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Foreword

These Lesson Plans and the accompanying Pupils’ Handbooks are essential
educational resources for the promotion of quality education in senior
secondary schools in Sierra Leone. As Minister of Basic and Senior Secondary
Education, | am pleased with the professional competencies demonstrated by
the writers of these educational materials in English Language and
Mathematics.

The Lesson Plans give teachers the support they need to cover each element
of the national curriculum, as well as prepare pupils for the West African
Examinations Council’'s (WAEC) examinations. The practice activities in the
Pupils’ Handbooks are designed to support self-study by pupils, and to give
them additional opportunities to learn independently. In total, we have produced
516 lesson plans and 516 practice activities — one for each lesson, in each term,
in each year, for each class. The production of these materials in a matter of
months is a remarkable achievement.

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

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

This is just the start of educational transformation in Sierra Leone as
pronounced by His Excellency, the President of the Republic of Sierra Leone,
Brigadier Rtd Julius Maada Bio. | am committed to continue to strive for the
changes that will make our country stronger and better.

| do thank our partners for their continued support. Finally, | also thank the
teachers of our country for their hard work in securing our future.

\Tr\/\to o

Mr. Alpha Osman Timbo

i\

Minister of Basic and Senior Secondary Education



The policy of the Ministry of Basic and Senior Secondary Education, Sierra Leone,
on textbooks stipulates that every printed book should have a lifespan of three
years.

To achieve thus, DO NOT WRITE IN THE BOOKS.
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Introduction
to the Lesson Plans

These lesson plans are based on the National Curriculum and the West Africa Examination
Council syllabus guidelines, and meet the requirements established
by the Ministry of Basic and Senior Secondary Education.

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

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

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

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

If there is time, quickly review what you taught last time
before starting each lesson.

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

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

Use the board and other visual aids as you teach.

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

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



KEY TAKEAWAYS FROM SIERRA LEONE’S PERFORMANCE IN WEST
AFRICAN SENIOR SCHOOL CERTIFICATE EXAMINATION — GENERAL
MATHEMATICS!

This section, seeks to outline key takeaways from assessing Sierra Leonean pupils’
responses on the West African Senior School Certificate Examination. The common
errors pupils make are highlighted below with the intention of giving teachers an
insight into areas to focus on, to improve pupil performance on the examination.
Suggestions are provided for addressing these issues.

Common errors

1. Errors in applying principles of BODMAS

2. Mistakes in simplifying fractions

3. Errors in application of Maths learned in class to real-life situations, and vis-a-
versa.

Errors in solving geometric constructions.

Mistakes in solving problems on circle theorems.

Proofs are often left out from solutions, derivations are often missing from
guadratic equations.

o g s

Suggested solutions

1. Practice answering questions to the detail requested

2. Practice re-reading questions to make sure all the components are answered.

3. If possible, procure as many geometry sets to practice geometry construction.

4. Check that depth and level of the lesson taught is appropriate for the grade
level.

1 This information is derived from an evaluation of WAEC Examiners’ Reports, as well as
input from their examiners and Sierra Leonean teachers.
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FACILITATION STRATEGIES

This section includes a list of suggested strategies for facilitating specific classroom
and evaluation activities. These strategies were developed with input from national
experts and international consultants during the materials development process for
the Lesson Plans and Pupils’ Handbooks for Senior Secondary Schools in Sierra
Leone.

Strategies for introducing a new concept

Unpack prior knowledge: Find out what pupils know about the topic before
introducing new concepts, through questions and discussion. This will activate
the relevant information in pupils’ minds and give the teacher a good starting
point for teaching, based on pupils’ knowledge of the topic.

Relate to real-life experiences: Ask questions or discuss real-life situations
where the topic of the lesson can be applied. This will make the lesson
relevant for pupils.

K-W-L: Briefly tell pupils about the topic of the lesson, and ask them to
discuss ‘What | know’ and ‘What | want to know’ about the topic. At the end of
the lesson have pupils share ‘What | learned’ about the topic. This strategy
activates prior knowledge, gives the teacher a sense of what pupils already
know and gets pupils to think about how the lesson is relevant to what they
want to learn.

Use teaching aids from the environment: Use everyday objects available in
the classroom or home as examples or tools to explain a concept. Being able
to relate concepts to tangible examples will aid pupils’ understanding and
retention.

Brainstorming: Freestyle brainstorming, where the teacher writes the topic
on the board and pupils call out words or phrases related that topic, can be
used to activate prior knowledge and engage pupils in the content which is
going to be taught in the lesson.

Strategies for reviewing a concept in 3-5 minutes

Mind-mapping: Write the name of the topic on the board. Ask pupils to
identify words or phrases related to the topic. Draw lines from the topic to
other related words. This will create a ‘mind-map’, showing pupils how the
topic of the lesson can be mapped out to relate to other themes. Example
below:



Shopping

Opposite of
subtraction

Addition

Ask questions: Ask short questions to review key concepts. Questions that
ask pupils to summarise the main idea or recall what was taught is an
effective way to review a concept quickly. Remember to pick volunteers from
all parts of the classroom to answer the questions.

Brainstorming: Freestyle brainstorming, where the teacher writes the topic
on the board and pupils call out words or phrases related that topic, is an
effective way to review concepts as a whole group.

Matching: Write the main concepts in one column and a word or a phrase
related to each concept in the second column, in a jumbled order. Ask pupils
to match the concept in the first column with the words or phrases that relate
to in the second column.

Strategies for assessing learning without writing

Raise your hand: Ask a question with multiple-choice answers. Give pupils
time to think about the answer and then go through the multiple-choice
options one by one, asking pupils to raise their hand if they agree with the
option being presented. Then give the correct answer and explain why the
other answers are incorrect.

Ask questions: Ask short questions about the core concepts. Questions
which require pupils to recall concepts and key information from the lesson
are an effective way to assess understanding. Remember to pick volunteers
from all parts of the classroom to answer the questions.

Think-pair-share: Give pupils a question or topic and ask them to turn to
seatmates to discuss it. Then, have pupils volunteer to share their ideas with
the rest of the class.

Oral evaluation: Invite volunteers to share their answers with the class to
assess their work.



Strategies for assessing learning with writing

Exit ticket: At the end of the lesson, assign a short 2-3 minute task to assess
how much pupils have understood from the lesson. Pupils must hand in their
answers on a sheet of paper before the end of the lesson.

Answer on the board: Ask pupils to volunteer to come up to the board and
answer a question. In order to keep all pupils engaged, the rest of the class
can also answer the question in their exercise books. Check the answers
together. If needed, correct the answer on the board and ask pupils to correct
their own work.

Continuous assessment of written work: Collect a set number of exercise
books per day/per week to review pupils’ written work in order to get a sense
of their level of understanding. This is a useful way to review all the exercise
books in a class which may have a large number of pupils.

Write and share: Have pupils answer a question in their exercise books and
then invite volunteers to read their answers aloud. Answer the question on the
board at the end for the benefit of all pupils.

Paired check: After pupils have completed a given activity, ask them to
exchange their exercise books with someone sitting near them. Provide the
answers, and ask pupils to check their partner’s work.

Move around: If there is enough space, move around the classroom and
check pupils’ work as they are working on a given task or after they have
completed a given task and are working on a different activity.

Strategies for engaging different kinds of learners

For pupils who progress faster than others:

- Plan extension activities in the lesson.

- Plan a small writing project which they can work on independently.

- Plan more challenging tasks than the ones assigned to the rest of the
class.

- Pair them with pupils who need more support.

For pupils who need more time or support:

- Pair them with pupils who are progressing faster, and have the latter
support the former.

- Set aside time to revise previously taught concepts while other pupils are
working independently.

- Organise extra lessons or private meetings to learn more about their
progress and provide support.

- Plan revision activities to be completed in the class or for homework.

- Pay special attention to them in class, to observe their participation and
engagement.

| Lesson Title: Sequences | Theme: Numbers and Numeration




Lesson Number: M2-L049 Class: SSS 2 | Time: 40 minutes

generates a sequence of terms, and
extend the sequence.

@ Learning Outcome Preparation
By the end of the lesson, pupils Write the sequence of numbers in
will be able to determine the rule that =— Opening on the board.

Opening (4 minutes)

1.
2.
3.

Write on the board: 2, 5, 8, 11, 14, ...

Discuss: Look at the numbers on the board. Do you notice any pattern?

Allow pupils to share ideas until they determine the pattern. (Answer: 3 is added
to each term to get the next term.)

Discuss: Can you tell me the next term in the pattern? How do you know?

Allow volunteers to respond until they determine the correct answer. (Answer: 17;
3 is added to the last term, 14 + 3 = 17.)

Explain that today’s lesson is on sequences. Pupils will be determine the rule that
gives a sequence, and using the rule to extend the sequence.

Teaching and Learning (20 minutes)

1.

2.

3.

4.

Write the following number sequences on the board:
a. 2,4,8,16, 32, ...
b. 1,4,9, 16,25, ...
c. 1,3,57,9, ..
Discuss each sequence. Ask pupils to describe the rule for each sequence that
gives the next term. Allow them to brainstorm before guiding them to the correct
answer.
Rules:
a. Each term is multiplied by 2 to get the next term; each term is twice as
much as the previous term.
b. The terms are the squares of consecutive whole numbers; the squares of
1,2,3, ...
c. The terms are odd numbers.
Explain sequence: A list of numbers that follows a rule is called a sequence.
Each example on the board is a sequence of numbers.
Explain general term:
e The general term can be found for a sequence.
e The variable n is used to give the general term of a sequence. n
represents a number’s place in the sequence.
e For example, look at sequence a. 2 has place n =1, 4 has placen = 2, 8
has place n = 3, and so on.
e For each sequence on the board, we can brainstorm to find a general
term. That is, we can find an expression using n that applies to every term.




Write the general term for sequence a. on the board: 2, 4, 8, 16, 32, ..., 2", ...
Explain: Each term in the sequence is 2 raised to the power of its place.
Demonstrate with a few terms on the board: 2 = 21, 4 = 22,8 = 23

Explain: The general term can also be used to find a term that comes later in the

sequence.

9. Calculate the 6™ term of the sequence: 26 =2 x2x2X2 X2 X 2 = 64

10.Discuss: Does this seem correct? How can you tell if it's correct?

11. Allow pupils to respond. Remind pupils that the 6™ term is the next in the
sequence. They have already identified that each term is multiplied by 2 to get
the next term, so they can find the next term by multiplying 32 (32 x 2 = 64).

12.Explain: This formula can be used to find any term later on in the sequence, even
the hundredth or thousandth term.

13.Ask pupils to look at sequence b. on the board.

14.Discuss: What could the general term be in this sequence?

15. Allow pupils to respond, and guide them to the correct answer. (Answer: n?)

16.Explain: Each term is the square of n, or its place in the sequence.

17.Demonstrate with a few terms on the board: 12 = 1,22 =4,32=9

18.Ask pupils to work with seatmates to find the 10" term in the sequence. Ask a
volunteer to share their answer and explain. (Answer: 10" term = 10% = 100)

19.Ask pupils to work with seatmates to write a formula for the general term of
sequence C.

20. Allow volunteers to share their ideas, and guide them to the correct answer.
(Answer: 2n — 1)

21.Ask pupils to work with seatmates to find the 30™ term of the sequence using the
general term.

22.Invite a volunteer to write their solution on the board. (Answer: 2(30) — 1 = 60 —
1 = 59)

23.Write the following 2 problems on the board: Find the next 3 terms of each
sequence. Then, write down the general term:

a. 2,4,6,8,10, ...
b. 5,6,7,8,9, ...

24.Ask pupils to work with seatmates to solve the problems.

25.Ask volunteers to share their answers with the class. (Answers: a. 12, 14, 16, 2n;

b. 10, 11,12, n + 4)

© N O

Practice (15 minutes)

1. Write the following on the board:
a. For the sequence 3, 6, 9, 12, ..., find:
I. The next 3 terms
ii. The general term
b. Find the 6 term in a sequence whose general term is 2n + 3.
c. Find the 8" term in a sequence whose nth term is 5n — 1.



2. Ask pupils to work independently to solve the problems. Allow them to discuss
with seatmates if needed.

3. Invite 3 volunteers to write their answers on the board and explain. (Answers: a. .
15,18, 21,ii.3n;b. 2(6) +3=12+3=15;c.5(8) —1=40—-1 = 39)

Closing (1 minute)

1. For homework, have pupils do the practice activity PHM2-L049 in the Pupil
Handbook.



Lesson Title: Arithmetic progressions Theme: Numbers and Numeration

Lesson Number: M2-L050 Class: SSS 2 | Time: 40 minutes
@ Learning Outcome Preparation

By the end of the lesson, pupils Write the sequence in Opening on
will be able to define an arithmetic = the board.

progression in terms of its common
difference, d, and first term, a.

Opening (4 minutes)

1.
2.
3.

Write on the board: 8, 14, 20, 26, ...

Discuss: What is the rule for the sequence of numbers on the board?

Allow pupils to share ideas until they determine the pattern. (Answer: 6 is added
to each term to get the next term.)

Ask pupils to write the next 3 terms of the sequence in their exercise books.
Invite a volunteer to write the next 3 terms on the board and explain. (Answer: 32,
38, 44; 6 is added each time.)

Explain that today’s lesson is on arithmetic progressions. This is a certain type of
sequence.

Teaching and Learning (15 minutes)

1.

Explain:
¢ In the sequence on the board, the first term is 8 and the common
difference is 6. The common difference is a difference that is the same
between each term and the next term.
e A sequence in which the terms either increase or decrease by a common
difference is an arithmetic progression. It can be abbreviated as AP.
Write the following examples on the board:
e 5,10,15,20,...
e 100,90,80,70,...
e 10,7,4,1,-2, ...
Discuss each sequence. Ask volunteers to give the first term, and the common
difference between the terms.
Answers:
a. The first term is 5, and the common difference is +5.
b. The first term is 100, and the common difference is —10.
c. The first term is 10, and the common difference is —3.
Explain: In each AP, the letter a is commonly used to describe the first term, and
the letter d is used for common difference.
Write the following on the board: a,a + d,a + 2d,a + 34, ...
Explain: This is a general arithmetic progression. The first term is a, and a
difference of d is added to each subsequent term.




. Write the following on the board: Find a and d for each sequence. Then, find the

next 3 terms.
a. 31,26,21,1s6,...
b. —10,-8,—6,—4, ...
c. —40,-20,0,20,40, ...
Ask pupils to work with seatmates to solve the problems.
Invite 3 volunteers to write the answers on the board and explain.
Answers:
a. a=31;d =-5; Next3terms: 11,6,1
b. a=-10;d = 2; Next 3terms: —2,0, 2
Cc. a=—40;d = 20; Next 3 terms: 60,80,100

Practice (16 minutes)

1.

Write the following on the board:
For each of the following, find: a, d, and the next 3 terms.
a. 6,8,10,12,14, ...
b. 0,—4,-8.—-12,—16,...
c. —15,-10,-5,0,...
For each of the following, write the first 5 terms of the AP:
d. a=7andd = 12.
e. a=3andd = -2.
f. a=20andd = —10.
Ask pupils to work independently to solve the problems. Allow them to discuss
with seatmates if needed.
Invite volunteers to write their answers on the board and explain.
Answers:
a. a=6,d =2, next3terms: 16,18,20

b. a=0,d=—4, next 3terms: —20, —24,—28
c. a=—15,d =5, next 3terms: 5,10, 15

d. 7,19,31,43,55, ...

e. 3,1,-1,-3,-5, ...

f.

20,10,0,-10, -20, ...

Closing (5 minutes)

1.

Tell pupils they will now have the chance to be creative. Pupils are to write their
own AP with 5 terms.

Ask pupils to exchange their AP with a partner. Pupils should identify a and d of
their partner’'s AP, and write the next 3 terms.

Walk around to check for understanding. If time allows, ask a few volunteers to
share their APs.

For homework, have pupils do the practice activity PHM2-L050 in the Pupil
Handbook.
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Lesson Title: Geometric progressions Theme: Numbers and Numeration

Lesson Number: M2-L051 Class: SSS 2 | Time: 40 minutes
@ Learning Outcome Preparation

By the end of the lesson, pupils None
will be able to define a geometric =

progression in terms of its common ratio,
r, and first term, a.

Opening (4 minutes)

1.
2.
3.

Write on the board: 3, 6, 12, 24, ...

Discuss: What is the rule for the sequence of numbers on the board?

Allow pupils to share ideas until they determine the pattern. (Answer: Each term
is multiplied by 2 to get the next term.)

Ask pupils to write the next 3 terms of the sequence in their exercise books.
Invite a volunteer to write the next 3 terms on the board and explain. (Answer: 48,
96, 192; each term is multiplied by 2.)

Explain that today’s lesson is on geometric progressions. This is another type of
sequence.

Teaching and Learning (15 minutes)

1.

Explain:
¢ In the sequence on the board, the first term is 3 and the common ratio is
2. The common ratio is the ratio between each term and the one before it.
e A sequence in which the terms either increase or decrease by a common
ratio is a geometric progression. It can be abbreviated to GP.
Write ratios on the board using terms from the given GP. Show pupils that they
are each 2: 1:

e 6:3 =2:1
o 12:6 = 2:1
Write the following examples on the board:
e 2,4,816,..
e 32,16,8,4, ..

o 1,-2,4,-8,16,..
Discuss each sequence. Ask volunteers to give the first term, and the common
ratio.
Answers:

a. The first term is 2, and the common ratio is 2.

b. The first term is 32, and the common ratio is %

c. The first termis 1, and the common ratio is —2.
Explain:
¢ If the numbers decrease as the GP progresses, the common ratio must be
a fraction.

11




e |f the numbers alternate between positive and negative digits, the common
ratio must be a negative value.
6. Explain: In each GP, the letter a is commonly used to describe the first term, and
the letter r is used for the common ratio.
7. Write on the board: a, ar, ar?, ar3, ...
8. Explain: This is a general geometric progression. The first term is a, and a
common ratio of r is multiplied by each subsequent term.
9. Write on the board: Find a and r for each sequence. Then, find the next 3 terms.
d. 5,10,20,40,...
e. —2,—4,-8,—16, ...
f. 4,-12,36,—108, ...
g. 729,243,81,27, ..
10. Ask pupils to work with seatmates to solve the problems.
11.Invite 4 volunteers to write the answers on the board and explain.
Answers:
d. a=75;r=2; Next3terms: 80,160,320
e. a=-2;r =2; Next 3terms: —32,—64,—128
f. a=4;r=-3; Next3terms: 324,-972, 2,916

g. a=729;,r = g; Next 3terms: 9, 3,1

Practice (16 minutes)

1. Write the following on the board:
For each of the following, find: a, r, and the next 3 terms.
a. 2,—6,18,-54, ...
b. —4,-8,—-16,-32,...
111 1
C. =,5,=,—, .
247816
For each of the following, write the first 5 terms of the GP:
d. a=1andr =—4.

e. a=240andr =

N |-

f. a=%andr=6.
2. Ask pupils to work independently to solve the problems. Allow them to discuss
with seatmates if needed.
3. Invite volunteers to write their answers on the board and explain.
Answers:
g. a=2,r=-3,next 3 terms: 162,—486, 1,458

h. a=—-4,r =2, next 3terms: —64,—128, —256
1 1 1

. 1 1
. a==,r==next3terms: —,—,
2 2 32764’ 128

i. 1,—4,16,—64,256, ..
k. 240,120,60,30,15, ...
. %,1,6,36,216,...

12



Closing (5 minutes)

1. Ask pupils to be creative. They are to write their own GP with 5 terms.

2. Ask them to exchange their GP with a partner. They should identify a and r of
their partner’'s GP, and write the next 3 terms.

3. Walk around to check for understanding. If time allows, ask a few volunteers to
share their GPs.

4. For homework, have pupils do the practice activity PHM2-L051 in the Pupll
Handbook.
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Lesson Title: nth term of an arithmetic Theme: Numbers and Numeration
sequence

Lesson Number: M2-L052 Class: SSS 2 | Time: 40 minutes

@ Learning Outcome Preparation
By the end of the lesson, pupils None

will be able to apply the formula to find —

the nth term of an arithmetic sequence.

Opening (3 minutes)

1. Revise arithmetic progressions. Write on the board: Write the first 5 terms of an
APifa=3andd = 5.

2. Ask pupils to write the solution in their exercise books.

3. Invite a volunteer to write the answer on the board and explain. (Answer: 3, 8, 13,
18, 23, ...)

4. Explain that today’s lesson is on finding any term of an arithmetic progression
using a formula.

Teaching and Learning (20 minutes)

1. Explain:
e We have used the common difference to find the next term in an arithmetic
progression.
e There is a formula that gives the general term of an AP. That is, it
describes every term in the sequence.
2. Write on the board: U,, = a + (n — 1)d, where U, is the nth term of the AP.
3. Explain:
e This is a formula that can give any term in the sequence.
e The letter n gives the place of a term in the sequence.
e Inthe AP on the board, 3 is the 15t term, 8 is the 2" term, and so on.
e The sequence continues so that we even have a 100" term and a
1000™ term. The formula on the board allows us to find the values of
later terms.
4. Ask pupils to look at the sequence on the board (3, 8, 13, 18, 23, ...).

5. Write on the board: What is the 10" term?
6. Solve on the board using the formula, explaining each step:
U, = a+(n—-1)d Formula
Uy, = 3+(10-1)5 Substitute a, n, and d
= 34+ (9)5 Simplify
= 48

7. Explain: The 10" term of this sequence is 48. If we continued to add 5 and write
out each term of the sequence, this is what we would find.
8. Write on the board: What is the 15™ term?

14



9. Ask pupils to work with seatmates to find the 15™ term using the formula.
10.Invite a volunteer to write the solution on the board.

Solution:
U, = a+(n—-1)d Formula
Uz = 3+ (15-1)5 Substitute a, n, and d
= 3+ (14)5 Simplify
= 73

11.Write on the board: What is the nth term?
12.Solve for the nth term on the board, explaining each step:

U, = a+(n—1)d Formula
= 3+ (n—-1)5 Substitute a and d
= 3+5n-5 Simplify
= 5bn-2

13.Write on the board: For the AP 5,8,11,14,17, ..., use the formula to find:
h. The 10" term.
i. The 99™ term.
J.  The nth term.
14.Ask pupils to work with seatmates to solve the problems. If needed, find the
values of a and d as a class. (Answers: a =5, d = 3)
15.Invite 3 volunteers to write the solutions on the board and explain.
Solutions:

a. U, = a+(n—-1d Formula
Uo, = 5+(10-1)3 Substitute a, n, and d

= 54+ (9)3 Simplify
= 32

b. Uy = 5+(99-1)3 Substitute a, n, and d
= 5+(98)3 Simplify
= 299

c. U, = a+(n—-1)d
= 5+(n—-1)3 Substitute a and d
= 5+4+3n-3 Simplify

3n+2

Practice (12 minutes)

1. Write on the board:
Use the formula U,, = a + (n — 1)d for the following:
a. Forthe AP 1,4,7,10,13, ... find:
i. The 10" term
ii. The 99" term
iii. The nth term
b. The 30" term of an AP is 150 (U3, = 150). If the common difference is
5, what is the first term of the progression?
2. Ask pupils to work independently to solve the problems. Allow them to discuss
with seatmates if needed.
3. Invite volunteers to write their solutions on the board and explain.

15



Solutions:

150

150

150

150 — 145
5

Closing (5 minutes)

a+(n-1)d
1+ (10—-1)3
1+(9)3

28

14 (99 — 1)3
1+ (98)3
295
a+(n—1)d
14+ (n—1)3
1+3n-3
3n—-2
a+n—1)d
a+ (30—-1)5
a+ (29)5
a+ 145

a

a

Formula
Substitute a, n, and d
Simplify

Substitute a, n, and d
Simplify
Substitute a and d

Simplify

Formula
Substitute U, n, and d

Transpose 145

1. Ask pupils to write their own AP problem for their partner to solve. Pupils should
write the sequence and ask their partner to find a certain term.

2. Ask pupils to exchange questions with a partner. They should use the formula to
solve the problem written by their partner.

3. Walk around to check for understanding. If time allows, ask a few volunteers to

share their problems.

4. For homework, have pupils do the practice activity PHM2-L052 in the Pupil

Handbook.
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Lesson Title: nth term of a geometric Theme: Numbers and Numeration
sequence

Lesson Number: M2-L053 Class: SSS 2 | Time: 40 minutes

@ Learning Outcome Preparation
By the end of the lesson, pupils None

will be able to apply the formula to find —

the nth term of a geometric sequence.

Opening (3 minutes)

1. Revise geometric progressions. Write on the board: Write the first 5 terms of a
GPifa=1andr = 2.

2. Ask pupils to write the solution in their exercise books.

3. Invite a volunteer to write the answer on the board and explain. (Answer:
1,2,4,8,16)

4. Explain that today’s lesson is on finding any term of a geometric progression
using a formula.

Teaching and Learning (20 minutes)

1. Explain:
e We have used the common ratio to find the next term in a geometric
progression.
e There is a formula that gives the general term of a GP. It describes every
term in the sequence.
2. Write on the board: U,, = ar™ !, where U, is the nth term of the GP.
3. Explain:
e This is a formula that can give any term in the sequence.
e The letter n gives the place of a term in the sequence.
e Inthe GP on the board, 1 is the 15t term, 2 is the 2" term, and so on.
4. Ask pupils to look at the sequence on the board (1, 2,4, 8, 16, ...)

5. Write on the board: What is the 10" term?
6. Solve on the board using the formula, explaining each step:
U, = ar™? Formula
U, = 12197 Substitute a, n, and r
= 2° Simplify
= 512

7. Explain: The 10" term of this sequence is 512. If we continued to multiply by 2
and write out each term of the sequence, this is what we would find.
8. Write on the board: What is the 100" term?
9. Ask pupils to give the steps to find the 100" term. As they describe the steps,
write them on the board:
U, = ar
Upgo = 1(21°°°1 Substitute a, n, and r

n-—1
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= 2% Simplify
10.Explain: The answer can be left in index form, because 98 is a very high power
that is difficult to calculate.
11.Write on the board: What is the nth term?
12.Solve for the nth term on the board, explaining each step:

U, = ar™?

= 12" Substitute a and r
= pn-1
13. Write the following problem on the board: For the GP 5,10, 20, 40, 80, ... find:
a. The 10" term
b. The 60™ term
c. The nth term
14.Ask volunteers to give the values of a and r. (Answers: a = 5, r = 2)
15. Ask pupils to work with seatmates to find the solutions. Support them as needed.
16. Invite volunteers to write the solutions on the board.

Solutions:
a. U, = ar™t?
U, = 521 Substitute a, n, and r
= 5(29) Simplify
= 2560 Answer may be left as 5(29)
b. Uy = 5(20071 Substitute a, n, and r
5(25%) Simplify
c. U, = ar™?
= 52" Substitute a and r

Practice (12 minutes)

1. Write on the board:
Use the formula U,, = ar™?! for the following:
a. Forthe GP 3,—6,12,—-24,48, ... find:
i. The 10" term
ii. The 99" term
iii. The nth term
b. The 6" term of an AP is 486 (Uy = 486). If the common ratio is 3, what
is the first term of the progression?
2. Ask pupils to work independently to solve the problems. Allow them to discuss
with seatmates if needed.
3. Invite volunteers to write their solutions on the board and explain.
Solutions:

c. i. U, = ar™1?
U, = 3(-2)1 Substitute a, n, and r
= 3(-2)° Simplify
—1536 Answer may be left as 3(—2)°
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i. Ug = 3(—2)1 Substitute a, n, and r

3(—2)% Simplify
ji. U, = ar™1?
= 3(-2)*1! Substitute a and r
d U, = ar™?
486 = a(3°1) Substitute U,,, n, and d
486 = a(3%)
486 = a(243)
486 = 243a Divide throughout by 243
24-; _ ;43

Closing (5 minutes)

1.

Ask pupils to write their own GP problem for their partner to solve. The pupils
should write the sequence and ask their partner to find a certain term.

. Ask pupils to exchange questions with a partner. They should use the formula to

solve the problem written by their partner.

Walk around to check for understanding. If time allows, ask a few volunteers to
share their problems.

For homework, have pupils do the practice activity PHM2-L053 in the Pupil
Handbook.
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Lesson Title: Series Theme: Numbers and Numeration
Lesson Number: M2-L054 Class: SSS 2 | Time: 40 minutes
@ Learning Outcomes Preparation
By the end of the lesson, pupils Write the sequences in Opening on

will be able to: = the board.
1. Distinguish between a sequence and

a series.
2. Find the sum of the terms of a series

by adding.

Opening (4 minutes)

1. Revise arithmetic and geometric progressions. Write on the board:
a. 1,2,4,8,16,...
b. 4,7,10,13, ...
c. —1,-7,-13,-19,-25, ...
d. 2,—6,18,—-54,162, ...
2. Ask pupils to work with seatmates to determine whether each sequence is an AP
or a GP.
3. Ask volunteers to share their answers and explain. (Answers: a. GP; b. AP; c.
AP; d. GP)
4. Explain that today’s lesson is on series. Series are related to sequences.

Teaching and Learning (18 minutes)

1. Explain: When the terms of a sequence are added together, the result is a series.
2. Write on the board:
a 1+2+3+4+5
b.2+4+6+ 8+ ..
c. 5+ 10 + 15 + ... + 100
d -2-4-6-8-10
e. 50+ 100+ 150+ 200 + ...
3. Explain infinite series:
e Some series carry on forever. These are called infinite series. Among the
series on the board, b. and e. are infinite series.
e Itis often impossible to find the sum of infinite series. If you started adding
the terms of a. or e., you would go on forever toward infinity.
4. Explain finite series:

e Some series have a certain number of terms. They do not carry on forever,
but end at a certain point. Among the series on the board, a., c., and d. are
finite series.

e |tis always possible to find the sum of a finite series.

5. Ask pupils to work with seatmates to find the sum of series a.
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6. Invite a volunteer to write the answer on the board. (Answer: 1 + 2 + 3 + 4 +
5=15)
7. Explain: In series d., negative numbers are being added together. Recall that
when you add negative numbers, it is the same as subtracting.
8. Ask pupils to work with seatmates to find the sum of series d.
9. Invite a volunteer to write the answer on the board. (Answer. -2 —4 -6 — 8 —
10 = —30)
10. Write the following problem on the board: Find the sum of the first 6 terms of an
AP where a = 10 and d = —3.
11.Ask volunteers to list the first 6 terms of the AP. As they say them, write them on
the board: 10,7,4,1, -2, -5, ...
12.Ask pupils to write this sequence as a series in their exercise books.
13.Invite a volunteer to write the series on the board.
Answer: 10+ 7+4+ 1+ (-2)+(-=5) + -
or:10+ 7+4+ 1—-2—-5+--
14.Ask pupils to work with seatmates to find the sum of the first 6 terms.
15.Invite a volunteer to write the answer on the board. (Answer: 15)
16. Write the following problem on the board: For the AP where a =5 and d = 15:
a. Write the sequence.
b. Write the series.
c. Find the sum of the first 5 terms.
17.Ask pupils to work with seatmates to solve the problem.
18.Invite 3 volunteers to each write part of the answer on the board.
Answers: a. Sequence: 5, 20, 35,50, 65, ...
b. Series: 5+ 20 + 35+ 50 + 65 + -+
c. Sum of first 5 terms: 54+ 20 + 35 + 50 + 65 = 175

Practice (13 minutes)

1. Write on the board:
a. Find the sum of the finite series: 2+ 6 + 10 + 14 + 18 + 22
b. Find the sum of the first 9 terms of the AP where a = 10 and d = 10.
c. Find the sum of the first 4 terms of the AP where a = -2 and d = —3.
2. Ask pupils to work independently to solve the problems.
3. Invite volunteers to write their solutions on the board and explain.
Solutions:
a. 2+6+10+14+18+22=72
b. 10+20+30+40+ 50+ 60+ 70+ 80+ 90 =450
c. 2—-5-8-11=-26
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Closing (5 minutes)

1. Ask pupils to write their own series problem for a partner to solve. They should
write the series and ask their partner to find the sum.

2. Ask pupils to exchange questions with a partner. They should solve the problem
written by their partner.

3. Walk around to check for understanding. If time allows, ask a few volunteers to
share their problems.

4. For homework, have pupils do the practice activity PHM2-L054 in the Pupil
Handbook.
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Lesson Title: The sum of an arithmetic
series

Theme: Numbers and Numeration

Lesson Number: M2-L055

Class: SSS 2 | Time: 40 minutes

@ Learning Outcome

By the end of the lesson, pupils
will be able to calculate the sum of the

Preparation
Write the series in Opening on the
= board.

first n terms of an arithmetic series.

Opening (4 minutes)

1.
2.

»

Review addition of short series. Write on the board: 4+ 6+ 8+ 10+ 12 =

Ask pupils to describe the series in their own words. (Example answer: The first
number is 4, and the common difference between numbers is 2.)

Ask pupils to work with seatmates to find the sum of the series.

Ask a volunteer to share the answer. (Answer: 40)

Explain that today’s lesson is on finding the sum of an arithmetic series with more
terms.

Teaching and Learning (20 minutes)

1.

Explain:
e When we have a few terms of an AP, it is simple to add them together.
e In most cases there are more terms than can easily be added. For these,
we use a formula.

Write on the board: S = %n[Za + (n—1)d]

3. Explain: This is the formula for the sum of n terms of an AP. Remember that the

variable n gives the number of terms, a gives the first term, and d gives the
common difference.
Use the formula to find the sum of the terms in the series from opening. Write on
the board:

S = %n[Za + (n —1)d]
= ~®[R2® + (6 -12]
= ~(5)[8+8]

= %(80) = 40

Substitute n, a, and d
Simplify

Explain: This is the same answer we found by adding.
Write another problem on the board: Find the sum of the first 12 terms of the AP
10, 8,6, 4, ....

. Ask volunteers to give the values of n, a, and d. As they give them, write them on

the board. (Answers: n =12, a =10, and d = —-2)
Solve the problem on the board, explaining each step:

S = %n[Za + (n —1)d]
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= %(12)[2(10) + (12 -1)(=2)] Substitute n, a, and d
= (6)[20 — 22] Simplify
= 6(—2)=-12

9. Write another problem on the board: Find the sum of the first 16 terms of the AP
witha =3 and d = 4.

10. Ask pupils to work with seatmates to write the first 5 terms of the AP. (Answer: 3,
7,11,15,19, ...)

11.Ask pupils to work with seatmates to solve the problem.

12.Invite a volunteer to write the solution on the board.

Solution:
S = %n[Za + (n—1)d]
= %(16)[2(3) + (16 — 1)4] Substitute n, a, and d
= (8)[6+ 60] Simplify
= 8(66) =528

13.Write another problem on the board: An AP with 14 terms has a first term of 20,
and a sum of 7. What is the common difference?

14.Discuss: How can we solve this problem?

15. After allowing pupils to share their ideas, explain: The same formula can be used
to solve this problem. The unknown value is d. We substitute all of the known
values and solve for d.

16. Solve the problem on the board, explaining each step:

S = %n[2a+(n—1)d]

7 =1 — Substitute n, a, and d
> (14)[2(20) + (14 — 1)d] Hbst n,a
7 = 7[40 + 13d] Simplify
1 = 40+ 13d Divide throughout by 7
1-40 = 13d Transpose 40
-39 = 13d
-39 = 13d Divide throughout by 13
13 13
-3 =d

17.Explain: We have solved for d. The formula can be used to solve for any of the
variables if one of them is unknown.

18. Write the following problem on the board: An AP has 10 terms, and a sum of 240.
If the common difference is 2, what is the first term?

19. Ask pupils to work with seatmates to find the value of a.

20.Invite a volunteer to write the solution on the board.

Solution:
S = %n[Za + (n —1)d]
240 = 2(10)[2a + (10 — 1)2] Substitute n, a, and d
2 - -
240 = 5[2a + 18] Simplify
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48 = 2a+18 Divide throughout by 5
48 —-18 = 2a Transpose 18
30 = 2a
30 = 24 Divide throughout by 2
2 2
15 = a

Practice (15 minutes)

1. Write on the board:
a. Find the sum of the first 10 terms of an AP with first term 3, and
common difference 5.
b. Find the sum of the first 15 terms of a series where a = 20 and d = —2.
c. A series has 20 terms, and the first term is -25. If the sum of the series
is 450, what is the common difference?
2. Ask pupils to work independently to solve the problems. They may discuss with
seatmates if needed.
3. Invite volunteers to write their solutions on the board and explain.
Solutions:
a.

S = %n[Za + (n—1)d]
= %(10)[2(3) + (10 — 1)5] Substitute n, a, and d
= (5)[6 + 45] Simplify
= 5(51) = 255

S = %n[Za + (n — 1)d]
_ %(15)[2(20) +(15—-1)(—2)] Substitute n, a, and d
= ~(15)[40 — 28] Simplify
= ~(15)(12)
= (15)(6) = 90

S = %n[Za + (n—1)d]
450 %(20)[2(_25) + (20 — 1)d] Substitute n, a, and d

450 = 10[-50+ 19d] Simplify
45 = —-50+19d Divide throughout by 10
45+50 = 19d Transpose 50
95 = 19d
5 = d Divide throughout by 19

Closing (1 minute)

1. For homework, have pupils do the practice activity PHM2-L055 in the Pupil
Handbook.
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Lesson Title: Numerical and real-life Theme: Numbers and Numeration
problems involving sequences and
series
Lesson Number: M2-L056 Class: SSS 2 | Time: 40 minutes
@ Learning Outcome Preparation

By the end of the lesson, pupils Write the problems in Opening on the
will be able to apply sequences and = board.
series to numerical and real-life
problems.

Opening (6 minutes)

1. Review sequences and series. Write on the board:
a. Write the first 5 terms of your own AP.
b. Calculate the 10" term of the sequence using the formula.
c. Calculate the sum of the first 10 terms.
2. Ask pupils to work with seatmates to complete the work on the board. Walk
around to check for understanding.
3. Ask 1 group of seatmates to present their work. Answers will vary.
Examples:
a. 2,5,8,11,14, ...
b. Ug=a+n—-1)d=2+(10-1)3=24+27=29
c. §=-nl2a+ (n—1)d] =-(10)[2(2) + (10 — 1)3] = 5(4 + 27) = 155

4. Explain that today’s lesson is on solving real-life problems using sequences and
series.

Teaching and Learning (15 minutes)

1. Tell a story: Mr. Bangura sells cans of fish in the market. He decided to display
them in a nice way to attract more customers. He arranged them in a stack so
that 1 can is in the top row, 2 cans are in the next row, 3 cans are in the third row,
and so on. The bottom row has 14 cans of fish.

2. Draw a picture of the top 3 rows on the board to help pupils visualise his stack of
cans:

3. Discuss: Can you write a sequence based on this story? What would the
sequence be?

4. Allow pupils to share their ideas, then explain: The number of cans in each row
forms a sequence.

5. Write the sequence on the board, as shown: 1, 2, 3,4, ..., 14
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6. Discuss: Can you calculate the total number of cans in the stack? What steps
would you take?

7. Allow pupils to share their ideas, then explain: The stack forms an arithmetic
sequence. This means we can make a series and find the sum with the formula
from the previous lesson.

8. Ask pupils to give the values of a, n, and d for this problem, and explain.
(Answer: a = 1, the number of cans in the first row; n = 14, the number of rows;
d = 1, the difference between each row and the next row.)

9. Ask pupils to work with seatmates to calculate the total number of cans.

10.Invite a volunteer to write the solution on the board.

Solution:
S = %n[Za + (n —1)d]
= %(14)[2(1) + (14 — 1)1] Substitute n, a, and d
= 7(2+13) Simplify
= 7(15) =105

11.Explain: There are 105 cans of fish in Mr. Bangura’s display.
12.Write the following problem on the board: Fatu picks mangos from her tree each
day. On the first day she picked 2 mangos, on the second day she picked 4
mangos, and on the third day she picked 6 mangos. She continued picking 2
more mangos for each day of mango season.
a. Write a sequence for the word problem.
b. How many mangos did she pick on the 10" day?
c. How many mangoes does she pick in total in 30 days?
13.Find the answer to part a. as a class. Ask volunteers to give the sequence, and
write it on the board. (Answer: a. 2, 4,6, 8, ...)
14.Ask pupils to work with seatmates to solve parts b. and c. of the problem.
15. Invite volunteers to write the solutions on the board.

Solutions:
b.
U, = a+(n—-1)d
Uop = 2+(10-1)2 Substitute a, n, and d
= 24(9)2 Simplify
= 20
She picked 20 mangos on the 10" day.
C.
S = %n[Za + (n—1)d]
= %(30)[2(2) + (30 — 1)2] Substitute n, a, and d
= (15)[4 + 58] Simplify
= 15(62) =930

She picked a total of 930 mangos in 30 days.

Practice (18 minutes)
1. Write on the board:
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3.

a. Mrs. Jalloh’s business profit rose steadily in each month of last year. In
January, her profit was Le 200,000.00, and it increased by Le 50,000.00

each month.

I. What was her profit in December?

ii. What was her total profit for the year?

b. A sum of money is shared among 14 people so that the first person
receives Le 5,000.00, the next person receives Le 15,000.00, the next
Le 25,000.00, and so on.
i. How much money does the 14" person receive?
ii. How much money is shared in total?
2. Ask pupils to work independently to solve the problems. They may discuss with

seatmates if needed.

Invite volunteers to write their solutions on the board. They may come at the

same time.
Solutions:

a. Note that a = 200,000, d = 50,000, and n = 12.

l.
Un
U12

a+(n-—1)d

200,000 + (12 — 1)50,000
200,000 + 550,000
750,000

Her profit in December was Le 750,000.00.

S = %n[2a+(n—1)d]

= ~(12)[2(200,000) + (12 — 1)50,000]

= (6)[400,000 + 550,000]
= 6(950,000)
= 5,700,000
Her profit for the year was Le 5,700,000.00.
b. Note that a = 5,000, d = 10,000, and n = 14.

l.
u, =
Ui =

a+(n-—1)d

5,000 + (14 — 1)10,000
5,000 + 130,000
135,000

The 14™ person receives Le 135,000.

S = %n[Za + (n — 1)d]
= %(14) [2(5,000) + (14 — 1)10,000]
= (7)[10,000 + 130,000]

7(140,000)

= 980,000
The total amount shared is Le 980,000.00.
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Substitute a, n, and d
Simplify

Substitute n, a, and d
Simplify

Substitute a, n, and d
Simplify

Substitute n, a, and d
Simplify



Closing (1 minute)

1. For homework, have pupils do the practice activity PHM2-L056 in the Pupil
Handbook.
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Lesson Title: Characteristics of Theme: Geometry
quadrilaterals

Lesson Number: M2-L057 Class: SSS 2 | Time: 40 minutes
@ Learning Outcomes Preparation

By the end of the lesson, pupils Draw the 6 shapes in Opening on the
will be able to: = board.

1. Identify and describe characteristics
of quadrilaterals: square, rectangle,
rhombus, parallelogram, kites, and
trapezium.

2. Differentiate between types of
quadrilaterals.

Opening (5 minutes)

1. Draw the following shapes on the board:

Y

T [ —» R
a | b C

2. Ask pupils to discuss and name each shape with seatmates.

3. Invite volunteers to write the name of each shape on the board. (Answers: a.
square; b. parallelogram; c. rectangle; d. trapezium; e. rhombus; f. kite)

4. Explain that today’s lesson is on quadrilaterals. These are the 6 different types of
guadrilaterals that will be discussed.

Teaching and Learning (20 minutes)

1. Discuss the following shapes. Encourage pupils to share their ideas, and confirm
the correct statements:

e What are the characteristics of a rectangle? (Answer: Opposite sides are
the same length; opposite sides are parallel; it has 4 right angles.)

e What are the characteristics of a square? (Answer: All sides are the same
length; opposite sides are parallel; it has 4 right angles.)

e What are the characteristics of a parallelogram? (Answer: Opposite sides
are the same length; opposite sides are parallel; opposite angles are
equal.)

e What are the characteristics of a trapezium? (Answer: One pair of
opposite sides are parallel)
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2. Discuss Rhombus:
e What are the characteristics of a rhombus? (Answer: All sides are the
same length; opposite sides are parallel; opposite angles are equal.)
3. Draw diagonals in the rhombus on the board, as shown:

4. Explain:
e An interesting fact about the rhombus is that its diagonals meet in the
middle at a right angle.
e The diagonals also bisect each other, meaning that the segments on
either side of their intersection are equal.
e The diagonals also bisect the angles.
5. Draw marks on the diagonals to show that the diagonals are bisected:

6. Discuss kite:
e What are the characteristics of a kite? (Answer: It has two pairs of sides

with equal lengths, which meet each other; the angles where the two pairs

of sides meet are equal)

7. Draw diagonals in the kite on the board, as shown: /W/T\

8. Explain:
e The diagonals of a kite also meet at a right angle.
¢ Only one diagonal is bisected.
9. Draw marks on the diagonal to show that it is
bisected:

&

10. Draw diagonals on the square, rectangle and parallelogram (see below) and
explain:
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e A square is actually a type of rhombus. This means that the diagonals of a
square also bisect each other at right angles.

e The diagonals of the rectangle and parallelogram bisect each other, but do
not form a right angle.

\

| H H—>

11.Discuss: Several of the shapes on the board can be called “parallelograms”
because their opposite sides are parallel. Which shapes can be called
parallelograms?

12. Allow pupils to answer and list any they do not list. (Answers: parallelogram,
rhombus, square, rectangle)

13.Explain:

e Although quadrilaterals look very different, they have some characteristics
in common.

e For example, their angles always add up to 360°. You will use this
information in the next lesson.

Practice (12 minutes)

1. Write on the board: Draw as many types of quadrilaterals as you can that meet
the rules below. Draw quadrilaterals for each rule a. — d. Quadrilaterals drawn
may meet more than one rule at a time. Label their equal sides and angles, and
any right angles:

a. All 4 sides are equal in length.

b. It has at least 1 obtuse angle.

c. It has 4 right angles.

d. Both sets of opposite sides are parallel.

2. Ask pupils to draw shapes for problems a. — d. They may discuss and compare
with seatmates.

3. Discuss each problem as a class: Which shapes did you draw?

Possible answers:
a. Square, rhombus
b. Parallelogram, kite, rhombus, trapezium
c. Square, rectangle
d. Square, rectangle, rhombus, parallelogram
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Closing (3 minutes)

1.

Describe 2 shapes using the descriptions a. and b. shown below. Ask pupils to
quickly draw them in their exercise books and hold them up. Note that drawings
do not have to be exact, and do not need to be drawn with a ruler.

a. Draw a trapezium that has 1 parallel line approximately twice as long as

the other.

b. Draw a rectangle with length 3 times its width.
Look at their drawings to check for understanding.
Example answers (drawings may differ slightly):

| ) L]

-

LY
Vd

For homework, have pupils do the practice activity PHM2-L057 in the Pupil
Handbook.

33



Lesson Title: Interior angles of Theme: Geometry
quadrilaterals

Lesson Number: M2-L058 Class: SSS 2 | Time: 40 minutes
@ Learning Outcome Preparation

By the end of the lesson, pupils None
will be able to calculate the =

measurement of interior angles of
quadrilaterals.

Opening (2 minutes)

1. Discuss: What do you know about the angles of quadrilaterals?

2. Allow pupils to share their ideas. (Example answers: The interior angles add up
to 360°; squares and rectangles have right angles; opposite angles of a
parallelogram are equal.)

3. Explain that today’s lesson is on finding the measures of interior angles of
guadrilaterals.

Teaching and Learning (25 minutes)

1. Draw trapezium ABCD on the board:

A B
110°

70° 80’

2. Explain:
e We are given the measures of 3 angles, and we have 1 missing angle, B.
e We can find the missing angle in a quadrilateral by subtracting the known
angles from the sum of the interior angles, 360°.
3. Solve for angle B on the board:

A+B+C+D = 360°
110°+ B +80°+70° = 360°
B +260° = 360°

B = 360°—260°
B = 100°

4. Draw parallelogram WXYZ on the board:

J/RRTE —
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5. Discuss: Only 1 angle is given. How can we find the missing angles?
6. Allow pupils to share their ideas, then explain:
e The opposite angles in a parallelogram are equal. Therefore, if Z = 55°,
then X is also 55°.
e The other 2 missing angles, W and Y, are also equal. Subtract the total of
X and Z from 360°, then divide the result by 2 to find W and Y.
7. Solve on the board:

W+X+Y+Z = 360°

W +55°+Y +55° = 360°

wW+Y+110° = 360°
wW+Y = 360°—110°

w+Y = 250°

Since W =Y, divide 250° by 2 to find the measure.
W =Y =250°=+2=125°

8. Label the angles of WXYZ with their measures:

9. Explain:
e Notice that angles that are next to each other in this parallelogram add up
to 180. (125° 4+ 55° = 180°)
e These are called co-interior angles. In this parallelogram, the following are
co-interior: Wand X, Xand Y, Y and Z, Z and W.
e This is true for any parallelogram. Recall that rhombus, square and
rectangle are also parallelograms.

10.Draw kite LMNO on the board:
M
£

>

0]
11.Discuss: How can we find the missing angles?
12. Allow pupils to share their ideas, then explain:
e Angles M and O are equal, so we know the measure of M is 113°.
¢ Once we know the measures of 3 angles, we can solve for the last missing
angle by subtracting from 360°.
13. Ask pupils to solve for angles M and N with seatmates.
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14.Invite a volunteer to write the solutions on the board and explain.
Solutions:
M=0 =113°.
Solve for angle N:

L+M+N+0 = 360°
87°+ 113°+ N +113° = 360°
N +313° = 360°
N = 360°—313°
N = 47°

15.Draw rectangle QRST on the board:

Q " R
| S 25°
X

T f Hs
16.Discuss: Angle R is divided by the diagonal of the rectangle. How can we solve
for angle x?
17.Allow pupils to share their ideas, then explain:
e We know that angle R is 90° because it is a right angle. It is split by the
diagonal, and we know part of it is 25°.
e Subtract 25° from 90° to find the measure of angle x.
e Recall that angle x and 25° are complementary angles. Complementary
angles sum to 90°.
18. Ask pupils to work with seatmates to find angle x.
19.Invite a volunteer to solve on the board:

x+25° = 90°
x = 90°—25°
x = 65°

Practice (12 minutes)

1. Write on the board: Find the missing angles in each of the quadrilaterals:

2. Ask pupils to work independently to find the missing angles.
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3. Invite 3 volunteers to write the solutions on the board, and label the missing
angles in the shapes. They may come to the board at the same time.
Solutions (and explanations):
a. Shape ABCD is a rhombus, and is therefore a parallelogram. Its opposite

angles are equal, and co-interior angles sum to 180°.
Angle € = A = 65°
Angle B = 180° — 65° = 115°
Angle D = B = 115°

b. Subtract the 3 known angles from 360°.

E+F+G+H = 360°
E +118°+115°+68° = 360°
E+301° = 360°
E = 360°—-301°
E = 59°
, —'60°
c. Subtract 60° from 90° to find y. y
30°
y+60° = 90° -
y = 90°—60°
x = 30° .

Closing (1 minute)

1. For homework, have pupils do the practice activity PHM2-L058 in the Pupil
Handbook.
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Lesson Title: Exterior angles of Theme: Geometry
quadrilaterals

Lesson Number: M2-L059 Class: SSS 2 | Time: 40 minutes
@ Learning Outcome Preparation

By the end of the lesson, pupils Draw the diagram in Opening on the
will be able to calculate the = board.

measurement of exterior angles of
quadrilaterals.

Opening (4 minutes)

1. Review supplementary angles. Draw on the board:

X /AT

2. Ask volunteers to describe how to find the measure of angle x. Allow them to
share their ideas, then explain:
a. Angles x and 47 make a straight line. We know that together their
measures make 180°.
b. Subtract 47° from 180° to find the measure of x.
3. Ask pupils to work with seatmates to find x.
Invite a volunteer to write the solution on the board. (Answer: 180° — 47° = 133°)
5. Explain that today’s lesson is on finding the exterior angles of quadrilaterals.

B

Teaching and Learning (20 minutes)

1. Draw the parallelogram with exterior angles on the board:

2. Explain:
e The angles a, b, c, and d are called exterior angles.
e Exterior angles are adjacent to interior angles. Together they form a
straight line.
e We can find the measure of an exterior angle by subtracting the interior
angle from 180°.
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3. Solve for each exterior angle on the board:
Angle a: a = 180° — 125° = 55°
Angle b: Note that the interior angle is 55°.
b = 180° — 55° = 125°
Angle c: Note that the interior angle is 125°.
¢ = 180° — 125° = 55°
Angle d: d = 180° — 55° = 125°
4. Explain:

e The sum of the exterior angles of any polygon is 360°. We can use this
fact to calculate exterior angles, or to check our work after we find all of
the exterior angles.

e For squares and rectangles, the exterior angles are always right angles,
the same as the interior angles.

5. Add the exterior angles of the parallelogram on the board to confirm that they
sum to 360°: 55° 4+ 125° 4+ 55° + 125° = 360°.
6. Draw the trapezium on the board:

7

132°

[ ] []

7. Ask pupils to work with seatmates to draw the external angles on the rectangle.

8. Draw the external angles on the board, and label them w, x, y, and z (as shown
below).

9. Ask a volunteer to explain how to find the missing interior angle. Write the
calculation on the board: 360° — 90° — 90° — 132° = 48°

10.Label the missing interior angle of the trapezium:

/

y

48°

132°

wl ] []

11.Ask pupils to work with seatmates to find the measures of the external angles.
12.Invite 4 volunteers to write the solutions on the board.
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Solutions:
Angle w: w = 180° —90° = 90°
Angle x: b = 180° —90° = 90°
Angle y: ¢ =180° —48° = 132°
Angle z: d = 180°—132° = 48°
13.Label the exterior angles in the diagram with their measures, and make sure
pupils understand.
14.Draw on the board:

15. Explain: With the information from the previous lesson and this one, we can solve
for all of the missing angles.
16. Ask pupils to work with seatmates to solve for all 7 of the missing angles.
17.Invite volunteers to label the missing angles on the board and explain.
Solution:
[ = 180° — 148° = 32° (supplementary angles); b = 148° (opposite, equal angles);

a=c= M = 32° (using angles in a quadrilateral); o = 180° — 32° =

148° (supplementary angles); m = 180° — 32° = 148° (supplementary angles).

Practice (15 minutes)

1. Write on the board: Find the missing angles in each diagram:

a. b.
59°
18T
Y \/}\
115°
68° *
=
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2. Ask pupils to work independently to find the missing angles.

3. Invite 3 volunteers to write the solutions on the board, and label the missing
angles in the shapes. They may come to the board at the same time.
Solutions:

a. x =113°
y = 360°—113°—113° —87° = 47°
q = 180° —87° = 93°
r =180°—113° = 67°
s =180° —47° =133°
t =180°—113°=67°
b. w=180°—-68°=112°
x = 180° — 115° = 65°
y = 180° — 118° = 62°
z = 180° — 59° = 121°
C. x =360°—100°—104° —56° = 100°
a = 180° — 100° = 80°
b = 180° — 56° = 124°
¢ = 180° —104° = 76°
d = 180° — 100° = 80°

Closing (1 minute)

1. For homework, have pupils do the practice activity PHM2-L059 in the Pupil
Handbook.
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Lesson Title: Solving triangles Theme: Geometry

Lesson Number: M2-L0O60 Class: SSS 2 | Time: 40 minutes

@ Learning Outcome Preparation
By the end of the lesson, pupils Draw the triangle in Opening on the
will be able to identify how to solve board.

various types of triangles by finding side
and angle measures (review).

Opening (4 minutes)

1. Draw on the board:

b
2. Discuss:

a. What is this shape? (Answer: right-angled triangle)

b. What do you know about right-angled triangles? (Example answers: two
sides form a 90° angle; the 3 angles sum to 180°; Pythagoras’ theorem
can be used to find the lengths of the sides.)

3. Explain that today’s lesson is on solving triangles. This means that pupils will be
finding the measures of missing sides and angles.

Teaching and Learning (23 minutes)

1. Label the angles in the triangle on the board as shown:

2. Discuss: How can you find the measure of x?
3. Allow pupils to share their ideas, then explain:
e The angles of a triangle add up to 180°. Missing angles are found by
subtracting known angles from 180°.
4. Solve for x on the board: x = 180° — 90° — 60° = 30°
5. Draw the triangle at right on the board:
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6. Ask pupils to work with seatmates to find the measure of p.

7. Invite a volunteer to write the solution on the board. (Answer: x = 180° — 110° —
26° = 44°)

8. Draw the following triangles on the board:

9. Discuss: What types of triangles are these? What do you know about them?
10. Allow pupils to share their answers, then explain:
e Triangle a. is an equilateral triangle. All 3 of the angle measures are the
same.
e Triangle b. is an isosceles triangle. The bottom 2 angles (the angles
adjacent to the equal sides and the third side) are equal to each other.
11.Ask pupils to discuss with seatmates how to solve for angles y and z. Allow them
a moment to share ideas.
12.Ask volunteers to explain to the class how to solve for y and z. Guide the
discussion and explain:
e For the equilateral triangle, divide the total 180° by 3 to give the measure
of each angle, including y.
e For the isosceles triangle, subtract 36° from 180°, and divide the result by
2 to give the measure of the other 2 angles, including z
13.Ask pupils to solve the problems with seatmates.
14.Invite volunteers to write the solutions on the board. (Answers: a. y = 180° + 3 =
60° b. 180° — 36° = 144° - z = 144° + 2 = 72°)
15. Draw the right-angled triangle on the board:

3 cm.

4 cm.

16.Discuss: How can we find the measure of the missing side, ¢?
17.Allow pupils to share ideas, then explain:
e We use Pythagoras’ theorem to find the missing side of a right-angled
triangle.
e This theorem only works for right-angled triangles. It does not work for
other types of triangles.
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18. Write Pythagoras’ theorem on the board: a? + b? = ¢?, where c is the
hypotenuse, and a and b are the other 2 sides.

19. Explain: Recall that the hypotenuse is the longest side. It is across from the right
angle.

20. Solve the problem on the board, explaining each step:

324+42 = (2 Substitute 3 and 4 into the formula
9416 = (? Simplify
25 = 2
V25 = <2 Take the square root of both sides
c =5

21.Draw the triangle shown below on the board:

13 cm.

12 cm.

22.Ask pupils to give each step to solve for a. As they give the steps, solve on the
board:

a?+12%? = 13?2 Substitute 12 and 13 into the formula
a’+144 = 169 Simplify
a’? = 169 — 144
a? = 25 Take the square root of both sides
Vi = V35
a =5

23.Draw the triangle shown below on the board:

12 cm.

.

16 cm.

24.Ask pupils to work with seatmates to find the measure of side m.
25.Invite a volunteer to write the solution on the board.

Solution:
122 +16% = m? Substitute 12 and 16 into the formula
144 + 256 = m? Simplify
400 = m?
V400 = Vm? Take the square root of both sides
m = 20
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Practice (12 minutes)

1. Write on the board: Find the missing sides and angles marked with a letter in
each diagram:
a. b.

88°
75° S

43°

2. Ask pupils to work independently to find the missing angles.
3. Invite 3 volunteers to write the solutions on the board. They may come to the
board at the same time.
Solutions:
a. s = 75° because the triangle is isosceles; t = 180° — 75° — 75° = 30°
b. w=180°—88°—43° =49°
c. x = 45° because the triangle is isosceles;
To find a, apply Pythagoras’ theorem. Notice that 2 sides are the length of

a.
a*+a® = (y2)2 Substitute a and V2 into the formula
2a2 = 2 Simplify
a? = 1 Divide throughout by 2
Vaz = V1 Take the square root of both sides
a =1

Closing (1 minute)

1. For homework, have pupils do the practice activity PHM2-L060 in the Pupil
Handbook.
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Lesson Title: Proportional division of Theme: Geometry
the side of a triangle

Lesson Number: M2-L061 Class: SSS 2 | Time: 40 minutes
@ Learning Outcomes Preparation

By the end of the lesson, pupils Write the problem in Opening on the
will be able to: = board.

1. Apply ratios to find missing
lengths when a line parallel to one
side divides a triangle.

2. Apply the midpoint theorem.

Opening (4 minutes)

1. Review the previous lesson. Write on the board: Find the missing angle x:

8m
2. Ask pupils to work with seatmates to find x.
3. Invite a volunteer to write the solution on the board.

Solution:
6% +82 = x? Substitute 6 and 8 into the formula
36 +64 = x? Simplify
100 = x?
V100 = +/x2 Take the square root of both sides
x =10

4. Explain that today’s lesson is also on finding the missing sides in a triangle.
Today pupils will be using proportions.

Teaching and Learning (25 minutes)

1. Draw the diagram as shown:

X

/

A

\

L N2

c

2. Explain:
e The line XY divides triangle ABC. It is parallel to side AC.
¢ When aline is drawn parallel to one side of a triangle, it divides the other 2

sides in the same ratio.
BY

3. Write the ratios on the board: 2% = Z¥
XA YC
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4. Explain: These are the ratios formed by the sides. We can use them to solve for
unknown side lengths.
5. Point out each side from the ratio in the diagram on the board. Make sure pupils
understand which are proportional.
6. Label the triangle on the board as shown:
B

Cc

X
3 n/
A

7. Explain: We can find the missing side x using the ratios.

8. Solve for x on the board, explaining each step:

Y v

BX — BY
XA YC
2 = ’Zﬁ Substitute known sides
3
3 = ’Zﬁ Cross multiply
3x2 = x Solve for x
X 6

9. Write the following problem on the board:

8m

9m 6m

10. Ask volunteers to give the steps to solve for y. As they give the steps, solve on
the board:

6 = 8 Set up the ratios
9 y
% = 8 Simplify the fraction
y
2y 8x3 Cross multiply
2y = 24 Solve for y
y = 12

11.Draw the diagram as shown:
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12.Explain:
e Intriangle XYZ, line AB joins the midpoints of two of its sides, XY and XZ.
e The line AB has exactly half the length of the line YZ.
e Thelines AB and YZ are also parallel to each other.

13.Write on the board: |AB| = % |YZ]

14.Write the following problem for the triangle on the board: If |JAX| =5 cm and
|XZ| = 12 cm., find the measure of: a. XY b. AY c. XB d.
BZ

15.Label the known sides of the triangle:

16. Discuss: How can we find the measure of XY? (Answer: Multiply the length of AX
by 2, since it is exactly half of XY.)

17.Solve on the board:|XY| =2 X |AX| =2Xx5cm =10cm

18. Discuss: How can we find the measure of AY? (Answer: It is equal to AX, which is
5cm.)

19.Solve on the board: |AY| = |[AX| =5 cm

20.Follow the same process for parts ¢ and d, solving them on the board:

C. IXBl=>x|XZ|=2x12cm =6cm
d. |BZ| =|XB| =6 cm
21.Write another problem on the board: Find the length of b in the triangle:
4.5m

am 4.5
b .5m

3m
5m

22.Discuss: How can we find b? How do you know?
23. Allow pupils to share their ideas, then explain: b connects the midpoints of 2
sides. That means that it is parallel to the third side. It also means that it

measures half of the third side.
24.Solve on the board: b = %5 = ; =25m
25. Write another problem on the board: Find a, b, ¢, and d in the triangle:
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y H Bem H S
26.Ask pupils to work with seatmates to find the missing lengths.
27.Invite 4 volunteers to each give one of the lengths and explain their answer.

(Answers:a=9cm.,b=16+2=8cm.,c=b=8cm,d=§(10)=5cm)

Practice (10 minutes)

1. Write on the board: Find the missing sides marked with a letter in each diagram:
a. b.

18 m

12m 10 m

N

2. Ask pupils to work independently to find the missing sides.
3. Invite 2 volunteers to write the solutions on the board. They may come to the
board at the same time.

Solutions:
a.

8 = X Set up the ratios

12 10
3 = 1"_0 Simplify the fraction
2

3x10 = 2x Cross multiply
30 = 2x Solve for x
x = 15

b. a=5m,b=2X5m=10m,c=8m
Closing (1 minute)

1. For homework, have pupils do the practice activity PHM2-L061 in the Pupil
Handbook.
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Lesson Title: Bisector of an angle in a Theme: Geometry
triangle
Lesson Number: M2-L062 Class: SSS 2 | Time: 40 minutes
@ Learning Outcome Preparation

By the end of the lesson, pupils Write the problem in Opening on the
will be able to apply the angle bisector = board.
theorem.

Opening (3 minutes)

1. Review the previous lesson. Write on the board: Find the measure of x:

24 cm

2. Ask pupils to find x in their exercise books.
3. Ask a volunteer to give the answer. (Answer: x is half the length of 24 cm; x =

~24 =12 cm)

4. Explain that today’s lesson is on the angle bisector theorem, another theorem
that is related to triangles.

Teaching and Learning (26 minutes)

1. Draw the diagram as shown:

2. Explain:

e We will consider the entire triangle ABC.

e The line AD bisects angle A. If a line bisects an angle, it divides it into 2
equal parts.

e The angle bisector theorem states that an angle bisector of a triangle
divides the opposite side into two segments that are proportional to the
other 2 sides of the triangle.

e Inthis case, AD divides BC into two segments (BD and DC) that are
proportional to the other sides, AC and AB.
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3. Write on the board: 221 — 1481
|DC| |AC|

4. Identify each of the 4 lines in this formula by pointing them out on the board.
Make sure pupils understand which lines are proportional.
5. Label the triangle on the board with lengths, as shown:
A

6cm.

B 3cm. D 4cm. C

6. Explain:
e We want to find the length of x.
e Problems involving the angle bisector theorem will often have a missing
side or segment of a side.
e We must apply the formula with proportions to solve the problem.
7. Solve the problem on the board, explaining each step:

IBDl = |4B|
[DC| |AC|
3 =8 Substitute known sides
4 X
3x = 4X6 Cross multiply
3x = 24 Simplify
X 24
3
x = 8cm.

8. Write the following problem on the board:

10m

3m

6m

9. Ask volunteers to explain how to solve for y. (Answer: Substitute the known
values into the formula, cross multiply, and simplify.)
10. Solve the problem on the board, explaining each step:

IBD| = |AB|
|DC| |AC|
3 = 6 Substitute known sides
y 10
3x10 = 6y Cross multiply
30 = 6y Simplify
2=y
6
y = 5m
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11.Write another problem on the board: Solve for x and y:

\

10 cm

y \/
12.Explain:

e This problem is different because there are 2 missing sides. However, we
know that their sum is 10 cm.

e We can use the ratios to find what fraction of the full length x and y are.
We can use that fraction to find their lengths.

13.Solve the first part of the problem on the board:

Write the ratios: 2 = & = 2
X 12 3

12 cm

8cm

Therefore, y = E of 10 cm
14.Explain:
e We know the ratio of y to x is % To find the ratio of either part to the whole
length of 10, add the individual parts (the numerator and denominator, 2 +
3).
e yis % of the whole side, and x is g of the whole side.

e We only need to use the fraction to find x or y. We can find the other by
subtracting from 10.
15. Finish solving the problem on the board:

y = %oflOcm
= %xlOcm

= 2X2cm
= 4cm
Find x by subtracting y from 10: x =10 —y =10 -4 =6 cm
16. Write the following problem on the board: Solve for a and b:

/ 12 cm

9cm

b

15cm

17.Ask pupils to solve with seatmates.
18.Walk around to check for understanding and clear misconceptions.
19.Invite a volunteer to write the solution on the board.

Solution:
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H . 12 4
Write the ratios: £ = = = =
b 15 5

Therefore, a = % of 9 cm

Calculate a: a = % X9 =4cm
Subtractto find b:9cm — 4 cm =5 cm

Practice (10 minutes)

1. Write on the board: Find the missing sides marked with a letter in each diagram:

a. b.
6m 24 m

18 m

16m

21m

N

12m

2. Ask pupils to work independently to find the missing sides. Allow discussion with

seatmates if needed.

3. Invite 2 volunteers to write the solutions on the board. They may come to the

board simultaneously.

Solutions:
a.
*r = 18 Ratios
6 24
r =3 Simplify
6 4
4x = 6X%X3 Cross multiply
4x = 18 Simplify
x = 18
4
x = 4lnm
2
b.

Write the ratios: £ = 22 =3
c 1 4
Therefore, d = % of 21 m

Calculate a: d =§><21 =3X3=9m
Subtracttofindc: 21 m—9m=12m

Closing (1 minute)

1. For homework, have pupils do the practice activity PHM2-L062 in the Pupil

Handbook.
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Lesson Title: Similar triangles Theme: Geometry

Lesson Number: M2-L063 Class: SSS 2 | Time: 40 minutes

@ Learning Outcome Preparation
By the end of the lesson, pupils None
will be able to use the properties of

similar triangles to deduce lengths in
similar shapes.

Opening (2 minutes)

1. Discuss: What do you think it means for two shapes to be “similar’?

2. Allow pupils to share ideas, then explain: Similar shapes have the same angles
but are different sizes.

3. Explain that today’s lesson is on similar triangles. Pupils will be solving for the
lengths of sides using ratio.

Teaching and Learning (23 minutes)
1. Draw the similar triangles as shown:

B

A C X/\Z
2. Explain:

Similar triangles have the same shape but are different sizes.
Triangles are similar if their respective angles are equal.
In the diagram, triangle ABC is similar to triangle XYZ.

e |If two triangles are similar, their corresponding sides are in the same ratio.
3. Write on the board: 42! = B¢l _ 1Al
lxyl |rz]  |zx|
4. Label the sides of the triangles on the board as shown:

B
Y
4;N
A & I A =~z
8cm

12cm

5. Allow pupils to share ideas, then explain:
e To find the unknown side lengths (AB and BC), we can substitute the
known sides into the ratio formula and solve.
e We do not need to use all 3 ratios at once. We can choose 2 convenient
ratios from among the 3.
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e There should only be 1 unknown in the ratios we choose.
6. Solve the problem on the board, explaining each step:

Find side AB:
14B| = |ca] Choose 2 ratios
[XY] |ZX|
|4B| = 12cm Substitute known sides
4 cm 8 cm
8|AB| = 4x12 Cross multiply
8|AB| = 48 Simplify
|AB| = % Divide throughout by 8
|AB| = 6cm
Find side BC:
B¢l = [cAl Choose 2 ratios
[YZz| [zX|
IBC| = 12cm Substitute known sides
6 cm 8 cm
8|AB| = 6x12 Cross multiply
8|AB| = 72 Simplify
|AB| = % Divide throughout by 8
|[AB| = 9cm

7. Label the triangles with the side lengths, and make sure pupils understand.
8. Write the following problem on the board: Solve for p and q:

P 9m

4m 3m

A\

9. Explain:

e When a line that is parallel to one of the sides is drawn through a triangle,
it forms a second triangle.

e The 2 triangles are similar, because all 3 of their angles are the same.
This means that ratios can be applied to find missing sides.

e Recall that we solved for sides such as p during lesson 61, using ratios of
the sides that are not parallel. Today we will solve for all of the sides,
including the parallel ones.

10. Write the ratios on the board: — = — = 22 = 2
9+3 12 q p+4

11.Explain:
¢ Remember to include the entire side in your ratio. The left side of the big
triangle is the 2 smaller lengths combined, so we have p + 4.
e When working with larger numbers, it is easier if you simplify fractions

. . 3. 9
when possible. Therefore, we will use il place of >
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12.Solve the problem on the board, explaining each step:

Find side gq: Find side p:
3 = 12 3 = P
4 q 4 p+4
3¢ = 4x12 3p+4) = 4p
3g = 48 3p+12 = 4p
3

g = 16m 2=

p = 12m

13. Write the following problem on the board: Find the measures of sides €D and FG:
F

14.Explain:
e When two lines intersect between parallel lines, they form 2 similar
triangles.

e Triangle CDE is similar to triangle GDF.
e The triangle sides that share a line are in the same ratio. For example, DE
and DF.

15. Write the ratios on the board: 121 = IPEL _ ICEL o 1€DI _ 6em _ 5 cm
IDG| |DF|  |FG| 12cm  18cm |FG|
. . . . 6 cm 1cm
16. Explain: We will simplify Py and use e
17.Solve the problem on the board, explaining each step:
Find side CD: Find side FG:
lcol = IDE| IcEl = IDE|
IDG| IDF| |FG| IDF|
|cD| — 1lcm 5cm _— lcm
12 cm 3cm |FG| 3cm
3|CD| = 12x1 5x3 = |FG]|
|CD| = % 15cm = |FG|
|CD| = 4cm

Practice (14 minutes)

1. Write on the board:
a. Find the missing sides, VW and XZ: b. Find the missing sides, s and t:
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z

40 cm

I 4.5 cm

2. Ask pupils to work with seatmates to find the missing sides.

w

Walk around to check for understanding and support pupils.

4. Invite 4 volunteers to write the solutions on the board. They may come to the
board at the same time. Other pupils should check their work.

Solutions:
24 cm _ 1cm _

a. Use ratios: ”

Find side VW
l[vw] — 1cm
40 cm 2cm
2|1VW| = 40x1
2IVW| = 40
[vw| = 20
2
[VW| = 20cm
b. Useratios:2=2=-"2 =_1t
9 3 8+s  t+45
Find s:
2 - 8
3 8+s
28+s) = 8x3
16 +2s = 24
2s = 24-16
2s = 8
s = 8
2
= 4cm

Closing (1 minute)

lvw| _ 30
8cm 2cm  40cm |xXZ|

Find side XZ:
30 — 1lcm
|XZ| 2cm
1|1XZ| = 30X
2
|XZ] = 60cm
Find t:
- t
3 t+4.5
2(t+45) = 3t
2t+9 = 3t
9 = 3t-—2t
9 =t
t 9cm

1. For homework, have pupils do the practice activity PHM2-L063 in the Pupil

Handbook.



Lesson Title: Triangle problem solving Theme: Geometry

Lesson Number: M2-L064 Class: SSS 2 | Time: 40 minutes

@ Learning Outcome Preparation
By the end of the lesson, pupils Write the problems in Opening on the

will be able to apply various theorems board.
and properties of triangles to solve for
angles and lengths.
Opening (5 minutes)
1. Write the following 6 problems on the board:
a. Solve forw, x, y,and | b. Solve for y and z: c. Solve for p:
Z:
5cm
12m
9 15m 12cm
. N Y
12m 7 4m
d. Solve for n: e. Solve for t: f. Solve for a and b:
t 12
10m 8 m ad N
15m
65°
9m
6m n 40" Y24am
. b

2. Discuss: How would you solve for the missing sides in each of these diagrams?
3. Have volunteers explain which theorem, property, or steps they would take to
solve for the missing sides. Allow discussion and guide them to the correct
answer for each.
Answers:

a.

® oo o

f.

Midpoint theorem

Similar triangles or proportional division of sides
Pythagoras’ theorem

Similar triangles or proportional division of sides
Subtract known angles from 180°

Similar triangles

4. Explain that today’s lesson is on solving triangles. Pupils will be applying various
theorems and properties from the previous lessons.
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Teaching and Learning (20 minutes)

1. Ask pupils to work with seatmates to solve problems a, b, and c. Encourage them
to use their notes and Pupil Handbook as a guide.

2. Walk around to check for understanding and support pupils. Revise concepts as
needed.

3. Invite 3 groups of seatmates to present their solutions on the board. Other pupils
should check their work.
Solutions:

a. W=%X9=4.5,x=W=4.5m.,y=7.5m.,z=%><12m.=6m.
2 12 y

. 10
b. Useratios: — === =
15 3 124z y+4

Find z: Find y:
2 = _12 2 = Y
3 124z 3 y+4
212+2z) = 3x12 2(6y+4) = 3y
24+2z = 36 2y+8 = 3y
2z = 36—24 8 = 3y—2y
2z = 12 8m = y
z = 12
2
= 6m
C.

524122 = p?
25+ 144 = p?

169 = p?
V169 = /p?
13cm = p

Practice (14 minutes)

1. Ask pupils to work independently to solve problems d., e., and f.

2. Walk around to check for understanding. Support pupils as needed.

3. Invite 2 volunteers to write the solutions on the board. They may come to the
board at the same time. Other pupils should check their work.

Solutions:
a.
6 _— n
10 8
6xXx8 = 10n
48 = 10n
8 = n
10
n = 48m
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b. t=180° — 65° — 40° = 75°

c. Useratios: —=3=2="22
15 5 24 b
Find a:
3 _ a
5 24
3x24 = b5a
72 = b5a
7 = g
5
14:im = a
5

Closing (1 minute)

Find b:

12

5x%
12

60
60

20m

1. For homework, have pupils do the practice activity PHM2-L064 in the Pupil

Handbook.
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Lesson Title: Conversion of units: Theme: Mensuration

smaller to larger

Lesson Number: M2-L065 Class: SSS 2 | Time: 40 minutes

@ Learning Outcome Preparation
By the end of the lesson, pupils None

will be able to convert from smaller units | =

to larger units using common units of
measurement.

Opening (5 minutes)

1.

2.

3.

Discuss: Ask questions to review common measurements. Allow pupils to
discuss each one. For example:
a. Which is longer: 1 metre or 1 kilometre? (Answer: 1 kilometre)
b. How many centimetres are in a metre? (Answer: 100 centimetres)
c. Which is bigger: 1 gramme or 1 kilogramme? (Answer: 1 kilogramme)
d. Which is bigger: 1 litre or 1 millilitre? (Answer: 1 litre)
Revise the types of measurement. Discuss:
a. What are some units we use to measure length or distance? (Example
answers: kilometres, metres)
b. What are some units we use to measure mass or weight? (Example
answers: grammes, kilogrammes)
c. What are some units we use to measure volume or capacity? (Example
answers: litres, millilitres)
Explain that today’s lesson is on conversion of units from smaller to larger.

Teaching and Learning (20 minutes)

1.

Write the following problem on the board: Fatu walked a total of 3000 metres in
one day. How much did she walk in kilometres?
Discuss: How can we calculate the kilometres she walked?
Allow pupils to share ideas, then explain: Metres are smaller than kilometres. To
convert from a smaller unit to a larger unit, divide by the conversion factor.
Write on the board: 1,000 m = 1 km
Explain:
e This is the factor that we use to convert between metres and kilometres.
e To convert from metres to kilometres, divide by 1,000.
Solve the word problem on the board: 3,000 + 1,000 = 3 km
Explain:
e We can often identify the conversion factor for common measurements.
e For measurements that we are less familiar with, the prefix helps us to
decide the conversion factor.
Write on the board:
10 decimetres = 1m
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100 centimetres = Im

1,000 millimetres = 1m
1 kilometre = 1,000 m
9. Explain:
e Other units follow the same pattern. For example, 1,000 millilitres is equal
to 1 litre.

e A list of some common relationships between units of measurement can
be found in the Pupil Handbook activity for this lesson.
10. Write the following problems on the board:
a. Convert 5,200 mlto |
b. Convert 7,625 mg to g
11.Ask volunteers to explain the steps to solve each problem. As they give the
steps, solve on the board.
Solutions:
a. 5,200 + 1,000 = 5.2 litres
b. 7,625+ 1,000 = 7.625 grammes
12.Write the following problem on the board: Convert 32,000 cm to km.
13.Discuss: We do not have a conversion factor for centimetres and kilometres.
What can we do in this case?
14. Allow pupils to brainstorm, then explain:
e When you do not have an easy conversion factor, it is possible to do 2
conversions.
e We can convert centimetres to metres, then metres to kilometres.
15.Solve on the board, explaining each step:
Step 1. Centimetres to metres:
32,000 =~ 100 = 320 metres
Step 2. Metres to kilometres:
320 + 1,000 = 0.32 kilometres
16. Write the following problems on the board:
a. Convert 95,200 milligrammes to grammes.
b. Convert 2,500 decimetres to kilometres.
17.Ask pupils to work with their seatmates to solve the 2 problems.
18.Invite 2 volunteers to write the solutions on the board and explain.
Solutions:
a. 95,200+ 1,000 =95.2 g.
b. Decimetres to metres: 25,000 <~ 10 = 2,500 m
Metres to kilometres: 2,500 < 1,000 = 2.5 km
19. Write the following problem on the board: Bintu wants to make a dress with some
fabric she has. She has a piece that is 2 metres, and another piece that is 80 cm.
How many metres does she have in total?
20.Discuss: What steps do we need to take to solve this problem? (Answer: We
should add to find the total, but the units should be the same before adding.)
21.Ask pupils to work with seatmates to change the 80 cm in the problem to metres.
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22.Invite a volunteer to write the solution on the board. (Solution: 80 <~ 100 = 0.8 m)
23.Ask pupils to work with seatmates to solve the problem.
24.Invite a volunteer to write the solution on the board. (Solution: 2 + 0.8 = 2.8 m)
25. Explain:
e Converting units is an important skill. To perform operations on measured
amounts, they should always be in the same unit.
e This has many real-world applications.

Practice (12 minutes)

1. Write on the board:
a. Michael measured the distance between his house and his friend’s house.
It was 600 metres. Convert this to kilometres.
b. Mohamed gained 6,500 grammes of weight this month. How much did he
gain in kilogrammes?
c. Ama drank 1,500 ml of water in the morning, and 2 litres in the evening.
How much did she drink in total? Give your answer in litres.
2. Ask pupils to work independently to solve the problems.
3. Ask 3 volunteers to write the solutions on the board. They may come to the board
simultaneously.
Solutions:
a. 600+ 1,000 = 0.6 km
b. 6,500 + 1,000 = 6.5 kg
c. Convertmltol: 1,500 =+ 1,000 = 1.5 |; Add the measurements in I: 1.5 +
2=351

Closing (3 minutes)

1. Discuss: What are some real-life situations when you might need to know how to
convert units? (Example answers: When building something; when deciding how
much material to buy for a project.)

2. For homework, have pupils do the practice activity PHM2-L065 in the Pupil
Handbook.
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Lesson Title: Conversion of units: larger
to smaller

Theme: Mensuration

Lesson Number: M2-L066

Class: SSS 2 | Time: 40 minutes

@ Learning Outcome

By the end of the lesson, pupils
will be able to convert from large units to

Preparation
Write the problem in Opening on the
= board.

smaller units using common units of
measurement.

Opening (4 minutes)

1.

Review the previous lesson. Write a problem on the board: A carpenter has a
piece of wood that is 75 cm long, and another piece of wood that is 2.2 metres
long. How much wood does he have all together?

Ask volunteers to give the steps needed to solve the problem. (Answer: Convert
75 cm to metres, then add it to 2.2 m)

Ask pupils to solve the problem with seatmates.

Invite a volunteer to write the solution on the board.

Solution:

Convert 75 cm. to metres: 75 = 100 = 0.75 m

Add to find the total: 0.75 + 2.2 = 2.95 m

Explain that today’s lesson is on conversion of units from larger to smaller.

Teaching and Learning (20 minutes)

1.

Write a problem on the board: Foday travels 1.5 kilometres to school each day.
How much is that in metres?

Discuss: How can we calculate the metres he walked?

Allow pupils to share ideas, then explain: Kilometres are larger than metres. To
convert from a larger unit to a smaller unit, multiply by the conversion factor.

4. Write on the board: 1,000 m = 1 km
5. Explain:

e This is the factor that we use to convert between metres and kilometres.

e To convert from kilometres to metres, multiply by 1,000.

e Conversion factors between units are the same whether you are
converting to larger or smaller units. The difference is whether
multiplication or division is applied.

6. Solve the word problem on the board: 1.5 X 1,000 = 1,500 m
7. Write the following problems on the board:

c. Convert 1.254 litres to ml

d. Convert 8.65 g to mg
8.

Ask volunteers to explain the steps to solve each problem. As they give the
steps, solve on the board.
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Solutions:
a. 1.254 x 1,000 = 1,254 ml
b. 8.65 x 1,000 = 8,650 mg
9. Write the following problem on the board: Convert 0.25 kg to mg
10.Discuss: We do not have a conversion factor for kg and mg. What can we do in
this case?
11. Allow pupils to brainstorm, then explain:
e Recall that it is possible to do 2 conversions.
e We can convert kilogrammes to grammes, then grammes to milligrammes.
12.Solve on the board, explaining each step:
Step 1. Kilogrammes to grammes:
0.25x%x 1,000 =250 g
Step 2. Grammes to milligrammes:
250 x 1,000 = 250,000 mg
13. Write the following problems on the board:
c. Convert 53 g to mg
d. Convert 0.06 km to cm
14.Ask pupils to work with seatmates to solve the 2 problems.
15.Invite 2 volunteers to write the solutions on the board and explain.
Solutions:
c. 53x 1,000 =53,000 mg
d. Kilometres to metres: 0.06 x 1,000 = 60 m
Metres to centimetres: 60 x 1,000 = 60,000 cm
16.Write the following problem on the board: A tailor had 2.8 metres of fabric. If she
used 150 cm to make a skirt, how much does she have left? Give your answer in
centimetres.
17.Discuss: What steps do we need to take to solve this problem? (Answer: We
should subtract to find what is left, but the units should be the same before
adding.)
18. Ask pupils to work with seatmates to change the 2.8 m in the problem to
centimetres.
19.Invite a volunteer to write the solution on the board. (Solution: 2.8 x 100 = 280
cm)
20.Ask pupils to work with seatmates to solve the problem.
21.Invite a volunteer to write the solution on the board. (Solution: 280 — 150 = 130
cm)

Practice (15 minutes)

1. Write on the board:
a. Aminata lives 0.5 kilometres from the hospital. How far from the hospital
does she live in metres?
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b. Aminata went to the hospital with malaria, and found that her weight
reduced 1.24 kg. How much is this in milligrammes?
c. The doctor told Aminata to drink at least 3 litres of water each day. How
much is this in millilitres?
d. The next day, Aminata drank 1.8 litres of water in the morning, and 1,500
ml of water in the evening. Did she drink enough water?
2. Ask pupils to work independently to solve the problems.
3. Invite 3 volunteers to write the solutions on the board. They may come to the
board at the same time.
Solutions:
d. 0.5x% 1,000 =500m
e. Convertto grammes: 1.24 x 1,000 = 1,240 g
Convert to milligrammes: 1,240 x 1,000 = 1,240,000 mg
f. 31,000 = 3,000 ml
g. Convertltoml: 1.8 x 1000 = 1,800 ml; Add the measurements: 1,800 +
1,500 = 3,300 ml. This is more than 3,000 ml; therefore, she did drink
enough water.

Closing (1 minute)

1. For homework, have pupils do the practice activity PHM2-L066 in the Pupil
Handbook.
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Lesson Title: Perimeter and area of a Theme: Mensuration
square and rectangle

Lesson Number: M2-L067 Class: SSS 2 | Time: 40 minutes
@ Learning Outcome Preparation

By the end of the lesson, pupils Draw and label the shapes in
will be able to calculate the perimeter =— Opening on the board.

and area of a square and rectangle.

Opening (3 minutes)
1. Draw and label the square and rectangle on the board:

Bm‘ 5m.

[1 | T ] " [

2. Ask volunteers to identify and label the length and width of the square and
rectangle. (Answer: length and width of the square = 8 m; length of the rectangle
= 5 m, width of the rectangle =2 m)

3. Discuss: What are the similarities and differences between a square and a
rectangle? (Example answer: Squares have four sides of equal length, while
rectangles also have four sides but two are long and two are short. Both are
quadrilaterals.)

4. Explain that this lesson is on calculating the perimeter and area of a square and
rectangle. It is review of a JSS topic.

Teaching and Learning (20 minutes)

1. Discuss. Allow pupils to share their ideas:
e What is perimeter? (Example answers: The length around a shape; it is
like the fence around a farm or the walls around a room)
e Whatis area? (Example answers: area is the size of the space inside a
shape; a neighbourhood can be called an area)
2. Explain:
e In Maths, “perimeter” is the total length or measure around a shape.
e “Area’” is the size of the space inside of a shape.
3. Explain how to calculate perimeter:
e To find the perimeter of a rectangle or square, add the lengths of all 4
sides together.
e For sides that are the same length, we can take a shortcut and multiply the
length by the number of sides. For square, multiply the length by 4. For
rectangle, multiply the length and the width each by 2.
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4. Write the formulae for perimeter of a square and rectangle on the board:
Square: P =1+1+1+1=41
Rectangle: P =1l+14+w+w =20+ 2w

5. Calculate the perimeter of the square and rectangle on the board using the

formulae. (Answers: Square: P =4l =4 X 8 m = 32 m; Rectangle: P = 21 +
2w =2 X5m+2 X 2m=10m.+4 m.= 14 m)

6. Explain how to calculate area:

e To find the area of a square or rectangle, multiply the measurements of
the two sides, length and width. For square the sides are the same length,
so the area will be length squared.

e The area is always given in units squared. For example, if the lengths are
given in metres, the area should be given in square metres. Note that
perimeter is not given in units squared.

7. Write the formulae for the area of a square and rectangle on the board:
Square:A=1 x1=1?

Rectangle: A =1 xw
8. Calculate the area of the square and rectangle on the board using the formulae.
(Answers: Square: A=1>=8m X 8m = 64 m?; Rectangle: A=1 X w=5m X
2m = 10 m?)
9. Draw the following shapes on the board:

3cm. 1.5 km.
T SRR

Joem. + =+

nl ] 1 1 3.5 km.

[ 1 []

10. Ask pupils to work with seatmates to calculate the perimeter and area of the
shapes.
11.Invite 2 volunteers to come to the board at the same time and show the
calculations for the perimeter and area. (Answers: Square: P =4l =4 X 3cm =
12cm; A=1>=3cm X 3cm =9cm?; Rectangle: P =2l +2w =2 X 3.5km +
2 x 1.5km=7km.+3km.=10km; A=1 X w=35km x 1.5km = 5.25km?.)
12.Write the following word problem on the board: Mr. Bah has a rectangular farm. It
is 200 metres on one side, and 50 metres on the other side.
a. Draw the shape of Mr. Bah’s farm.
b. If he wants to fence his farm, how long will his fence be?
c. He wants to find the area of his farm to know how much fertiliser to
buy. What is the area?
d. If he needs 1 bottle of fertiliser for each 100 m?, how many bottles
should he buy?
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e. If he plants half of his farm with corn, what is the area of the corn?
13. Ask pupils to work with seatmates to solve the word problem. Support pupils as
needed.
14.Invite 5 volunteers to write the solution on the board and explain.
Solutions:

a. 200 m.

7 * ]
50m. + +
—l Ll |—

b. Calculate the perimeter: P=214+2w =2 X 200m+2 X 50m =

400 m.+100 m.= 500 m

Calculate the area: A=1 X w=200m x 50 m = 10,000 m?

d. Divide the area by 100 to find the number of bottles needed: 10,000 m? +
100 m? = 100 bottles

€. Calculate half of the area: %A = %(10,000 m?) = 5,000 m?

o

Practice (16 minutes)

1. Write on the board:
Find the perimeter and area of shapes a. and b.:
a. 22 cm. b. 2.5m.
[T H ] [T f ]

17cm. 4 1 T 1

[ 1] [] [1 T[]

c. Mrs. Jalloh has a perfectly square farm that measures 120 metres on each
side. She will plant i of the farm with cassava.

i. Draw the shape of Mrs. Jalloh’s farm.
il. What is the total area of Mrs. Jalloh’s farm?
iii. What is the area that she will plant with cassava?
iv. If each square metre produces 2 pieces of cassava, how many pieces of
cassava will she have in total?
2. Ask pupils to work independently to solve the problems. Allow them to discuss
with seatmates as needed.
3. Invite volunteers to write the solutions on the board. They may come to the board
at the same time.
Solutions:
a. P=2l4+2w=2 X 22cm+2 X 17cm=44cm + 34cm = 78 cm;
A=l xw=22cmX 17cm = 374 cm?
b. P=4l=4 x 25m =10 m;
A=1?2=25mx 25m = 6.25 m?
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c. i. 120 m.
T ]

[1 T[]

i. A=12=120m X 120 m = 14,400 m?

ii. Calculate % of the area: %A = %(14,400 m?) = 3,600 m?

Iv. Multiply the area for cassava by the number of cassava per square
metre: 3,600 m? x 2% = 7,200 pieces of cassava total.

Closing (1 minute)

1. For homework, have pupils do the practice activity PHM2-L067 in the Pupil
Handbook.
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Lesson Title: Perimeter and area of a Theme: Mensuration
parallelogram

Lesson Number: M2-L068 Class: SSS 2 | Time: 40 minutes
@ Learning Outcome Preparation

By the end of the lesson, pupils Draw and label the shape in Opening
will be able to calculate the perimeter =— on the board.

and area of a parallelogram.

Opening (3 minutes)

1. Draw and label the parallelogram on the board:

3m.

2. Discuss: What are the characteristics of a parallelogram? (Example answer:
Opposite sides are parallel; opposite sides have an equal length; opposite angles
are equal.)

3. Explain that this lesson is on calculating the perimeter and area of a
parallelogram. It is review of a JSS topic.

Teaching and Learning (20 minutes)

1. Discuss. Allow pupils to share their ideas:
e How do you think we can find the perimeter of a parallelogram?
e How do you think we can find the area of a parallelogram?
2. Explain:
e We calculate the perimeter in the same way for any shape: by adding all of
the sides. We use the same formula for a parallelogram that we used for a
rectangle.
e The area involves different formulae and calculations for different shapes.
3. Draw another parallelogram on the board, labeled only with a, b, and h:

h a

-

—
4. Calculate the perimeter of the parallelogram on the board: P = 2a + 2b = 2 X
4m+ 2 X3m=14m
5. Write the formulae for the area of a parallelogram on the board:
A = base X height = b X h
6. Explain: The height of a parallelogram forms a right angle with its base.
7. Draw and label the height of the first parallel