 ‘ 

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 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 9 − 3𝑥 = 3(3 − 𝑥)  

 Check: 3(3 − 𝑥) = (3 × 3) − (3 × 𝑥) = 9 − 3𝑥 LHS = RHS 

b.  3𝑎2 + 4𝑎 3𝑎2 + 4𝑎 = 𝑎(3𝑎 + 4)  

 Check: 𝑎(3𝑎 + 4) = 𝑎 × 3𝑎 + 𝑎 × 4 = 3𝑎2 + 4𝑎 LHS = RHS 

c.  4𝑥2𝑦 − 2𝑥𝑦 4𝑥2𝑦 − 2𝑥𝑦 = 2𝑥𝑦(2𝑥 − 1),   

 Check: 2𝑥𝑦(2𝑥 − 1) = 2𝑥𝑦 × 2𝑥 − 2𝑥𝑦 × 1 = 4𝑥2𝑦 − 2𝑥𝑦 LHS = RHS 

d.  x2 − 10x + 25 EITHER:  

p =
b
2

 =
−10

2
= −5, q = c − p2 = 25 − 25 = 0 

OR:  
mn = 25, m + n = −10, m = n = −5 
 

EITHER: 

(x − 5)2 + 0 
OR:  
(x − 5)(x − 5) 
(x − 5)2 

 Check: (x − 5)2 = x2 − 5x − 5x + 25 = x2 − 10x + 25 LHS = RHS 

e.  x2 − 10x + 23: p =
b
2

 =
−10

2
= −5, q = c − p2 = 23 − 25 = −2 (x − 5)2 − 2 

 Check:  (x − 5)2 − 2 = x2 − 10x + 25 − 2 = x2 − 10x + 23 LHS = RHS 

f.  x2 − 10x + 24 EITHER:  

p =
b
2

 =
−10

2
= −5, q = c − p2 = 24 − 25 = −1 

OR:  
mn = 24, m + n = −10, m = −6, n = −4 

EITHER: 

(x − 5)2 − 1 
OR:  
(x − 6)(x − 4) 
 

 Check (1):  (x − 5)2 − 1 = x2 − 10x + 25 − 1 = x2 − 10x + 24 LHS = RHS 

 Check (2): (x − 6)(x − 4) = x2 − 4x − 6x + 24
= x2 − 10x + 24 

LHS = RHS 

 

Independent Practice (10 minutes) 

1. Ask pupils to continue to work in pairs. 

2. 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. 

3. Guide pupils to create simple expressions. The challenge here is for them to come up with their 

own expressions. 

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

5. Have pupils from around the classroom volunteer to write their expressions on the board. 

6. Correct any errors on the board.  
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Closing (2 minutes) 
 

1. Say: Work in your pairs and write down 2 different things you learnt today.  

2. 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 our own algebraic expression; that it is possible for some 

quadratic 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 
By the end of the lesson 

pupils will be able to 
write quadratic expressions for 
situations in story problems. 

Teaching Aids 
None 

Preparation 
1. Write on the board: 
a. Factorise (x + 1)2 − 4   

b. 2 consecutive integers are denoted by n 
and n + 1. Find an expression for their 
product. 
c. Find the combined age of 3 children in a 
family aged x, x2, 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)2 − 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.  

2. Ask the pupils to spend 2 minutes to see if the expression can be factorised into 2 binomials. 

3. Remind pupils to look for 2 numbers which will multiply to give c and add to give b in the general 

quadratic expression (ax2 + bx + c). 

4. 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. 

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

(Answer: (x + 1)2 − 4 = x2 + 2x + 1 − 4 = x2 + 2x − 3 = (x − 1)(x + 3) 

Check: (x − 1)(x + 3) = x2 + 3x − x − 3 = x2 + 2x − 3, LHS = RHS ) 

6. 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. 

1. Draw a rectangle with sides marked a and b on the board. 

2. Ask: What formula do we use to calculate the area of a rectangle? Raise your hand. (Answer: 

Length  width) 

3. Ask: What will be the area for the rectangle on the board? Raise your hand. (Answer: a × b =

ab) 

4. Say: Supposing a = x + 1 and b = x + 2, how can we write the area 

of the rectangle? Raise your hand. 

5. Guide a pupil to say they will substitute the values of a and b in the 

formula for the area. This gives: 

 

 

6. Ask: What type of expression have we created for the area of a rectangle? Raise your hand. 

(Answer: A quadratic expression) 

7. Say: What will we get if we expand this expression? Raise your hand. (Answer: x2 + 3x + 2) 

𝑏 = 𝑥 + 2 

𝑎 = 𝑥 + 1 

(𝑥 + 1)(𝑥 + 2) 
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8. 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.? 

9. Guide a pupil to say that the expression will be n(n + 1). 

10. Say: Expand this expression in your exercise books. Raise your hand when you finish. 

11. Select a pupil with raised hand to give the expansion. (Answer: n2 + n) 

12. Say: In this example  c = 0. It is still a quadratic as long as we have a term where the highest 

power of the variable is 2. 

13. Ask a pupil to read Question c. on the board: ‘Find the combined age of 3 children in a family 

aged x, x2, and x + 8.’ 

14. Ask pupils to work in pairs to discuss and share ideas. 

15. Have a pupil volunteer to explain their answer on the board. (Answer: x + x2 + x + 8 = x2 +

2x + 8) 

16. 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. 

17. Allow 1 minute for pupils to discuss and share ideas.  

18. 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. Say: Even though we could not factorise our result into 2 binomials, we can still write it in the 

form (x + p)2 + q.  

2. Write: (x + p)2 + q. 

3. Ask: What do we call the procedure when we write a quadratic expression in this form? Raise 

your hand. (Answer: Completing the square) 

4. Say: Continue to work in your pairs to complete the square for x2 + 2x + 8. 

5. Write: x2 + 2x + 8 

6. 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.’ 

7. Ask them to still work in pairs to solve the new problem on the board. 

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

9. Encourage pupils to check their answers. 

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

11. Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: 

 x2 + 2x + 8: p =
b
2

=
2
2

= 1, q = c − p2 = 8 − 1 = 7: x2 + 2x + 8 = (x + 1)2 + 7 

Check: x2 + 2x + 8 = (x + 1)2 + 7 = x2 + 2x + 1 + 7 = x2 + 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 = x2 + x2 + 2x + 1 = 2x2 + 2x + 1. 

No check necessary.) 

 



140 

 

Independent Practice (10 minutes) 

1. Ask the pupils to work independently to answer the questions. 

2. Point to the questions on the board: 

a. The area of a rectangle is given by the quadratic expression x2 + 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 + 5 and x + 7. 

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

4. Encourage pupils to check their answers. 

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

6. Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: a.  

x2 + 6x + 8 = (x + 4)(x + 2); the 2 sides are (x + 4) and (x + 2).  

Check: (x + 4)(x + 2) = x2 + 2x + 4x + 8 = x2 + 6x + 8, LHS = RHS); 

b.  Expression for the product of the 2 numbers: (x + 5)(x + 7) = x2 + 7x + 5x + 35 = 

x2 + 12x + 35. No check necessary.) 

Closing (2 minutes) 

1. Say: Write down one new thing you learnt today.  

2. 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 answer: How to write quadratic expressions for situations in story problems) 
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Lesson Title: Introduction to Linear Equations 
in 2 Variables 

Theme: Algebra 

Lesson Number: M-09-086 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the lesson 

pupils will be able to 
identify a simple linear equation 
in 2 variables and the form its 
solutions take: (x, y). 

Teaching Aids 
None 

Preparation 
1. Write on the board: 
Solve for x: 
2(3x − 1) = 4(x + 2) 

2. Write on the board: 
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) 

2. 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. 

3. Allow 1 minute for pupils to answer the question. 

4. Say: Who would like to come to the board to explain the answer? 

5. 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. 

6. 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(3 × 5 − 1) = 4(5 + 2); 2 × 14 = 4 × 7; 28 = 28 ). 

7. 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. 

2. Ask: How can we write an equation to say that the number of girls and boys in a JSS 3 class is 82? 

Raise your hand. 

3. 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. 

4. 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. 

5. Say: This is because we can rewrite our equation as: x + y − 82 = 0. 

6. 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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7. 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) 

8. Say: One solution to our equation is written as: (45, 37). 

9. 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.  

10. Ask: What is the highest power of the variables 𝑥 and 𝑦 in the equation? Raise your hand. 

(Answer: 1) 

11. 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 + 𝑐 = 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. 

12. Say: In most cases, we are interested in 𝑦, so we make it the subject of the equation. Let us look 

at the equation 2𝑥 − 𝑦 + 1 = 0.  

13. Write: 2𝑥 − 𝑦 + 1 = 0 

14. 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 

2𝑥 − 𝑦 + 𝑦 + 1 = 0 + 𝑦 

2𝑥 + 1 = 𝑦 

𝑦 = 2𝑥 + 1 

 

15. 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.)  

16. 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. 

17. Ask the pupils to calculate the value of 𝑦 for 𝑥 = 0, 1, 2 𝑎𝑛𝑑 3. 

18. Have pupils volunteer to give the answers as ordered pairs. 

(Answers: 

 𝑦 = 2𝑥 + 1   

when 𝑥 = 0 𝑦 = 2 × 0 + 1 = 0 + 1 = 1 (0, 1) 

when 𝑥 = 1 𝑦 = 2 × 1 + 1 = 2 + 1 = 3 (1, 3) 

when 𝑥 = 2 𝑦 = 2 × 2 + 1 = 4 + 1 = 5 (2, 5)  

when 𝑥 = 3 𝑦 = 2 × 3 + 1 = 6 + 1 = 7 (2, 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 for 𝑥 = 0, 𝑥 = 1, 𝑥 = 2 𝑎𝑛𝑑 𝑥 = 3 in the following equations.  
Write your answers as ordered pairs, (𝑥, 𝑦). 

q. 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, 𝑦). 

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);   

c. 𝑦 = 5 − 𝑥: (0, 5), (1, 4), (2, 3), (3, 2);  d. 𝑦 = 2(𝑥 + 1): (0, 2), (1, 4), (2, 6), (3, 8)) 

Closing (2 minutes) 

1. Say: Work in your pairs and write down 2 different things you learnt today.  

2. 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 

   

Learning Outcomes 
By the end of the lesson 

pupils will be able to 
verify solutions to equations in 
2 variables by substitution. 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

a. Find the value of y for x = 1 and 
x = 2 in the equation y = 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 = 0 and y = mx + c) 

2. Say: We will use the format y = mx + c 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. 

3. 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. 

4. 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. 

5. Solve on the board: 

 

 y = 3x + 5 

(2, 11) 11 = 3 × 2 + 5 

  = 6 + 5 

 11 = 11 
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 LHS = RHS 

 

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, 20) 20 = 3(3 + 3) 

  = 3 × 6 

 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 = 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:  

 

 

 

 

 

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:  

5 +
1

2
 4

1

2
+ 1

1

2
 0.25 + 5.75 

3
1

3
+ 2

2

3
 7

1

2
+ (−1

1

2
) 15.375 + (−9.375) 
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Verify if the ordered pair (given first) satisfies the given linear equation(s): 

a. (3, 13) y = 4x b. (1, 7) y − 2x = 5 

c. (2, 7) y = 5 − x d. (9, 21) y = 2(x + 1) 

e. (1, 2) y = 3 − x and y = 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) y = 4x LHS = 13; RHS = 4 × 3 = 12 LHS ≠ RHS: not a solution 

b.  (1, 7) y − 2x = 5 LHS = 7 − 2 × 1 = 5; RHS = 7 LHS = RHS: solution 

c.  (2, 7) y = 5 − x LHS = 7;  RHS = 5 − (−2)

= 5 + 2 = 7 

LHS = RHS: solution 

d.  (9, 21) y = 2(x + 1) LHS = 21; RHS = 2 × 10 = 20 LHS ≠ RHS: not a solution 

e.  (1, 2) y = 3 − x LHS = 2; RHS = 3 − 1 = 2 LHS = RHS: solution 

  y = x + 1 LHS = 2; RHS = 1 + 1 = 2 LHS = RHS: solution 

  (1, 2) satisfies both equations simultaneously (at the same time).  

 

Independent Practice (10 minutes) 

1. Ask the pupils to work independently to answer the questions. 

2. Point to the questions on the board: 

‘Verify if the ordered pair (given first) satisfies the given linear equation(s): 

a. (0, 7) y = 3x − 7 b. (1, 3) y = 2x − 5 

c. (4, 11) x + y = 5 d. (4, 30) y = 3(2x + 1) 

e. (3, 6) 2x + y = 0 and x + 2y = 3 ’ 

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.  (0, 7) y = 3x − 7 LHS = 7; RHS = 3 × 0 − 7 = −7 LHS = RHS: solution 

b.  (1, 3) y = 2x − 5 LHS = 3; RHS = 2 × (1) − 5 = −3 LHS = RHS: solution 

c.  (4, 11) x + y = 5 LHS = −4 + 11 = 7;  RHS = 5 LHS ≠ RHS: not a solution 

d.  (4, 30) y = 3(2x + 1) LHS = 30; RHS = 3(2 × 4 + 1)

= 3 × 9 = 27 

LHS ≠ RHS: not a solution 

e.  (3, 6) 2x + y = 0 LHS = 2 × (−3) + 6 = 0; RHS = 0 LHS = RHS: solution 

  x + 2y = 3 LHS = −3 + 2 × 6 = 9; RHS = 3 LHS ≠ RHS: 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). 
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Lesson Title: Finding Solutions to Linear Equations I 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: 
a. x = 1 b. y = 1  
Solve y = 2(x − 5), when: 
c. x = 6 d. y = −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 equation y = 2x − 5 

when x = 1. 

3. Allow 1 minute for pupils to answer the question. 

4. Say: Who would like to give the answer? Raise your hand. 

5. Select a pupil to give their answer. (Answer: a. i.  x = 1; y = 2x − 5 = 2 × 1 − 5 = −3, (1, -3) ) 

6. 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 when y = 1 in our equation. 

2. Show this on the board: 

 y = 2x − 5   

ii. When y = 1 1 = 2x − 5    

 6 = 2x  
Add 5 to both sides 

 3 = x  
Divide both sides by 2 

 x = 3  
Gives ordered pair: (3, 1) 

Check      

(3, 1) 1 = 2 × 3 − 5   

  = 6 − 5   

 1 = 1   

 LHS = 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  

 
y + 5

2
 = x  Divide both sides by 2 

 

 x = 
y + 5

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 − 5)   

b.i. When 𝑥 = 6 𝑦 = 2 × (6 − 5)    

  = 2 × 1    

  = 2 (6, 2)   

Check (always)       

(6, 2) 2 = 2(6 − 5)    

  = 2 × (1)    

 2 = 2    

 LHS = RHS    
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b.ii. When 𝑦 =

−2 
−2 = 2(𝑥 − 5)   𝑦 = 2(𝑥 − 5) 

  = 2𝑥 − 10    = 2𝑥 − 10 

 8 = 2𝑥   
𝑦

+ 10 = 2𝑥 

 
8

2
 = 𝑥   

𝑦 + 10

2
 = 𝑥 

 𝑥 = 4 (4, −2)  𝑥 = 
𝑦 + 10

2
 

Check       

(4, −2) −2 = 2(4 − 5)    

  = 2 × (−1)    

 −2 = −2    

 LHS = RHS    

 

Guided Practice (10 minutes)  

1. Ask pupils to continue to work in pairs. 

2. Point to the questions on the board:  

Solve 𝑦 = 3𝑥 + 4, when: 

a. 𝑥 = 2 b. 𝑥 = −1 c. 𝑥 = 4 

d. 𝑦 = 0 e. 𝑦 = −2 f. 𝑦 = −5   

3. Encourage pupils to change the subject of the equation where appropriate.  

Checks can be done using the inverse equations. 

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.  

(Answers: 𝑦 = 3𝑥 + 4, 𝑥 =
𝑦 − 4

3
 

  

a.  𝑥 = 2 𝑦 = 3 × 2 + 4 = 10 (2, 10) Check: 𝑥 =
10−4

3
=

6

3
= 2 

b.  𝑥 = −1 𝑦 = 3 × (−1) + 4 = 1 (−2, 1) Check: 𝑥 =
1−4

3
= −

−3

3
= −1 

c.  𝑥 = 4 𝑦 = 3 × 4 + 4 = 16 (4, 16) Check: 𝑥 =
16−4

3
=

12

3
= 4 

d.  𝑦 = 0 𝑥 =
0 − 4

3
= −

4

3
 (−

4

3
, 0) Check: 𝑦 = 3 × (−

4

3
) + 4 = 0 

e.  𝑦 = −2 𝑥 =
−2 − 4

3
=

−6

3
= −2 (−2, −2) Check: 𝑦 = 3 × (−2) + 4 = −2 

f.  𝑦 = −5 𝑥 =
−5 − 4

3
=

−9

3
= −3 (−3, −5) Check: 𝑦 = 3 × (−3) + 4 = −5). 
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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 = 4(𝑥 − 2), when: 
a. 𝑥 = 0 b. 𝑥 = 6 c. 𝑥 = −1 
d. 𝑦 = 0 e. 𝑦 = 2 f. 𝑦 = −2  

 

3. Encourage pupils to change the subject of the equation where appropriate.  

The inverse equations can be used for checking. 

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

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: 𝑦 = 4(𝑥 − 2), 𝑥 =
𝑦 + 8

4
 

 

a.  𝑥 = 0 𝑦 = 4 × (0 − 2) = −8 (0, −8) Check: 𝑥 =
−8+8

4
= 0 

b.  𝑥 = 6 𝑦 = 4 × (6 − 2) = 16 (6, 16) Check: 𝑥 =
16+8

4
= −

24

4
= 6 

c.  𝑥 = −1 𝑦 = 4 × (−1 − 2) = −12 (−1, −12) Check: 𝑥 =
−12+8

4
=

−4

4
= −1 

d.  y = 0 x =
0 + 8

4
= −

8

4
= 2 (2, 0) Check: y = 4 × (2 − 2) = 0 

e.  y = 2 x =
2 + 8

4
=

10

4
= 2.5 (2.5, 2) Check: y = 4 × (2.5 − 2) = 2 

f.  y = −2 x =
−2 + 8

4
=

6

4
= 1.5 (−1.5, −2) Check: y = 4 × (1.5 − 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.  

2. 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 II Theme: Algebra 

Lesson Number: M-09-089 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the lesson 

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. 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

Solve the following equations: 

a. 
x+6

2
= 5  

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) 

1. Say: Solve for x in Question a. on the board: 
x+6

2
= 5. Raise your hand when you finish. 

2. Allow 1 minute for pupils to answer the question. 

3. Select a pupil with raised hand to explain their answer on the board.  

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

(Answer: 
x+6

2
= 5, x + 6 = 10, x − 10 − 6 = 4) 

5. 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. 

2. Ask a pupil to read Question b.: Solve 5x + 2 = 4x + 5. 

3. Ask: What format of the linear equation does each side have? Raise your hand. (Answer: y =

mx + c).  

4. 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. 

5. 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: 

 5x + 2 = 4x + 5 

6. Ask: What is the first step?  

(Answer: Subtract 4x from both sides.) 5x + 2 − 4x = 
4x − 4x + 5 

7. Ask: What do we get?  

Answer: Shown as given by selected pupil)  x + 2 = 
5 
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8. Ask: What is the next step? 

(Answer: Subtract 2 from both sides.) x + 2 − 2 = 
5 − 2 

9. Ask: What answer do we get? (Answer: 3) x = 3 

10. Say: We check our answer as we always do.     

11. Have a pupil volunteer to come to the board to 

check. 
Check   

 5 × 3 + 2 = 4 × 3 + 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  Remove the brackets (expand the equation) 

7x − 6 = 8  Add 3x to both sides of the equation 

7x = 14  Add 6 to both sides  

x = 2  Divide both sides by 7 

    

Check    

4 × 2 − 6 = 8 − 3 × 2   

2 = 2   

LHS = RHS   

Guided Practice (10 minutes) 

1. Ask pupils to work in pairs. 

2. Point to the questions on the board:  

Solve y = 3x + 7 when: 
a. y = 5x + 3 b. y = 5x − 3 

c. y = x − 1 d. y = −x + 3  
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Check the solution to each pair of equations.  

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  

a. 3x + 7 = 5x + 3 4 = 2x; x = 2 3 × 2 + 7 = 5 × 2 + 3; 13 = 13 LHS=RHS 

b. 3x + 7 = 5x − 3 10 = 2x; x = 5 3 × 5 + 7 = 5 × 5 − 3; 22 = 22 LHS=RHS 

c. 3x + 7 = x − 1 2x = −8; x = −4 3 × (−4) + 7 = −4 − 1; −5 = −5 LHS=RHS 

d. 3x + 7 = −x + 3 4x = −4; x = −1 3 × (−1) + 7 = −(−1) + 3; 4 = 4 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 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. 3(x + 1) = 7(x − 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 3 × 5 + 2 = 5 × 5 − 8; 17 = 17 LHS=RHS 

b.  2x − 3 = 3x − 9 x = 6 2 × 6 − 3 = 3 × 6 − 9; 9 = 9 LHS=RHS 

c.  2 − x = x − 4 6 = 2x; x = 3 2 − 3 = 3 − 4; −1 = −1 LHS=RHS 

d.  3 − 5x = −(x + 5) 3 − 5x = −x − 5; 

8 = 4x; x = 2 

3 − 5 × 2 = −(2 + 5); −7 = −7 LHS=RHS 

e.  3(x + 1)

= 7(x − 1) 

3x + 3 = 7x − 7; 

10 = 4x; x − 2.5 

3 × 2.5 + 3 = 7 × 2.5 − 7; 

10.5 = 10.5  

LHS=RHS 

f.  2(5x + 2)

= 3(x − 1) 

10x + 4 = 3x − 3; 

7x = −7; x = −1 

10 × (−1) + 4 = 3 × (−1) − 3; 

−6 = −6 

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 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 
By the end of the lesson 

pupils will be able to 
solve any linear equation in 2 
variables. 

Teaching Aids 
None 

Preparation 
1. Write on the board: 

Question 1: Which of these are linear 
equations? 
a. y = 4x + 3 b. p = 3q + 35 
c. u + 2w = 15 
d. Solve y = 4x + 3 when: 
i. x = 4 ii. 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. Point to Question 1 on the board. Ask: Which of the equations on the board is a linear equation? 

Raise your hand. 

2. Allow the pupils one minute to think and discuss ideas. 

3. Select a pupil to answer the question. (Answer: All of them) 

4. Ask: How can you tell they are all linear equations? Raise your hand. (Answer: The highest power 

of both variables is 1.) 

5. 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. 

2. 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 × 4 + 3    

  = 19 (4, 19)   
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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. 

Check (4, 19) 19 = 4 × 4 + 3    

 19 = 19    

 LHS = RHS    

       

ii.  y = 11 11 = 4x + 3    

 8 = 4x   

 x = 2 (2, 11)  

      

Check  (2, 11) 11 = 4 × 2 + 3   

 11 = 11   

 LHS = RHS   

      

iii. y = x − 6 x − 6 = 4x + 3:   

 −9 = 3x   

 x = −3   

y = x − 6 y = −3 − 6   

  = −9 (−3, −9)  

      

Check  (−3, −9) −3 − 6 = 4 × (−3) + 3  

 −9 = −12 + 3   

 −9 = −9   

 LHS = RHS   

      

iv. Verify  (4, 20) 20 = 4 × 4 + 3   

 20  19   

 LHS  RHS (4, 20) is not a solution to the linear 

equation. 
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2. Point to the questions on the board:  

Solve y = 2(x + 5) when: 

a. x = 6 b. y = 18  c. y = 2(1 − x) 

d. Verify if (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) = 2 × 11 = 22 (6, 22) 22 = 2(6 + 5) = 2 × 11 = 22 LHS=RHS 

b.  y = 18 18 = 2(x + 5), 9 = x + 5, x = 4 (4, 18) 18 = 2(4 + 5) = 2 × 9 = 18 LHS=RHS 

c.  y = 2(1 − x) 2(1 − x) = 2(x + 5), 

1 − x = x + 5, 2x = −4, x = −2, 

y = 2 × (−2 + 5) = 2 × 3 = 6 

(−2, 6) 2(1 − (−2)) = 2(−2 + 5), 

2 × 3 = 2 × 3 × 6 = 6 

 

LHS=RHS 

d.  Verify (2, 16) 16 = 2(2 + 5) = 2 × 7 = 14 (2, 16) is not a solution LHSRHS 

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.  

 

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. 

  

(Answers: 
Equation Solution Check  
y = 3(x − 2)    
a.  x = 4 y = 3(4 − 2) = 3 × 2 = 6 (4, 6) 6 = 3(4 − 2) = 3 × 2 = 6 LHS=RHS 

b.  y = 12 12 = 3(x − 2), 4 = x − 2, x = 6 (6, 12) 12 = 3(6 − 2) = 3 × 4 = 12 LHS=RHS 

c.  y = x − 4 x − 4 = 3(x − 2), 

 x − 4 = 3x − 6, 2x = 2, x = 1 

y = 1 − 4 = −3 

(1, −3) 1 − 4 = 3(1 − 2), 

−3 = 3 × (−1) = −3 

 

LHS=RHS 

d.  Verify (8, 18) 18 = 3(8 − 2) = 3 × 6 = 18 (8, 18) is a solution LHS=RHS 
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Lesson Title: Solving Linear Equation Story Problems I Theme: Algebra 

Lesson Number: M-09-091 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the lesson 

pupils will be able to 
solve simple story problems by 
creating and solving linear 
equations in 2 variables. 

Teaching Aids 
None 

Preparation 
Write the questions at the end of 
this lesson plan on the board. 

 

 

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. 

3. Select a pupil with raised hand to explain their answer on the board.  

(Answer: y = 4x + 5 = 4 × 3 + 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) 
y = 

x + 3 

4. Say: We know that Amina is 15 years old. Show that in the equation. 
15 = 

x + 3 

5. Say: Solve for x. 
15 − 3 = 

x 

Marie’s age: 
x = 

12 

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?  

(Example answer: Shown; next equation may be given straightaway.)  P = 
2 × (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.  

How do we find the value of P when x = 8 cm? 

(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. 

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

their work. 

P = 
2(2 × 8 + 5) 

 = 2 × 21 

  

42 cm 

 

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 
  

 

 x = 10 cm 
  

 

Check 
50 = 2(2 × 10 + 5)   

 

 
 = 2 × 25   

 

 
50 = 50   

 

 
LHS = RHS   

 

Guided Practice (10 minutes) 

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

2. Walk around, if possible, to check answers and correct 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) 

Independent Practice (10 minutes) 

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

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

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

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: shown at the 

end of this lesson plan) 

Closing (2 minutes) 

1. Say: Write down one thing you learnt today.  

2. 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 set up and solve a linear equation in 2 variables) 
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[QUESTIONS FOR USE DURING THE LESSON] 

a. Solve  y = 4x + 5 when x = 3. 

b. Amina is 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 + 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 as y 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. 3 angles 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   

y = 23 = 5x − 2, 25 = 5x   x = 5 

Check: 23 = 5 × 5 − 2 

= 23 − 2 = 23 

LHS = RHS 

e.  y = x + (x + 20) + (x + 40) = x + x + x + 20 + 40

= 3x + 60 

180 = 3x + 60, 120 = 3x,  x = 40 

The other angles are:  x + 20 = 40 + 20 = 60  

and x + 40 = 40 + 40 = 80  

Check: 180 = 3 × 40 + 60 

= 120 + 60 = 180 

Check: 180 = 40 + 60 +

80, 180 = 180  

LHS = RHS 

 

LHS = RHS 

 

f.  
y = 3x + 3 = x + 10, 2x = 7, x =

7

2
= 3.5 

Check: 

3 × 3.5 + 3 = 3.5 + 10, 

13.5 = 13.5  

LHS = RHS 
 

g.  S = n + n + 1 = 2n + 1 

69 = 2n + 1, 68 = 2n, n = 34, n + 1 = 35 

 Check: 69 = 34 + 35 

= 69 

LHS = RHS 
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Lesson Title: Solving Linear Equation Story Problems II Theme: Algebra 

Lesson Number: M-09-092 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the lesson 

pupils will be able to 
solve more difficult story 
problems by creating and 
solving linear equations in 2 
variables. 

Teaching Aids 
None 

Preparation 
Write the questions at the end of 
this lesson plan on the board. 

 

 

 

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. 

2. Allow 1 minute for pupils to answer the question. 

3. 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. 

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

(Answer: y = 5 =
x+6

2
, 10 = x + 6, 10 − 6 = x, x = 4) 

5. Say: Today we are going to solve more difficult story problems by creating and solving linear 

equations in 2 variables. 

Introduction to the New Material (10 minutes) 

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

2. 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. 

3. Ask: Who would like to explain the first step?   
  

 

4. Select a pupil with hand raised.  

(Example answer: Add the 3 numbers and make them equal to y.) 
Question b. 

5. Ask pupils to write down the answer for the first step in their 

exercise books. (Answer: Equation shown at right) y = 
x + (x + 3) + 4x 

6. Ask:  What is the next step?  

(Answer: Collect like terms and simplify.) y = 
x + x + 4x + 3 

7. Allow a few moments for pupils to do this.  
  

 

8. Have a pupil volunteer to complete the equation on the board. 
y = 

6x + 3 

9. Say: We know that y = 120. Show that in the equation.  

Solve for x. 120 = 
6x + 3 

10. Allow some more time for pupils to solve the equation in their 

exercise books. 117 = 
6x 

11. Have another pupil volunteer to show this on the board.  

(Answer: Solution shown at right) x = 
19.5 

12. Ask pupils to find the other 2 numbers. (Answers: 22.5 and 78) 
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13. Ask pupils to check their numbers are correct. 
120 = 

19.5 + 22.5 + 78 

 
120 = 

120 

 
LHS = 

RHS 

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

 

15. Ask: What equation are we being asked to find? 
  

 

16. Allow pupils to discuss and share ideas for a few moments  

(less than 1 minute). 
Question c. 

17. Have a pupil from the back of the classroom volunteer to 

answer.  

(Answer: Shown at right) y = 
3x + 7 

18. Ask: What is the next step? (Answer: Write the second 

equation and make the 2 equations equal.) 
 

19. Show how to do this on the board. 4x + 3 = 3x + 7 

20. Ask the pupils to copy it into their exercise books. 
  

 

21. Say: Work in pairs to solve for x and y.  

Raise your hand when you finish.   
 

22. Allow 3 minutes for pupils to do this in their exercise books. 

They should also check their solution. 
   

23. 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. 

24. 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    

 = 3 × 4 + 7   
 

y 
= 

19 
   

   
  

 

4x + 3 
= 

3x + 7 
   

4 × 4 + 3 = 3 × 4 + 7    

19 = 19    

LHS = RHS    

Guided Practice (10 minutes) 

1. Ask pupils to work in pairs to answer Questions d. and e. on the board. 
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2. Walk around, if possible, to check answers and correct 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. 

Independent Practice (10 minutes) 

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

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

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

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: shown at the 

end of this lesson plan. 

Closing (2 minutes) 

1. Say: Write down one thing you learnt today.  

2. 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 and solve more difficult linear equations in 2 variables. Accept 

all reasonable answers.) 

 

[QUESTIONS FOR USE DURING THE LESSON] 

a. Solve y =  
x+6

2
 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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a.  See Opening 

b.  See Introduction to the New Material  

c.  See Introduction to the New Material  

d.  S = n + n + 2 = 2n + 2, S = 52 = 2n + 2, 50 = 2n, 

n = 25. The second number is 27. 

Check: 52 = 2 × 25 + 2 

= 52 

LHS = RHS 

e.  A = 2(x + 8) = 3(x + 4), 2x + 16 = 3x + 12, x = 4  Check: 

 2(4 + 8) = 3(4 + 4), 

2 × 12 = 3 × 8, 24

= 24  

LHS = RHS 

f.  Age = 4x + 3 = 6x − 3, 2x = 6, x = 3, 

Age = 4 × 3 + 3 = 15 

Check: 

4 × 3 + 3 = 6 × 3 − 3 

15 = 15 

LHS = RHS 

g.  i.  P = (x + 5) + (x + 5) + (x + 5) 

= 3 × (x + 5) = 3(x + 5) 

ii. P = 3(6 + 5) = 3 × 11 = 33 cm 

iii. 45 = 3(x + 5), 15 = x + 5, x = 10 cm ) 

Check: 

c) 45 = 3(10 + 5) 

= 3 × 15 = 45). 

 

LHS = RHS 
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Lesson Title: Table of Values Theme: Algebra 

Lesson Number: M-09-093 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the lesson 

pupils will be able to create a 

table of values for a simple 

linear equation in 2 variables. 

Teaching Aids 
None 

Preparation 
1. Write on the board: 
Write these linear equations in the 

form y = 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) 

1. Say: Change the linear equations on the board to the form y = mx + c. 

2. Allow 1-2 minutes for pupils to answer the question. 

3. 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 equation y = 2 − x. 

3. Draw a table with values of x from −3 to + 3. 

4. 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 0 1 2 3 

y 5 4 3 2 1 0 −1 

 

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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x −3 −2 −1 0 1 2 3 

y −1 0 1 2 3 4 5 

 

11. Ask pupils to work in pairs to complete the table for the amended form of Equation c., 

 y = 2x + 1. 

12. Have a pupil volunteer to come to the board and complete the table with help from the class. 

13. 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 

 

14. Ask: Can anyone see a pattern in the y values in the tables? 

15. Allow the pupils to discuss the tables to find any patterns.  

16. 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.) 

17. 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) 

1. Ask pupils to continue to work in pairs. 

2. 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. 

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: 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  

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: shown at the 

end of this lesson plan) 

 Closing (2 minutes) 

1. Say: Work in your pairs and write down 2 different things you learnt today.  

2. 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 −1 0 1 2 3 

y −3 −2 −1 0 1 2 3 
 

b.  y = 3x + 2 b.  x −3 −2 −1 0 1 2 3 

y 11 9 7 5 3 1 −1 
 

c.  y = x c.  x −3 −2 −1 0 1 2 3 

y 0 1 2 3 4 5 6 
 

d.  y = 2x − 1 d.  x −3 −2 −1 0 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 8 111 
 

f.  𝑦 = 3𝑥 + 1 f.  𝑥 −3 −2 −1 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 −1 0 1 2 3 

𝑦 −9 −6 −3 0 3 6 9 
 

b.  y = 2x + 3  x −3 −2 −1 0 1 2 3 

y −3 −1 1 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 −1 0 1 2 3 

y −11 −8 −5 −2 1 4 7 
 

e.  y = 6 − 4x  x −3 −2 −1 0 1 2 3 

y 18 14 10 6 2 −2 −6 
 

f. -
4 

y = 5x − 4  x −3 −2 −1 0 1 2 3 

y −19 −14 −9 −4 1 6 11 
 

 

  



167 

 

Lesson Title: Table of Values Theme: Algebra 

Lesson Number: M-09-094 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the lesson 

pupils will be able to 
create a table of values for a 
more complicated linear 
equation in 2 variables. 

Teaching Aids 
None 

Preparation 
1. Write on the board: 
Write these linear equations in 
the form y = mx + c: 

a. y −
1

2
x − 2 = 0 

b. x − 2y = 2 
c. 2(x + 3y) = 5 

2. Write the questions from the Guided 
Practice section on the board. 

 

Opening (3 minutes) 

1. Say: Change the linear equations on the board to the form y = mx + c. 

2. Allow 1-2 minutes for pupils to answer the question.  
3. Have pupils volunteer to give their answers.  

4. Write the correct answers on the board. Ask pupils to check their work. (Answers:  a. y =
1
2

x +

2 ;  b. y =
x−2

2
 ;  c. y =  5−2x

2
 ) 

5. 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.  

2. Say: We will continue our work from the last lesson. Let us create a table of values for the linear 

equation y =
1
2

x + 2. 

3. Draw a table with values of x from −3 to + 3. 

4. Have pupils volunteer one at a time to give the y value for each x value. 

5. 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 y 
1

2
 1 1

1

2
 2 2

1

2
 3 3

1

2
 

6. Have a pupil volunteer to read the amended form of Equation b.,  y =
x−2

2
 . 

7. Ask pupils to copy and complete the table for  y =
x−2

2
  in their exercise books. 

8. Say: Use the pattern in the y values to help you check you are not making a mistake. 

9. 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. Correct any errors in the solution on the board. 

 x −3 −2 −1 0 1 2 3 

EITHER y −2.5 −2 −1.5 −1 −0.5 0 0.5 

OR y −2
1

2
 −2 −1

1

2
 −1 −

1

2
 0 

1

2
 

 

11. Ask pupils to work in pairs to complete the table for the amended form of Equation c., 

 y =  5−2x
2

. 

12. 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. 

13. Correct any errors in the solution on the board. 

 

 

 x −3 −2 −1 0 1 2 3 

EITHER y 5.5 4.5 3.5 2.5 1.5 0.5 −0.5 

OR y 5
1

2
 4

1

2
 3

1

2
 2

1

2
 1

1

2
 

1

2
 −

1

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. 

a. y =
2
5

x + 1 b. y =
1
3

x + 1 

c. y = 2 −
1
2

x d. 2x + 3y = 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 shown at the 

end of this lesson plan) 

Independent Practice (10 minutes) 

1. Ask pupils to continue to work in pairs. 

2. Ask pupils to create 3 linear equations and a related table of values of x from −3 to + 3.  

3. Ask them to give the linear equations and the tables to their partner.  

4. Their partner will then try to match the linear equation with the correct table of values.  

5. Guide pupils to create simple equations (e.g. y = x + 7, y =  
1
2

x). The challenge here is for them 

to come up with their own equations and related tables. 

6. 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). 

7. 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) 

1. Say: Work in your pairs and write down 2 different things you learnt today. 

2. 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] 

i.  y =
2

5
x + 1  

x −3 −2 −1 0 1 2 3 

y −
1

5
 

1

5
 

3

5
 1 1

2

5
 1

4

5
 2

1

5
 

 

ii.  y =
1

3
x + 1  

x −3 −2 −1 0 1 2 3 

y 0 
1

3
 

2

3
 1 1

1

3
 1

2

3
 2 

 

iii.  y = 2 −
1

2
x  

x −3 −2 −1 0 1 2 3 

y 3
1

2
 3 2

1

2
 2 1

1

2
 1 

1

2
 

 

iv.  2x + 3y = 1  

x −3 −2 −1 0 1 2 3 

y 2
1

3
 1

2

3
 1 

1

3
 −

1

3
 −1 −1

2

3
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Lesson Title: Review of the Cartesian Plane Theme: Algebra 

Lesson Number: M-09-095 Class/Level: JSS 3 Time: 35 minutes 

   

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 
quadrant of a Cartesian plane 
and write them in the form 
(x, y). 

Teaching Aids 
None 

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. Ask: Who can remind the class what an ordered pair is? Raise your hand. (Answer: A solution to 

a linear equation written as (x, y)) 

2. 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 

(x, y). 

Introduction to the New Material (10 minutes) 

1. Mark the points from 10 to 10 for both axes as shown. 

2. 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. 

3. Pupils will initially see a blank grid with only the axes showing. Complete the grid as you go 

through the information.  

4. Say: The grid system is called a ‘Cartesian 

plane’. A plane is any flat 2-dimensional surface.  

5. Point to the axes one at a time. 

6. Say: We draw the 2 axes on the Cartesian plane. 

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. 

7. 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.  

8. Say: The 2 axes divide the Cartesian plane into 4 

quadrants, numbered as shown with Roman 

numerals. 

9. Number the quadrants at this point.  

  

 

 

  

II I 

III IV 
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10. Mark the points A, B, C, and D on the plane as 

shown. Or any 4 points (one in each quadrant). 

11. Say: Who can tell the class the coordinates of 

point A?  Raise your hand. 

12. Select a pupil who has raised their hand to give 

the answer. (Answer: A (6, 4)) 

13. Repeat the question for the other 3 points.  

(Answers: B (−2, −8), C (−7, 3), D (10, −5)) 

Guided Practice (10 minutes) 

1. Mark any 8 points, 2 in each quadrant of the 

plane on the board. (Or use the example 

question for Guided Practice at the end of the 

lesson plan) 

2. Ask pupils to work in pairs to answer the 

question 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. 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) 

2. Ask the pupils to work independently to answer the questions. 

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.)   

 Closing (2 minutes) 

1. Say: Please write down one new thing you learned today.  

2. Allow pupils 1 minute answer the question. 

3. 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) 

  

B 

D 

A 
C 



172 

 

[EXAMPLE QUESTION FOR GUIDED PRACTICE] 

 

Write down the coordinates of the points marked on the Cartesian plane below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(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)) 

 

  

A 

C 

B 

D 

H 

F 

E 

G 

C 

A 

B 

E 

D 

F 

H 

G 
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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 
By the end of the lesson, 

pupils will be able to plot 
given points in any quadrant of 
the Cartesian plane. 

Teaching Aids 
None 

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. 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)  

1. Ask: Who would like to remind the class how to 

plot point (4, 7)on the plane on the board?   

2.  Guide a pupil who raised their hand to come to 

the board to plot the point. Ask the pupil to 

explain what they did. (Answer: shown right)  

3. Ask: In which quadrant is the point (4, 7)? Raise 

your hand. (Answer: Quadrant I) 

4. Say: Here is a little guide that will help us plot any 

point (x, y). We can use the procedure at any 

time.  

5. Say: Draw the plane in your exercise books.  

  

 

 

  

(4, 7) 

4 

7 
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6. As the pupils do this, write the following on the board. Ask the pupils to copy it in their exercise 

books.  

7. To plot the point (x, y): 

 Start at the origin (0, 0);  

 Move along the x-axis x units from the origin, stop;  

 Move y units parallel to the y-axis to the required 

point; 

 Mark the point and write it as the ordered pair, 

(x, y). 

8. Ask them to use this guide to plot the points (3, 5) 

and (−3, −5).  

9. Guide a pupil to plot both points on the plane on the 

board.  

(Answer: shown right)  

10. 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.) 

11. 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. 

2. 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? 

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. 

5. 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. 

(3, 5) 

(−3, −5) 
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ii. What is the name of the shape? 

3. Walk around, if possible, to check their answers and clear up any 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: shown at the 

end of this lesson plan) 

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] 

 

(Answers: A(−4, 8), B(−9, −5), C(6, −2)) 

 
[ANSWERS FOR QUESTIONS IN GUIDED PRACTICE] 

a.  b.  
i.  i.  

A 

B 

C 
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ii. Trapezium ii. (−9, −7) 
 

 

 

 

 

[ANSWERS FOR QUESTIONS IN INDEPENDENT PRACTICE] 

a.  b.  

i.  i.  

ii. Isosceles 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 
By the end of the lesson, 

pupils will be able to plot points 

from a given table of values on 

the Cartesian plane. 

Teaching Aids 
None 

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. 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. 

3. 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 equation y = 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 

exercise books. 

4. Draw the x- and y-axes on the plane. 

5. You may have to do this freehand if there is no grid 

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 + 2? Raise your 

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. 

g. y = x + 2 

x −3 −2 −1 0 1 2 3 

y −1 0 1 2 3 4 5 
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11. Ask: Can someone give the smallest and largest values of y in the table? Raise your hand. 

(Answer: –1 and 5)  

12. Say: We will mark the y- axis every 2 cm from –2 to +6. 

13. Mark the scale every 2 cm from –5 to +5 on the y-axis. Ask pupils to do the same on their y-axis. 

14. 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. 

15. Say: We draw a straight line through all the points once we have plotted them all.  

16. The table and completed graph is shown above.  

Ask the pupils to copy this into their exercise books. 

17. Ask a pupil to read Question b.  

18. Ask: What scale do we use on the x-axis? Raise your 

hand. 

19. Select a pupil to give the scale for the x-axis.  

(Answer: Every 2 cm from –4 to +4) 

20. Ask: What scale do we use on the y-axis? Raise your 

hand. 

21. Select a pupil to give the scale for the y-axis. (Answer: 

Every 2 cm from –6 to +8) 

22. Have another pupil volunteer to come to the board to 

draw the axes using the scales.  

23. Have pupils from around the classroom volunteer to 

plot 1 or 2 points each on the plane. 

24. The completed graph is shown on the right. 

25. Say: Please look at the graphs we have just drawn. I 

want to see how many points I really need to be able 

to draw a straight line. 

26. Say: Even if I rub out nearly all the points and just 

leave 2 behind, I will still be able to draw the straight 

line graph. 

27. 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. 

28. 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. 

2. Ask pupils to draw graphs from the tables in Questions c. and d. on the board. They should use 

suitable scales for the axes. 

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. 

5. 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. 

h. y = 2x + 1 

X −3 −2 −1 0 1 2 3 

Y −5 −3 −1 1 3 5 7 
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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 

y −1 0 1 2 3 4 5 
 

x −3 −2 −1 0 1 2 3 

y −5 −3 −1 1 3 5 7 
 

 
 
 
[QUESTIONS FOR GUIDED PRACTICE] 

Draw the graphs for the values of the linear equations given in the tables below: 

c. y = x d. y = x + 3 

x −3 −2 −1 0 1 2 3 

y −3 −2 −1 0 1 2 3 
 

x −3 −2 −1 0 1 2 3 

y 0 1 2 3 4 5 6 
 

Answer:  Answer: 

 
 
[QUESTIONS FOR INDEPENDENT PRACTICE] 

Draw the graphs for the values of the linear equations given in the tables below: 

e. y = 2 − x f. y = 2x + 4 

x −3 −2 −1 0 1 2 3 

y 5 4 3 2 1 0 −1 
 

x −3 −2 −1 0 1 2 3 

y −2 0 2 4 6 8 10 
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Answer: Answer:  
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Lesson Title: Graphing a Line I Theme: Algebra 

Lesson Number: M-09-098 Class/Level: JSS 3  Time: 35 minutes 

   

Learning Outcomes 
By the end of the lesson, 

pupils will be able to 
create a table of values for a 
given linear equation in 2 
variables and graph it on the 
Cartesian plane. 

Teaching Aids 
None 

Preparation 
1. 1. Write the questions 
for this lesson found at the 

end of this lesson plan on the 
board. 

2. 2. Write on the board: 
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) 

4. Draw a table of values of x from -3 to +3. 

5. Ask pupils to copy the table as it is being completed, in 

their exercise books. 

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 

right) 

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.  

(Answer: every 2 cm from –4 to +4) 

11. Ask: What scale do we use on the y-axis? Raise your hand 

12. Select a pupil to give the scale for the y-axis. (Answer: 

every 2 cm from –7 to +7) 

13. Have another pupil volunteer to come to the board to 

draw the axes using the scales.  

14. Ask: Why do we draw the axes with a scale higher than 

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. 

i. y = 2x 

x −3 −2 −1 0 1 2 3 

y −6 −4 −2 0 2 4 6 
 

j.  
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18. Ask pupils to copy the graph in their exercise books. 

Guided Practice (10 minutes) 

1. Ask pupils to work in pairs. 

2. 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. 

3. They should each draw their own individual graph then check their partner’s work. 

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

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

6. Have a pupil volunteer to complete the required table on the board. 

7. Have another pupil volunteer to draw the graph. 

8. 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) 

1. Ask pupils to work independently to answer Questions e. and f. written on the board. 

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

3. Have a pupil volunteer to complete the required table on the board. 

4. Have another pupil volunteer to draw the graph. 

5. 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) 

1. Ask: What can you say about the graphs of y = 2x and y = 2x + 3?  

2. Allow pupils to discuss and share their ideas.  

3. 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 + 3 goes through 3) 

4. 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. 

5. 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. Complete a table of values for the linear equation: y = 2x  

b. Draw the graphs of the line with equation: y = 2x 

 
[QUESTIONS FOR GUIDED PRACTICE] 

c. Complete a table of values for the linear equation: y = 2x + 3  

d. Draw the graph of the line with equation: y = 2x + 3 

Answers:  

 y = 2x + 3 
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c.  x −3 −2 −1 0 1 2 3 

y −3 −1 −1 3 5 7 9 
 

d.   

 
 
[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.   
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Lesson Title: Graphing a Line II Theme: Algebra 

Lesson Number: M-09-099 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the lesson, 

pupils will be able to 
graph more complicated linear 
equations. 

Teaching Aids 
None 

Preparation 
Write the questions for 
this lesson found at the 

end of this lesson plan on the 
board. 

 

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 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) 

3. Say: Today we are going to graph more complicated linear equations. 

Introduction to the New Material (10 minutes) 

1. 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. 

2. Ask a pupil to read Question a. 

3. Draw a table of values of x from -3 to +3. 

4. Ask volunteers to give the y-values for each 

x. 

Complete the table of values. (shown on the 

right) 

5. Say: We will now draw the graph for this 

table of values as shown in b. We have been 

using the same x values so we know the scale 

for the x-axis.  

6. Ask: What is the scale for the x-axis? Raise 

your hand. 

7. Select a pupil to give the scale for the x-axis.  

(Answer: every 2 cm from –4 to +4) 

8. Ask: What scale do we use on the y-axis? Raise your hand. 

9. Select a pupil to give the scale for the y-axis. (Answer: every 2 cm from –3 to +3) 

10. 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. 

11. Have a different pupil volunteer to come to the board to draw the axes using the scales.  

12. Have pupils from around the classroom volunteer to plot 1 or 2 points each on the plane. 

13. Correct any errors. The completed table and graph is shown on the right. 

Guided Practice (10 minutes) 

1. Ask pupils to work in pairs. 

2. Ask pupils to work together to create the table from the linear equation in Question c. on the 

board.  

3. Then they should each draw their own individual graph in Question d. then check their partner’s 

work. 

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

k. y =
1

2
x 

x −3 −2 −1 0 1 2 3 

y −1.5 −1 −0.5 0 0.5 1 1.5 
 

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

6. Have a pupil volunteer to draw the required table on the board. 

7. Have another pupil volunteer to draw the graph. 

8. 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) 

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

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

3. Have a pupil volunteer to draw the required table on the board. 

4. Have another pupil volunteer to draw the graph. 

5. 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. 

1. Ask: What do you notice about the direction of the line in the graph of y =
1

2
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) 

2. Ask: How is it different from the directions of lines y = −2x − 1 and y = −
1

2
(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) 

3. 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. 

4. Say: In the next lesson, we will practice graphing a line. 

 

[QUESTIONS FOR OPENING ACTIVITY]  

a. Complete a table of values for the linear equation: y =
1

2
x  

b. Draw the graphs of the line with the equation: y =
1

2
x 

 
[QUESTIONS FOR GUIDED PRACTICE] 

c. Complete a table of values for the linear equation: y = −2x − 1  

d. Draw the graph of the line with the equation: y = −2x − 1 

Answers:  

 y = −2x − 1 

c. x −3 −2 −1 0 1 2 3 

y 5 3 1 −1 −3 −5 −7 
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d.  

 
 
Questions for Independent Practice 

e. Complete a table of values for the linear equation: y = −
1

2
(x + 1)  

f. Draw the graph of the line with the equation: y = −
1

2
(x + 1) 

Answers: 

 
y = −

1

2
(x + 1) 

e.  x −3 −2 −1 0 1 2 3 

y 1 0.5 0 −0.5 −1 −1.5 −2 
 

f.   
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Lesson Title: Graphing a Line III Theme: Algebra 

Lesson Number: M-09-100 Class/Level: JSS 3 Time: 35 minutes 

   

Learning Outcomes 
By the end of the lesson, 

pupils will be able to practice 

graphing a line. 

Teaching Aids 
None 

Preparation 
Write the questions for this 
lesson found at the end of this 

lesson plan on the board. 

 

Opening (3 minutes) 

1. Say: In the last 2 lessons we noticed some important points about the co-efficient of x. 

2. Ask: Who can remind the class what they were? Raise your hand. 

3. 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) 

4. Say: Today we are going to practice graphing a line. 

Introduction to the New Material (10 minutes) 

1. 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. 

2. Ask a pupil to read Question a. 

3. Ask: Who can remind the class how many 

points we need to plot to draw a straight 

line? Raise your hand. 

4. Select a pupil who has raised their hand to 

answer. (Answer: 2 points required, but at 

least 3 are advisable to prevent mistakes.) 

5. Say: For the graphs in this lesson, will find 

the  y-values for x= -3, 0 and +3. 

6. Draw the table shown on the right on the 

board. Complete only the y-values for 0. 

7. Say: Please copy and complete the table on 

the board.  

8. Allow the pupils time to copy and complete 

the table of values for the 2 equations in 

Question a. 

9. Ask the pupils to draw the 2 graphs on the 

same axes (as shown on the right).  

10. Allow time for pupils to draw the graphs. 

11. 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. 

a.  

x −3 0 3 

y = 3x −9 0 9 

y = 3x − 2 −11 −2 7 
 

b.  
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2. Ask pupils to create the table from the linear equation in Question c. on the board.  

3. They should each draw their own individual graphs then check their partners’ work. 

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

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

6. Have 2 pupils volunteer to complete the tables and draw the required graphs on the board. 

7. 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) 

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

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

3. Have 2 pupils volunteer to complete the tables and draw the required graphs on the board. 

4. 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) 

1. Say: Write in your exercise books 2 things you have learned about graphs in this lesson. 

2. 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) 

3. Say: The topic for our next lesson will be an introduction to slopes of straight line graphs. 

 

[QUESTIONS FOR OPENING ACTIVITY]  

a. On the same axes, draw the graphs for the linear equations: y = 3x and y = 3x − 2 

b. What do you notice about the 2 graphs? 

 
[QUESTIONS FOR GUIDED PRACTICE] 

c. On the same axes, draw the graphs for the linear equations: y = x + 1 and y = −x − 1. 

d. 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.   

The 2 lines are at right angles 

(perpendicular) to each 

other. 

 
 
[QUESTIONS FOR INDEPENDENT PRACTICE] 
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e. On the same axes, draw the graphs for the linear equations: y = −2x and y = 4 − 2x 

f. What do you notice about the 2 graphs? 

Answers: 

e.  x −3 0 3 

y = −2x 6 0 −6 

y = 4 − 2x 10 4 −2 
 

f.   

The 2 lines are parallel to 
each other. 
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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 
rise

run
. 

2. Identify the direction of 
positive and negative slope. 

Teaching Aids 
None 

Preparation 
1. Draw the graphs for y = x, y =
2x and y = 3x in 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. 

2. Ask: What else did we learn about the direction of the lines? 

3. 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). 

4. 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. Say: We have drawn on the same axes, the graphs for 𝑦 = 𝑥, 𝑦 = 2𝑥 and 𝑦 = 3𝑥 (shown on the 

right).  

2. Ask: Look at the line for the 𝑥-axis. How would you compare the line 

for 𝑦 = 𝑥 with the 𝑥-axis? 

3. 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 

is compared to the 𝑥-axis.) 

4. Ask the following questions and have pupils volunteer to answer:  

a. Is the line for the equation 𝑦 = 2𝑥 more steep or less steep than 

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) 

5. 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 

each other. This steepness is called the ‘gradient’ or ‘slope’ of the 

line. 

6. Ask: What do you notice about the co-efficient of 𝑥 in the 3 

equations? 
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7. 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.) 

8. Say: The co-efficient of 𝑥 tells us how steep a graph is. It is the same as the 

slope of the graph. We can calculate its value from the graph.  

9. Point to the diagram on the right on the board. We will consider parts of 

lines in Quadrant I only. 

10. 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: 
rise

run
 . 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. 

11. Ask: What is the rise of this triangle? (Answer: 4) 

12. Let pupils raise their hands to answer. 

13. Ask: What is the run of this triangle? (Answer: 2) 

14. Allow pupils to raise their hands to answer. 

15. Say: Calculate the fraction of  
rise

run
 in your exercise books. Raise your hand when you finish. 

16. Give pupils 1-2 minutes to do the calculation. Select a pupil to give the answer. (Answer:  
rise

run
=

4

2
= 2) 

17. 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.  

18.  Ask: Who can come to the board and draw a line with a negative slope?  

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

20. Say: We do not need a graph, just the direction of a line with a negative 

slope. 

21. Guide the pupil to draw a line with a negative slope. (Answer: Shown on the 

right.) Correct any errors made by the pupil. 

22. 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) 

1. Ask pupils to work in pairs. Point to the graph on the right from this section. 

2. 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. 

3. Allow pupils to discuss and share their ideas. They 

should each write their answers in their exercise 

books. 

4. Walk around, if possible, to check their answers 

and clear up any misconceptions. 

5. Have pupils volunteer to give their answers to the 

questions. 

6. Correct any errors and ask pupils t check their 

work. 

(Answers:  positive slopes: A, C and F; negative slopes: B, D and E)   
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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. 𝑦 = 2𝑥 + 1 

iii. 𝑦 = 6 − 2𝑥 iv. 𝑦 = 4 − 3𝑥 

v. 𝑦 = 2𝑥 vi. 𝑦 = 5 − 𝑥 

vii. 𝑦 = −(3𝑥 + 2) viii. 𝑦 = −2𝑥 

ix. 𝑦 = 2𝑥 + 8 x. 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 

gradient using  
rise

run
; the rise is the same as the height of the triangle, the run is the same as the 

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: 
rise

run
. 

  



193 

 

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 

lesson, pupils will be able 
to find the slope of a line by 
counting and dividing its rise 
and run. 

Teaching Aids 
None 

Preparation 
Write the questions for this 

lesson, from the end of this 

lesson plan, on the board. 

 

 

Opening (3 minutes) 

1. Say: Raise your hand if you can tell the class the fraction we use to calculate the slope of a graph. 

2. Select a pupil who raised their hand to give the answer. (Answer:  
rise

run
) 

3. Ask: Who can remind the class of what part of the linear equation we can find this fraction? 

(Answer: The co-efficient of 𝑥) 

4. 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.  

1. 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. 

2. Show how to work out the fraction 
rise

run
 for the slope for line a). 

3. Write the answer on the board next to line a) as shown. 

4. Ask the pupils to copy the line and calculation in their exercise 

books. 

5. 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. 

6. Have a pupil volunteer to do the calculation on the board. 

(Answer: Shown on the right) 

7. Say: We want to find the slope for the line in c). Remember which directions are positive.  

8. Ask: What is the rise for the line in c)? (Answer: -3) 
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9. Ask: What is its run? (Answer: 1) 

10. Ask: What do we get for the fraction 
rise

run
?  

11. Let any pupil volunteer to answer, and guide that pupil to show the calculation for line c) on the 

board. (Answer: Shown above) 

12. Ask pupils to copy the line and calculation in their exercise books. 

13. Ask pupils to do the fraction 
rise

run
 for line d). 

14. 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. 

15. Correct any errors made by the pupil on the board. Ask pupils to check their work. 

Guided Practice (10 minutes) 

1. Ask pupils to continue to work in pairs. They should each do their own diagrams but they can 

discuss and share their ideas. 

2. Say: We have been drawing triangles and calculating the fraction 
rise

run
 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. 

3. The triangles for c) are shown on the diagram for the teacher to guide pupils.  

They should not be drawn on the board. 

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

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

6. Correct any errors made by the pupils on the board. Ask all pupils to check their work. 

7. 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) 

1. Ask the pupils to work independently to answer Questions 1 and 2 for this section. 

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.  

4. Correct any errors on the board and ask pupils to check their work. 

(Answers: See the end of this lesson plan.)   

Closing (2 minutes) 

1. Say: Please write down 2 new things you have learned during this lesson. 

2. Allow pupils time to write down their answers.  

3. 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: 

 

(Answers: a)  
rise

run
=

1

2
 ; b)  

rise

run
=

2

4
=

1

2
 ;  c) 

rise

run
=

3

6
=

1

2
 or 

rise

run
=

−3

−6
=

1

2
 ;  d) 

rise

run
=

4

8
=

1

2
 ). 

 

[QUESTIONS FOR INDEPENDENT PRACTICE] 

1. Determine the slope (gradient) of each of the lines shown below: 

 

(Answers: a)  
rise

run
=

4

1
= 4 ; b) 

rise

run
= −

1

4
) 

 

2. Draw lines with these gradients: a)  
3

2
 ;   b) −

3

5
 

 

(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 
By the end of the 

lesson, pupils will be able 
to find the slope of a line using 
2 points (𝑥1, 𝑦1) and (𝑥2, 𝑦2) on 
the line, and the formula 

𝑚 =
𝑦2−𝑦1

𝑥2−𝑥1
. 

 

Teaching Aids 
None 

Preparation 
1. Write the questions for this 
lesson on the board (see end of 

lesson). 
2. Draw the graph with the axes from 
Introduction to the New Material on the 
board. Do not plot the points if the 
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) 

5. Have a pupil volunteer to answer. 

6. Say: Today we are going to find the slope of a line using 2 points (𝑥1, 𝑦1) and (𝑥2, 𝑦2) on the 

line, and the formula: 𝑚 =
𝑦2−𝑦1

𝑥2−𝑥1
 

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. 

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 so it is a 

good length as shown. 

4. Say: Earlier, we found the gradient of a straight line using the 

ratio 
rise

run
. Let us see how these 2 points fit into the formula. 

5. Draw the triangle shown on the line. 

       

  

 

 

  



197 

 

6. Say: Look at the triangle. Who can tell the class the rise?  

(Answer: 6) 

7. Say: We get the same answer for the rise if we subtract the 2 𝑦 

co-ordinates.  

8. 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. 

9. Ask: What is its run? (Answer: 3)  

10. Say: We get the same answer for the run if we subtract the 2 𝑥 

co-ordinates.  

11. Show on the graph how the distance for the run = (4 − 1).  

12. Say: Let us put these values in our formula: 

13. Write on the board: 

slope = 
rise

run
   

 = 
11 − 5

4 − 1
 = 

difference in 𝑦 co − ordinates

difference in 𝑥 co − ordinates
 

 = 
6

3
   

 = 2   

14. Say: We can write a general formula for the slope. 

 If we have 2 points on a  line with co-ordinates (𝑥1, 𝑦1) and 

(𝑥2, 𝑦2), then the slope, 𝑚, of the line is given by: 

𝑚 = 
rise

run
 

 = 
difference in 𝑦 co − ordinates

difference in 𝑥 co − ordinates
 

𝑚 = 
𝑦2 − 𝑦1

𝑥2 − 𝑥1
 

 

15. Say: The formula 𝑚 =
𝑦2−𝑦1

𝑥2−𝑥1
 gives the value of the co-efficient of 𝑥 in the equation 𝑦 = 𝑚𝑥 + 𝑐.  

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: 

 Plot the 2 points on a Cartesian plane 

 Join the points with a straight line 

 Write the co-ordinates of the points on the line  

 Draw a triangle on the line  

 Let (𝑥1, 𝑦1) be equal to one point  and (𝑥2, 𝑦2) be equal to the second point 

 Use the formula 𝑚 =
𝑦2−𝑦1

𝑥2−𝑥1
 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. 

5. 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)   

Independent Practice (10 minutes) 

1. Ask the pupils to work independently to answer Question 2 written on the board. 

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

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

4. 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) 

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). 

3. Allow time for the pupils to do the calculation. 

4. Have a pupil volunteer to show the calculation on the board. (Answer: 𝑚 =
𝑦2−𝑦1

𝑥2−𝑥1
=

4−7

−2−5
=

−3

−7
=

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 (𝑥2, 𝑦2) = (3, 8) 

𝑚 = 
𝑦2 − 𝑦1

𝑥2 − 𝑥1
 

 

 = 
8 − 2

3 − 1
 

 = 
6

2
 

𝑚 = 3 

 

[QUESTIONS FOR INDEPENDENT PRACTICE] 

2. Find the gradient of the line joining the points (6, 0) and (0, 3). 

Answer: Let (𝑥1, 𝑦1) = (6, 0) and (𝑥2, 𝑦2) = (0, 3) 

𝑚 = 
𝑦2 − 𝑦1

𝑥2 − 𝑥1
 

 = 
3 − 0

0 − 6
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 = 
3

−6
 

 

𝑚 = −
1

2
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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 
By the end of the 

lesson, pupils will be 
able to identify the slope (𝑚) 
and 𝑦-intercept (𝑐) of a linear 
equation in slope-intercept 
form: 𝑦 = 𝑚𝑥 + 𝑐 

Teaching Aids 
None 

Preparation 
1. Write the questions for this 

lesson, found at the end of this 

lesson plan, on the board. 

2. Write on the board: 

Vocabulary List: intercept 

 

Opening (3 minutes) 

1. Ask: Who can remind the class of what we did in the last lesson? 

2. 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.) 

3. Ask: What is the gradient of the line joining the points with co-ordinates (−1, −3) and 

(4, −18)? 

4. Allow time for pupils to calculate the gradient.  

5. Have a pupil volunteer to answer. (Answer: 𝑚 =
𝑦2−𝑦1

𝑥2−𝑥1
=

−18−(−3)

4−(−1)
=

−15

5
=

−3

1
= −3) 

6. Say: Today we are going to identify the slope (𝑚) and 𝑦-intercept (𝑐) of a linear equation in 

slope-intercept form: 𝑦 = 𝑚𝑥 + 𝑐 

Introduction to the New Material (10 minutes) 

1. Say: We know that the formula 𝑚 =
𝑦2−𝑦1

𝑥2−𝑥1
 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 𝑐 in the equation. We will use Question 1. to show this. 

2. Ask a pupil to read Question 1. 

3. Say: We want to answer the questions for the points with  

coordinates (−3, 2) and (1, 10). 

4. Say: Answer parts a, b and c in your exercise books. You can check with the pupil beside you 

when you finish. 

5. Allow time for pupils to answer the questions in parts a, b and c. 

6. Select a pupil to draw the graph for part a on the board. (Answer: a) shown on the right).  

7. Say: We can find the gradient either by calculating the ratio  
rise

run
 on 

the graph or by using the formula 𝑚 =
𝑦2−𝑦1

𝑥2−𝑥1
. 

8. Ask: We will use both methods on the board. We need 2 volunteers. 

Who wants to try to find the gradient?  

9. Select 2 volunteer pupils to show their calculations on the board. 

Both pupils should show complete solutions including drawing the 

triangle for the ratio.  

(Answer using the formula: b)  𝑚 =
𝑦2−𝑦1

𝑥2−𝑥1
=

10−2

1−(−3)
=

8

4
= 2) 

10. Ask: Who can tell the class the value of 𝑦 where the line crosses the 

𝑦-axis? (Answer: 𝑦 = 8) 
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11. 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.  

12. Ask: What is the value of 𝑐 for this straight line? (Answer: c) 𝑐 = 8) 

13. 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? 

14. Allow a few moments for the pupils to discuss and share their ideas.  

15. Have a pupil volunteer to answer. (Answer: d) 𝑦 =  2𝑥 + 8 = 2(𝑥 + 4)) 

16. 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. 

17. Allow a few moments for pupils to do this and confirm that the equation is correct. 

(Answer: Check: (−3, 2), 2 = 2 × (−3) + 8, = −6 + 8 = 2, LHS = RHS;  

(1, 10), 10 = 2 × 1 + 8, = 2 + 8 = 10, LHS = RHS) 

18. 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. 

19. Ask: What is the gradient (𝑚) and intercept (𝑐) of the straight line 𝑦 = −5𝑥 − 2? 

20. Allow a few moments for the pupils work in pairs to discuss and share their ideas.  

21. Have a pair volunteer to share their answer. (Answer: gradient 𝑚 = −5, intercept 𝑐 = −2) 

Guided Practice (10 minutes) 

1. Ask pupils to continue to work in pairs to do Question 2.  

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. 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) 

1. Ask the pupils to work independently to answer Questions 3.  

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. 

4. 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) 

1. Write your name on a piece of paper. 

2. 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. 

3. 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.  
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a. Plot the points and draw the line joining them. 

b. What is the gradient of the line? 

c. What is the intercept of the line? 

d. Write down the equation of the line. 

 

[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. What is the intercept (c) of the line? 

d. Write down the equation of the line. 

Answers:  

a. b. 𝑚 =
𝑦2−𝑦1

𝑥2−𝑥1
=

3−(−2)

4−(−6)
=

5

10
=

1

2
 

c. 𝑐 = 1 

d. 𝑦 =
1

2
𝑥 + 1 
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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 
By the end of the 

lesson, pupils will be able 
to graph a linear equation in 
slope-intercept form using a 
table of values, and verify its 
slope and y-intercept. 

Teaching Aids 
None 

Preparation 
1. Write the questions for this 
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. 

2. Allow a few moments for the pupils to respond. 

3. Select a pupil who raised their hand to answer. (Answer: gradient =  −1, intercept = 5) 

4. 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. 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. 

2. Ask a pupil to read Question 1 a. 

3. Point to the table for 𝑥-values from −2 to + 2. 

4. Say: Copy and complete the table of values in your 

exercise books. 

5. 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) 

6. Say: We need a volunteer to come to the board to 

draw the axes for the graph. 

7. Let the pupil draw the axes. They should mark the 

axes using suitable scales for each axis.  

8. Ask pupils to copy and complete plotting the graph 

in their exercise books. 

9. Have pupils volunteer to plot 1 or 2 points on the 

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.  

1.  𝑦 = 2(1 − 𝑥) 

a.  𝑥 −2 −1 0 1 2 

𝑦 6 4 2 0 −2 
 

b.  

 

c.  Using the points (0, 2)and (1, 0): 

𝑚 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

0 − 2

1 − 0
=

−2

1
= −2 

d.  From the graph the line crosses the 
𝑦-axis at 𝑦 =  2.  
So the intercept 𝑐 = 2 
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12. Say: Choose 2 points which make the calculations easy to carry out. If possible, find points where 

𝑥 or 𝑦 is equal to zero. 

13. 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).  

14. Say: We have verified that the gradient  𝑚 = −2. 

15. Have a pupil volunteer to give the value of 𝑦 where the line crosses the 𝑦 –axis. (Answer: at 𝑦 =

 2) 

16. Say: We have confirmed that the intercept 𝑐 = 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) 

1. Ask pupils to work in pairs. 

2. 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. 

3. Say: Choose different points for part c. Check with each other that you both have the same 

gradient. 

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

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

6. Have some pupils volunteer to complete the answers on the board. 

7. 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) 

1. Ask the pupils to work independently to answer Question 3. from the board. 

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

3. Have some pupils volunteer to complete the answers on the board.  

4. 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. 

2. Allow pupils time to think and write down their explanations. 

3. 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. 



205 

 

 
[QUESTIONS FOR GUIDED PRACTICE] 

2. 𝑦 = 1 −
1

2
𝑥 

a. Complete a table of values for the linear equation. 

b. Draw the graph of the line. 

c. Verify its slope m = − 
1

2
 using any 2 points on the graph. 

d. Confirm that the intercept c = 1. 

 

Answers: 

2.  
𝑦 = 1 −

1

2
𝑥 

  

a.  𝑥 −2 −1 0 1 2 

𝑦 2 1.5 1 0.5 0 
 

c.  Using the points (0, 1)and (2, 0): 

𝑚 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

0 − 1

2 − 0
=

−1

   2
= −

1

2
 

b.  

 

d.  From the graph the line crosses the 𝑦-
axis at 𝑦 =  1. So the intercept  
𝑐 = 1 

 

[QUESTIONS FOR INDEPENDENT PRACTICE] 

3. 𝑦 =
3

5
𝑥 + 2  

a. Complete a table of values for the linear equation. 

b. Draw the graph of the line. 

c. Verify its slope m =
3

5
  using any 2 points on the graph. 

d. Confirm that the intercept 𝑐 = 2. 

 

Answers:  

3.  
𝑦 =

3

5
𝑥 + 2 

   

a.  𝑥 −2 −1 0 1 2 

𝑦 0.8 1.4 2 2.6 3.2 
 

 c
.  
c. Using the points (0, 2)and (2, 3.2): 

𝑚 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

3.2 − 2

2 − 0
=

1.2

2
=

12

20
=

3

5
 

b.  

 

  d. From the graph the line 
crosses the 𝑦-axis at 𝑦 =  2. 
So the intercept 𝑐 = 2 
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Appendix I: Squares of Numbers 10-100 

  

Sq
u

ar
es

 o
f 

N
u

m
b

er
s 

 
 

 
 

 
 

 
 

 
 

 
   

   
   

   
  

 
 x

 
 x

2
 



207 

 

Appendix II: Sines of Angles 
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Appendix III: Cosines of Angles 
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Appendix IV: Tangents of Angles  
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Appendix V: Square Roots of Numbers, 1-10 
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Appendix VI: Square Roots of Numbers, 10-100 

  

Sq
u

ar
e 

R
o

o
ts

 o
f 

N
u

m
b

er
s 

1
0

-1
00

 
 

 
 

 
 

 
 

 
 

 
   

   
   

   
 x

 
 √

x 



212 

 

Appendix VII: Reciprocals of Numbers 
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