








6,345,625 is the number represented on the abacus.
To subtract 2,124,304, we take away beads that represent this number.

Take away 4 beads from the spike of ones, Take away 0 beads from the spike of tens, Take
away 3 beads from the spike of hundred, Take away 4 beads from the spike of thousands,
Take away 2 beads from the spike of ten thousand, Take away 1 bead from the spike of

hundred thousand and take away 2 beads on the spike of millions.

We remain with one bead on the spike o ones, 2 beads on the spike of tens, 3 beads on
the spike of hundreds, 1 bead on the spike of thousands, 2 beads on the spike of ten
thousands, 2 beads on the spike of hundred thousands, and 4 beads on the spike of

millions.

Those beads that remain on the abacus represent the number 4,221,321.
Therefore, 6,345,625 - 2,124,304 = 4,221,321.
b) Arrange the digits according to place values.

Put the larger number at the top of the table followed by the smaller number. Subtract
the two whole numbers starting from the right to the left.

32 Mathematics | Primary 6 | Teacher's guide




Remember to borrow then re-group where necessary as you subtract.
Millions Thousands Units
H T OH T O H T O
6 |3 4 5 |6 2 |5
- 2 1 2 |4 |3 0O 4
4 |2 2 1 |3 2 1

Therefore, 6,345,625 - 2,124,304 = 4,221,321

d) Possible answers to application activity 1.8

1.
2.

(a) 1,001,090 (b) 1,604,306 (c)2,603,068 (d)1,008,000FRW
1,713,821

1.4.9 Solving real life problems involving subtraction of numbers beyond

1,000,000

a) Learning Objectives

Understand the method of solving the problem involving subtraction
Solve problems involving subtraction of numbers beyond 1,000,000.

Appreciate the use of subtraction of whole numbers beyond 1,000,000 in real life.

b) Teaching and learning resources:

The table of place values;

Number cards with different numbers beyond 1,000,000in different colors;
Different types of counters.

Pens, calculators, notebooks, etc.

Book or wall chart with word problems.

C

) Teaching and learning activities w

Group learners and distribute the instructional materials as suggested.

Let the learners in their groups carry out the learning activity as laid out in the Learner’s
Book.

Invite groups to present their answers to the whole class

Guide the class to harmonize answers by highlighting the steps: understand the problem,
identify facts (givens and requests), draw visual representations and solve the problem
using the subtraction.

Refer the class to the example in the prepared chart or the example given in the textbook.

Using the solved example, tell learners that when solving, the calculation can lead to the
subtraction involving the borrowing or regrouping. Answer any questions they ask to help
them master the concept.
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- Let the learners read in pairs the Study tip and thereafter, assign them to work individually
the application 1.9 in the Learner’s book.

- Mark their work and give feedback.
- Depending on the results, assign learners more consolidation and extended activities:

d) Possible Answers to application activity 1.9

1) The difference is 53,008 pens

2) The number of boys is 1,973,743.

3) There are 5703285 Animals that are not zebras.
)

(
(
(
(4) There are 8,576,750 kilograms remained.

1.4.10. Multiplication of numbers beyond 1,000,000 by a 2 or 3-digit number
a) Learning Objectives

- Understanding the multiplication by a numbers beyond 1,000,000

- Multiplying numbers beyond 1,000,000.

- Show self-confidence when performing the product of numbers beyond 1,000,000.

b) Teaching and learning resources:

Multiplication table, calculator, textbooks, wall charts with solved problems involving
multiplication.

c) Teaching and learning activities w

- Give mental work on previous lesson and invite learners to exchange ideas.

- Group learners and distribute the suggested instructional materials to each group.
- Invite groups to work out the learning activity from the Learner’s Book.

- Invite groups to present their findings to the whole class.

- Guide them to harmonize answers and refer them to the example 1 from the text book and
others from the manilla paper. Example: Multiply: 1,603,421 x 132

Inform learners that there are two methods which can be applied: multiplying the
multiplicand by ones, tens and hundreds separately, then add. Another method is about
using the long method. In the example below, one method has been used. Endeavor to
take them through the second method.

Arrange in vertical order according to the place values of each digit.
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1603421

x 132
3206842 1,603,421 x 2 (ones)
48102630 1,603,421 x 30 (tens)
+160342100 1,603,421 x 100 (hundreds)

211,651,572
Therefore, 1,603,421 x 132 =211,651,572.

Note: It is possible to multiply by 2, then by 3 and then by 1 and consider the appropriate
place of the answer.

1603421
x 132
3206842 1,603,421 x 2 ones
4810263 1,603,421 x 3 tens
+1603421 1,603,421 x 1 hundred

211,651,572
Therefore, 1,603,421 x 132 =211,651,572.

- Invite learners to read and internalize the Study tip related to multiplication.

- Provide application activity 1.11 to be done by pupils and check their answers and give
them the feedback. Verify if learners are aware of the order of multiplication, i.e one by
one of units, one by tens, one by hundreds etc.

- Depending on the results from the application activityl.11, give them additional activities

d) Possible Answers to application activity 1.10
(a) 74,961,992
(b) 123,434,775
(c) 111,907,432
(d) 108,444,314
(e) 229,314,690
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1.4.11. Solving problems using calculation strategies on multiplication
a) Learning Objectives

- Explain the multiplication by a numbers beyond 1,000,000 from word problems
- Multiplying numbers beyond 1,000,000 from word problems.

- Appreciate the use of multiplication of numbers beyond 1,000,000 from real life word
problems.

b) Teaching and learning resources:

Multiplication table, calculator, textbooks, wall charts with solved problems involving
multiplication.

c) Teaching and learning activities w

- Give mental work on previous lesson and invite learners to exchange ideas.

- Group learners and distribute the suggested instructional materials to each group.
- Invite groups to work out the learning activity from the Learner’s Book.

- Invite groups to present their findings to the whole class.

- Guide them to harmonize answers and refer them to the example from the text book and
others from the Manilla paper.

- Harmonize answers by explaining the method used to solve problem: Guide them to
understand the problem, identify facts (givens and requests), draw visual representations
related to multiplication and solve the problem using the multiplication methods

- Inform the learners about the method of multiplication they are going to use.

- Display the example you prepared on a chart or example from the textbook. Allow them to
ask questions where they have not understood.

- Guide learners to internalize the summary related to multiplication.

- Provide application activity 1.11 to be done by pupils and check their answers and give
them the feedback. Verify if learners are aware of the order of multiplication.

d) Expected Answers to application activity 1.11
(a) 14,404,200 (b) 12,512,500 (c) 1,200,000 (d) 169,890,655

1.4.12 Division of numbers beyond 1,000,000 by a 2 Or 3-digit number

a) Learning Objectives

- Understand the meaning of division of a number by another.

- Divide correctly a numbers beyond 1,000,000 by another number.

- Show the self confidence in performing the division of numbers beyond 1,000,000.
b) Teaching resources

- The table of place values;
- Different types of counters.
- Multiplication table for slow learners and calculators to verify if the answer is correct.
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c) Teaching and learning activities w

- Give mental work about simple division, e.g, 12 + 6; 32 + 8; 48 + 6; 100 + 20.
- Group the learners and distribute the suggested instructional materials to each group.
- Invite them to carry out the learning activity 1.12 as suggested in the Learner’s Book.

- Move around in the class for facilitating learners where necessary; ask probing questions
guiding them to know that they divide starting by the left side and that they can take 2
digits when necessary.

- Invite some groups to present their work to the whole class.

- Harmonize answers by highlighting the standard method (vertical or long division) and
that when dividing, we get the number of times a dividend is divided by the divisor.

- Lead the learners through more the examples such as example 1 and 2 in the Learner’s
Book.

- Invite learners to explain in their own words how to divide and lead them through the
study tip given in the learners’ book.

- Assign them the application activity 1.12 to be done individually, mark each student and
provide feedback.

- Depending on the results, give students the appropriate consolidation activity

d) Possible answers for application activity 1.12
1.(a) 77,948  (b) 238,927 (c) 35,041
2. 65,846

3. 23,507

1.4.13. Solving problems using calculation strategies on division

a) Learning Objectives

Understand the meaning of equal division of a number of objects to a given number of people.

Divide equally and correctly a number of objects beyond 1,000,000 to a given number of
people.

Appreciate the use of division in real life situations.

b) Teaching and learning resources:

The table of place values;
Word problems from real life situations;
Different types of counters.

Multiplication table for slow learners and calculators to verify if the answer is correct.

c) Teaching and learning activities w

Begin by giving some simple numbers on division
Group learners and hand out the suggested instructional materials.
Invite them to carry out the learning activity 1.13 in the Learner’s Book.

Guide them as they carry out the activity.
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- Invite each group to present its results.

- Harmonize answers by explaining the method used to solve problem: Guide them to
understand the problem, identify facts (givens and requests), draw visual representations
related to equal shares and solve the problem using the division.

- Tell them that sharing, breaking into parts, distributing, rationing all mean dividing.

- Display the example you prepared on a chart or example 1 and 2 from the textbook. Allow
them to ask questions where they have not understood.

Example: Divide: 1,305,425 + 235

Ask them to copy the question on sheets of paper, then try to work it out.

Encourage them to use the long division method.

239 — 554,525;3 The diviso-r is a 3—dig.it- nl,-lmber‘ V\fh-ich is bigger
117 5’l <« 5x235 than th.e first .three digits in the d|V|den.d: So we
304 start with 4 digits from the left of the dividend).
%2 <= 5x235 1,305+ 235=5rem 6, because 235 x 5 =1,175
—1175, < 5x235 1,304+235=5rem 6, because 235 x5=1,175.

1175 1,292 + 235 = 5 rem 5, because 235 x 5 = 1,175
—1175 <«— 5x235

0 1175 +235 =5 rem O, because 235 x5=1,175

- Give some examples involving dividing numbers beyond 1,000,000.
- Let learners read and internalize the study tip and then,

- Note that division always tends to challenge most learners, Devise the simplest way they
can carry it out efficiently.

- Mark their answers for application activity 1.13, and give them the feedback.

- Depending on the results, assign them additional activities:

d) Possible answers for application activity 1.13
(1) (a) 20016  (b) 701305

(2) Each employee can get 84,450FRW
(3) Each member contributed 11,002 FRW
(4) 352,599 crates were packed

1.4.14: Rounding off whole numbers to the nearest tens

a) Learning Objectives
- Explain the steps of round off whole numbers to the nearest tens

- Find the number after rounding up or rounding down the given number such that the ones
are represented by 0.

- Appreciate the use of rounding up numbers in real life situations.
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b) Teaching and learning resources:
- Wall chart with whole numbers and different problems,
- Table of place value, pens and notebooks.

c) Teaching and learning activities w

- Distribute learners in groups and provide each group with the materials you prepared.

- Refer the learners to the learning activity 1.14 in the Learner’s Book.

- Let learners carry out the activity as you guide them.

- Invite them in a whole class discussion to make a discussion on answers.

- Harmonize them by explaining that “rounding off” means giving an approximate value of
a given number with regard to the digits in the required place value and that place value
to the right.

- Tell them that a number can either be rounded up, or down.

- Draw a number line on the chalk board and indicate numbers from 0 to 10. Show them
the numbers that are nearer to zero than to 10.

D e e e e e

01 2 3 4 5 6 7 8 9 10
[ | |

0,1, 2 3, 4, are 5 6,7,8,9 10 are
rounded down to 0 rounded upto 10

- Write an example on the chalkboard or use examplel, 2 and 3 from the learner’s books
and invite learners to discuss them.

- Give other examples and explain the concept thoroughly and exhaustively.
- Now refer to the examples in the Learner’s Book.

- Let the learners read and internalize the study tip, then assign them to work in pairs the
application activity 1.14. Mark their work and give feedback.

- Depending on the results, give them the additional activities.

d) Possible answers to application activity 1.14
(1) (a) 4,856,800 (b) 6,789,740 (c) 2,234,590 (d) 3,654,860 (e) 62,453,700
(2) 6,753,930 (3) 690,000 (4) 699,000

1.4.15. Rounding off whole numbers to the nearest hundreds and thousands

a) Learning Objectives
- Explain the steps of round off whole numbers to the nearest hundreds and nearest thousands.

- Find the number after rounding up or rounding down the given number such that the nearest
hundreds and nearest thousands.

- Appreciate the use of rounding up numbers in real life situations.
b) Teaching and learning resources

- Wall chart with whole numbers and different problems,
- Table of place value, pens and notebooks.
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c) Teaching and learning activities w

- Review rounding off to the nearest ten.
- Group the learners and distribute the learning aids.

- Guide the learners through the procedure of the learning activity 1.15 in the Learner’s
Book.

- Move around to assist learners in their groups.
- Invite groups to present their findings.

- Basing on the learners’ results and discussion, tell them that, when rounding off numbers
to the nearest hundred, first consider the digit in the tens place value. If it is less than 5,
round it down to zero (0). And add it to the digit in the hundreds place value. If the digit
is5,6,7,8o0r9, round it up to 10 tens or 1 hundred. Add 1 hundred to the digit in the
hundreds place value. Then all the digits to the right should be expressed as (00) (tens
and ones).

- Write or dictate an example or refer learners to example 1 and 2 from the learner’s book.

Example: Round off 6,773,543 to the nearest hundred.
Give learners a chance to locate and identify;

(i) the digit in the required place value.

(ii) the digit to the right of the required place value, and whether it is rounded down or
up.

Now let them try to work it out.

Move around supervising them.

Now explain to those who got challenges as you demonstrate

Solution
6,773,54 :|3_Numberto the right
Number to the right
Required place value
| | | | | | | | | |
D . o e e e e g
01 2 3 4 5 6 7 8 9 10
6,773,500 4 is in the lower limit. It is nearer to 0. It is added to 5 to give 5.
5 000

Therefore, after rounding off 6,773,543 to the nearest hundreds it
6,773,500 becomes 6,773,500.

- Now embark on the examples in the Learner’s Book.
- Follow the learners as they explain the procedure and give remarks.

- Invite learners to formulate the methods and steps to follow when rounding off the whole
number to the nearest thousands, then make a class presentation.

- Guide them to the Study tip. Thereafter, assign them to work individually on the application
activity 1.15 and mark them to verify if the Learning Objectives are achieved.

- Depending on the results, assign them the following additional activities.

40 Mathematics | Primary 6 | Teacher's guide




d) Possible answers for application activity 1.15

1.(a) 3,654,600 (b) 22,987,700 (c) 564,324,900 (d) 3,890,900
2. (a) 6,069,000 (b) 8,523,000 (c) 64,565,000 (d) 70,310,000

1.4.16 Rounding off whole numbers to the nearest ten thousands, hundred
thousands and millions

a) Learning Objectives

- Explain the steps of round off whole numbers to the nearest ten thousands, hundred
thousands and millions.
- Rounding off whole numbers to the nearest ten thousands, hundred thousands and millions.

- Appreciate the use of rounding up numbers in real life situations.
b) Teaching and learning resources

- Wall chart with whole numbers and different problems,
- Table of place value, pens and notebooks.

c) Teaching and learning activities w

- Review rounding off to the nearest hundred and thousand.

- Form groups and ask learners to collect the prepared materials.

- Invite learners to carry out the learning activity 1.16 in the Learner’s Book.

- Move around to each group to support learners where necessary.

- Invite groups to present in a whole class discussion and moderate the discussion.

- Harmonize answers, and guide learners through the procedure, discuss it and make
conclusions.

- Give other examples on the chalkboard or refer them to example 1, 2 and 3 and ask learners
to discuss them.

- Introduce rounding off to the nearest hundred thousand with the examples.

- Ask learners to explain in their own words the method for rounding of whole numbers and
then lead them to read the Study tip.

- Invite them to work out in pairs the application 1.16. Mark the answers and give learners
the feedback.

d) Possible answers to application Activity 1.16

1. (a)50,000,000 (b) 43,000,000 (c) 11,000,000

2. 4,690,000 Frw.

3. 1,500,000

4. (@) 3120,640 (b) 8,670,800 (c) 7,457,000 (d) 61,200,000 (e) 8,600,000
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1.5 Answers for the end unit assessment questions

1.

A W N

© O N O U

10.
11.

12

76,767,709

7= Ten Millions
6=Million

7=Hundred Thousands
6=Ten Thousands
7=Thousands
7=Hundreds

O=Tens

9=0Ones

. (a) Ten thousand (b) Hundred thousands
. Seven one million thousands twenty three
. Place value is the value of a digit based on its position in a number (like units, tens,

hundreds). A digit is a single symbol used to write numbers (0, 1, 2, 3, 4, 5, 6, 7, 8, 9).

(a)> (b)> (c)>

. (a) 9,000,000 (b) 6,600,000 (c) 98,780,000 (d) 45,367,000 (e) 10,000,000
. 46,210,495 books

. Five million six hundred seventy eight thousand nine hundred fifty.

Quantity one Sign | Quantity two Total

1,456,776 kg + 2,456,767 kg 3,913,543 kg
2,555,550 FRW - 11,189,660 1,365,890 FRW
23,752 FRW x | 450 10,688,400 FRW
49,560,000 FRW + | 7,080 FRW 7,000 FRW

(a) 47,350,184 bottles (b) 26,457,584 bottles.

Bank Employee Error Consequences & Prevention

- A customer might receive 270,000 less (45,637,089 - 45,367,089) in transactions

- Loan repayments could be calculated incorrectly

- Account balances would show wrong amounts

- Customers could lose trust in the bank

Prevention Methods: Always read numbers digit-by-digit carefully. Use commas to
separate place values clearly (45,367,089). Double-check work with a calculator. Have
a colleague verify large transactions. Say numbers aloud when processing (“forty-five
million, three hundred sixty-seven thousand...”).

Rounding 9,999,958 to Nearest Million. Here’s how to round this big number:

Find the millions place: It’s the 9 at the front (9,000,000)

Look next door (the hundred-thousands place): It’s another 9

Remember the rule: If the next digit is 5 or higher, we round up.

Apply it: The next digit is 9 (which is >5), so we round up.

Add 1 million: 9,000,000 + 1,000,000 = 10,000,000
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- Change other digits to 0: Final answer is 10,000,000.

Note: If there are the two-five bead abacus, invite groups of learners to present their
projects on how to perform multiplication and division.

1.6. Additional activities for the whole unit

1.6.1 Consolidation activities
1. Write the following in number words or in figure (a) 1,245,145 (b) 2,637,340 (c) Eleven
million twenty-five thousand, one hundred eleven.
2. What is the place values of the underlined digits: (a) 1,009,667 (b) 5,264,5687?
3. Work out:
(a) 9,876,444 + 1,776,000=
(b) 265,468 x 456=
(c) 2,233800 + 225=
Expected answer for Consolidation
1.(a) 1245,145: One million, two hundred forty-five thousand, one hundred forty-five.
(b) 2,637,340: two million, six hundred thirty-seven thousand, three hundred forty.

(c) Eleven million twenty-five thousand, one hundred eleven: 11,025,111
2.
(a) 1, 009,667
|

-
Hundred thousands

(b) 5,264,568
i » Thousands

3.
(a) 9,876,444 + 1,776,000= 11,652,444
(

b) 265,468 x 456= 121,053,408
(c) 2,233,942 + 225= 9928

1.6.2 Extended activities

1. Munyaneza bought 20 kg of beans at 550 FRW per kg and 50 kg of sweet potatoes for
280 FRW per kg. If he paid 5,000 FRW including 2,800 of sweet potatoes.

(a) How many kg of sweet potatoes did he pay for?
(b) If he bought only 5 kg of beans. Was the money paid enough? Explain
(c) Write all the required money in words:

2. For each month I save, 15,000 FRW from my salary.

(a) How much money will I save for 10 years?
(b) What is the value of 5 in the answer of (a)?
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Multiplying and Dividing
“ 4+ =

Ve - =
% +

MULTIPLICATION AND DIVISION
o OF INTEGERS

Key unit competence: Pupils will be able to multiply and divide integers.

2.1 Prerequisite knowledge and skills

Pupils will perform well in this unit if they have knowledge and mastery of the following:
writing numbers in words/figures, addition and subtraction of integers.

2.2 Guidance on the introductory activity

- Invite learners to form groups and lead them to work on introductory activity to understand
the concept of multiplication of positive and negative numbers.

+ Invites pupils to use manipulatives such as two-colored counters or algebra tiles
allows students to physically model problems involving integers.

+ Allow learners present their findings;

« Harmonize their works and arouse their curiosity on the content they will learn in
this unit. Tell them that they are going to learn how to get the exact solution of
questions they had in this unit.

Possible answers for the introductory activity

1) a) If you reach the point B, you are at step 20, if you go back jumping 2 steps four times
without changing the direction, you are at 8 steps from B, this is 12 steps from A.

b) To cover the distance from point B to A, there are 20 jumps done backwards. This can
be expressed by -20 because they are done backwards.

c) If A becomes point 0, if I continue jumping and pass the starting point A four steps,
I will be in -4, this is the position at 4 steps before zero.

2) The second object has -2 degrees times 5 which is -10 degrees.

Note: Some learners can fail to answer to the question, tell them that this unit will help
them understand how an integer can be multiplied by another number.

3) Follow answers given by individual groups and harmonize them.

2.3 Cross-cutting issues to be addressed

Throughout the teaching process of this unit, it will be crucial to help learners to master
the content and it is better to address cross-cutting issues to show them the application of
what they are learning in their real life.

So, in this unit, we will address the following cross-cutting issues as non-stand alone within
classroom activities and through the development of the content.
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Peace and value education: First of all as a teacher you have to be a peace maker in
your class and role model so that learners will imitate how you behave. When there is any
conflict do not leave without helping to solve it within the lesson. Encourage learners to
behave well, being humble, honest, etc.

Gender Education: This cross-cutting issue will be addressed through giving equal
opportunities to both boys and girls during the lesson.

Financial education: We will show that powers are used when calculating the amount of
money received or to be deposited to the bank. It is also addressed when pupils discuss

word problem involving how to use money.

- Environment and sustainability: This will be addressed when pupils will be maintaining
hygiene for their classroom and for materials they used.

2.4. List of lessons

Lesson Number of
Periods: 16

Introduct

Multiplying integers using counters

Multiplying integers using a number line

Multiplying integers without using a number line

Dividing integers using a number line

Dividing integers without using a number line

o 01|~ (W N [k O
w W |k (W N N

Solving problems involving multiplication and division of
integers

7 End unit assessment 1

2.4.1 Multiplying integers using counters

a) Learning Objectives
- To explain the rules of multiplication of integers.

- To explore the multiplication of integers practically using counters (or buttons) of different
colored faces.

- To associate the concept of integers with real life.
b) Teaching and learning resources

Red and blue counters, or plastic pieces or transparent counters whose one side is blue
and other side is red.
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c) Teaching and learning activities w

Guide learners in the whole class discussion by giving them instructions as follow:
Consider the red side of the counter as positive (+) and the blue side of the counter as
negative (-).

Positive Negative

Multiplying two positive integers:

Then, group learners and for each group, give them the counters and then working sheet
on which there are integers to be multiplied. (Use activity 2.1 or the book for practical
activities in Mathematics).

Invite groups to present their works in a whole class discussion.

For each case, guide learners to summarize how to multiply integers using counters and
the sign of answer to be found depending on the sign of terms: As observed from the
results we note the following:

i. Multiplying two positive integers you get a positive integer since according to our
practical activity means picking red faced counters repeated number of times and
placing them without inverting.

ii. Multiplying two negative integers gives a positive integer since it involves inverting
the counters after repeatedly adding the blue counters. They are inverted to get
the red faces up because of the negative sign of the multiplicand.

iii.Multiplying a negative integer and positive integer gives a negative integer. If it
is the multiplicand which is negative, we invert the total counters and If tis the
multiplier which is negative we don’t invert the counters.

d) Possible for application activity 2.1
(a) +16  (b)+40 (c)-14  (d)-15

2.4.2 Multiplying integers using a number line

a) Learning Objectives

Describe the steps taken when multiplying and dividing integers

- Apply the concepts of multiplication to solve problems involving integers.

- Appreciate the use of multiplication of integers using a number line in real life.

b) Teaching and learning resources

Number lines, wall charts with integers and number lines, textbooks, manila papers, pens,

notebooks, counters.
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c) Teaching and learning activities w

- Ask learners to recite multiplication tables of 7, 8, 11.
- Ask learners to form groups and provide each group with the necessary materials.
- Assign groups to carry out the learning activity 2.2 in the Learner’s Book.

- Help learners to realize, as they present their reports, that 5 x 7 means 5 groups of 7
steps.

- Ask learners to give the interval covered if they started from 0 and arrive to 12 by the use
of the number of jumps and the length of ne jump.

- Harmonize answers by highlighting that one jump has +4 and the number of jumps is 3 and
then the interval covered is (+4) x3 = +12.

- Invite learners to take their rulers, draw number line and work out example 1, 2 and 3
from the learner’s book.

- Motivate them to ask questions where necessary and provide well guided answers.
- Ask them to summarize how they can multiply integers using a number line.
- Guide them to explore the summary to internalize the way of multiplying:

«  To multiply a positive integer by a positive, move to the positive side.

For example (3) x (+3)
1st group 2nd group 3rd group

I I I I I I I I I I I I I I
B B D B E R B R B B N R N N N . R
-7 6 -5 4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10
+  To multiply a negative integer by a negative numbers, move to the positive side.
For example (-3)x (-2)

-]
2 1 0 1 2 3 4 5 N 7 8

- Guide learners to summarize how multiplication changes sign of factors: As observed from
the results we note the following:

i. Multiplying two positive integers you get a positive integer, it means picking red
faced counters repeated a number of times and placing them without inverting.
ii. Multiplying two negative integers gives a positive integer, it involves inverting the

counters after repeatedly adding the blue counters. They are inverted to get the
red faces up because of the negative sign of the multiplicand.

iii. Multiplying a negative integer and positive integer gives a negative integer.

- Assign them to work individually the application activity 2.2, mark them and provide
feedback.

- Depending on the results, assign them the following additional activities.

Mathematics | Primary 6 | Teacher's guide

47




d)Possible Answers for application activity 2.2

[ [ I [ | [ I [
0 8 16 24 32 40 48 36
(b)
~22 11
I I I [ I B I A I I I [ O IO |
- [ [ F 1ttt 1t 1T 17 1T 17 © 17 1 17 1" [
-22 -21-20-19-18-17-16-15-14-13-12-11-10-9 -8 -7 6 -5 -4 -3 -2 -1 0 2
(c)
6 x-4 6 x-3 6 x-2 6 x-1

=27 -24 -21 -18 -15 -12 -9 -6 -3 0
(e)
12 x 1 12 x2 12 x3
0 12 24 36
(f)
-4 x4 -4 x3 -4 x3 -4 x2 -4 x 1
-20 -16 -12 -8 -4 0
2.
+3 x+6 =+18
. I ! | ! i !
0 3 6 9 12 15 18
3 2 x9=-18
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2.4.3 Multiplying integers without using a number line

a) Learning Objectives

Describe the steps taken when multiplying integers
Apply the concepts of multiplication to solve problems involving integers.

Appreciate the use of multiplication of integers without using a number line in real life.

b) Teaching and learning resources

Pens, notebooks, textbooks, calculator.

c) Teaching and learning activities w

Note: The concept: negative x negative = positive confuses most learners. Ensure learners

Use the flash cards to help learners recall that a positive number times a positive number
gives a positive number, a negative times a negative gives a positive, positive x negative
gives negative and negative x positive gives a negative number.

Organize learners into manageable groups and provide each group with the necessary
materials.

Invite them to carry out the learning activity in the Learner’s Book.

Let the learners carry out the group presentation in a whole class discussion and finally
come up with a general report.

Help learners to harmonize their work.

Guide learners through the examples on a displayed chart or example from learner’s
book:

Give learners numbers to try out by answering them orally.
e.g: (+2)x(+4)=__, (-2) x(+9)=_, (-9) x (+8) = _etc.
Encourage them to ask questions where they get challenges.

Invite them to discuss the Study tip. Later, tell them to work individually the application
activity 2.3 in the Learner’s Book.

Mark their work and give them feedback.

get the concept very well by highlighting the opposite of the opposite of something.

Depending on the results, assign them the following additional activities.

d) Possible answers for application activity 2.3

(a)+16  (b)+40 (c)-7 (d)-99 (e)-1500

2.4.4 Division integers using a number line

a) Learning Objectives

Explain the steps taken when dividing integers

- Apply the concepts of division to solve problems involving integers.

Develop how integers change their sign in division.
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b) Teaching and learning resources

Number lines, wall charts with integers and number lines, textbooks, manila papers, pens,
notebooks, counters.

c) Teaching and learning activities \7

- Review multiplying integers using a number line.
- Ask learners to form groups and provide each group with materials to use.

- Assign them to work on the learning activity in the Learner’s Book and guide learners as
they discuss.

- Instruct them through the activity

- Give them time for group presentation and later come up with harmonized answers. That
is; there are 4 intervals. The division statement is 28 + 7 = 4.

- Change the sign of numbers, that is -28, -21, etc. The division statement is -28 + 7 = -4

- Remind them that division is the reciprocal of multiplication. And ask them to express the
meaning of 4 or -4. Lead them to conclude that it is the length of one jump.

- Write another example on the chalkboard for class discussion or lead them through
example from the learner’s book.

- Applying the sign rule and since both numbers are negative, the answer is positive.
Therefore, (-16) + (-4) = +4, it means 4 number of jumps in the same direction.

- Give out some numbers for learners to share ideas in groups and ask them to use a number
line to get the answer. For example: +18 + 3, -18 + 3, +24 + 6, -24 + 6.

- Guide learners as they read through and study the examples in Learner’s Book.
- Guide them through division as a repeated subtraction:

+ Start from zero and make intervals equivalent to the divisor in length until you
reach the dividend.

+  The number of intervals becomes the answer.
+ If the dividend is in the positive direction (quotient), the integer is positive.

« If the dividend is in the negative direction, the integer is negative.
Note: Dividing integers using a number line may sometimes be confusing. Ensure that you
give numerous examples:

Divide: (+9) = (+3)
We need to find how many steps of +3 make +9. The step size, +3, is positive; so, walk forward.

Start at 0. Take steps forward to end up at +9.

a
+ :/—\:/—\:/—\:
-3 0 +3 +6 +9

We took 3 steps. We are facing the positive end of the line. So, (+9) + (+3) = +3
Divide: (-9) +(-3)
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) -5 -3 0 3
We took 3 steps. We are facing the positive end of the line. So, (-9) + (-3) = +3.
Divide: (-9) = (+3)
We need to find how many steps of +3 take us to -9. The step size, +3, is positive; so, walk
forward. Start at 0. To end up at -9, we took 3 steps forward.

a
_'g _5 —I3 Cl +|3

We are facing the negative end of the line. So, (-9) + (+3) = -3.

Divide: (+9) + (-3)

We need to find how many steps of -3 take us to +9. The step size, -3, is negative; so,
walk backward. Start at 0. To end up at +9, we took 3 steps backward.

a8
-3 0 +3 +6 +9

We are facing the negative end of the line. So, (+9) + (-3) = -3.

- Invite them to work out application activity 2.4. Mark their work accordingly and give
feedback.

d) Possible answers for application activity 2.4

(a) 1%t step 2™ step 3" step 4 step 5™ step

A

(b)

b
|
I %
A 2
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(d)

-28 -24 -20 -16 -12 -8 -4 0
(9)
-9 - -3 0
(h)
N i i >
-2 -16 8 0

2.4.5. Dividing integers without using a number line

a) Learning Objectives

- Describe the steps taken when dividing integers

- Apply the concepts of division to solve problems involving integers.
- Develop the use of division of integers in the real life.

b) Teaching and learning resources

Wall charts with integers and number lines, textbooks, manila papers, pens, notebooks,
counters, calculator.

c) Teaching and learning activities:

- Review how to multiply numbers without using a number line.
- Provide each group with flash cards having the learning activity from the Learner’s book.

- Let them carry out the activity and later call groups for the presentation in a whole class
discussion.

- Harmonize their work by highlighting that dividing integers of the same signs gives a positive
integer and dividing integers with different signs gives a negative integer.

- Guide learners on how to divide signs and inform them that dividing integer signs is similar to
multiplication. That is: positive + positive = positive, negative + negative = positive, positive
+ negative = negative, negative + positive = negative

- Guide learners through some examples on a displayed chart or examples from the learner’s
book.

- Let them share the experience and refer to the summary from the learner’s book.

- Give lots of practice especially through mental work and then, invite learners to work
individually the application activity 2.5. Mark their work and give them feedback.

- Depending on the results, assign them the following additional activities.

d) Possible answers for application activity 2.5

(a)-3 (b)+3 (c)-5 (d)+4 (e)+3.
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2.4.6 Solving problems involving multiplication and division of integers

a) Learning Objectives

- Explain the steps of dividing integers from real word problems.

- Apply the concepts of division to solve problems involving integers.

- Develop the use of division of integers in real life problems.

b) Teaching and learning resources

Wall charts with word problems involving integers, number lines, counters, textbooks,
manila papers, pens, notebooks, calculators.

c) Teaching and learning activities \7

- Review multiplying and dividing integers with same and different signs.
- Ask learners to get into their groups.

- Provide each group with cards and markers.

- Guide them as they carry out the activity 2.6 in the Learner’s Book.

- Invite some groups to present answers in a whole class discussion;

- Guide the whole class to harmonize answers.

- Guide learners through some examples such as example 1 and 2 from learner’s boo which
require reading and working out.

- Let learners share with whole class how they can solve a problem involving integers.

- Harmonize answers by explaining the method used to solve problem: Guide them to
understand the problem, identify facts (givens and requests), draw visual representations
related to the problem and solve the problem using the related operation;

- Tell them that sharing, breaking into parts, distributing, rationing all mean dividing
- Discuss and guide learners through situations which are positive or negative.
Positive situations include; profits, goal scores, raise in temperatures and so on.
Negative situations include: debts, fall in temperatures, loss, buying on credit and so on.
- Guide learners to explore more examples from different books.

- Give lots of practice especially through mental work and then, invite learners to work
individually the application activity 2.6. Mark their work and give them feedback.

d) Possible answers for application activity 2.6
(1) a) 500 FRW  b)2500Frw  (2)at 12  (3)27°C  (4)-15 points

2.5 Answers for the end unit assessment
Depending on the time available, select questions that will help you to assess if the key unit
competence was achieved.

Answers for questions of the end unit assessment:
1.(a)+3 (b)-30 (c)-6 (d)144 (e)+1
2) State whether the following statements are true or false:
(a) True. (b) False. (c) True.
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3) Fill in the blanks:

(a) (-8)x(+3_)= +24

(b) (42_)+(-6)=-7
(c) The quotient of(-45) and (+9) is -5.
(

4) (a)
. m R 3x(_4)=_12
-12 -8 -4 0
(b)
. (YYW > : 21+(-3)=-12
-21 -18 -15 -12 -9 -6 -3 0
(c) 1 2 3 4 5
. /_Wm I . :30+(+5)=_12
0 6 12 18 24 30 36
(d)
4x-12 4x-11 4x-10 4x-9 4x-8 4x-7 4x-6 4x-5 4x-4 4x-3 4x-2 4x-1
i S B E— L S T S > (+12)#(-4)=-

-48 44 -40 -36 -32 -28 -24 -20 -16 -12 -8 -4 0
5) 4,800 FRW
6) a) She owes them 48,000 FRW

b) She has -48,000
7) 400 FRW
8)1500 FRW
9) 200 FRW
10) The profit will be 7 x (+30,000Frw) = + 210,000 Frw
12)20+-4=-5

12) a) Understanding how to multiply and divide integers helps people to make sense of
everyday situations involving gains and losses.

b) In real life, debt means you owe money, which we represent using negative integers.

13) a) Mukahirwa’s situation owing money but managing to pay a part of it teaches
important lessons about financial responsibility and integrity

b) Being financially responsible doesn’t mean being rich, it means being honest, wise,
and committed with the resources you have.
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2.6 Additional activities

2.6.1 Consolidation activities

Set simple questions for the slow learners to practice. Encourage and guide them to
understand words like quotient, share, distribute.

(1) Multiply: -4 by +3.

(2) What is the product of +2 and -57?
(3) What is the quotient of -9 and 37
(4) Find the product of +3, -6 and +5

Give slow learners time for redoing worked examples and some other exercises.
Work out:

(a) (+131) x -78 (b) (+200) + (-25) (c) (+27) + (+9)

(d) -42 x -12 (e) 7800 + (-100)

2.8.2 Extension Activities
(1) (-123) + (+23)) x ((+100) + (-75)
(3) (-807 x 100) + 20

(4) Kantengwa stands on -12, she moves 5 steps forward positive integer and one step
backward. At which integer is she standing on now?
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POWERS, INDICES, LCM AND GCF

Key unit competence: Pupils will be able to use powers, indices and apply the

Lowest Common Multiple (LCM) Greatest Common Factor
(GCF) when solving problems.

3.1. Prerequisite

Pupils will easily learn this unit, if they have a good background on the following: to read,

wri

te, order, compare, add, subtract, multiply and divide numbers beyond 1,000,000.

3.2. Introductory activity and guidance

Invite pupils to read the scenario of introduction in the learner’s book.

Guide pupils to discuss and give examples of numbers written in form of powers they
previously meet and where they saw them;

Ask them to try to explain the meaning and advantage of expressions written in form of
powers.

Move around in the classroom to get aware of different suggestions and ask some probing
questions where necessary.

Invite all pupils to a whole class discussion and basing on their experience, prior knowledge
and abilities shown in answering questions for this activity, open a discussion with probing
questions to facilitate them to give their predictions and ensure that you arouse their
curiosity on powers and main topics to be leant in this unit.

Possible answer for introductory activity for unit 3

1) Yes, they mean the same.

(1,000 x 2 x 2 x 2) means multiplying 1,000 Frw by 2 three times (doubling each day for
3 days). Calculation: 1,000x2=2,000; 2,000 x 2 = 4,000 and then, 4,000x2= 8,000 Frw
(after 3 days).

The same thing, (1,000 x 23) = 1,000x8=8,000 Frw (same result).

2) The best technique is finding the Least Common Multiple (LCM) of 40 and 60.

3)

The LCM is the smallest number that appears in both lists. From the multiples above, 120
Frw is the smallest common amount.

The distance from the earth to the sun can be easily written in short as follows:
149.6 x 10°
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a) Yes we meet such numbers written in the form of powers when we were reading how
to find the areas or volume of solids. For example: volume of a cube of side 10cm is

v=2s.5.8 =10cm.10cm.10cm = (IOCm)3 =10°cm’®

b) This fom called power form helps to simplify mathematics expressions.

3.3. Cross-cutting issues to be addressed

Throughout the teaching process of this unit, it will be crucial to help learners to master
the content and it is better to address cross-cutting issues to show them the application of
what they are learning in their real life.

So, in this unit, we will address the following cross-cutting issues as non-stand-alone
within classroom activities and through the development of the content:

Peace and value education: First of all as a teacher you have to be a peace maker in
your class and role model so that learners will imitate how you behave. When there is any
conflict do not leave without helping to solve it within the lesson. Encourage learners to
behave well, being humble, honest, etc.

Gender Education: This cross-cutting issue will be addressed through giving equal
opportunities to both boys and girls during the lesson.

Financial education: We will show that powers are used when calculating the amount of
money received or to be deposited to the bank. It is also addressed when pupils discuss
word problem involving how to use money

Environment and sustainability: This will be addressed when pupils will be maintaining hygiene
for their classroom and for materials they used.

3.4 List of lessons/sub-heading

List of lessons Number of

Periods: 16
0 Introduction to Indices 1
1 Defining base and exponent 1
2 Multiplying and the law of multiplication of indices 2
3 Dividing and the law of division of indices 1
4 Multiplying and dividing indices 1
5 Finding unknown and the law of multiplying indices 1
6 Finding the unknown and the law of dividing indices 1
7 Finding the lowest common multiple (LCM) of numbers 1
8 Solving problems involving LCM 2
9 Factors of a whole number 1
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10

Finding the greatest common factor (GCF) of numbers

11

Solving problems involving GCF

12

Finding the unknown number using LCM and GCF

13

N

End unit assessment

3.4.1 Meaning of indices

a) Learning Objectives

Define indices

- Convert a number in form of product of its prime factors.

Develop the use of indices in real life.

b) Teaching and learning resources

- Wall chart with numbers written in form of powers,

Pens, notebooks, and textbooks.

c) Teaching and learning activities w

Ex

Write 3x 3 x 3 x 3 using indices.

Start with mental work on squaring numbers for example, 2 x 2, 4 x 4, 5 x 5 and so on.
Ask learners to form groups.
Invite them to study the multiplications in the activity 3.1 in the Learner’s Book.

Let t them find out and record the number of times 2 has been multiplied and suggest
another way such a sentence can be presented.

Through a discussion, help learners to realize that the sentence can be written in short by
writing 2 once, then counting the number of times it has been multiplied to write above 2.

Therefore, 2 x2x2 x2 x2x2=2°
Write a similar example on the chalkboard and guide learners through it.
Example: Write 8 x 8 x 8 x 8 x 8 x 8 in short.

Explain to the learners that 8 has been multiplied by itself 6 times, so 8 must be written
once and the number of times it has been multiplied written to the right above it;

Thatis8x8x8x8x8 x8=8°

Guide learners to define indices as of powers as numbers written in form of «” read as a
power n to mean that the number a has been multiplied repeatedly and n is the number of
times it is repeated.

Take the learners through the examplel and 2 in the Learner’s Book as you emphasize the
figure that must be written once and the one that should be written above it.

Give them some examples involving finding the numbers that are missing to test whether
they have understood.

For example:

ample 1
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appl

Solution

3x3x3x3=3%

(3has been multiplied by itself 4 times. Write 4 to the right, above 3)
Example 2

Werite 8 x 8 x 8 x 8 x 8 using indices.

Solution

8x8x8x8x8=8>

(8 has been multiplied by itself 5 times. Write 5 to the right, above 8
- Guide learners through more examples and assign them to work individually on the

ication activity 3.1 from the Learner’s Book. Mark their work and give them feedback.

d) Possible answers to application activity 3.1

1.(a) 7°
2.(a) 4"

(b) 6
(b) 117

3.(a) 3x3x3x3x3x3x3  (b) 5x5x5x5x5x5x5x5x5  (c) 2x2x2x2
3.4.2. Defining base and exponent

a) Learning Objectives

- Describe the components of the number written in index notation.

- Write a number in form of product of its prime factors.

- Appreciate the use of a number written in prime factor.

b) Teaching and learning resources

- Wall chart with numbers written in form of powers.

- Pens, notebooks, and textbooks.

c) Teaching and learning activities w

Review the work taught in the previous lesson.

Ask learners to form groups and guide them through the learning activity from the
learner’s book.

Guide them to come up with the correct answers, i.e, 7 is supposed to be multiplied
and 4 is the number that shows the number of times 7 has been multiplied.

Ask learners to give the general name of 7 and the general name of 4.
Write an example on the chalkboard or use example from the learner’s book.

Example: Given the notation 4’ which digit shows the
(a) exponent? (b) base?
Explain to the learners that the number that represents the number of times a factor

has been multiplied is the exponent or index. The number that should be multiplied
by itself is the base.
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Example
Given 63, which number shows the base and exponent?
Solution

6is base. While 3 is exponent or index.
Because:

- Ensure that learners learn how to read different notations/(powers). For example 4°
is read as four to the power of 3 or four raised to the third power.

_—exponent

n
a‘“~base

- Explain that the plural for index is indices, such that learners do not get confused.
- Guide learners as they study the examples.

base. isthe numberthat has been multiplied repeatedly.
exponent or index is the number of times a number has been multiplied by itself

Guide learners through the Study tip and then, assign them to work individually the
application activity 3.2 in the Learner’s Book. Mark the answer and provide feedback.

Depending on the results, assign them the additional activities.

d) Answers for application activity 3.2
1.(a)5 (b)6 (c)10

2.(a)5 (b)9 (c)4

3. 96

4. 11x11x11x11x11

5. 6" (Exponent 13, base 6)

3.4.3. Multiplying and the law of multiplication of indices

a) Learning Objectives

Define the multiplication of indices
Multiply numbers and expressions given in form of indices
Appreciate the use of multiplication of indices in real life

b) Teaching and learning resources

Wall chart with numbers written in form of powers.
Pens, notebooks, and textbooks.

e
c)

Teaching and learning activities w

Begin the lesson with a review of the previous lesson. That is, display a card with a
notation and ask learners to expand.

For example 4°® , let the learners tell that4° =4 x4 x 4 x 4 x 4 x 4,
Ask learners to form groups.

Let them carry out activity 3.3 in their groups as you supervise them.
Give them time to present what they have agreed upon.
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- Make a general harmonization, that is;
To expand and work out 6*x6° gives (6 x 6 )x (6x6x6x6x6)=6".

Six has been multiplied seven times. This is the same as keeping the base and adding
the exponent: 6°x6° =6 =6’ because when compared, the results are the same.

- Conclude that when multiplying powers of the same base, we simply add the indices and

maintain the base.

- Write an example which requires simplifying multiplication problems involving indices.

Example: work out: g*x g*.
Allow learners to expand, i.e (8 x 8 x 8) x (8 x 8 x 8 x 8) = g8’

- Take learners through method 2 where they do not need to expand but to add the indices.

For example, 72 x7° =725 =77
- Guide learners as they study the examplel and 2 in the Learner’s Book.

- Use the “summary” to emphasize that to multiply powers of the same base, add the

indices or exponents.

- Assign learners to do the application activity 3.3 in the Learner’s Book. Mark the work

and give them feedback.
- Depending on the results, assign them the additional activities

d) Possible answers for application activity 3.3
(a) 6 (b) 9" (c) 10" (d)12° (e) 4° (f) 7°(g) 207 (h) 13°(i) 5°
3.4.4. Dividing and the law of division of indices

a) Learning Objectives

- Define the division of indices

- Divide numbers and expressions given in form of indices

- Be aware of how to simplify expressions using the division rule of indices
b) Teaching and learning resources

- Wall chart with numbers written in form of powers.
- Pens, notebooks, and textbooks.

c) Teaching and learning activities

- Review the previous lesson.

- Write the numbers in power notation.

- Simplify, leaving the answer in power notation.

- Now write the first power notation expression again

- Organize learners in groups and ask them to discuss the contents in the activity.

6x6x6x6x6 _

i 5= R3 =
That is 6° + 6 6x6x6

62, then 6°-3 =62

- Discuss the results each group has got and later come up with one general result.
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- Highlight that when you compare, the results are the same.

- Conclude that when you expand and divide numbers involving indices, you get the same
result as when you subtract the index of the divisor from that of the dividend.

- Display a chart with worked out examples and guide learners as they study them.

- Take them through the examples in the Learner’s Book. Ensure that both methods are
practiced.

- Remind learners about the vocabulary related to division such that they may understand
the law of indices in division. “The number that is to be divided by another number is
the dividend. The number by which another is divided is the divisor. The result is the
quotient.”

For example; 24 +8=3
| L— Quotient
Divisor
Dividend

- Then, assign them to work individually the application activity 3.4.
- Depending on the results, assign them the following additional activities.

d)Answers for Application activity 3.4
A =4 =16 b4 =4=16 Ol =11°  d)37 =3"=1 e)6™" =6° =36

3.4.5. Multiplying and dividing indices

a) Learning Objectives

- Explain division and multiplication of numbers and expressions given in form of indices/
powers.

- Apply the simplification of the products of indices

- decide that the simplification of combinations of indices using products and quotients is
required.

b) Teaching and learning resources
- Wall chart with numbers written in form of powers.

- Pens, notebooks, and textbooks.

c) Teaching and learning activities w

- Review multiplying indices with and without the law of multiplying indices. Then review
dividing indices with and without the law of dividing indices.

- Guide learners to form groups.
- Assign them through the activity 3.5 from the Learner’s Book.

- Invite groups to present findings. Then, Harmonize the activity by leading them to come
up with a correct answer:

=2Xx2x2x2x2=2",8=2x2x%x2=2",16=2x2x2x2=2".

- Explain that they can work out with or without the laws of multiplying and dividing indices.
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That is:

(2x2x2x2x2)x(2x2x2) Cox2x2x2 =08
2x2x2x%x2
Or
(2x2x2x2x2)x(2x2x2)
2 X2 %2 %2 = 2(6+3)-4=D@8-4) = D4

Let the learners realize that both laws of multiplying and dividing indices have been
combined in the working.

Write an example or use the example from the Learner’s Book on the chalkboard which
require both multiplying and dividing indices. Learners should give their views about how
it should be worked out.

Then let them study and follow through. Guide them by elaborating the steps carried out.

When you are satisfied that the learners have completely understood the concept, ask
them to refer to the summary.

Then, assign them to work out the application activity 3.5 from the Learner’s Book. Mark
their work and give feedback.

Depending on the results, assign them the additional activities.

d) Possible answers for application activity 3.5

AT +T =T =T=343 h)6’+6'=6'=6 c)a’+a’=d’
d)5°+5°=5"=1 e)q'+¢°=¢'=¢q

3.4

.6. Finding unknown and the law of multiplying indices

a) Learning Objectives

Explain how to find the missing value in multiplication of indices

Calculate the multiplication of numbers and expressions given in form of indices/powers
and deduce the missing number.

Appreciate the use of law of multiplying indices.

b) Teaching and learning resources

Wall chart with numbers written in form of powers.
Pens, notebooks, and textbooks.

e
c)

Teaching and learning activities w

Give mental work about multiplying indices. For example,
23x24=7 3Fx3=7?7, 4°x4°=7?
Review the previous lesson.

Make a guided discussion as learners carryout the activity 3.6 in the Learner’s Book, in
groups.

Guide learners to realize that, the missing or unknown index is worked out using a simple
equation of addition.
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- Likely, working out in the activity would be, for example, 125 x 25 = 3,125.
Expressed in power form, it should be:
5 x5 =52 =5,
5* x5’ =5°finding the missing index, we state the indices as an equation.
3 + 7 =5 (solve for the missing by subtracting 3 from both sides)
3-3+7=5-3
7=2
So the missing or unknown index is 2.

- Write or dictate an example as learners write it down on slips of paper.

Example” 47 x4” =4,
- Let learners initiate writing an equation of the indices.
- Move around seeking the correct one.

- Write it on the chalkboard; 7 +y = 10.

- Ask learners to solve it. Check for their working out as: 7 - 7 = 10 - 7. Therefore, y = 3.
Therefore, the unknown index is 3.

- Give more examples for the learners to practice. And refer them to the examplel and 2
in the Learner’s Book.

- Guide them through the procedure, then they redo them again. Emphasize that, in order
to find the unknown index, apply the law of multiplying indices. Then solve the equation
formed.

- Then, assign them to work in pairs the application activity 3.6 in the Learner’s Book.

Mark their work, then give feedback.

Depending on the results, assign them the additional activities.

d) Possible answers for application activity 3.6
Q)77 x 74_ 741 d) 94x 95_9°
b) 32x 31_33 e) 65x 63_6°
C) 56 x §4_K10

3.4.6. Finding the missing number in the expression with indices

a) Learning Objectives
- Explain how to find the unknown and the law of dividing indices

- Calculate the division of numbers and expressions given in form of indices/powers and
deduce the missing number.

- Appreciate a statement of dividing and the law of dividing indices.

b) Teaching and learning resources
- Wall chart with numbers written in form of powers.

- Pens, notebooks, and textbooks.
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c) Teaching and learning activities w

- Start with mental work on division of indices.
For example:
23:21= 27 45:44= 47, 610:65= @’
- Distribute learners in groups.
- Provide each group with the suggested learning materials.
- Guide the learners through the activity in the Learner’s Book.
- Give them time to report their findings, then come up with a general report.
For example: 7° +7" =72
Learners should realize that an equation for finding the missing number is formed. So
in this case it should be: 6 -7 = 2.
Learners found missing numbers in Primary 4. They are expected to find it with ease.
7=6-2
7=4
- Now write a power notation with a missing exponent.
For example, 57 =57 =5*
Let learners form an equation using exponents.
Check that they correctly write___ -7 = 4.

Follow their working step as follows:
_-7=4
The number is greater than 7. Therefore, itis 4 +7 =11
Therefore, the unknown index is 11.
- Refer the learners to the examplel and 2 in the Learner’s Book.
- Ask them to study and follow through the procedure. Explain instances where they get
challenges.

- Lead learners to realize that when finding the missing exponent, they should first form an
algebraic equation of indices, then solve for it.

- Assign them to work individually the application activity 3.7 from their exercise books.
Mark their work, then give feedback.

- Depending on the results, assign additional activities.

d) Possible answers for application activity 3.7
(@)x=1 (b)p=2 (c)p=2 (d)y=4 (e)a=12

3.4.8. Finding the lowest common multiple (LCM) of numbers

a) Learning Objectives

- Define the LCM of whole numbers
- Calculate the LCM of whole numbers.
- Appreciate the use of LCM of numbers in solving R.L. problems
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b) Teaching and learning resources

- Wall chart with numbers written in form of product of factors.
- Pens, notebooks, and textbooks.

c) Teaching and learning activities w

- Start by asking learners to recite some of the multiplication tables: 4, 5, 6,7, 8, 9, 11 and
12.

- Ask them to form groups and guide them as they carry out the activity 3.8 in the Learner’s
Book.

- Ask learners to list the first 10 multiple of 8 and 12.

- Allow each group to report its findings and later discuss as a class to come up with a
general report.

+ First ten multiples of 8 are: 8, 16, 24, 32, 40, 48, 56, 64, 72, 80.

*  First ten multiples of 12 are: 12, 24, 36, 48, 60, 72, 84, 96, 108, 120.
+  The multiples which are common are 24 and 48, 72.

+  The lowest of the common multiples is 24.

- Display a chart with an example involving finding the LCM and discuss the example with
the learners.

- Refer to the examples in the Learner’s Book.
- Guide the learners through as you explain where challenges arise.
- Take learners through method 1 step by step and later through method 2.

- Emphasize to the learners that in method 1, the LCM is equal to the product of all prime
factors.

- Give learners more examples and encourage them to use the table method of prime
factorizing (method 1) so that they continue practicing it.

- Lead learners through the Study tip and use it to emphasize what you have just taught.
Find the LCM of 6 and 9

Solution Method 2 (list multiples)

Method 1 (prime factorise) Multiples of 6 are: 6, 12, 18, 24,30,36,42, ...
5 2 g Multiples of 9 are: 9, 18, 27, 36, 45, 54, ...
3 1 3 The common multiples are 18, 36, ...
3 1 1 The LCM is 18

LCM= 2x3x3=18

- Let learners attempt Application activity 3.8 in the Learner’s Book.

- Ensure that you make a review on prime numbers because some learners tend to mix up
prime numbers with odd numbers. For example, many learners confuse 9 to be a prime
number.

- Depending on the results, assign them additional activities.
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d) Possible answers for application activity 3.8

(a)24 (b)144 (c)77 (d)450 (e) 1,260

3.4.9. Solving problems involving LCM

a) Learning Objectives
- Explain how to find the LCM of whole numbers.
- Calculate the LCM of whole numbers from the problems.

- Appreciate the use of LCM in real life problems.

b) Teaching and learning resources

- Wall chart with numbers written in form of product of factors.
- Pens, notebooks, and textbooks.

c) Teaching and learning activities w

- Take learners through a quick review of the previous sub-unit in the Learner’s Book.

- Ask to form groups and carry out the activity 3.9 in the Learner’s Book. Guide them as
they work out.

- Let them report their findings and finally do it as class to come up with one conclusive answer.

- Help them to realize that the activity they carried out was another way of finding the LCM
of 10 and 15.

- Display a chart with an example and ask learners to read the example.

Example: A market vendor made 9 piles of 5 oranges each and no orange remained.
She later re-arranged the oranges and made 15 piles of 3 oranges each and no oranges
remained. What is the least number of oranges that she might have?

- Let learners read the question and suggest what to do. Help them to realize that they have
to find the LCM of 9 and 15.

- Guide them as they find the LCM by listing multiples and later by prime factorizing to come
up with 45 oranges.
Take learners through the example in the Learner’s Book.

- Allow learners to raise a few questions and help them to find answers.
- Invite learners to work individually the application activity 3.9 in the Learner’s Book.

- Encourage learners to read every detail of the questions because failure to do so may lead
to answering wrongly.

- Depending on the results, assign them additional activities.

d) Possible answers for application activity 3.9

(1) 300 min or 5 hrs.

(2) LCM (15, 9) = 32 x 51 = 9 x 5 = 45 (45 books)

(3) LCM(30,45)=21%x32x51=2x9x5=18 x 5 =90 minutes (1h30minutes)
(4) The LCM = 23 x 32 x 5! = 8 x 9 x5 = 360minute (6hours)
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3.4.10. Finding the greatest common factor (GCF) of numbers
a) Learning Objectives

- Define the factors of a whole number
- Find the factors of whole numbers.
- Determine the common factors of whole numbers and deduce the greatest common factor.

b) Teaching and learning resources

-  Wall chart with numbers and their factors.
- Pens, notebooks, and textbooks.

c) Teaching and learning activities w

Start by asking learners what factors are, then list factors of numbers you indicated to them.

Ask learners to form groups and guide them as they carry out the activityin the Learner’s
Book:

Find the factors of 24, 36 and 48.

List the factors that are common.

What is the greatest common factor of all the common factors?

Ask each group to report its findings and later make one report out of the many.That is:
factors of 24 are: 1, 2, 3, 4, 6, 8, 12, 24.
factorsof 36 are: 1,2, 3,4,6,9, 12, 18, 36.
factorsof 48 are: 1, 2, 3, 4, 6, 8, 12, 16, 24, 48.
Listing the common factors gives 1, 2, 3, 4, 6 and 12.
So the greatest of allthe common factors is 12.

- Explain to the learners that some people refer to the greatest commonfactor (GCF) as
the highest common factor.

- Write an example involving finding the GCF on the chalkboard and explainto the learners
thoroughly.

- Guide learners through the examples in the Learner’s Book.

- Discuss the Study tip and use it to explain both methods further. Emphasize that to find
GCF, list down all the factors of the given numbers, pick out the common factors then the
greatest common factor.

- Invite learners to work individually the application activity 3.10 in the Learner’s Book.
- Depending on the results, assign them additional activities

d) Possible answers for application activity 3.10
1.(a)30=1,2,3,5,6,10,,15,30;
40=1,2,4,5,810,20,40 The G.C.F=10
(b) 120=1,2,3,4,5,6,8,10,12,15,20,24,30,40,60,120
180=1,2,3,4,5,6,9,12,15,18,20,30,36,45,60,90,180
The G.C.F =60
(c)60=1,2,3,4,5,6,10,12,15,30,60
120=1,2,3,4,5,6,8,10,12,15,20,24,30,40,60,120
180=1,2,3,4,5,6,9,10,12,15,18,20,30,36,45,60,90,180,120

The G.C.F=60
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(d) 45 = 1,3,5,9,15,45
60=1,2,3,4,5,610,12,15,20,30,60
75=1,3,5,15,25,75

2) (a) N
64 2 32 2 GCF= 64

(b) 120 220 360

€ A GCF=2>x5=20
15 2 45 72
A N AN

T 15 3
/N N5
N\

1 5

3.4.11 Solving problems involving GCF

a) Learning Objectives

- Explain the word problem involving GCF.

- Solve word problems involving the GCF.

- Determine the common factors of whole numbers and deduce the greatest common factor.
b) Teaching and learning resources

- Wall chart with numbers and their factors.

- Pens, notebooks, and textbooks.

c) Teaching and learning activities w

- Review finding the GCF of numbers which was learnt in the previous lesson.
- Ask learners to form groups and carry out the learning activity from the Learner’s Book.
- Let them present to the whole class what they found out.
- Write a general report on the chalkboard; for example;
*  Numbers that can divide 20 are 1, 2, 4, 5, 10, 20.
*  Numbers that can divide 45 are 1, 3, 5, 9, 15, 45.
*  Yes, there are numbers which are common to both lists and that is 1 and 5.
+ The greatest of those common numbers is 5.
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- Help learners to realize that when they ask for numbers that divide others, they are asking
for factors.

- Display a chart and use it to guide learners through the example on it.
- Refer to the example in the Learner’s Book.

+ Ask learners to read the question and guide them through the working.
*  You can provide another example on the chalkboard for more practice.

For example: Find the mass of the largest paper bag that you can use to pack rice from
big sacks of 25 kg, 50 kg and 80 kg such that no rice remains in each of the sacks.

- Let learners read the question and discuss it. Help them to realize that they have to find
the GCF of 25 and 50 which is 5.

- Guide learners through the summary and use it to emphasize the example that you have
just used.
Example

Joel fetched 60 litres of water in the morning and 72 litres in the evening. Find the capacity
of the biggest container Joel used in both instances.

Solution
The factors of 60 are: 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60.
The factors of 72 are: 1, 2, 3, 4, 6, 8, 9, 12, 18, 24, 36, 72.
The common factors are: 1, 2, 3, 4, 6, 12. The greatest common factor is 12.
The biggest container Joel can use in both instances has a capacity of 12 litres.
Explanation
The factors of 72 are the numbers that divide 72 evenly. The factors of 72 are: 1, 2,
3,4,6,8,9,12, 18, 24, 36, and 72.
Therefore, the capacity of the biggest container Joel used in both instances is equal
to the GCD of 60 and 72.
The greatest among these common factors is 12. This is the Greatest Common Divisor
(GCD) of 60 and 72.
Now, we identify the factors that are common to both 60 and 72. The common factors
are the numbers that appear in both lists of factors: 1, 2, 3, 4, 6, and 12.
The capacity of the biggest container Joel used is 12 litres.

- Invite learners to work out the application activity 3.11 from the Learner’s Book. Mark
their work and give feedback. - Depending on the results, assign them the following
additional activities:

d) Possible answers to application activity 3.11

(1)18 (2)5litres (3)12kg (4)30kg (5)2
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3.4.12 Finding the missing number using LCM and GCF

a) Learning Objectives

- Explain how to find the missing number using LCM and GCF.

- Solve word problems involving the LCM and GCF.

- Show confidence when finding one missing number using their LCM and GCF.

b) Teaching and learning resources

-  Wall chart with numbers and their factors.
- Pens, notebooks, and textbooks, calculator.

c) Teaching and learning activities

- Guide learners to review the meaning of the GCF.

- Invite them to join groups and let them study, then discuss the steps to be carried out in
working out the learning activity in the Learner’s Book.

- Assess each group’s report and help to harmonize the work and come up with a general
solution/correct answer.

- Learners should be led to discover that in the activity, two numbers whose LCM and GCF
are given, one number is missing. In order to work out the missing number, the product
of LCM and GCF is divided by the given number.

- Refer the learners to read and work on examplel and 2 from the Learner’s Book.

- Guide them through the procedure step by step. Do not rush, otherwise some learners
may become confused.

- Repeat going through the procedure several times for the benefit of slow learners.

- Worite an example on the chalkboard and let learners attempt to work it out, as you
supervise their working out.

Example: LCM of two numbers is 24. Their GCF is 4. One of the numbers is 12. Find
the second number. Tell learners that:

Product of 2 numbers = product of LCM and GCF

2"number (x) x12 =24x4

2:24/)(
2" number (x) =3 1/2,4
2" number =8
Therefore, the second number is 8.

Examplel
The LCM of two numbers is 30. One of the numbers is 10. If the GCF is 5, find the second
number.

Solution

GCF =5, LCM =30, 15t number = 10, 2"d nhumber =7
first number x second number = LCM x GCF

10 x second number =30x5

10x second number =150

second number = % = 15.

Therefore, the second number is 15
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Example 2

Lisa and Tom are organizing a sports event. They need to buy whistles for referees. Lisa
buys a set of whistles with a total LCM of 48, and Tom buys another set where the GCF
is 4. One of their sets has a total of 16 whistles. How many whistles are in the other set?

Solution

GCF = 4, LCM =48, Given number = 16, Missing number =7
Missing Number x Given Number = LCMxGCF

Missing Number = FCMXGCF
Given Number
Missing Number = 48x4 _192 12
16 16

Therefore, the other set contains 12 whistles

- Assign them to work out the application activity 3.12 in the Learner’s Book. Mark their
work and give feedback. Depending on the results, assign them additional activities.

d) Answers to application 3.12
(1)108 (2) 28 (3)15 (4) 16 (5) 15

3.5 Answers for questions of the end unit Assessment
(1)a)8 b)32 «¢)7° d)5 e)12!=12 f)133

2) Definitions:
(a) LCM (Least Common Multiple): The smallest positive integer that is a multiple of two
or more given numbers.

(b) GCF (Greatest Common Factor): The largest positive integer that divides two or
more given numbers without leaving a remainder.

3) True or False:

(a) True. The LCM of two numbers must be at least as large as the larger number

(b) True. The GCF can never exceed the smaller number.

c) It is true, for any non-zero base a and any real numbers n and m, a" xa" =a""™".
(4) a) LCM =120; GCF =60 b) LCM = 3312; GCF=4 ¢)LCM =180; GCF =3
(5) GCF=3 LCM=45
(6) 10 cm
(7) 8:00 AM + 60 minutes = 9:00 AM
(8) 12 litres
(9) After 280 min/10:40 a.m
10) Yes, it is very necessary to study the LCM of numbers.

- The LCM (Least Common Multiple) helps determine when buses on different routes
will align their schedules, reducing long waits for passengers transferring between lines.
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- By coordinating bus frequencies, transport agencies can minimize fuel costs and reduce
unnecessary trips while maintaining efficient service.

- When buses leave the terminal at the same time (e.g., every 2 hours instead of irregular
intervals), passengers can plan connections more easily.
- Organized departures (based on LCM) prevent too many buses from crowding the
terminal at once.

3.6 Additional activities

3.6.1 Consolidation Activity

Find the LCM and GCF of the following numbers:
(a) 132 and 120 (b) 40 and 60

3.6.2 Extended activity

(1) At Twelve Years Basic Education school two bells ring at 8:00 o’clock. If one rings after
40 minutes to indicate primary lesson period and the second rings after 50 minutes to
indicate secondary lesson period. At what time will they ring at the same time again?

(2) Two lines of electricity have different intervals with lengths of 40 m for the first line
and 50m for the second line. If the first poles of both lines are parallel, what shortest
distance both poles will be parallel again? Explain your working out.
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OPERATIONS ON FRACTIONS

Key unit Competence: Pupils will be able to apply operations on fractions to solve

related problems.

4.1. Prerequisites

Pupils will easily learn this unit, if they have a good background on the following:

Reading, writing, illustrating, add and subtract fractions with the same-denominator,
multiply and divide fractions (P4, unit 4)

Equivalent fractions and operations (P5, unit 4),

4.2. Cross-cutting issues to be addressed

Gender balance: provide equal opportunity to boys and girls in the lesson.

Inclusive education: promote education for all learners in the teaching and learning
activities.

Environment and sustainability: This will be addressed when pupils will be maintaining
hygiene for their classroom and for materials they used.

Financial education: addressed when pupils discuss word problem involving how to use a
fraction of money and save another quantity.

Peace and values education: addressed when pupils are encouraged to work collaboratively
and peacefully in their group.

4.3. Guidance on introductory activity

Invite pupils to read the introduction in the learner’s book and try to discuss answers in
their groups.

Bring the pineapple or orange divided in 3 equal parts and ask 3 learners to explain how they
can share it;

Ask two of them decide to combine their portions and say what mathematical operations
they carry out;

Move around in the classroom to get aware of different suggestions and ask some probing
questions where necessary.

Invite all pupils to a whole class discussion and basing on their experience, prior knowledge
and abilities ask them to give some examples of equal sharing involving Mathematical
operations in real life.

Open a discussion with probing questions to facilitate them to give their predictions and
ensure that you arouse their curiosity on what is going to be leant in this unit. This unit is
aimed to help learners to know why it is necessary to study fractions so that they know how
fractions may be applied in everyday situation.
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4.4 List of lessons/subheadings

# Lesson Number of
Periods: 16

Introduction of the unit

Multiplying a whole number by a fraction

Multiplying a fraction by a whole number

Multiplying a fraction by a fraction

Finding reciprocals

Dividing a whole number by a fraction

Dividing a fraction by a whole number

Dividing a fraction by a fraction

Multiplying and dividing fractions

O 00 N [0 U1 [~ (W |N (P O

Solve problems involving multiplication and division fractions

[N
o

End unit assessment

BN NN RN (R RN -

4.4. 1. Multiplying a whole humber by a fraction

a) Learning Objectives
- Explain the multiplication of a whole number by a fraction.
- Calculate the fraction of a whole number and the fraction of a number of objects.

- Show the concern of trustworthiness when sharing with others.

b) Teaching and learning resources
- Different objects to be cut: sugar cane, oranges, sticks, soap, sheets of paper, etc.
- Safe materials to be used: scissors or plastic knife to cut a whole into portions of equal sizes;

- Semi concrete objects: drawings illustrating different fractions, rectangles, squares, circles,
etc.

c) Teaching and learning activities w

- Give mental work about what a fraction is, simple addition and subtraction of fractions.

For example;

- Group the learners and distribute the learning materials.
- Guide them through the activity 4.1 in the Learner’s book.
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- Facilitate the discussion about the activity.
- Harmonize the outcomes to come out with a general answer-.
- Let them be familiar with the concept to develop.

- Explain that, the activity learners have been involved in is about multiplying a whole number
by a fraction: 9 represents a whole and 1/2 represent one part of the whole number.

- Let learners follow through the examples in the Learner’s Book.

- Guide them through with clear explanations step by step.

- Learners should formulate their own questions relating to the lesson.

- Move around monitoring how they carry out the working.

- Contented that they have grasped the concept, let them give a report about their work.

- Assign them to work out individually the application activity 4.1. Mark the work and give
feedback.

- Depending on the results, assign them additional activities.

d) Possible answers for application activity 4.1.
4 169x4 676

1 169x—= = =52
: 13 13 13
N IS RNl S L T
: 4 4 4 4
3. 102x4i=10px 2 S 102x2L 2142 _ 402
5 55 5 5

4.4.2 Multiplying a fraction by a whole number

a) Learning Objectives

- Define the multiplication of a whole number by a fraction.

- Calculate the fraction of a whole number and the fraction of a number of objects.

- Show the concern of trustworthiness when sharing with others.

b) Teaching and learning resources

- Different objects to be cut: sugar cane, oranges, sticks, soap, sheets of paper, etc.

- Safe materials to be used: scissors or plastic knife to cut a whole into portions of equal sizes;

- Semi concrete objects: drawings illustrating different fractions, rectangles, squares, circles, etc.

c) Teaching and learning activities w

- Invite one pupil and guide him/her on how to demonstrate a fraction of a given number of
objects: to count objects, divide them in a number of groups equal to the denominator, and
then combine the number of groups which is equal to the numerator of a given fraction;

- Ask other pupils to say the total number of objects found in the new combination (group)
of objects. For example: How many rods do we have? Find the 2 fives of them.
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- Organize groups of pupils and guide them through the activity 4.2 in the Learner’s Book.
You can also give them a fraction card and a whole number and ask pupils to find the
number card which has the corresponding fraction of such a number.

- Move around in the classroom and provide probing questions for assistance.

- Invite some groups to present and guide the whole class to harmonize and show them that

. . : . 1 2
the result is the same as the product of the number and the fraction: 2 fives is 2><§=§ ;

And 2 fives of 20 is g(2O)=%><§= 2D S0
5 51 5 5
- Guide pupils to summarize how to multiply a fraction by a whole number and provide more

examples such as example 1 and 2 from the learner’s book.

- Guide learners through the examples in the Learner’s Book page 57 and clearly show them
that “of” means multiplication.

- Explain to them that to multiply a fraction by a whole number, they should write the whole
number as a fraction by giving it denominator 1, then multiply the numerators and finally
divide by the denominator.

- Give learners an example to work out in groups and check on each group to see whether
they are following.

- Guide the learners through the Study tip and use it to emphasize what you have just taught.

- Explain to the learners why they should write whole numbers as fractions by writing 1
under them. Show them how to cancel if you are sure that they are good at multiplication
and division.

- Assign the learners to do the application activity 4.2. Mark their answers and give
feedback and help them do corrections.

- Depending on the results, assign them the following additional activities.

d) Possible answers to applications activity 4.2

1 tx0=X20 2 g
© 4 4 4
1
) §X7:3x17 _3
7 7
2 7 Tx15°  Tx3

21

3. 1—x15=—x15= .
5 5 3 1

4.4.3 Multiplying a fraction by a fraction

a) Learning Objectives
- Define the multiplication of a fraction by a fraction.
- Calculate the product of fractions.

- Develop the spirit of equal sharing.
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b) Teaching and learning resources
- Different objects to be cut: sugar cane, oranges, sticks, soap, sheets of paper, etc.
- Safe materials to be used: scissors or plastic knife to cut a whole into portions of equal sizes;

- Semi concrete objects: drawings illustrating different fractions, rectangles, squares, circles,
etc.

c) Teaching and learning activities w

Start with mental work on multiplication and division. For example; 8 x 7,4 x 9,6 x 7,
4,54 +9,60 + 5 and so on.

- Ask learners to form groups and provide each group with either paper or a manilla cards.
- Guide them as they carry out the activity 4.3 in Learner’s Book.

- Move around to each group to ask probing questions where necessary.

- Give them time to present and highlight report on their findings and later come up with
one report.

- Study the figure below and answer the questions that follow:

- Write the portion of the colored fraction above.

- Multiply it by 12

- Write your answer on a piece of paper.

- Read it loudly.

- Werite an example that involves multiplying a fraction by a fraction on the chalkboard.

Example: Multiply

- Explain to the learners that while multiplying fractions, we multiply the numerators then
the denominators.

- Refer Learners to the example 1 and 2 in the learner’s book and guide learners as they
study. Remind them that when a mixed number is included in the problem they should
change it to an improper fraction first.

- Ask learners to work out individually the application activity 4.3 in the learner’s book. Mark
their answers and give feedback and help them do corrections.

- Depending on the results, assign them additional activities.

d) Possible answers for the application activity 4.3

9 3 9x3 27 .3

1. 2l><1l
4 2

472 4x2 8 8
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1 2 1 1x2'x1 Ix1x1 1
2_ — X —X—= = = —
4 3 9 4*°x3x9 2x3x9 54
1 9 6 1 9 57 1x9x57 513
3. _X—X3—:—X—X—= =
10 4 17 10 4 1 10x4x17 680

4.4.4 Finding reciprocal of a fraction

a) Learning Objectives

- Define the reciprocal or multiplicative inverse for a number.

- Calculate the reciprocal for a number.

- Develop the critical thinking on the use the reciprocal of a number of objects in real life.

b) Teaching and learning resources

- Different objects to be cut: sugar cane, oranges, sticks, soap, sheets of paper, etc.

- Safe materials to be used: scissors or plastic knife to cut a whole into portions of equal sizes;
- Textbooks, pens, calculators, notebooks, etc.

c) Teaching and learning activities \)

- Help learners to form groups and get the prepared materials.

- Ask them to write two numbers that they can multiply and get the product 1.

- Make sure that all learners are trying to find the second number if they have one of them;
- Invite them to mention the numbers they found in their respective group.

- Invite each group to write any fraction of their choice.

- Ask them to multiply the fraction by an unknown

- Request them to equate it tol.

- Calculate to find the value of the unknown.

- Let them explain what they have observed.

- Invite them for presentation in a whole class discussion;

- Guide them to discover that if one number is given, the number to be multiplied to it to get
1 is called the reciprocal of that number.

. . 1 . .1 .
The reciprocal of a number x is the number —, The reciprocal of 5 is 3 The reciprocal
X

of 2 is L _Z7 because =
7 0 =2 2 772 14
7
- Take them through the example 1 and 2 from Learner’s Book.
- Let them compare their work with the one in the book.
- Provide more explanation about the working process.

- Then, assign them to work individually the application activity 4.4 in the Learner’s Book.

- Mark their work and help them with corrections.
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d) Possible answers to application activity 4.4
a) The reciprocal of 4 is % b) The reciprocal of 25 is 2% c) The reciprocal of % is %

d) The reciprocal of % is %

e) The reciprocal of 23 is A3 @ 14 4
4 23 4 4 4 11 11

4
4.4.5 Dividing a whole number by a fraction
a) Learning Objectives

- Explain how to divide a whole number by a fraction
- Calculate a number of objects by a fraction.

- Develop the critical thinking on the application of division of a number of objects by a fraction
in real life.

b) Teaching and learning resources
- Different objects to be cut: sugar cane, oranges, sticks, soap, sheets of paper, etc.
- Safe materials to be used: scissors or plastic knife to cut a whole into portions of equal sizes;

- Textbooks, pens, calculators, notebooks, etc.

c) Teaching and learning activities \7

- Review finding reciprocals.

- Guide learners as they carry out the activity 4.5 from the Learner’s Book.
- Give them time to present their findings to the class.

- Group the learners and distribute the learning materials.

- Explain that the activity was involving dividing a whole number by a fraction. For example,
2 is the whole number.

- Cutting the 2 sheets into 4 equal parts is dividing.

. . . 1
Notably, each portion of a whole sheet is 1 out of 4 written as 7

So, the division is about dividing 2 by %
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- Form the diagrammatic expression above, 2 sheets of paper have been divided in 8

4
quarters. Therefore, 2 + — =2 x 1" 8 quarters.

L

4
. . 4 . . 1

Guide learners to note that given that T s the reciprocal of 7

- Worite an example on the chalkboard and ask learners to attempt it on slips of paper.
- Let learners study and follow through the example 1 and 2 from the learner’s book.

- Ask them to use their own words to explain how to divide a whole number by a fraction;

- Then, assign them to work individually the application activity 4.5 in the Learner’s Book.
Mark their work and help them with corrections.

- Depending on the results, assign them additional activities.

d) Possible answers to application activity 4.5

Workout the following

12 4x2 b. 1031210 D1 104, 3 304
a. 4r-=dx—=—"=8 3 3 3 1010
2 11
. 95. 5 25X 275 o 4 gpinlogpe2200%2 1205,
T 5 2 2 5 5
e. 96+22:96+E:96X7:@:42
7 7 16 16

4.4.6 Dividing a fraction by a whole number

a) Learning Objectives
- Explain how to divide a fraction by a whole number.
- Divide a fraction of a number of objects by a nhumber.
- Develop the critical thinking on the application of division of fraction by a whole number.

b) Teaching and learning resources
- Different objects to be cut: sugar cane, oranges, sticks, soap, sheets of paper, etc.

- Safe materials to be used: scissors or plastic knife to cut a whole into portions of equal
sizes;

- Textbooks, pens, calculators, notebooks, etc.

c) Teaching and learning activities w

- Start with simple mental work for example;

What do you get when you divide 1 orange into 27
What does one get when she/he divides 1 pancake into 37

A A .1
- Draw an orange and divide it into two equal parts, each is—.
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After, divide each half (%) into 3 parts.

Divide % by 3.

The reciprocal of 3 is %

1 1
_+3=_
2 2

X

(Multiply by the reciprocal of the second fraction)

W | —
|-

Display a chart with examples and discuss each of them with the learners.

- Now count the parts you have, read it loudly compared to the total similar parts of a
whole.

- Get learners into their groups and provide each group with 10 fruits or circular cards.
- Guide them as they carry out the learning activity in the Learner’s Book.
- Let each group present to the whole class what they get after carrying out the activity.

- Take learners through the example 1 and 2 in the Learner’s Book each time showing
them clearly how to go over it.

- Ask them to explain in their own words how to divide a fraction by a whole number: Come
up with a common understanding and let learners read the study tip and allow them to
ask questions if any.

- Then, assign them to work individually the application activity 4.6 in the Learner’s
Book. Mark their work and help them with corrections.

- Depending on the results, assign them additional activities.

d) Possible answers to application activity 4.6

5 5 1 5x1 5 3 31 3x1 3 1
a) —+7="x—= =— b) =+9="x—= =—0—=—
6 6 7 6x7 42 4 4 9 4x9 36° 12
c) 2i+4:w+4zﬂf4:ﬂxl:ﬂ:l
5 5 5 5 4 20 10
d) 21+4=§xl=§ e) ll+5=§xl=§
2 2 4 8 4 4 5 9

4.4.7 Dividing a fraction by a fraction

a) Learning Objectives
- Explain how to divide a fraction by a fraction.
- Divide a fraction of a number of objects by a fraction.

- Develop the critical thinking on the application of division of fraction by a fraction.

b) Teaching and learning resources
- Different objects to be cut: sugar cane, oranges, sticks, soap, sheets of paper, etc.
- Safe materials to be used: scissors or plastic knife to cut a whole into portions of equal sizes;

- Textbooks, pens, calculators, notebooks, etc.
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c) Teaching and learning activities w

- Guide learners to review the previous lesson.
- Form groups and provide each group with the necessary materials.
- Invite groups to carry out the learning activity in Learner’s Book.

- Give them time to present answers to the whole class and later come up with a general
conclusion.

- Write an example that involves dividing a fraction by a fraction on the chalkboard.

=gx§_2)(3_£
7 1

e e 201
Demonstration: Divide: 5 *3 =331
- Refer to the Learner’s Book and guide them as they study the examplel and 2.

- Display a chart and let them explain in their own words how to divide a fraction by a
fraction.

- Let them discover that they multiply the first fraction by the reciprocal of second fraction.

- Remind them that when a mixed number is included in the problem they should change it
to an improper fraction first.

- Guide learners through the Study tip and explain further.

- Then, assign them to work individually the application activity 4.7 in the Learner’s Book.
Mark their work and help them with corrections.

- Depending on the results, assign them additional activities.

d) Answers to application activity 4.7

3 2 3 9 3x9 27
a) —_—.—=—X—= = —
4 9 4 2 4x2 8
by (L.4_4,7_28_7
3 7 3 4 12 3

gl,,3 1,19 x4 4 1

478 4 4 4x19 76 19
d) sl 1 16 5 16x2_3

377273 72 3x5 15

57 44 57x19 1083

e) 56 19 _56x44 _ 2464

4.4.8. Multiplying and dividing fractions

a) Learning Objectives

- Explain how to combine multiplication and division of fractions in a single mathematical
expression.

- Divide and multiply fractions in a single expression.

- Develop the critical thinking on the application of combined multiplication and division of
fractions in real life.

Mathematics | Primary 6 | Teacher's guide

83



b) Teaching and learning resources

- Different objects to be cut: sugar cane, oranges, sticks, soap, sheets of paper, etc.

- Safe materials to be used: scissors or plastic knife to cut a whole into portions of equal sizes;
- Textbooks, pens, calculators, notebooks, etc.

N
c) Teaching and learning activities

- Review multiplying and dividing fractions.

A,1. 2.1 3,8. 9 1. 5.1, 3. 5 1.
Example.2x6, St DOUE S 3.2, 4-2, >t

- Group learners and distribute the learning materials.

- Let them get involved in the activity in the Learner’s Book.

- Guide the learners through the procedure.

- Harmonize their outcomes.

- Let learners be familiar with the concept.

- Explain that the lesson is about combining multiplying and dividing fractions.

- Challenge learners to form a multiplication and division operations problem on slips of
paper.

- Let them try to work them out, as you check on them.

- Worite an example on the chalkboard. Interact with learners in developing the steps for its
calculation.
4 5

3
Example: = x — + =
4 9 6

Learners should remind themselves about which operation is to be handled first. Let
them use BODMAS (Brackets operation division multiplication, addition and subtraction).
Follow the operations as stated.

They should observe that division is handled first. So it is g + % that is worked out first.

k]

D958
9 6 9 5 15

- Without shifting positions, % is multiplied by the result from division.

3 8 2
So, 2x—==

4 15 5
Note: Learners can multiply and get the fraction that is not simplified, take the answer as

correct but tell them that it is necessary to simplify and get the final and correct answer.
- Lead learners into all the necessary steps so that they grasp the concept thoroughly.

- Refer to the example in the Learner’s Book.
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Let learners study and follow through the steps of the calculation. Take time to explain
exhaustively the concept.

Lead learner to read and explain the Study tip. They should read it repeatedly as a summary
of the lesson.

Then, assign them to work individually the application activity 4.8 in the Learner’s Book.
Mark their work and help them with corrections.

Depending on the results, assign them additional activities.

d)

Possible answers to application activity 4.8

a) 6l+3zx2l= 6l+32><21:ﬂ><2:5—13
3 3 4 3 3 4 33 4 132

b) 2 s1lypl 36,7 252 42
10 4 3 50 3 150 25
c) 31><£+llzz><§:2
25 3 2 5 10
b L2, 1 1 4 4
3 3 4 3 3 9
311 3 3 9
) “x—+—="x===
4 2 3 4 2 8

4.4.9. Solve problems involving multiplication and division fractions

a) Learning Objectives

Explain how to combine multiplication and division of fractions in a single mathematical sentence.
Divide and multiply fractions in a single expression.

Develop the critical thinking on the application of combined multiplication and division of
fractions in real life.

b) Teaching and learning resources

Manilla paper, wall chart with real life problems

- Textbooks, pens, calculators, notebooks, etc.

c) Teaching and learning activities w

Start with division mental work, for example; How many times does; 3 go into 24, 5 go into
30, 6 go into 42, 8 go into 72, 10 go into 707

Ask learners to form groups. Guide learners as they carry out the learning activity in the
Learner’s Book.

Ask learners to present their answers and later discuss as a class to come up with uniform
results.

Guide learners to harmonize answers.
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- Refer to the examples from the Learner’s Book and guide learners as they study.

- Display the chart you prepared and use the contents on it to explain further to the learners.

Example; A shopkeeper sold 80 kg of the beans he had. This was % of the full sack.
How many kg were in the full sack?
Ask learners to read the question and through a discussion help them to realize that,

if % of the full sack is 80 kg, then they have to divide 80 by %
4

Hence, 3 of sack = 80 kg

1 sack = 80 + %

=80 x >=100 kg

- Then, assign them to work individually the application activity 4.9 in the Learner’s Book.
Mark their work and help them with corrections.

- Depending on the results, assign them additional activities.

d) Possible answers for application activity 4.9

(1) ZXXZZQE:Z@&:§:3
9 3 9 3 21 21

(2) %xx=3O@%C:lSO@S?x:%:SOquestions

(3) Sxx=75e X 75538 13X _300_ 160 e
4 4 3 3 3

4.5. Possible answers for the end unit assessment questions

1. Work out the following

a)i (b)4i ()1 (d)2£+4:2+4<:>2xl:1_:§

15 5 5 5 574 20 5
2 2 2

2—x—+1—

@251

2,624 8 4

54 5 6 30 15

8 4 132

—X— = —

375 15

2) A reciprocal of a fraction is what you get when you flip the numerator and the
denominator.
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. . a b
In other words, the reciprocal of a fraction 55— where a and b are not zero.
a

Example:

4
The reciprocal of % is 3"

3) A proper fraction is a fraction where the numerator is less than the denominator.

Its value is less than 1.
4 2
Example: —, =
5 3

An improper fraction is a fraction where the numerator is equal to or greater than the

denominator. Its value is greater than or equal to 1.
7 6
Example: — , —.
4 5

4) The inverse of the fraction % is %( its reciprocal)

5) Mutesi’s land: 22><5:§><5 _ 65 :3—0215 hectares.
2 2 2 2

6) Akida’s salary:

Food : %x 640,000 Frw = 3x640,000 _ 1,920,000 _ 384,000 Frw
Fees : %x 640,000 frw = I 64;)’ 000 _ 640,000 160,000 Frw

~ 3x640,000 1,920,000
20

School requirement : % x 640,000 frw =96,000Frw

7) The distance for the whole journey

Covered fraction :g un cov ered fraction zg Remained distance 20km

Sxx=20=22-200 180 56,
9 5 5

8) The milliliters filled the cup

Milk fractionZ% uncovered fraction = % Remained quantity of water 200 ml

2 5x 200x5

—xx=200=—= =500m!/
5 5

9) A rectangular field is%km long and %km wide. Its area is:

Tkm xkm= 23 km? = 2L
8 4 8x4 32
10) If 2/3 of the fees = 24,000 Frw, then the total fees (1 whole) must be greater.
Since 2/3corresponds to 24,000 Frw, we can find the value of 1/3 first and then multiply

by 3 to get the whole 3/3.

km2
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Let us find the Value of 1/3:
2/3 of school fees =24,000 Frw
1/3 of school fees =24,000/2=12,000 Frw

Now, find the total school fees (3/3): Total Fees =3x1/3 =3x12,000Frw =36,000 Frw.

11) a) Responsibility: Akida spends part of her salary on school fees. Education is a long-
term investment that improves future earning potential. We have the responsibility
of spending on school fees now to mean a better future.

b) Sharing and fairness: Two men shared the rice but one of them got a smaller fraction.
First, I agree that sharing is necessary. If one works more, give them more. If they
have done equal work, share the price evenly.

c) Perseverance: Reverend Kalisa continued his journey by bus after his car broke
down. His actions teach us that challenges are inevitable, but perseverance leads to
solutions.

4.6 Additional activities
4.6.1 Remedial activity

Work out:

3 2 1 1
1) 2 x = 2) — + —
()5><5 ()2 5

4.6.2 Consolidation activity
(3) Munyana shared an orange among her 3 children. She gave each child % of the orange.
What is the total fraction for all the children?
1 1

2 RN
(4)(3?"5)7(3 4)

4.6.3 Extended activity
(5) In the action of helping refugees each has given 1 of a bar soap. How many bars of
soap were served if all refuges are 1000 people?

(6) Two third of the learners in primary 6 are girls. If the boys are 20, how many girls are
in the classroom?
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ROUNDING AND CONVERSION OF
DECIMAL NUMBERS

Key unit Competence: Pupils will be able to round off decimals accurately, convert between

fractions and decimals, and demonstrate understanding by matching
equivalent fractions and decimals.

5.1. Prerequisites

Pupils will easily learn this unit, if they have a good background on the following:

Reading, writing, and rounding off whole number to the nearest tens, hundreds thousands,
etc (P6, unit 1)

5.2. Cross-cutting issues to be addressed

Gender balance: provide equal opportunity to boys and girls in the lesson

Inclusive education: promote education for all learners in the teaching and learning
activities.

Environment and sustainability: This will be addressed when pupils will be maintaining
hygiene for their classroom and for materials they used.

Financial education: addressed when pupils discuss word problem involving how to round
off money to be taken from the banks.

Peace and values education: addressed when pupils are encouraged to work collaboratively
and peacefully in their group.

5.3. Guidance on introductory activity

Invite pupils to read the introduction in the learner’s book and try to discuss answers in
their groups.

Invite them to a whole class discussion and ask learners them if they can easily read 49.97
kg on any balance they are used to see.

Basing on their answers, experience, prior knowledge and abilities, ask them to name what
primary six did when buying 50 kg instead of 49.97 kg. Ask them if they meet such way of
rounding number of objects in their real life.

Open a discussion with probing questions to facilitate them to give their predictions and
ensure that you arouse their curiosity on what is going to be leant in this unit. This unit is
aimed to help learners to know why it is necessary to round of decimal numbers and convert
them to fractions in everyday situation.
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5.4. List of lessons/subheadings

Lesson Number of
Periods: 16

Introductory activity

Rounding off decimal numbers to the nearest tenths

Rounding off decimal numbers to the nearest hundredths

Rounding off decimal numbers to the nearest thousandths

Rounding off decimal numbers to the nearest ten thousandths

Rounding off decimal numbers to the nearest hundred thousandth

Rounding off decimal numbers to the nearest millionths

Solving problems involving rounding off decimal numbers

Converting fractions into decimals

O (00 N [0 U1 [ W |N |k |O

Converting decimals into fractions

N I N R NS R e e e e L S I S N

[
o

Solving problems involving converting decimals into fractions and
fractions into decimals

11 |End unit assessment and remediation 1

5.4.1. Rounding off decimal numbers to the nearest tenths

a) Learning Objectives

- Explain how to round off decimal numbers to the nearest tenths.

- Find the number after rounding up or round down the given number.
- Appreciate the use of round off in the real-life situation.

b) Teaching and learning resources

- Wall chart with decimal numbers and different problems,
- Table of place values of decimal numbers, pens and notebooks.

c) Teaching and learning activities w

- Review rounding off whole numbers to the nearest tens, hundreds etc.

- Group the learners and distribute the learning/instructional materials.

- Let them carry out the learning activity as laid out in the Learner’s Book.

- Guide the learners as they discuss about the activity, then give conclusive remarks.

- Give them time to present in a whole class discussion.

- Let them be familiar with the concept.

- Explain that the lesson is about rounding off the given decimal numbers to the nearest tenth.
- Provoke the learners to identify the place value for tenth in a given example, hence its digit.
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Demonstration: Round off 0.52 to the nearest tenth.

(i) Identify the place value for tenth.

(ii) What digit is in tenth?

(iii) Round off to the nearest tenth.
0.52

L hundredths
tenths
Learners should observe that 5 is in “tenth” place value.

- Let them know that rounding off decimals is almost similar to rounding off whole numbers:
The next digit to the right is either rounded up or down.

In the case above, learners should observe that the digit to the right is 2.

- Basing on the experience about rounding off whole numbers, 2 is nearer to zero (0) than
to 10. So, zero is added to the digit in the required place value then eliminate the place
value to the right.

So0 0.52
+ OJ

0.5
0.52 rounded to the nearest tenth is 0.5.

- Explain further that the answer must bear a digit in the tenth place value as the last to
the right.

- Now let the learners play a matching game using cards.

Write several numbers on the chalkboard and ask learners to copy them on sheets of paper.
- Ingroups, let them flash cards bearing a rounded off decimal to the nearest tenth.

- Now refer to the examples in the Learner’s Book and give more similar examples.

- Invite learners formulate in their own words how to round off a decimal number to the
nearest tenths and share the outcomes of the discussions.

- Guide learners as they read through the Study tip in order to internalize it.

- Let them take notes. It is expected that learners may not get challenged because they have
already been exposed to rounding up or down. Emphasize that “tenth” are also referred to
as “one place of decimals”.

- Then, assign them to work individually the application activity 5.1 in the Learner’s Book.
Mark their work and help them with corrections.

- Depending on the results, assign them additional activities.

d) Possible answers for application activity 5.1

1.Round off to the nearest tenths
a) 0.86
Rounding 0.86. Identify the tenths and hundredths places:
Tenths place: 8, Hundredths place: 6
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Determine if we round up or down:

Since the hundredths digit (6) is greater than 5, we round up.
Final result:
Rounding up from 8 gives us 9. Therefore, 0.86 rounded to the nearest tenth is 0.9.
b) 8.51
Rounding 8.51. Identify the tenths and hundredths places:
Tenths place: 5, Hundredths place: 1
Determine if we round up or down:
Since the hundredths digit (1) is less than 5, we round down.
Final result:
The tenths digit remains unchanged at 5. Therefore, 8.51 rounded to the nearest tenth
is 8.5.
c)12.97
Rounding 12.97. Identify the tenths and hundredths places:
Tenths place: 9, Hundredths place: 7
Determine if we round up or down:
Since the hundredths digit (7) is greater than 5, we round up.
Final result:
Rounding up from 9 gives us a carry-over effect where it becomes 10; thus, we increase
the whole number part by one and reset tenths to zero.
Therefore, 12.97 rounded to the nearest tenth is 13.0.
2. Round off the following to the nearest underlined place value
56,748.93 (b) 875.39 (c) 264,537.299
(a) 56,748.93
Identify the tenths and hundredths places:
Tenths place: 9, Hundredths place: 3
Determine whether to round up or down:
Since the hundredths digit (3) is less than 5, we will round down.

Final rounded value:
Therefore, 56,748.93 rounded to the nearest tenth is 56,748.9.
(b) 875.39
Identify the tenths and hundredths places:
Tenths place: 3, Hundredths place: 9
Determine whether to round up or down:
Since the hundredths digit (9) is greater than or equal to 5, we will round up.
Final rounded value:
Therefore, 875.39 rounded to the nearest tenth is 875.4.
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(c) 264,537.299
Identify the tenths and hundredths places:
Tenths place: 2; Hundredths place: 9
Determine whether to round up or down:
Since the hundredths digit (9) is greater than or equal to 5, we will round up.
Final rounded value:
Therefore, 264,537.299 rounded to the nearest tenth is 264,537.3.

5.4.2. Rounding off decimal numbers to the nearest hundredths

a) Learning Objectives

- Explain how to rounding off decimal numbers to the nearest hundredths.

- Find the number after rounding up or round down the given number to the nearest
hundredths.

- Appreciate the use of round off in the real life situation to the nearest hundredths.
b) Teaching and learning resources

- Wall chart with decimal numbers and different problems,
- Table of place values of decimal numbers, pens and notebooks.

c) Teaching and learning activities w

- Take learners through a warm-up and help them to form groups.

- Give them prepared materials and guide the whole class to review rounding off to the
nearest tenth.

- Ingroups, let learners carry out the learning activity in the Learner’s Book.

- Guide them through the activity.

- Invite groups to present their answers to the whole class.

- Display the chart with the worked examples.

- Let the learners follow through the procedure as they discuss the contents of the example.
- Explain conclusively and give another example.

Demonstrate; Round off 99.816 to the nearest hundredth.

99.81 6 is rounded up 10 thousandths or
1 hundredth
required place value.
so 99.81
+ 1
99.82

Therefore, 99.816 = 99.82 (to the nearest hundredth).
- Now let learners follow through the example 1 and 2 in the Learner’s Book.

- Guide them as they observe the procedure. On their own, let the learners formulate similar
numbers.
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Ratio Fractions Percentages

oo, ST . PERCENTAGES AND RATIOS

4:1 80% 20%

Key unit Competence: Pupils will be able to work out percentages ratios and apply this

knowledge to solve real life mathematical problems.

6.1. Prerequisites

Pupils will easily learn this unit, if they studied well the following: Fractions, multiples
equivalent fractions (P5, unit 4).

6.2. Cross-cutting issues to be addressed

Gender balance: provide equal opportunity to boys and girls in the lesson

Inclusive education: promote education for all learners in the teaching and learning
activities.

Environment and sustainability: This will be addressed when pupils will be maintaining
hygiene for their classroom and for materials they used.

Financial education: addressed when pupils discuss word problem involving how to pay
taxes in form of percentages of money received.

Peace and values education: addressed when pupils are encouraged to work collaboratively
and peacefully in their group.

6.3. Guidance on introductory activity

Invite pupils to read the introduction in the learner’s book and try to discuss answers in
their groups.

Invite learners to a whole class discussion and ask them if they can easily equally share a 36
Mathematics textbooks to different groups in the classroom.

Basing on their answers, experience, prior knowledge and abilities, ask them to give the
meaning of ratio, proportions and percentage in their real life.

Open a discussion with probing questions to facilitate them to give their predictions and
ensure that you arouse their curiosity on what is going to be leant in this unit. This unit is
aimed to help learners to apply ratios, percentages and mixtures to solve some problems
from real life.
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45 45x100 4500

—x100 = =T75%
60 60 60

(b) 20 minutes?
20 100 20%100 2000 .1,
60 60 60 3

5) A taxi covered 65 km of 130 km of the journey. What percentage of the journey was:

(a) Covered?

EXIOO: 65x100 _ 6500 _50%
130 130 130

(b) Left?
130km-65km= 65km
EXIOOZ 65x100 _ 6500 —50%
130 130 130

6.4.6. Comparing percentages as quantities

a) Learning Objectives

- Explain how to compare percentages as quantities.
- Compare the percentages as quantities.
- Appreciate the use of comparison of percentages as quantities in the real life situation.

b) Teaching and learning resources

- Wall chart with problems on the comparison of percentages as quantities.

c) Teaching and learning activities w

- Guide learners to review the content of previous lesson.

- Distribute learners in groups and let them do activity in the learner’s Book.

- Guide them through the procedure.

- Harmonize answers to come up with correct answers.

- Explain the main competence of the lesson. That is, comparing percentages as quantities.

- In the activity, learners observed that percentages increased as quantities increased
directly proportionally.

- When percentages increase to a total of 100%, the total of the quantities was realized.

Write an example on the chalkboard for learners to practice.

Demonstration: In a group, there are 40 men. This is 20% of all the group members. The
rest are women. How many members are in the group?
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Lead learners to realize that, out of every 100 group members, 20 are men.

Method 1 Method 2
First find the equivalent of 1%.

20% is equivalent to 40.

20% is equivalent to 40 members. 40
1% is equivalent to =~

40% is equivalent to 80 members. 20°

60% is equivalent to 120 members. | Multiply by 100 to get the total.
80% is equivalent to 160 members. | 100% is equivalent to %12 x 100.
100% is equivalent to 200 members. = 2 x 100
Therefore, there are 200 members. = 200

Use grouping method.

- Let learners follow through again so that they get familiar with the concept.

- Refer to the examplel and 2 in the Learner’s Book, page 91 and guide learners through,
emphasis put in method 2 because it involves algebra.

- Ask learners to formulate their own problems, work them out as you monitor them.

- Then, let learners explain in their own words how to compare percentages as quantities.
- Let learners read the Study tip as a summary.

- Then, assign them to work individually the application activity 6.6 in the Learner’s Book.
- Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

d) Possible answers to application activity 6.6
1. 20% of a number is 60. What is the number?

To find the number when a percentage of it is known, we can use the relationship
between the part, the whole, and the percentage. A percentage represents a part of
a whole, expressed as a fraction of 100. The problem states that 20% of an unknown
number is 60. Here, 60 is the “part” and 20% is the “percentage”, and we need to find
the “whole” number-.

Let the unknown number be x

20 20xx
ﬁxx=60:> 0 =60 The number is 300.
2 2

2. 60 is equivalent to 10% of a number. Find the number.

10 10x 60x100
—xx=60=> =
100 10

=600

12%% of a number i1s 1600. calculate the number
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2k x=1600= 2 2320
2 25

x =128

4. 45% of the fish in a pond are catfish. There are 900 catfish. How many fish are in the
pond altogether?

ﬂxx =900
100
45x 900x100

45 45
x=2000

5. 11% of the cars imported by RENEX Auto Mart every month are pickups. If there are 55,
find the total number of cars imported.

—xx=5

I x 5 x100

1 1
x =500

6.4.7. Increasing a number by a percentage

a) Learning Objectives

- Explain how to increase a number by a percentage.

- Increase a number by a percentage.

- Appreciate the use of increasing a number by a percentage in the real life situation.

b) Teaching and learning resources

Wall chart with problems on the increasing of numbers by a percentage.

c) Teaching and learning activities w

Begin with mental work activity on multiplying fractions by a whole number. For example
%xlS and reducing a fraction for example reduce % to the lowest terms.

- Ask learners to form groups.
- Guide them as they discuss the contents of the learning activity.
Dusabe had 100 Frw.
Her father increased it by 20%. How much will it be?
(a) How much money does she have now?
(b) How do you get the answer?

(c) Explain and present your answer to the class.
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- Let each group present its finding and later come up with correct answers and methods
- Write an example on the chalkboard.

Demonstration: (1) Increase 70 by 30%.
Guide learners into finding out the meaning of increase.

Guide learners through the following examples involving increasing by a percentage.
Method 1
Steps, = The original 70 is represented by 100%
= Increase 100% by 30% = 100% + 30% = 130% of old amount

= Multiply the new percentage by 70 = % x70=91

Method 2

Add: 70 plus (30% of 70)
=70 + (2 x 70)

70 +21

= 91

Example (2): Dukuze was getting wages of 4,000 Frw per day. Her wages were increased

by 25%. Find her new wages.
Method 1 Method 2

Original 100% 4,000 Frw Add 4,000 Frw + (25% of 4,000 Frw)
Increase by 25% = 100% + 25% 4,000 Frw + (22 x 4,000)

_ 0 100
X - }§55f’4000 - — 4,000 Frw + 1,000 Frw
ewwages = 159 w = 5,000 Frw
= 5,000 Frw

- Prepare some numbers for learners to discuss in groups:

Increase 50 by 40%

Bihizi scored 80% in term one. In term two his mark increased by 10%. Find his term two mark.
- Let them study the examples in the learner’s book.
- Then, invite learners explain in their own words how to increase a number by a percentage.
- Guide them through the Study tip and use it to emphasize the procedure.
- Then, assign them to work individually the application activity 6.7 in the Learner’s Book.
- Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities

d) Possible answers to application activity 6.7
(1) 65 mangoes

100% + 30%= 130%

130 130x50 6500
x50 = =
100 100 100

=65 mangoes
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(2) 840 people
Determine the current population of the village after migration, we can follow these steps:

Identify the initial population: The village initially has a population of 600 people.

Calculate the number of migrants: We know that 40% of the initial population migrated to
the village area. To find out how many people this represents, we calculate 40% of 600.

Number of migrants=600x0.40=240

Add the migrants to the initial population: Now, we add the number of migrants to the
original population to find the new total.

New population=Initial population + Number of migrants=600+240=840

Thus, after accounting for the migration, the total population in the village is 840.

100% +40% =140%

Or: ﬂx600:140x600:840p60ple (3) 1,080 (4) 46,000
100 100

6.4.8. Decreasing a number by a percentage
a) Learning Objectives
- Explain how to decrease a number by a percentage.

- Decrease a number by a percentage.

- Appreciate the use of decreasing a number by a percentage in the real life situation.

b) Teaching and learning resources

Wall chart with problems on the decreasing a number by a percentage.

c) Teaching and learning activities w

Give the whole class the simple mental work about multiplying a fraction by 100.
For example:

1 1 5 50
70 X 100, 5 X 100

> 10 100

- Guide learners to form groups and distribute the learning materials.

x 100 x 100, etc.

- Involve the learners in the activity from the Learner’s Book.
- Invite them to present answers on the chalkboard.
- Harmonize them and give a general method.

- Learners should observe that, decrease means reducing, therefore, the operation used is
for subtraction (-).

The essence is, there is a reduction on each 100 of the old amount.

- Write an example and ask learners to try it using the method of grouping as it was done
in the activity.
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For example: The price of sugar was decreased by 10%. If the old price was 700Frw per
kg, what is the new price?
Method 1 Method 2

Each100 Frw, decrease is 10 Frw | Workout the difference in percentage.
200 Frw, decrease is 20 Frw | (100% - 10%) of old price = New price

300 Frw, decrease is 30 Frw — 0% of 700 Frw
400 Frw, decrease is 40 Frw 90
500 Frw, decrease is 50 Frw = qpg X790
600 Frw, decrease is 60 Frw = 90x7
700 Frw, decrease is 70 Frw = 630 Frw
New price = old price - decrease The new price is 630 Frw.
= 700 Frw - 70 Frw
= 630 Frw

New price is 630 Frw

- Take learners through the example 1 and 2 from the Learner’s Book. Give them time to
follow the procedure as you guide them.

- Give learners more examples so that they concretize the concept.

- Let learners explain the method of decreasing a number by a percentage in their own
words,

- Invite learners study and read the Study tip as the summary.
- Then, assign them to work individually the application activity 6.8 in the Learner’s Book.

- Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

d) Possible answers to application activity 6.8

(1) 1,140 (2)336kg (3) 3,760,000 (4) 358.000 (5)63.630 kg (6) 800,800

6.4.9. More about increasing and decreasing quantities by percentage

a) Learning Objectives
- Explain how to increase and decrease quantities by a percentage.
- Increase and decrease quantities by a percentage.

- Appreciate the use of increase and decreasing quantities by a percentage in the real life
situation.

b) Teaching and learning resources

Wall chart with problems on the increasing or decreasing quantities by percentage.
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c) Teaching and learning activities \)

- Guide learners on the review of the previous lesson.

- Form groups among the learners and lead them through the activity in the Learner’s Book,
page 96.

- Invite them to present their answers to the whole class,

- Explain the main concept of the lesson as finding the original quantity which was increased
or decreased to result into given new quantity.

- Guide learners through the activity.
New amount = old amount + % increase
New amount = 100% + 40%

140% of old amount = 2,800 Frw
200

Find 1% of old amount = ng' LG _ 200 Frw
1

The old amount is assumed to be 100%

100% of old amount = 200 x 100 = 20,000 Frw

Therefore, the amount was 20,000 Frw.
- Take learners slowly through all the steps without hurrying.

- The procedure and steps may seem not easy to grasp at first exposure. Improvise various
methods to achieve the objective.

- Take learners through the procedure of the examples given in the learner’s book.

- Ensure learners are completely conversant with every step and then, let them read and
discuss the Study tip as a summary.

- Then, assign them to work individually the application activity 6.9 in the Learner’s Book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

d) Possible answers to application activity 6.9

(1) 500  (2) 40,000 Frw (3)800kg (4)2,000 (5)50,000 Frw

6.4.10. Finding percentage increase and decrease

a) Learning Objectives
- Explain how to find percentage increase and decrease.
- Find the percentage increase and decrease.

- Appreciate the use of percentage increase and decreasing in the real life situation.

b) Teaching and learning resources

Wall chart with problems on finding percentage increase and decrease.
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c) Teaching and learning activities w

- Conduct a review on increasing and decreasing a given number by a given percentage.

- Provide groups with the necessary learning materials and assign them through the
activity on page 97.

- Invite groups to present their findings to the class and guide the class to harmonize
answers:

Learners should realize that they shaded 20 more squares so the fraction shaded is i—g

Then they express the fraction as a percentage

. 205 _
i.e, E1X1OQ = 50%.

Learners observe that expressed as a percentage, the first 40 squares were increased by
20 which is half.

- Refer learners to the example on a prepared chart.

Example: The new fees structure in a school for P.6 is 25,000 Frw. Formerly they were
paying 20,000 Frw. By what percentage was the fees increased?

Old fees = 20,000 Frw New fees = 25,000 Frw
The increase is the difference
25,000 - 20,000 = 5,000 Frw

Percentage increases means, how much was increased on each 100 of the old amount.

. Increase
%increase = 514 amount X 100%

_ 5,000
~ 20,000

=1§x100%=25%

- Guide learners through the examples in the Learner’s Book.

x 100%

- Let them discuss the procedure in their own words, then let them refer to the Study tip as
a summary.

- Then, assign them to work individually the application activity 6.10 in the Learner’s Book.

- Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

d) Possible answers to application activity 6.10
1. By what percentage will 900 be increased to become 12007

First, we need to find the difference between the new value (1200) and the original value
(900). Difference=New Value-Original Value=1200-900=300

Next, we divide this difference by the original value (900) to find the proportion of change.

Difference(increase) 5,

Proportion of Change (percentage increase)= 500~ 0.3333

old number
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To convert this proportion into a percentage, we multiply by 100.

Percentage Increase=Proportion of Changex100=0.3333x100~33.33%

Thus, the percentage increase from 900 to 1200 is approximately 33.33%.

2. When 2,000 is decreased by x% it becomes 1,600 Frw. Find the value of x.

We start with an initial amount of 2,000. When this amount is decreased by x%, it
results in a final amount of 1,600. We need to determine the percentage decrease x.

2,000—1,600 =400 firw
difference(decrease) 400

= x100% = 20%
old / original number 2000

%decrease

3.33.3%

4.The marked price of a car was 4,200,000 Frw. It was decreased by x% to become 4,000,000
Frw. What is the value of x?

Subtract the final value from the starting value to find the difference: Difference = Starting
Value - Final Value Difference = 4,200,000 Frw - 4,000,000 Frw = 200,000 Frw.

Divide the difference by the absolute value of the starting value: The starting value is
4,200,000 Frw, which is positive, so its absolute value is 4,200,000. Proportion of decrease

Difference b on of d 200,000 _ 200 2 1
Starting value " PO T O O CECrEASE =00,000 4,200 42 21
Multiply the result by 100 to convert it into a percentage: Percentage Decrease =1 100

2
Percentage Decrease = 0.047619 x 100 Percentage Decrease = 4.7619%. The value of x
is 4.7619%.

200,000 2
2 100% = = x100 = 4.7619%
SUMMArY: 400,000 42 '

6.4.11. Finding percentage profit and percentage loss

a) Learning Objectives
- Define percentage profit and percentage loss.
- Find percentage profit and percentage loss from word problem.

- Appreciate the management of percentage profit and percentage loss in the real life situation.
b) Teaching and learning resources

Wall chart with problems on percentage profit and percentage loss.
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c) Teaching and learning activities

- Review the work done in the previous lesson and then form groups of learners.
- Guide the learners through the activity in the Learner’s Book, page 99.
- Invite them to present answers to the whole class.

- Get a collection of their procedure and answers and harmonize them in a whole class
discussion:
Explain that profit is the more money we get after selling an item compared to its
original cost.
People are involved in business to make more money.
However, due to some unavoidable circumstances, instead a trader or business person
may sell for less money than the amount used to purchase the item. This is called loss.
- Refer to the examples in the Learner’s Book.:

Exhaustively explain the difference between percentage increase and percentage
profit. Then the difference between percentage decrease and percentage loss.
Emphasize that:

Profit = Selling price - Buying/cost price

Loss = Buying/cost price - Selling price

Let learners realize that:

. Profit
Percentage profit = 0 — x 100%
Buying/cost price
L
Percentage loss = os8 x 100%

Buying/cost price
- Give more examples for emphasis on the chalkboard.

- Invite learners to explain how to solve such a problem in their own words; then take them
through the Study tip as a summary.

- Then, assign them to work individually the application activity 6.11 in the Learner’s Book.

Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

d) Possible answers to application 6.11

1) Tereza sold a radio at 50,000 Frw. She had bought it at 40,000 Frw. Calculate the
percentage profit.

Solution
+ The cost (buying price) is 40,000 Frw.

+  The revenue (selling price) is 50,000 Frw.
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To calculate the percentage profit, we first need to determine the net profit by subtracting
the cost from the selling price. Then, we divide the net profit by the cost and multiply by
100 to express it as a percentage.

Profit=Selling price - buying price
Profit = 50,000 - 40,000 = 10,000Frw

10,000
40,000

The percentage profit is 25%.

xlOO%:%XIOO%:O.ZSxIOO%:%%

2) Sales man made a loss after selling a dining table at 75,000 Frw which its original cost
was 90,000 Frw. What was the percentage loss?

Solution

The loss amount can be calculated by subtracting the selling price from the original cost price.
Original Cost Price (CP) = 90,000 Frw

Selling Price (SP) = 75,000 Frw

The formula for calculating loss is: Loss=Cost Price-Selling Price

Substituting in the values: Loss= 90,000Frw - 75,000Frw= 15,000Frw

Percentage loss = L x100%
cost price
15,000 15

Percentage loss = x100% = %x 100% =0.1667x100% =16.67%

90,000

Thus, after performing these calculations step by step, we find that the percentage loss
incurred by the salesman is 16.67%.

(3) 25% (4) 20% (5) 6.67%

6.4.12. Ratio and sharing quantities in ratios

a) Learning Objectives
- Explain the meaning of ratio.
- Solve the word problem involving the ratio.

- Appreciate the use of ratio in the real life situation.

b) Teaching and learning resources

Wall chart with problems involving sharing quantities in ratios
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c) Teaching and learning activities w

- Put learners in groups and let them carry out the activity in the Learner’s Book.
- Invite groups to make a class presentation and harmonize answers.

- Give an example for the learners to apply the competence.

Demonstration: Joan and James shared 2,000Frw in the ratio of 3:2. How much did each get?

- Explain that the method used in the activity cannot be suitable for large numbers.

So, there is a short appropriate method.

That is, we add the total shares first:

3+ 2 =5 shares

Joan got 3 shares and James got 2 shares of the 5 shares. Then each

share is expressed as a fraction.

3
Joan got S and James got %of the total amount of money.

So to get the amount of money each got, we multiply by the amount

_3 400 2 400
Joan = Exz,eﬁUFrw James = gﬁx%eﬁUFr‘w

=3 x 400 =2 x 400

=1,200 Frw = 800 Frw

- Let learners follow through the working again to internalize the concept.
- Lead them through the examples from the Learner’s Book.
- Let them study the two methods and ask questions where they have challenges.

- Ask learners to formulate the method in their own words and guide them to explore the
summary from the pupil's book.

- Then, assign them to work individually the application activity 6.12 in the Learner’s Book.

Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

d) Possible answers to application activity 6.12

(1) 1st share = 200, 2nd share = 300

(2) 1st share = 70 kg, 2nd share = 350

(3) Kabanda and Mukamusoni shared 12,000 Frw in the ratio of 3:5. Find how much

each got?

Step 1: Determine the Total Parts in the Ratio
The ratio given is 3:5. To find the total number of parts, we add the two parts
together:3+5=8parts

Step 2: Calculate the Value of Each Part
Next, we divide the total amount (12,000 Frw) by the total number of parts (8):
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12000 1,500 frw

Value of one part=

Step 3: Calculate Each Person’s Share
Now that we know the value of one part, we can calculate how much each person gets.
« Kabanda’s Share: Kaibanda’s share= 3x1500= 4500Frw

Mukamusoni’s Share: Mukamusoni’s share= 5x1500= 7500Frw
3x12,000 _ 9000

Or: Kabanda’s Share: §><12, 000 = =4500 fiw
Mukamusoni’s Share: §><12,000 _3x12,000 15,000 75,000 fiw

(4) One farmer got 75 kg, the other farmer got 50 kg.
(5) a) 400 boys b) 850 learners.

6.4.13 Increasing and decreasing quantities in ratios

a) Learning Objectives

- Explain the increasing and decreasing quantities in ratios.
- Increasing and decreasing quantities in ratios in word problem.
- Appreciate the use of increasing and decreasing quantities in ratios in the real life situation.

b) Teaching and learning resources

Wall chart with problems involving increasing and decreasing quantities in ratios

c) Teaching and learning activities w

- Give mental work about increasing and decreasing numbers, for example,
(a) increase 120 by 30

(b) decrease 100 by 20
(

c) What is 17 plus 117

- Guide the learners to form groups and invite them to work out the activity in the Learner’s
Book.

- Harmonize the presentation from different groups.
- Learners should have observed that each of the 5 groups had 6 counters.

If another group is formed of 6 more counters,

The new amount = 30 counters + 6 counters = 36 counters.
- Display a prepared chart with worked examples.

Demonstration 1: Increase 630 kg in the ratio of 7:3.

Explain that when an amount is increased, the new amount is bigger than the old
amount. So in this case, explain that we express the new part as a fraction of the old

ratio. Then, we multiply by the old part.
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The first to appear is the new part and the last is the old part:

Method 1 Method 2
New part = 7 3 partS = 630 kg
Old part =3 1 part = %

_ New part _
New amount = ~5- part X 630 = 210 kg

210 Then we multiply by the new part
New amount = %ﬁxﬁéﬁkg AU .
7 parts = 7x210kg
= 7x210 = 1,470 k
= 1,470 kg - R

- Alternatively, we can equate the old amount to the old part and work out the value of 1
part. Then give an example about decreasing quantities in ratio.

Example 1: Decrease 960 in the ratio of 3:5.

- Tell learners that the procedure is the same as that of increasing, but a less quantity than
the old quantity is realized. Lead then through the procedure:

Method 1 Method 2
New part =3 5 parts = 960
Old part =5 1 part _ 960

5
New amount = %el—m)% x 960 = 192 kg
Then we multiply by the new part
3 192

New amount = —:x 960kg 3 parts = 3x192kg

= 3x192 = 976kg

= 576 kg

- Now refer to the examples from the Learner’s Book.

- Ask learners to formulate the method in their own words.

- Then, assign them to work individually the application activity 6.13 in the Learner’s
Book.

Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

d) Possible answers to application activity 6.13

1. Increase 720 in the ratio of 5:4.

To increase 720 in the ratio of 5:4, we can determine the value of one ‘part’ based on
the original number and the corresponding part of the ratio. The original number, 720,
represents the ‘4’ in the ratio 5:4.

5 7m0_ 3%720 _ 5x360
4 4

=5x180=900

2. Decrease 1,400 in the ratio of 7:10.

7 7x1,400
10

L %1,400 = =980
10
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3. 27,000frw
4. 20,400frw
5. 600books

6.4.14. Finding the ratio of increase and decrease

a) Learning Objectives

- Explain how to find the increasing and decreasing in ratios.

- Find the ratio of increase and decrease quantities.

- Appreciate the use of finding ratio of increase and decrease in the real life situation.

b) Teaching resources

Wall charts with problems involving the ratio of increase and decrease.

c) Teaching and learning activities w

- Review the concept of increasing and decreasing quantities as ratios.
- Ask learners to form group and do the activity 6.14.

- Let them present answers of what they discovered.

- Write a general report on the chalkboard.

For example: The new amount is 600, the old amount is 400.

New number _ 600 _ 3 _ 3:9

Old number 400 2 :

- Help learners to realize that, when finding the ratio of increase or decrease, the new
amount is divided by the old amount, then reduced to the lowest terms.

The increase in ratio =

Thereafter, the fraction is expressed as a ratio.

- Refer to the examples in the learner’s book.

- Ask the learners to read the questions and guide them as they follow through the working.
Give another example on the chalkboard.
Ask learners to copy it down on slips of paper.

- Let them attempt working it out in their groups as you monitor them.

Example: The amount of milk produced by Uwacu’s cows reduced from 1,200 littres to
1,000 litres daily. In what ratio did the milk decrease?

New amount = 1,000 litres, old amount = 1,200 litres

Let learners apply the method they used in the activity. That is, dividing the new amount

by the old amount.
New number _ 1,000
Old number ~ 1,200

Ratio of decrease =

Learners reduce to the simplest terms to get % .
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Then learners apply the concept of changing fractions to ratios %= 5:6.

Therefore, the ratio of decrease in the milk production was 5:6.

Lead the learners through the examples from the Learner’s Book.

Ask learners to formulate the method in their own words.

Then, assign them to work individually the application activity 6.14 in the learner’s book.
Mark their work and help them with corrections.

Depending on the results, assign them the remedial and extended activities.

d) Possible answers to application activity 6.14

(1) 6:5
new _ 600 _6
0ld 500 5

(2) 5:8

new_2500_5_5.

old 4000 8

(3) 8:9 (4)4:5  (5)13:9

6.4.15. Solving problems involving ratios

a) Learning Objectives

Explain how to solve the problem involving ratios.
Solve the word problem involving ratios.
Appreciate the use of ratios in the real life situation.

b) Teaching and learning resources

Wall charts with problems involving ratios.

~

c) Teaching and learning activities

Give a review of the work involving ratios previously experienced, then form groups of
learners.

Assign groups to carry out the activity 6.15.
Move around as you monitor how they go about it.
Collect the outcomes from all the groups and come up with a general report.

Lead learners to realize that by grouping 40 bottles tops in twos and threes, they are
applying the concept of sharing in ratios.

So,twos=2+2+2+2+2+2+2+2=16
threes=3+3+3+3+3+3+3+3=24
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- Display the chart with the worked example.
Learners can now apply the knowledge they have learned about ratios.
- Give more examples to give the learners more practice.
- Move around supervising the work.
- Then they make a presentation to the whole class.

- Explain that with word problems, reading, interpreting and understanding are the
prerequisite for correct working out of word problems.

- Invite learners to follow through the examples in the Learner’s Book.
- Ensure the learners are conversant with the vocabulary used in word problems.
- Guide the learners through the Study tip as a summary.

- Then, assign them to work individually the application activity 6.15 in the Learner’s Book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

d) Possible answers to application 6.15

1) We are given that the cost of the pencil is 100 Frw. We can substitute this value into

2 x=100=100%7

=350Frw

the equation:
5x350

%350: — 5% 50 = 250 Frw

The cost of the pen is 250 Frw.

2) There are 120 sheep on a farm. The ratio of ewes to rams is 5:7. How many rams are in
the farm?
Total number of sheep: 120

Ratio of ewes to rams: 5:7
The ratio of ewes to rams being 5:7 means that for every 5 ewes, there are 7 rams. This

gives us a total of 5+7=12 parts.

7 7x120

—x120= =7x10="T70rams
12

3) Alpha and Anne shared the saplings in the ratio of 4:5. This means that for every 4 parts
Alpha receives, Anne receives 5 parts.

First, we need to calculate the total number of parts represented by the ratio:

Total parts = 4 (Alpha) + 5 (Anne) = 9 parts

4 4 %360
(a) 5*360= “ 2 —160 Alpha got 160 saplings.
(b) S 360 _5x360 _ 200 Anne got 200 saplings.
9

4) a) 270 boys b) 600 learners.
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6.5 Possible answers for end of unit 6 assessment questions

1. Convert the following percentages into fractions

20 4 1 11 11 1 11

9 5— ‘V Then,—+100 = —x—=—

@ 20%= 15072075 (b) 557 Then 27100 200
2. Paul bought 6 blue pens. There were 50 pens in the whole packet. What is the percentage

of blue pens in the whole packet? %XIOO = % _ 65_0 —12%

1
3. 375 % of the chicken mash prepared is made from silverfish. If this is 224 kg, what is the
total mass of the mash prepared?

1 112 ~100= 112x1 112 28

37=% =

3 3x100 300 75
§>< x=224= 28x =224= 28x = 224x75 = 16800 = 600kg total mass
75 75 28 28 28

4. 28,000 Frw was increased by 10%, then by 10%. What did it become?

Using the formula Original Value x (1 + Percentage Increase): Initial Value = 28,000 Frw
First Percentage Increase = 10% = 0.10 Value after the first increase = 28,000 Frw x (1
+0.10) = 28,000 Frw x 1.10 = 30,800 Frw. Therefore, after being increased by 10% and
then by another 10%, 28,000 Frw becomes 33,880 Frw.
Summary:

First :100%+10% =110%

@x 28,000 =11x2800=30,800Frw

100

Secondly :100%+10% =110%

% 30,800 =11x3080 =338,800 fiw

5. Decrease 800 by 12%.

Let’s apply this method to decrease the number 800 by 12%. The initial value is 800. The
percentage decrease is 12%. Alternatively, the percentage decreased number can be
calculated directly using the formula: Percentage decreased number = (1 - Percentage
decrease %) x Initial value

Summary;

100% —12% = 88%
8 800 =888 = 704
100

6. What number when decreased by 12.5% becomes 1,0507

Let x be the original number we want to find.
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We set up an equation based on decreasing x by 12.5%.
100% —-12.5% =87.5%

« 875 % x = 1,050 = 87.5x _ 105000
100 87.5 87.5

= 1,200

»  We solved for x and found that it equals 1200.

. The price of a pair of shoes decreased from 20,000 Frw to 17,000 Frw/ Find the
percentage decrease?

Given that the original price of the shoes was 20,000 Frw and the new price is 17,000
Frw, we can substitute these values into the formula:

20, 0;)8’ 0;)(7), 000 " 3,0000 <100

0.15x100=15%

The percentage decrease in the price of the pair of shoes is 15%. This means that the

price of the shoes decreased by 15% from the original price of 20,000 Frw to 17,000
Frw.

Percentage Decrease = 100 =

b

. Mukandahiro bought a dozen of counter books at 1,500 Frw each. She later sold every
book at 1,000 Frw. What was her percentage loss?

L
Percentage Loss = 2O 100%

Cost price

Step 1: Determine the Cost Price (C.P.)

Mukandahiro bought a dozen counter books at 1,500 Frw each. Since a dozen means 12
books: Total C.P.=12x1,500=18,000Frw

Step 2: Determine the Selling Price (S.P.)

She sold every book at 1,000 Frw. For all 12 books: Total
S.P.=12x1,000=12,000Frw

Step 3: Calculate the Loss

The loss is the difference between the total cost price and the total selling price:

Loss=C.P.-S.P. Substitute the values: Loss=18,000-12,000=6,000Frw
Step 4: Calculate the Loss Percentage

Now substitute into the formula for loss percentage:

Percentage loss =—=255—x100% = 2% 1 100% = 0.3333x100% = 33.33%
Cost price 0

9

Mukandahiro’s percentage loss was 33.33%.

9. In our school, the ratio of teachers to learners is 1:8. If there are 10 teachers, how

many learners are there?

The teacher-to-learner ratio is given as: 1 teacher: 8 learners
This means that for every single teacher, there are exactly 8 learners.
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If there are 10 teachers, we multiply the number of teachers by the number of learners
per teacher: Number of Learners=Number of Teachers Learners per Teacher
Number of Learners=10x8=80 Learners.

10. Farmer used to produce 900 litres of milk. It now produces 810 litres. Find the ratio
of decrease.

810 81 9
900 90 10 Ratio of Decrease= 9:10
The ratio of decrease in milk production is therefore: 9:10
This means that for every 10 litres originally produced, there has been a reduction of 9 litre.

11. The population in Munyaneza’s district increased from 3,200 people to 4,800 people.
In what ratio did the population increase?
To express this increase as a ratio, we divide the final population by the initial population:
4.800
3,200

The population increase ratio is 3:2.

12. Your friend’s statement that “Fractions are useless in real life” is incorrect because
fractions are used daily in many practical situations. Here are two real-life examples
that prove their importance:

- Cooking and Baking - Recipes often require measurements like % cup of sugar, %
teaspoon of salt, or % liter of milk. Without fractions, accurately following recipes would
be impossible, leading to failed dishes or incorrect flavors.

- Time Management - People frequently divide time into fractions, such as working for %
an hour, taking a *15-minute (%-hour) break*, or scheduling events at quarter past three
(3:15). Fractions help structure daily routines efficiently.

13. - Arguments for Fairness (Justified Increase): Supply & Demand: Prices naturally
rise when goods become scarce. Higher prices discourage hoarding and ensure
limited supplies last longer for more customers

- Arguments Against Fairness (Unjustified Increase): Vulnerable people (like low-
income families) suffer most when essentials (food, medicine) become unaffordable.
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6.6 Additional activities

6.6.1 Remedial activities
1. Change to percentages.

a)0.19 b)0.66 <¢)0.39 d)0.88 e)0.04, f)0.09
2. Change to decimals

a)15% b)19% c)21% d)32% e)43%

3. 6% of animals on a farm are sheep. If there are 24 sheep, what is the total of all animal?

6.6.2 Extension activities

1. (i) Decrease 58 by 10%. (ii) Increase 50 by 20%

2. A baby spent 8 hours of the day sleeping. What percentage of the day did it sleep?
3. 20% is equivalent to 15 pencils. How many pencils are in the box?

4. 25% is equivalent to 20 books. How many books are there?

5. Uwacu cut her apple into 8 equal parts. She gave out 2 parts
(a) What fraction remained?
(b) What percentage did she give out?
(c) What percentage remained?

6. A diary factory produced 2,400 cartons of milk daily. During drought season, the cartons

decreased by 33% %. Find the number of cartons produced later.
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RELATIONSHIP BETWEEN VOLUME,
CAPACITY AND MASS

Key unit Competence: Pupils will be able to compare units of volume, capacity, mass of
water and apply this knowledge to solve real life problems.

7.1 Prerequisites

Pupils will easily learn this unit, if they have a good background on the measurements of
capacity, measurements of mass and the volume of solids learnt in P5.

7.2 Guidance on introductory activity

- Invite pupils to read the introduction in the learner’s book and try to discuss answers in
their groups.

- Invite them to a whole class discussion and show them a bottle, water in a small jerry can
and the balance. Ask learners to write down the capacity of the bottle and then discuss the
volume of the bottle and the mass of a bottle containing the water.

- Basing on their answers, experience, prior knowledge and abilities, ask them to discuss
the relationship between the capacity of the bottle and the mass of a bottle containing the
water.

- Invite them to discuss the relationship between the mass of water that fill the bottle and the
volume of that bottle.

- Open a discussion with probing questions to facilitate them to give their predictions and
ensure that you arouse their curiosity on what is going to be leant in this unit

Possible answers of introductory activity

a. Yes, I always think about the capacity of water in my water bottle.
b. Yes, I can measure the weight of water from my water bottle as mass, measure its
quantity as capacity and its volume.

7.3 Cross-cutting issues to be addressed
- Gender balance: provide equal opportunity to boys and girls in the lesson

- Inclusive education: promote education for all learners in the teaching and learning
activities.

- Environment and sustainability: This will be addressed when pupils will be maintaining
hygiene for their classroom and for materials they used.

- Peace and values education: addressed when pupils are encouraged to work collaboratively
and peacefully in their group.

Mathematics | Primary 6 | Teacher's guide




7.4 List of lessons/subheadings

# Lesson Number of
Periods: 8
0 Introduction of the unit | Help learners understand the 1
relationship between volume, capacity
and mass measurements
1 Revision on capacity Solve problem about the conversion of |1
measurements capacity measurements
2 Revision on mass Solve problem about the conversion of |1
Measurements mass measurements.
3 Measurement of volume | Solve problem about the measurements | 1
of volume
4 Relationship between Establish the relationship between 2
units of volume, capacity |units of volume, capacity and mass of
and mass water
5 Real life problems involving | Solve real life problems involving the 1
the conversion between relationship between units of volume,
units of volume, capacity | capacity and mass
and mass of water
6 End unit assessment 1

7.4.1. Revision on capacity measurement

a) Learning Objectives

Explain how to solve the problem involving capacity measurement.

Solve the word problem involving capacity measurement.

- Appreciate the use of capacity measurement in the real life situation.

b) Teaching and learning resources:

Wall chart with problems on the conversion of capacity measurements, balance, cups,
water.

c) Teaching and learning activities

~

Start with mental work about units of capacity and volume for example;

(a) What is the standard unit for measuring capacity?

b) What is the smallest unit of capacity?

(
(c) Mention the units of capacity in order, starting with hectoliters.
(

d) Find the volume of a cube of side 2 cm and so on.
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- Form groups of learners and provide each group with the necessary learning materials.
- Guide groups to carry out the activity 7.1 from the Learner’s Book,
- Allow each group to present to the whole class the findings and then, harmonize results.
Ask them to fill a jerrycan with water.
After filling it, pour out water. Then fill it with a litre bottle.
Ask them to record as they fill the jerrycan. Guide learners to tell the number of liters
that fill 1 jerrycan.
Take them through an example from the learners book.
- Give other examples to enable learners have more practice.
- Give learners chance to formulate their own conversion problems. Guide where they need help.
- Let learner’s re-read the conversion table for capacity measurement.
- Then, assign them to work individually the application activity 7.1 in the Learner’s Book.

Mark their work and help them with corrections.

Depending on the results, assign them the remedial and extended activities.

Possible answers for activity 7.1
Take a jerrycan filled with water then pour water into litre bottles nextly, there are 20 litre
bottles of water finally compare that one jerrycan is equal to 20 litre bottles of water.
d) Possible answers to application activity 7.1
(1) 5kg= 5,000 | then 5,000 | divided by 20 |= 250 jerrycans
(2) 10l divided by 5=2 /
(3) 100kl times 5 = 5,000kI=500,000 /
(4) (a) 20l divided by 3=6 rem 2| then is 6 small jerrycans (b) 2 litres

7.4.2. Revision on mass measurements

a) Learning Objectives
- Explain how to solve the problem involving mass measurement.
- Solve the word problem involving mass measurement.

- Appreciate the use of capacity measurement in the real life situation.
b) Teaching and learning resources

Wall charts with problems on the conversion of mass measurements.
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c) Teaching and learning activities

- Start with mental work on measuring the mass.

- Ask learners to form groups and provide each group with the materials required to carry
out the learning activity from the learner’s book.

- Walk around supervising them as they carry out the activity.

- Help them where they have difficulties.

- Ask learners to bring stones or other materials to be used for measurement
- Ask them to measure and record.

- Ask each group to present what it has got as the answer.

- Give a general observation about the results of the activity to help the learners internalize
the concept.

- Guide learners through the example in the Learner’s book,

- Give learners an example to work out in groups and check on each group to see whether
they have worked it out correctly.

Example

Help learners to understand the worked example step by step.

Step 1: Compare what is already known

Step 2: Compare proportionality.

That is, if we have 30 dag, we get (30x 10 g) which is equal to 300g.
b) 2,500g=....... kg

Help learners to know how you convert from the small unit to the big unit through this
example.

Step 1: Compare what is already known.
- Guide learners through the summary and use it to emphasize what you have just taught.
- Then, assign them to work individually the application activity 7.2 in the Learner’s Book.

- Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

Possible answers to activity 7.2

The stones do not have the same mass, write the mass of each stone then write the definition
of mass. Mass is the quantity of matter contained in the body.

d) Possible answers to application activity 7.2

1) (a) 5kg+23hg=523,000dg (b) 66hg56g+55dg= 6,661,500 mg

2) 80kg times 30= 2400kg, 50t=50,000kg then 50,000-2,400kg= 47,600kg

3) 1kg+5kg+250g+400g=6.65 kg (4) 57.4+30kg+49.7kg+50.02kg+44.3kg= 231.42 kg
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7.4.3. Measurements of volume

a) Learning Objectives

- Explain how to solve the problem involving volume measurement.
- Solve the word problem involving volume measurement.

- Appreciate the use of volume measurement in the real life situation.

b) Some teaching resources

Wall charts with problems on the measurements of volume, water, jerrycans, balance.

c) Teaching and learning activities w

- Give mental work about units of measurement of volume. For example: What is the standard
unit for measuring volume?

- Mention the smallest unit for measuring volume?

- Give the units of measurement of volume.

- Let learners form groups.

- Distribute the prepared learning materials.

- Assign learners to carry out the learning activity from the Learner’s book.

- Collect the suggested answers of all groups and harmonize them in a whole class discussion
to come up with general out comes:

Explain to learners that volume is the space occupied by an object.

Objects have different sizes, so different units are used.

There are different shapes of objects, so different methods are applied to work out their

volume.

Draw a table of conversion between units of volume.

m3 dm? cm’® mm?3

- Explain that it is rare to have units of volume in dam?, hm?and km?.

- Learners should observe that unlike in measuring areas, in which units have 2 places in the
table, units of measuring volume have 3 places in the table.

It is so because cubic units mean the unit is multiplied thrice by its self.

For examples: cm xcm x cm=cm?;, m x m x m = m?.

Worite an example on the chalkboard.

Example: Convert 2m3 to cm3.

Emphasize that a conversion table has to be used.

m?3 dm? cm’ mm?3

2 0)0j0]O0O|0]|O

Write 2 in the place of units under m3.

Fill all the places to the right with zero (0) to the last place under cm?
- Learners observe and read the numeral of units formed. It is: 2 m3 = 2,000,000 cm3.
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Now introduce calculation method.
Example: A cuboid has length, width, height of 10 cm, 8 cm and 6 cm. Calculate its volume.
Learners experienced this concept in Primary 5.
They are expected to recollect that:
Volume of a cuboid = length x width x height
=|xwxh
=10cm x8cm x 6 cm
=80cm? x 6cm
=480 cm?

- Invite learners to go through the examples from the Learner’s book. and let learners
observe, study and conclude in their own words how conversions have been handled.

- Then, assign them to work individually the application activity 7.3 in the Learner’s book.

Mark their work and help them with corrections.
- Depending on the results, assign them the remedial and extended activities:

Possible answers for activity 7.3
V=Ixwxh=cm?® then v=Ixwxh=mm3
Units of volume are m*> dm3 cm3, mm3
Measurements of volume in our daily life is ho help us to know and find out the capacity
of water and volume of container

d) Possible answers to application activity 7.3

1) (a) 15dm?= 15,000 cm®* (b) 9,000,000cm?*=9m?
(c) 3m3=3,000,000m?

2) (a) v=12mm x 15mm x 9mm=1,620mm?
(b) 15cm x 8cm x 10 cm =1,200cm?

3) 48,000,000 cm?

7.4.4. Relationship between units of volume, capacity and mass of water

a) Learning Objectives

- Explain the relationship between units of volume, mass and capacity measurements.

- Find the relationship between units of volume, mass and capacity measurements.

- Appreciate the use of the relationship between units of volume, mass and capacity

measurements in the real life situation.

b) Some teaching and learning resources

Wall chart with units of volume, capacity and mass, water, jerrycans or cups, balance.
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c) Teaching and learning activities w

- Help learners to form groups of pupils.

- Make sure each group may have access to a cup and beam balance.

- Ask learners to measure the mass of water filled in a cup.

- Ask them to measure the mass of water contained in a cup and its capacity.
- Ask them to identify the volume of the cup.

- Let them discuss and come up with the relationship between these three units of
measurements.

- Exchange the ideas by presenting their work.

- Help them to draw the table that shows the relationship of these unit. What is the relation
of litre, kilogram and dm3?

Solution
With the help of conversion table: for water, we have the following:
m?3 dm? cm? mm?3
ki hl dal || dl cl ml
t g - kg |hg |dag |g dg _[cg [mg
1 1

So,1Kg=1ll=1dm3and 1cm3=1ml = 1g
- Explain to them that these units are related only when we are measuring water.
- Guide learners to study the examples from the Learner’s Book.
- Give other examples so that learners can understand.

Examples: Relate volume of the figure below with its capacity.

Note: This activity may take some time as learners carry it out but its worthy it for the
learners will clearly see the relationship between volume and capacity.

- Come up with a general conclusion after discussing as class, that is;
A cube of volume 1,000 cm?® or 1 dm3 can hold a litre of water.
1 litre = 1,000 cm® or 1 dm?.
- Guide learners as they study the examples from the the Learner’s Book.
- Give other examples so that learners can understand.
- Guide learners through the summary and use it to emphasize what you have just taught.
- Then, assign them to work individually the application activity 7.4 in the Learner’s Book.
Mark their work and help them with corrections.
- Depending on the results, assign them the remedial and extended activities.

Possible answers to activity 7.4

The relationship between these measurements is determined by density of water because
they are related only when measuring water.
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d) Answers for application activity 7.4

With the help of conversion table below

m?3 dm? cm? mm3
ki hl dal |l dl cl ml
t q - kg |hg [dag |g dg|cg |mg
1
So,1Kg=1l=1dm3and 1cm3=1ml = 1g

1)1 kg=1dm*=11l; 1g=1cm® =1ml,
1t=1m3=1kl; 1hg=100cm* =1dl

2) 11 x 20 = 20 litres

3) yes, 1 litre of water is equal to 1 kg

4) Because it depends on density of water.

7.4.5 Real life problems involving the conversion between units of volume,

capacity and mass of water

a) Learning Objectives

- Explain the relationship between units of volume, mass and capacity measurements in real

life problems.

- Find the relationship between units of volume, mass and capacity measurements in real life

problem.

- Appreciate the use of the relationship between units of volume, mass and capacity

measurements in the real life situation.

b) Teaching and learning resources

- Wall chart with units of volume, capacity and mass.

- Word problems on the relationship between units of volume, capacity and mass.

c) Teaching and learning activities

Request learners to recall the relationship of volume, capacity and mass measurement.
Help them to form groups.

Request them to draw a table showing the relationship of these unit.

Give them the activity from the learner’s book.

Ask them to fill the given measurement in the place on the drawn table.

Request them to convert them in the same unit as required.

Let them record the related units

Give them time to explain to the class how they have got the answer.
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Give them opportunity to go through the example given.

Now assign the groups to solve word problems from the manila paper or on the chalk
board.

Invite groups with different answers and methods to present answers in a whole class
discussion.

Harmonize answers and highlight the methods of solving a word problem.

Ask them to find out which may be the concern when converting their unit.

Guide learners through the summary and use it to emphasize what you have just taught.
Then, assign them to work individually the application activity 7.5 in the Learner’s book.
Mark their work and help them with corrections.

Depending on the results, assign them the remedial and extended activities.

d) Answers to application activity 7.5

With the help of a conversion table below

m?3 dm? cm? mm3
kl hl dal |l dl cl ml
t q - kg hg dag |g dg cg mg
1 1

So,1Kg=1l=1dm3and 1cm3=1ml = 1g
1) (a) 6,767kg=676,700 c/ (c) 469d1=46,900 ml/ (e) 4m*=4,000,000 g

(b) 1,700,000 cm? (d) 9,8651=98.65 g (f) 3.25mg=32,500 g

2) 20l times 2=40 / then equal to 40 kg
3) a. 10,0001=10,000,000 cm®* b. 1,000,000cm3= 100q

7.5. Possible answers for end unit assessment questions

1.i)a.777dl1=77.7kg  b. 589,000g=0.589m?3

ii) a. 469d1=46,900ml b. 1.7m3=1,700,000cm?

2) As 1kg =1 litre of water, 1 kl is greater than 1 kg of water.
3. 20kg =20I, 800 x 201=16,000I
4. i. 45.61= 45.6kg then 45.6kg of water + 3kg of empty bucket = 48.6kg

ii. 45.6l= 45,600cm?

5. 500 x 50 = 25,000c|= 250,000 cm?
6. a. 109,000g-1,800g=107,200g=107,200I

b. 107,200l of %2 is 53,600I
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7 a.1.4t=1,400I
1,400l x 5 =7,000l = 700,000l.

8) A family uses 15 £ of milk per week. How many 250 m{ bottles is this?” (S: Converts 4 to
m{ and divides.

9) It is important to know the volume of water your household uses daily because it

encourages water conservation awareness, Protects the Environment, Encourages
Sustainable Habits and Supports Community Efforts.

10) To divide 5,000 liters of water fairly between two villages based on their populations:
Village A has 300 people

Village B has 200 people

Total people = 300 + 200 = 500 people

Now, divide the 5,000 liters proportionally:

Each person gets: 5,000 £ + 500 people = 10 liters per person

So, Village A gets: 300 x 10 = 3,000 liters and Village B gets: 200 x 10 = 2,000 liters

This promotes:
- Fairness, because each person gets the same amount.

- Proportional reasoning, by using ratios to divide a resource based on population size.
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7.6 Additional activities

7.6.1 Consolidation activities

Relate the capacity of the cube below with its volume.

.—|_ since volume of a cube =s x s x s
I 20 cm volume = 20cm x 20 cm x 20 cm
T _ = 8,000 cm?3
o—" 20 1,000cm* = 1litre
s0 8,000 cm? = ?8—88
= 8 litres
.—|— since 1 litre = 1,000 cm?3
' and 1,000cm3 = 1 dm3
+ 5 litres -+ Then5litres = 5x1,000cm®or5 x1dm?
| = 5,000 cm3or 5 dm3

So the volume of this cube is 5,000 cm3
or5dm3

Convert the following in given unit.

(a) 98,234 kg =.... m?

(b) 90 dm3 =.... kl

(c)lton=...g

(d) 12,641,564 g + 345,564 dag = ... kl
7.6.2 Extension activities

(1) (1,243 kg + 23,453 cm?3) x 22 = ...kl

(2) Munyana’s cow gave birth to a calf. The cow gives her 10 / of milk a day. How many m?
does she collect in a month if her cow is milked the same amount everyday?

(3) Which bottle has the highest capacity than the other: a bottle of 5 / or that of 432 m/?
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SPEED, DISTANCE AND TIME

Key unit Competence: Pupils will be able to solve problems related to different time
zones, calculate and convert speed between km/h and m/s and
vice versa.

8.1 Prerequisites

Learners will perform well in this unit if they studied correctly the following:
- Solving problems involving time intervals in P5.
- Conversion of units of time: second, minutes, hours and days in P5.

- Conversion of length measurement in P4.

8.2 Guidance on introductory activity
- Help learners to form group before you assign them an activity.

- Invite them to read the introduction in the learner’s book and try to discuss answers of
questions in their groups.

- While they are doing the introductory activity, walk around while monitoring their work
and helping where they have difficulties.

- Help learners to explain why some people who start moving from the same point at the same
time to travel a same distance arrive at the same point at different times.

- Basing on their answers, experience, prior knowledge and abilities, Teacher helps learners
to explain speed, distance and time.

- Open a discussion with probing questions to facilitate them to give their predictions and
ensure that you arouse their curiosity on the relationship between time, distance and speed
and solve related problems.

Possible answers to the introductory activity

a. I should use a car to supply goods to my customer.

b. The result for late delivery of goods to the customers is decreasing of customers.

c. Yes, their relationship is expressed by the formula: distance= speed multiply by the time.

8.3 Cross-cutting issues to be addressed

Thoughout the teaching process of this unit, it will be crucial to help learners to
master the content and it is better to address cross-cutting issues where possible.
In this unit we will address the following Cross-cutting issues as non-standalone
within classroom activities and though the development of the content.
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Peace and value education: First of all, as a teacher, you have to be a peace maker in
the class and role model so that learners will imitate how you behave. When there is any
conflict do not leave without helping to solve it. Within the lesson, encourage learners to
behave well, being humble, honest, etc.

Gender education: This cross-cutting issue will be addressed through giving equal
opportunities to both boys and girls during the lesson.

Environment and sustainability: Using a story about the road where they pass, let
learners think of the usefulness of the roads and how they can take care of them.

8.4 List of lessons/subheadings

# |Content Learning Objectives Number of
Periods: 16

0 |Introduction of the unit Arouse the curiosity of pupils on the |1
content of this unit.

1 |Comparing the 12-hour Compare the time read on a 12-hour |1
format to the 24-hour format | clock face and the time read on a 24-
hour clock face

2 |Converting 12-h format to - To change a.m. time to the 24-h 1
24-h format and vice versa format, add 00:00 hours.

- To change p.m. time to the 24-h
format, add 12:00 hours.

3 | The concept of time zones - To explain the concept of time 1
zones.

- State the time of each zone.

- Find time reading in the time

zones.
4 | Solving mathematical - To find time of another time zone |2
problems relating to time to the West.
zones - To find time of another time zone
to the East.

- To solve mathematical problems
that relate to time zones.

5 |Speed of a moving body - To describe the concept of speed in |2
the motion.

- To calculate the speed.

6 |Converting the speed from - To convert from km/h to m/sec 1
km/h to m/sec
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7 | Converting the speed from m/ | To convert from m/s to km/h 2

sec to km/h.
8 |Distance covered by a moving |- To calculate the distance covered |2
body by a person or an object.

9 |Speed and time taken by one|To calculate the time used by a|l
moving body to cover a certain | person or an object to cover a certain

distance distance
10 |Calculating average speed Be able to calculate average speed 1
11 |End unit assessment 1

8.4.1. Comparing the 12-hour format to the 24-hour format

a) Learning Objectives
- Explain how to compare the 12-hour format to the 24-hour format.
- Compare the time of 12-hour format to the 24-hour format.

- Appreciate the comparison of the time of 12-hour format to the 24-hour format in the real
life situation.

b) Teaching and learning resources

Clock face, digital watch, wall charts with clock faces and digital watches indicating
different times.

~
c) Teaching and learning activities

- Inawhole class discussion, let learners have discussion on parts of the day ( the day and night)
- Help learners to differentiate the two periods.
- Let them know that a day lasts 24 hours.

- As learners are organized in groups, distribute sheets of papers to each group and give
them clear instructions:

+ Display charts showing the 12-h format and 24-h format faces.
Ask the learners to copy them onto the sheets of paper.
»  Guide them to discuss a.m. and p.m. time.
* Let them compare the time readings on both clocks.
+ Ask learners to write compared time on the sheets of paper.
+ Let them discuss with other groups the comparisons.
- Lead them though the activity 8.1 in the Learner’s Book.
- Invite groups to present answers to the whole class
- Ask the learners to read the 12-h format time relating it to 24-h format time.

- Though question and answer, let learners respond to questions from their fellows.
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Example: What is 3:00 p.m. in 24-h format?
Express 19:00 in 12-h format time.

- Ask learners to explain how to read the time given by 12-h format in 24-format.
- Refer to the examples in the Learner’s Book.
- Ask oral questions about the lesson to help learners to conclude in their own words.
- Now let the learners read and discuss the Study tip as the summary.
- Invite them to work individually the application 8.1 from the leaner’s book.
Note: Every learner should be actively involved.
In case you can get real clocks, use them for the benefits of understanding
better.

- Give examples of business enterprises that use 24-h format.
- Help slow learners to practice more comparing 12-h format with 24-h format.

- Depending on the results from the application activity 8.1, give them the consolidation
activity to practice more reading of time of both the 12-h format and 24-h format.

Possible answers to the activity 8.1

Follow the instructions from learner’s book

d) Possible answers to application Activity 8.1

1. 3:23 p.m 06:45
6:45 a.m 20-44
7:15 a.m 15:23
12:12 p.m 07:15
844 p.m 12:12
2 (a) 6:07 p.m = 18:07
(b) 12:15 p.m = 12:15
(c) 11:45 a.m = 11:45
(d) 7:05 p.m = 19:05
3. a.4:21pm=16:21 b. 5:56p.m=17:56 c.9:12a.m =9:12
d. 8:45a.m=8:45 e. 12:46 a.m=12:46.

8.4.2. Converting 12-h format to 24-h format and vice versa

a) Learning Objectives
- Explain how to change the 12-hour format to the 24-hour format verse versa.
- Convert the time of 12-hour format to the 24-hour format verse versa.

- Appreciate the use of the time of 12-hour format and the 24-hour format in the real life
situation.

b) Teaching and learning resources

- Clock face, digital watch, wall charts with clock faces and digital watches indicating different
times
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c) Teaching and learning activities w

- In the whole class, help learners to discuss on the relationship between a 12-hour clock
and a 24-hour clock

- Help learners to differentiate 12-hour clock and a 24-hour clock
- Help learners form the small group
- Guide them to brainstorm/recall the previous lesson.
- Distribute sheets of paper to each group and give them clear instructions:
+ Display charts showing Conversions of 12-h format to 24-h format and vice versa.
+ Request them to match out the time given in the activity.
+  Give them time to present their findings.
« Remind learners that a full day has 24 hours.
+  Explain that a 12-h format shows time twice in a single cycle of the 24-h format.

+ Facilitate them how to convert 12-h format to 24-h format, we should first
observe if it is a.m. or p.m. time.

+ Let them discuss with other groups the comparisons.
- Lead them through the activity 8.2 in the Learner’s Book.
- Invite groups to present their findings to the whole class
- Emphasize that 24-h format is written with 4 digits.
- Guide the learners though the examples in the Learner’s Book, .
- Ask learners to formulate their own questions.

- Let one group challenge another for giving the correct conversion from
12-h format to 24-h format.

- Give some more examples as learners work them out on slips of paper.

- Evaluate their work.

- Let learners conclude and ask for the learner’s opinions.

- Ask the learners to do individually the application activity 8.2 in the Learner’s Book.

- Emphasize the addition of 00:00 to a.m. time and 12:00 to p.m. time when
converting to 24-h format.

- Derive methods of simplicity to overcome the challenge.

Possible answers for activity 8.2

24-hour | 12-hour
12:45 | 11:30p.m

2115 ) 420am)

I noticed that we add 12h to an hour with p.m
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d) Possible answers to application activity 8.2

1. Change the time from the 12-hour format to the 24-hour format.
(a) 4:21 p.m=16:21.
(b) (b) 8:45 a.m. =8:45.
(c) (c)12:46 a.m.=12:46.

2. Change the following time from 24-hour format to 12-hour format.
(a) 04:12=4:12 a.m

(b) 15:54 =3:54 p.m

(c) 06:32=6:32 a.m

(d) 22:10=10:10 p.m

8.4.3. The concept of time zones

a) Learning Objectives

- To explain the concept of time zones.

- Find time reading in the time zones.

- Appreciate the role of the time zone in real life.
b) Teaching and learning resources

- World map that show time zones or Atlas.

c) Teaching and learning activities w

- Inawhole class, let learners have discussion on concept of time zones.
- Help learners to form the small groups.

- Help them to discuss on causes of having different time in different region and give them
time to share their discussion.

- Let them know that they are going to study time zone.

- Give out Atlases or let the learners use their own.

- Refer to the world map showing time zones in the learner’s book
- Guide the learners through the activity in the Learner’s Book.

- Give them the time to present their findings.

- Lead learners realise that there are 24 time zones in the world.
- Help them to identify the Greenwich meridian.

- Explain that, the Greenwich meridian is the most important longitude when
determining the world time zones.

- According to the Learner’s Book and let the learners study and analyze the example.
- Let the learners read and discuss the Study tip.
- Ask them to do individually the application activity 8.3 in the Learner’s Book,

- Let learners present their work.
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- After presentation let them write down the summary made in their books.

- Explain the concept of gaining time as one moves to West, and also of losing time as one
moves to the East.

- Also explain that further from the international date line to the East, we lose a full day.

- Give learners more numbers as homework to help them understand the concept better.

Possible answers for activity 8.3

a. The world is divided into 24 time zones
b. Each time zone represents one hour

c. Rwanda is located in East-central Africa, in a time zone which is UTC +2

Possible answers to application activity 8.3
From the given UTC is 12:00A.M

(a) 2™ time zone to the East is represented by +2. The time reading is 14:00 or 2:00 P.M

(b) 7t time zone to the West is represented by -7. The time reading is 05:00 or 5:00 A.M.

(c) 10* time zone to the East is represented by +10. The time reading is 22:00 or 10:00 P.M

(d) 12t time zone to the West is represented by -12. The time reading is 00:00 or 12:00
mid night.

(e) 9t time zone to the East is represented by +9. The time reading is 21:00 or 9:00 P.M.

(f) 5% time zone to the West is represented by -5. The time reading is 07:00 or 7:00 A.M.

8.4.4 Solving mathematical problems relating to time zones
a) Learning Objectives

- Explain how to find the time of another time zone to the West or East.
- Find time of another time zone to the West or East.

- Appreciate the use of the change of the time zones in real life.

b) Teaching and learning resources

World map that shows time zones or Atlas.

c) Teaching and learning activities w

In a whole class, help learners to have discussion on the concept of time zones.

Help learners to form the small groups.

Give out Atlases, World map or let the learners use their own if they have.

Help learners to discover the time zones by using the world map.
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- Guide the learners through the activity 8.4 in the Learner’s Book.

- Guide learners on how they can calculate the time of a particular place
or town, by considering the position of the time zone it is further from the 00.

- Facilitate learners to perform some examples from the Learner's Book

- Lead them to realize that Rwanda is 8 hours ahead of America in time. If it is 4:00 p.m. in
New York, it is 12:00 midnight in Rwanda.

- Facilitate learners to do the provided examples given in pupil’s book and work individually
application activity 8.4 to check the skills they have acquired.

Answers for activity 8.4

+  The meridian representing 0° is the Prime Meridian (also known as the Greenwich Meridian).

« It is the basis for the world's time zones, with UTC (Universal Time Coordinated)
centered on this line.

+ Important line represented by -12 and +12 is the International Date Line (IDL).

« It marks the boundary where the date changes (a day is added or subtracted when
crossing it).

d) Answers to application activity 8.4:
(1) 5:00 p.m. (2) 8:00 p.m. (3) 12:00 midnight (4) 3:00 a.m.

8.4.5. Speed of a moving body

a) Learning Objectives
- Explain the concept of speed in the motion.
- Calculate the speed given distance and time.

- Appreciate the use of speed in real life
b) Teaching and learning resources

Chart, Clock face, digital watch, wall charts with clock faces and digital watches indicating
different times; Map that show the speed covered and uncovered.

c) Teaching and learning activities w

- In group discussions, invite learners to work on activity 8.5 in learner’ book on motion
and the speed.

- Use gallery walk, learners share their answers to others by rotating and ask support on
challenging points they faced in their group.

- Move around to see learners progress in their respective groups.

- Invite groups with different working steps to present their answers then, harmonize the
presented answers.

- After doing activity 8.5, use different questions and guide learners to discover that the
distance in metres that was covered by each individual in one second.
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- Help learners to brainstorm and realize that each individual covered a different distance
in one second; Though they all covered the same distance and help them to discover that
the speed can be expressed by metres per second, (m/sec) or kilometers per hour (km/h)
as units of speed.

- Facilitate them to do the provided examples given in pupil’s book and work individually
application activity 8.5 to check the skills they have acquired

Answers for activity 8.5

Follow the rules given to activity 8.5

d) Answers to application activity 8.6:

1) 60 km/hr 2) 90 km/hr

3) (a) 40 km/hr  (b) 50 km/hr (c) 40 km/hr

8.4.6. Converting the speed from km/h to m/sec
a) Learning Objectives

- Explain how to convert speed from km/h to m/sec.

- Convert the speed given in km/h to m/s.

- Respect the need for standardized speed measurements (km/h or m/s) for safety and
communication.

b) Teaching and learning resources

- The chart that show how we convert from kilometer to metres and how we convert from
hours to seconds.

- Flash cards

~
c) Teaching and learning activities

- In group discussions, invite learners to do activity 8.6 in learner’ book on Converting
from km/h to m/sec.

- Use gallery walk, learners share their answers to others by rotating and ask support on
challenging points they faced in their group.

- Move around to see learners progress in their respective groups.

- Invite groups with different working steps to present their answers, then harmonize the
presented answers about conversion of kilometers to meters and hours to seconds.

- After doing activity 8.6, use different questions and guide learners to discover how to
convert speed in km/h to speed in m/sec.

- Facilitate learners to do the provided examples given in pupil’s book and work individually
application activity 8.6 to check the skills they have acquired.

Answers for activity 8.6
Follow the given instructions of activity 8.6

d) Answers to application activity 8.6
1) (a) 25 m/sec  (b) 16% m/sec (c) 50 m/sec (d) 15 m/sec
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2) The car’s speed is about 33.33 m/s
3) (a) 25 km/h (b) About 6.94 m/s

8.4.7. Converting the speed from m/sec to km/h
a) Learning Objectives

- Explain how to convert speed from m/sec to km/h.
- Convert the speed given in m/sec to km/h.
- Appreciate the use of speed in m/sec or km/h in real life

b) Teaching and learning resources

- The chart that show how we convert from kilometer to meters and how we convert from
hours to seconds and vice versa.

N
c) Teaching and learning activities

- Ingroup discussions, invite learners to do activity 8.7 in learner’ book on Converting from
m/sec to km/h

- Use gallery walk, learners share their answers to others by rotating and ask support on
challenging points they faced in their group.

- Move around to see learners progress in their respective groups.

- Invite groups with different working steps to present their answers then, harmonize the
presented answers.

- After doing activity 8.7, use different questions and guide learners to discover how to
Convert from m/sec to km/h by using the following steps:

(i) Express 1m as a fraction of a kilometre, then multiply the number of metres by
—1_kilometres. Remember 1 km = 1,000 m.

1000
; _ 1 _ 1 _ 20
i.e. Im = 5555 km, 20 m = 20 x T km 1000 km
(ii) Express 1 second as a fraction of 1 hour. remember 1 hour = 3,600 seconds. It
gives 361W of an hour.

(iii) Speed = distance per unit time
(iv) So we divide the fraction of a kilometre by the fraction of an hour.
(v) Apply division of fractions by multiplying by the reciprocal.

Example: Express 20 m/sec as km/hr

_ _ 1 . 1
1000m = 11km 20m/s= ZOXW- 3600 hr
Lm = 000 KM - 2, See
3600sec = 1hr 1000
1 sec = 361Whr RS

= 72 km/hr

Refer to the examples in the Learner's Book

- Facilitate learners to do the provided examples given in Student’s book and work
individually application 8.7 to check the skills they have acquired.
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Answers of activity 8.7

5m in 1sec make a speed of 5m/sec then, 5m / sec in hour multiply by 3,600sec times
1,000m finally get 18km/h

d) Answers of application 8.7.

1) ( a)54km/hr (b) 162 km/hr (c) 90 km/hr (d) 360 km/hr
2) speed=200m/sec=720km/h

3) speed= 10m/sec= 36km/h

4) speed= 100m/15s=24km/h

8.4.8. Distance covered by a moving body

a) Learning Objectives
- Explain how to find the distance covered by the moving body.
- Calculate the distance covered by the moving body.

- Value the use of distance covered by the moving body in real life.
b) Teaching and learning resources

The chart that shows the distance covered by a person or an object.

c) Teaching and learning activities w

As introduction, learners define the speed and recall about the previous lesson.
- Ask learners mention the metric units of distance.

- Ingroup discussions, invite learners to do activity 8.8 in learner’ book about calculation
of the distance covered by a person or an object.

- Use gallery walk, learners share their answers to others by rotating and ask support
on challenging points they faced in their group.

- Move around to see learners progress in their respective groups.

- Invite groups with different working steps to present their answers then, harmonize
the presented answers.

- After doing activity 8.8, use different questions and guide learners to discover that
the product of speed and time gives the distance. i.e. Distance = Speed * Time.

- Facilitate learners to do the provided examples given in Student’s book and work
individually application activity 8.8 to check the skills they have acquired

Answer of activity 8.8
Distance is equal to speed multiply by the time;
d= 13km/hx2h= 26km
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d) Answers to application activity 8.8:

1. d=5km/h x2h=10km

2. d=12km/h x 2h=24km

3. d=80km/h x5h=400km

4. speed = 72km/h=20m/sec , then d=20m/sec x 15sec=300m

8.4.9 Time taken by a moving body to cover a certain distance

a) Learning Objectives

Explain how to find the time taken by the moving body to cover a certain distance.
Calculate the time taken by the moving body to cover a certain distance.

Appreciate the time taken by the moving body to cover a certain distance in real life.

b) Teaching and learning resources

Chart that show the time used by a person or an object to cover a certain distance.

c) Learning activities and guidance to the teacher

Help learners to form the small groups.

In group discussions, invite learners to do activity 8.9 in learner’ book about calculation
of the time used by a person or an object to cover a certain distance.

Use gallery walk, learners share their answers to others by rotating and ask support on
challenging points they faced in their group.

Move around to see learners progress in their respective groups.

Invite groups with different working steps to present their answers then, harmonize the
presented answers on calculation of the time used by a person or an object to cover a
certain distance

After doing activity 8.9, use different questions and guide learners to discover that the
time is equal to the distance divided by the speed when the distance and speed are given.

. ; distance
1.6 Time =

Speed

Facilitate learners to dothe provided examples givenin Student’s book and work individually
application activity 8.9 to check the skills they have acquired

Answers for activity 8.9

When finding time take the ratio of distance covered to the speed: Time =

_ distance

Speed

d) Answers to application 8.9

1) 3 hrs 2) 3 hrs 3) 1% hrs 4) 4 hrs
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8.4.10. Calculating average speed

a) Learning Objectives

Explain how to find the average speed.

- Calculate the average speed.

- Appreciate the use of average speed in real life.

b) Teaching and learning resources

Chart that have some abbreviations related to new lesson and the formula of calculating

average speed.

c) Teaching and learning activities w

Make a small review on the previous lesson.
Give some mental drills about speed.
Help learners to form small groups according to your plan.

In group discussions, invite learners to do activity 8.10 in learner’ book about calculation
of average speed.

Use gallery walk, learners share their answers to others by rotating and ask support on
challenging points they faced in their group.

Move around to see learners progress in their respective groups.

Invite groups with different working steps to present their answers, then harmonize the
presented answers on calculating average speed.

After doing activity 8.10, use different questions and guide learners to discover that

Total distance covered

Aver f
erage speed Total time taken

First distance + second distance

First time + second time

Facilitate learners to do the provided examples given in Student’s book and work
individually application actvity 8.10 to check the skills they have acquired

Answers for activity 8.10

total distance coverd 120km +180km
average speed= - = I
total time taken 149 > h

:wﬁoomxz/h:%%km/h
4 ? 3

d) Answers to application activity 8.10
1) 40 km/h (2) 60 km/h 3) 96 km/h 4) 42 km/h
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8.5 Answers for the end of unit assessment question

1) Speed is the measure of how fast an object moves, calculated as the distance traveled
per unit of time.
Formula: Speed=Distance/Time

Units: km/h (kilometers per hour) or m/s (meters per second).
2) Convert 5 hours into seconds.

1 hour=60 minutes=60x60=3,600 seconds. Therefore,
5 hours=5x3,600=18,000 seconds

3) If a car travels 180 km in 3 hours, what is its speed in km/h?
Using the speed formula:
Speed=Distance/Time =180 km/3 h=60 km/h .

4) How many time zones are there in the world?

There are 24 time zones in the world, each roughly 15 degrees of longitude apart
(since 360° + 24 = 15°).

5) If it is 12:00 PM in Time Zone 0 (GMT), what time is it in Time Zone +37
Time Zone +3 is 3 hours ahead of GMT. Therefore, 12:00 PM (GMT)+3 hours=3:00 PM

720km

6) Speed = = 90km/h = 25m/sec

240km + 240km _ 480km
2h + 4h 6h

7) Average speed = =80km/h

8) It is 1:20 A.M.

9) To the west, it is 4: 50 P.M.
To the east, it is 2:50 P.M.

10) 70km/h = 2221000m _ 6 44 see
3,600sec

_ 403,600

11) 40m/sec = 144km/h

5

12) Delivery Driver Scenario

a) Is it safe to speed if traffic is heavy?

* No, speeding in heavy traffic is dangerous. It increases the risk of accidents,
endangering the driver, pedestrians, and other road users.

b) What should they do instead? Plan ahead to leave earlier, accounting for traffic.
Use GPS apps to find the fastest legal route. Communicate with the employer/
customer if delays are unavoidable.
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c) Why is it important to obey speed limits?
« Safety: Speed limits reduce accidents and save lives.
* Legal consequences: Breaking traffic laws leads to fines or license suspension.

* Traffic flow: Consistent speeds prevent congestion and road rage.

13) Time Zones Debate

Do you agree that time zones don’t matter because phones adjust automatically?
« Disagree. While phones auto-adjust, time zones still matter because:

Travel: Missing a flight or meeting due to time confusion. Business: Global meetings
require coordination across time zones. Nature: Human bodies rely on local time for sleep

(circadian rhythms). Emergencies: Miscommunication could delay critical responses.
14) Race Scenario

If Athletes A and B finish at the same time but A ran faster, is this possible? Who
wins?

Yes, it’s possible! Here’s how: Different starting points: In a handicap race, faster
runners start later to balance skill levels. If both cross the finish line together, the faster
runner (A) wins because they covered more distance in the same time.

Track lanes: In curved races (like 400m), outer lanes are longer. If A ran in an outer lane,
they might run faster but finish at the same time as B.

Who wins the prize? It depends on the race rules! In most standard races, the first to
cross the line wins. But in a handicap race, the faster runner (A) would be declared the

winner.
8.6 Additional activities
1) Convert:

a) 90 km/h into m/sec

b) 60 m/sec into km/h
c)50km/h into m/se

2) Find the speed of a motorcyclist moves 150 km in 3 hours.

Mathematics | Primary 6 | Teacher's guide

165



Simple Interest UNIT 9

SIMPLE INTEREST AND PROBLEMS
INVOLVING SAVING

Key unit competence: Pupils will be able to work out simple interest and solve problems

involving saving.

9.1 Prerequisites

Pupils will easily learn this unit, if they have a good background on money and its financial
applications learnt in P5.

9.2 Guidance on introductory activity

This unit will talk about simple interest and saving. This unit is mainly related to financial
issues.

- Invite pupils to read the introduction in the learner’s book and try to discuss answers in
their groups.

- Invite them to a whole class discussion and ask groups to present answers they got when
discussing

- Guide learners to explain more clearly the interest, its advantages and different ways in
which we can get interest.

- Open a discussion with probing questions to facilitate them to give their predictions and
ensure that you arouse their curiosity on what is going to be leant in this unit.

Possible answers to the introductory activity

a) = 200,0001F0;(~)wx1x10 — 2000F 1w

b) For getting interest, for using in the future, for avoiding wasting money.

c) Using money and getting interest without saving it in the bank is the investment.

d) Interest helps us to earn much money.

9.3 Cross-cutting issues to be addressed

Throughout the teaching process of this unit, it will be crucial to help learners to master
the content and it is better to address cross-cutting issues where possible. In this unit,
we will address the following cross-cutting issues as non-stand alone within classroom
activities and though the development of the content. We will also emphasize on financial
education as non-stand alone because this unit deals with money.
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Peace and value education: First of all, as a teacher you have to be a peace maker in
your class and role model so that learners will imitate how you behave. When there is any
conflict do not leave without helping to solve it within the lesson. Encourage learners to
behave well, being humble, honest, etc.

Gender education: This cross-cutting issue will be addressed though giving equal
opportunities to both boys and girls during the lesson.

Financial education: This should be addressed via problems that imply the ways of using
money that encourages learners in saving and investing. Within this unit, this cross-cutting
issue should be focused with emphasis on money issues, in daily life and how to solve them.

9.4 List of lessons/subheadings

# |Lesson Learning Objectives Number of
Periods: 24
0 |[Introduction of the unit Arouse curiosity of pupils on the 1

content of this unit

1 |Calculating the simple interest | Calculate the simple interest on the 2
principal P invested in the period of T
years with interest.

2 | More about calculating simple | Calculate the simple interest on the 2
interest principal P invested in the period of
T years with interest rate (R).

3 |Solving problems involving Solve problems involving simple 2
simple interest interest

4 | Calculating interest rate To find out interest rate 2

5 |Solving problems involving Solve problem on interest rate 1

interest rate

6 |Calculating principal To formulate the calculation of 2
principal.

7 | Solving problems involving Solve problems involving the 1
principal calculation of principal

8 |Calculating the time To formulate calculation of the time 2

9 |Solving problems involving Solve problems on time 1
time

10 |Calculating the amount of Calculation of amount of money 2
money

11 |Solving problems involving Solve problems involving amount of 2
amount of money money

Mathematics | Primary 6 | Teacher's guide

167



12 | Saving money in the bank or | Solve problems on saving money in 1
putting it in investments the bank or putting it in investments

13 | Solving problems involving Solving problems involving savings. 2
savings

14 | End unit assessment 1

9.4.1. The simple interest

a) Learning Objectives
- Explain what is the simple interest.

- Calculate the simple interest on the principal P invested in the period of T years with interest
rate (R).

- Appreciate the use of interest in real life.

b) Teaching and learning resources

- Wall chart with explanations of simple interest.
- Word problems on the simple interest.

- Textbooks, calculators.

N
c) Teaching and learning activities

- Give simple calculations about saving money as mental work, for example, supposing you
have 500 Frw and you spend 300 Frw. How much do you save?

- Distribute the learners in groups and give out sheets of paper to each groups.
- Introduce the lesson as calculating simple interest.
- Guide the learners though the activity from the Learner’s book,

- Having sought the meaning of the terms, principal, time, rate and simple interest, check
for their definitions.

- Distribute flashcards, some with the terms while others bear their definitions. For example,

Interest percentage of
; o I
Time Tt nterest rate
Length of time for which the Any money lent or Principal
money is borrowed or lent borrowed

+ Give one flash card to each group.

+ Ask a group representative to flash a card, then request the other to respond by
flashing a card matching with the former.

+ Let the learners carry on the activity until all cards are matched.
«  Now mix all the cards on your table.

+ Askindividual learners to take turns in pairing a term card with a definition. Ensure
that all learners are involved.
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+ Now conclude by the remarks:

Simple interest is the extra money paid to the money lender or bank customer or it is extra
money paid by the bank or SACCO to the customer.

Principal is any money lent, borrowed or saved in a bank or SACCO.
Time is the period or length of time for which the money is borrowed, lent or saved.
Rate is the interest percentage of the principal. It can be per month or per year (p.a).

+ Explain that the calculation they have just carried out was about calculating simple
interest. So, simple interest = Principal x Time x Rate

+ Display the chart with worked example.

Ask the learners to identify the principal, time and rate.

Let them follow though the working. Assist where necessary.
Guide the learners though the examples.

Explain that if time is given in months, express them in fractional years.
And, if rate is given as a fractional percentage, change it to a common fraction.

12
_7lo - 7x2+1 _14+1_15
Rate = 75% = 5500 = 200 200

Explain situation where rates are per month and when rates are per year.

e.g 6 months = 5 ofa year or 1? of a year.

Guide the learners especially the slow learners on how to express fractional percentages
as common fractions.

Teach problems involving simple interest following the same procedure each time taking
note of rate and time.

Then, assign them to work individually the application activity 9.1 in the Learner’s Book.
Mark their work and help them with corrections.

Depending on the results, assign them the remedial and extended activities.

Answers to the activity 9.1

Follow instructions given to activity 9.1 in learner’s book

d) Answers to application 9.1

Simple interest=P x R xT
100
1) 400,000 x ix 1Frw =20,000Frw
100
12
2) 650,000 x 00 x 3Frw = 234,000 Frw

3) 800,000 x %x 4Frw =480,000Frw
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9.4.2. More about calculating simple interest
a) Learning Objectives
- Explain how to calculate the simple interest.

- Calculate the simple interest on the principal P invested in the period of T years with interest
rate (R) from word problem.

- Appreciate the calculation of simple interest in real life.
b) Teaching and learning resources

- Word problems on the simple interest.

- Textbooks, calculators,

c) Teaching and learning activities

- Give a warm-up exercise of your choice to the learners.

- Form groups among the learners.

- Let them get involved with the learning activity in Learner’s book,

- Invite groups to present answers and harmonize them to make a general report.
- Explain the main competence of the lesson.

Tell learners that sometimes, considering interest, time can be in months and interest in
fractional percentages.

So, the months are expressed as fractions of 12 months of a year.
- Give more examples of months and fractional percentages for learners to do more practice.
- Refer to the example from the Learner’s book,

- Considering the experience, the learners have been subjected to in handling months and
fractional percentages, learners follow though as you guide them.

- Give similar examples in order to expose learners to more practice.

Example: Give that: Principle = 1,680,000 Frw, Interest rate = 12%% and time = 8 months,

calculate the simple interest.

Follow the ways from learners book

- Guide learners through the summary and use it to emphasize what you have just taught.

- Then, assign them to work individually the application activity 9.2 in the Learner’s book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities
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Answers to the activity 9.2

1) Expressing months into years

-4 1 -6 1

4 months = 120fayearor3, 6 months = 120r20fayear

8 months = o or = of 3 months = ~= or - of

months = -7 or 5 of a year, 3 months = -7 or ;- of a year

Tg _2x3+1 . VA B

23% 3 100 =3 X350 =300°

To - 12x2+17 - 25, -2 1 _ 25

122A> = 5 + 100 > =100 = 5" X750 = 200 and so on

d) Answers to application activity 9.2
Simple interest=P xix T
100

1) 1,200,000X£XLX§F7’W=15,000FI’W
12 100 2

2) 10,050,000x%x$x 2Frw=1,246,200Frw

3) 1,800,000x£xinFrw:742,500Frw
2 100 12

9.4.3. Word problems involving simple interest

a) Learning Objectives
- Explain how to calculate the simple interest involving word problem.

- Calculate the simple interest on the principal P invested in the period of T years with interest
rate (R) from word problem.

- Appreciate the calculation of simple interest from word problem.
b) Teaching and learning resources

- Word problems on the simple interest.
- Textbooks, calculators

c) Teaching and learning activities

- Review the methods of working out simple interest.

- Form groups of learners and let them carry out the activity in the Learner’s book

- Guide them in getting the correct answers.

- Invite groups to present their answers in a whole class discussion.

- Explain that the method of work is the same as that they learned in the previous two lessons.
Learners have to read and understand the vocabulary in the problem.

- Ask learners to read the examples in the Learner’s book,

- Let them explain in their own words what they learnt.
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- Guide learners through the summary and use it to emphasize what you have just taught.
- Then, assign them to work individually the application activity 9.3 in the Learner’s Book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities:

Answers to the activity 9.3
. . R
Simple interest=P x —x T
100

~6.500,000Frw x % «3=1,950,000Frw

d) Answers to Application 9.3

Simple interest=P x R xT
100

1) .60,000Frw xﬂx S =2500FTw
100 12

2) 120,000Frw x 20 5- 72,000 Frw
100

3) 350,000Frw w10 6 _ 17,500 Frw
100 12

4) 350,000Frw x 10 6 _ 17,500 Frw
100 12

9.4.4. Calculating interest rate

a) Learning Objectives
- Explain how to calculate the simple interest rate.
- Calculate the simple interest rate.

- Appreciate the calculation of the interest rate in real life.

b) Teaching and learning resources
- Charts with word problems on the interest rate.

- Textbooks, calculators,

c) Teaching and learning activities

- Review calculating simple interest.

- Ask learners to define the term “rate”.

- Form groups and distribute sheets of paper.

- Lead the learners to work on the activity from the Learner’s book.

- Invite them to present answers and help them to realize the formula.
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- Let learners form some more situations basing on the instructions in the activity.
- Evaluate the methods and results.

Emphasize that, in order to calculate rate, the fraction of interest out of the product of
principal and time is expressed as percentage.

- Display a chart with examples similar to the ones in the Learner’ book.

- Let the learners follow though the two methods used.

- Explain that substitution is applied in method 2, then the unknown is formed.
- Refer to the examples in the Learner’s book.

- Let the learners read, study and follow though each example.

- Repeat the procedure several times until the learners master and internalize the two
methods.

- Give more examples and let the learners work them out on sheets of paper. Move around
checking for the correct methods and answers.

- Let learners formulate their own and exchange them among the different groups.

- Guide learners though the summary and use it to emphasize what you have just taught.

- Then, assign them to work individually the application activity 9.4 in the Learner’s Book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

Answers to the activity 9.4

Use the steps below

SI=Px X T then L= PXRXE b Ry t=SIx100
100 1 100
o S1x100
Pxt

d) Answers to application activity 9.4

_ Simple interest x 100

Principal x Time

1) R= 400,000FTw x100

=8.3%

1,200,000 Frw x 4

) _ 60,000FTwW x100 ~3.12%
960,000 FTw x 2

) R= 25,000Frw x100 — 950
100,000 Frw x 1

2 1
4) R= 72,000frw x100 3339

1,440,000frw x 1 ;
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9.4.5. Problems involving interest rate

a) Learning Objectives

- Explain how to calculate the interest rate from word problem.
- Calculate the interest rate from word problem.

- Appreciate the calculation of interest rate in real life.

b) Teaching and learning resources

- Charts with word problems on the interest rate.
- Textbooks, calculators

c) Teaching and learning activities w

- Conduct a review on the calculation of interest rate.

- Let learners form groups and guide them though the activity in learner’s book
- Collect the different views and write them on chalkboard.

- Harmonize all presentations from the activity and develop a general report.

- Learners have already learned about calculating interest rate.

- Develop this competence further though questions, answers and calculations.

- Explain that in order to work out problems correctly, they have to read, interpret and
understand what is needed.

- Ask learners to read the examples in the Learner’s book.
- Help them to perfect the reading skill.
- Let them explain the procedure and the method to be used.

- Let them follow though the calculations intently. They should ask questions where they
have not understood. Explain to their satisfaction.

- Worite an example on the chalkboard.
- Ask learners to read and interpret it. Then try with the calculation.

Example:

Three business partners wanted to boost their business. They sought for a loan of
4,800,000 Frw from a money lender. She offered them a monthly interest rate. If they
invested the money for 8 months and paid an interest of 1,200,000 Frw, what was the
interest rate offered?

- Tell learners to use any of the two methods.

- They are expected to observe that: principle = 4,800,000 Frw, interest = 1,200,000, time
is 8 months and rate not given.

- In interpretation of the context, learners should realise that rate is per month, not per
year, So, months are multiplied directly, not changed into years.

Simple interest x 100
Principal x Time

Interest Rate

1 25
_ 4266666 x 100
- 4}18967&6678

25 _ 490
A 4%
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Learners formulate their own problems, calculate the interest rate and present their
answers for evaluation.

- Guide learners through the summary and use it to emphasize what you have just taught.
- Then, assign them to work individually the application activity 9.5 in the Learner’s book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

Answers to the activity 9.5

_ Simple interest x100 R— 96,000Frw <100

— . , =12%
Principal x Time 800,000 F1rw x1

R:

d) Answers to application activity 9.5

_ Simple interest x 100

Principal x Time

_ 15,000Frw x100
60,000 Frw x 4
2) R 32000Frwx100
320,000 Frw x 1
_ 15,000Frw x 100
50,000 Frw x3

_ 43,750Frw x100
125,000 Frw x2

1) R :61% or 6.25%

=10%

3) R ~10%

4) R =17%% or 17.5%

9.4.6. Calculating principal

a) Learning Objectives

- Explain how to calculate principal.

- Calculate the principal P invested.

- Appreciate the calculation principal in real life.

b) Teaching and learning resources

- Charts with word problems on the calculation of principal.

- Textbooks, calculators,

c) Teaching and learning activities w

- Review saving money, then calculating rate.
- Distribute the learners in groups. Hand out sheets of paper to the learners.
- Let the learners carry out the activity in the Learner’s Book, as you guide them though.

- Concur with them by stressing that, in order to calculate principal, interest is divided by
the product of rate and time. Then the fraction is multiplied by 100.
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Simple Interest x 100

Principal = -
Rate xTime

You should explain the concept clearly and comprehensively so that learners do not
become confused.

Learners can also use another method which is;

SI=PxTxR_
100
Then, substitute to find the principal.
- Display the chart with worked example.

- Guide the learners though the two methods applied, that is;
SI=PxTxR _ P=SI1x100
100 ¢ TxR
Be systematic such that the learners grasp the concept.

- Refer to the example in the Learner’s Book. Learners should lead in explaining the flow of
the steps. Help them where they get challenges.

- Guide learners through the summary and use it to emphasize what you have just taught.

- Then, assign them to work individually the application activity 9.6 in the Learner’s Book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

Answers to the activity 9.6

ST=px— T then 2= XX b R T=81x100
100 100
5 S1x100
RxT

d) Answers to the application activity 9.6

p_ SIx100
RxT ’
1y po000AW X100 oo oo
2x2
2) p=* ’OOOFr;V <100 _ 1 00,000Frw
Ix
12
3) po BO000FTwWx100 o0
4x3
4) pT2:000fw X100 ) oo

20x5
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9.

4.7. Solving problems involving principal

a) Learning Objectives

Explain how to calculate the principal from word problem.
Calculate the principal P invested from word problem.

Appreciate the calculation of principal in real life.

b) Teaching and learning resources

Charts with word problems on the calculation of principal.

Textbooks, calculators, etc.

c) Teaching and learning activities

Give a warm-up exercise to learners as you may decide.

Review work done on calculating principle.

Group learners and let them do the activity from the learner’s book.

Moderate, in a whole class discussion, the outcomes to get a general result.

Learners have already learned finding principle. This lesson is a continuation, only
that it involves the use of descriptive words.

Ensure learners read and understand the meaning of the problem. This will enable them
interpret, understand and work out the problems correctly.

Ask them to read repeatedly the examples from the Learner’s book.

If the concept was well perceived in the previous lesson, learners will not get difficulties in
working out the questions provided.

Give examples for the learners to practice more.

Guide learners through the summary and use it to emphasize what you have just taught.
Then, assign them to work individually the application activity 9.7 in the Learner’s book.
Mark their work and help them with corrections.

Depending on the results, assign them the remedial and extended activities.

Answers to the activity 9.7

Principal=

p- 5,000 Frw x100

Simple interest x 100

Rate x Time

=62,000Frw
4x2

d) Answers to application activity 9.7

Principal=

Simple interest x 100

Rate x Time
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_5,000Frw x100

1) P =20,000Frw
5x5

2) P=45’600FrWX100:95,000FrW
12x4

3) P:65,000Frwx100:162’500FrW
10x4

4) p= 64’000FrWX100=320,000Frw

10x2

9.4. 8. Calculating the time

a) Learning Objectives

Explain how to calculate the time.
Calculate the time given principal, interest and rate.
Appreciate the calculation of time in real life.

b) Teaching and learning resources

Charts with word problems on the calculation of time.

Textbooks, calculators,

c) Teaching and learning activities

Guide learners to review the concept of principal as money invested.
Form manageable groups and distribute sheets of paper.

Ask groups to read and carry out the activity as instructed in the Learner’s book. Guide
them in doing it.

Invite groups to present their answers in a whole class discussion and harmonize their
answers. Explain that, to find time, simple interest is divided by the product of principal
and rate. that is;

Time = Simple interest or Simple interest or Simple interest x 100

Principal x Rate % Principal x Rate Principal x Rate
100

Further explain that the formula for finding simple interest can be used, then substitution
done to find the unknown time.

Display the chart with worked examples.

Example: Uwase invested 1,360,000 Frw in a company. She was offered 680,000 Frw as
interest at a rate of 20% per year. For how long did she invest the money?
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Method 1 Method 2

Principal is 1,360,000 FRW Time = Simple interest x 100
Interest is 680,000 FRW 1 Principal x Rate
Rate is 20% per year Time = 680,000 x 100

Time is ? +360,000'x 20

Simple interest = Principal x Time x Rate | Time =5
680,000 = 1,360,000 x T x 20 :
100 i 1
680,000 x 100 = 1,360,000 x T x 20 x 196 | “° lIMe was2; Years
186
1 5 1 1
680,000 x 160 = 1,360,000 x 20X T
1,360,000 x %0 1,360,000 x %(}
) 5 1
2T
So time wasz%Years

- Ask for any challenge, in case there is any, and explain to the satisfaction of the learners.
- Refer to the example in the Learner’s book. Let learners follow though the steps.
- Explain further whenever there is a challenge.

If the learners have grasped the concept, give them some more examples for group
discussion then make presentations.

- Then, assign them to work individually the application activity 9.8 in the Learner’s book.
- Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

Answer to the activity 9.8

SI=Px— T then L= LXRXT b R T=S1x100
100 1 100
1 SIx100
PxR

d) Answers to Application activity 9.8

. simple interest x 100
time=

principal x rate
. 20,000frw x100
1) time= = 2years
200,000frw x5
. 10,000frw x100
2) time= = lyear
100,000frw x10
3) time= 40,000frw x100 _ 0.66year or 8months

1,200,000frw x5
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9.4.9. Solving problems involving time

a) Learning Objectives

Explain how to calculate the time given principal, interest and interest rate.
Calculate the time given principal, interest and interest rate from word problem.

Appreciate the calculation of time taken to pay the loan in real life.

b) Teaching and learning resources

Charts with word problems on the calculation of time.
Textbooks, calculators

c) Teaching and learning activities w

Form groups of learners and ensure you mix multi-ability learners with slow learners. This
enables the slow learners to benefit from the fast learners.

Distribute sheets of paper to individual groups and guide the learners to work out the
activity from the Learner’s book.

Since they have covered each term independently, there won’t be any difficulties in working
out the problems paused.

Invite groups to present their findings; then, harmonize them in a whole class discussion.

Now let the learners follow though the examples in the Learner’s book. Ensure learners
read and understand what they are supposed to do.

Give some more examples for more practice in groups and later allows each group to
present their work. This will help them to internalize the concept.

Guide learners through the summary and use it to emphasize what you have just taught.
Then, assign them to work individually the application activity 9.9 in the Learner’s book.
Mark their work and help them with corrections.

Depending on the results, assign them the remedial and extended activities.

Answers to the activity 9.9

_ simple interest x 100

Time —
principal x rate
4,000Frw x100
= = 2years
50,000Frw x 4

d) Answers to application activity 9.9

_ simple interest x 100

time —
principal x rate
1 _ 1,800frw <100 2) time— 25,000frw x100
) time= =lyear ) time= = Syears
18,000frw <10 50,000frw <10
3) time= 70,000frw x100 — lyear

350,000frw x 20
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4) time

_30,000frw x100
240,000frw x5

1
=2.5years or 25 years or 2years and 6months

9.4.10. Calculating the amount of money

a) Learning Objectives

Explain how to calculate the amount of money.
Calculate the amount of money.
Appreciate the calculation of amount of money in real life.

b) Teaching and learning resources

Charts with word problems on the calculation of the amount of money.
Textbooks, calculators,

c) Teaching and learning activities \7

Give mental work about simple subtractions. For examples, 25 - 15, 100 - 91, 50 - 12, etc.
Guide learners to review the previous lesson.

Form groups of learners and give them instructional materials.

Let groups get involved in working out the activity in the Learner’s book.

Invite them to present their findings and then, harmonize answers.

Explain that the activity was about finding amount of money.

Tell learners that amount is the total amount of money realized after adding principle and
simple interest.

Explain that businesses work on this principle to balance their books.
Bank account balance on one’s account is one way amount is applied in daily life.

Write an example on the chalkboard and ask learners to copy it on slips of paper and
attempt it:

Example: Ntwari deposited 2,400,000 Frw on his account in a bank. He was offered an

interest rate of 33%% per year. How much was on his account 2 year later?

Let learners observe the principle, rate and time as earlier experienced.
Simple Interest

Rate
100

800,000 100
' X 30t

800,000 x 2
1,600,000 Frw

x Time

Simple Interest = Principle x

X2
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- Explain further that to get amount, simple interest is added to principle.
Total amount = Principle + Simple interest

= 2,400,000 Frw + 1,600,000 Frw
= 4,000,000 Frw
Therefore, 2 years later, Ntwari had 4,000,000 Frw on his account.
- Guide learners through the summary and use it to emphasize what you have just taught.
- Then, assign them to work individually the application activity 9.10 in the Learner’s book.
Mark their work and help them with corrections.
- Depending on the results, assign them the remedial and extended activities.

Answers to the activity 9.10
Suppose that p=1000Frw, t=2years ,r=10% first find simple interest, you get 200Frw

Amount = Principal + Interest
Amount=1000frw+200frw=1,200Frw

d) Answers to application activity 9.10

SI=P x % xT and Amount=P+SI

1) SI=1,000,000Frw x %x 2 = 400,000 Frw
Amount=1,000,000Frw-+400,000F rw = 1,400,000 Frw
2) SI=1,400,000Frw x % x 4 = 672,000 Frw
amount=1,400,000Frw+672,000F rw = 2,072,000 F rw
25
3) SI1=2,840,000Frw x —o5x3=2,130,000Frw

amount=2,840,000Frw+2,130,000F rw = 4,970,000F rw

4) S1=380,000Frw x %xl =57,000FTw

amount=380,000Frw+57,000F rw = 437,000F rw

9.4.11. Problems involving amount of money

a) Learning Objectives

- Explain how to calculate the amount of money from word problem.

- Calculate the amount of money from word problem.

- Appreciate the calculation of amount of money in real life from word problem.
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b) Teaching and learning resources

- Charts with word problems on the calculation of the amount of money earned after getting
the interest.

- Textbooks, calculators,

c) Teaching and learning activities

- Guide learners to review the previous lesson.
- Group learners and provide them with learning materials
- Assign learners to work out the activity from the learner’s book.

- Let different groups participate in the role-play to present their findings in a whole class
discussion.

- Harmonize answers and explain that the main concept of this lesson, is to read and
interpret the information that is provided in the problem.

In the previous lesson, learners worked out amount.
- This oneis arevision of the former lesson, but it involves the use of words to be interpreted.
- Guide them though the example from Learner’s Book.
- Emphasize the importance of reading and understanding the words used in the problem.
- Let learners formulate their own problems involving amount.
- Move around while you monitor their work, then give conclusive remarks.
- Guide learners through the summary and use it to emphasize what you have just taught.
- Then, assign them to work individually the application activity 9.11 in the Learner’s Book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

Answers to the activity 9.11

I am a manager Equity of a Bank

Client James: Good morning. I'm looking to apply for a business loan to expand my café. I
need around 2,000,000 Frw for 2years

Manager, Me: Good morning, Mr. James. Thank you for considering our bank. I'd be happy to
guide you though the process. Let’s start with the rules of our bank. We charge 12% per year.

Then in 2years calculate the simple interest.

S.IZPxixT S.I=2,000,000x£x2
100 100

S.1=480,000frw

After 2 years you will give bank 480,000frw as simple interest.

Client james : Means that in the end of 2" year, I will give back 2,000,000frw together
with 480,000frw to be amount.

Manager, ME: yes, you are not wrong, you will bring back 2,480,000Frw. Fill the loan
application form and we will give you the loan. Thank you.
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d) Answers to application activity9.11

S.I=P><i><T
100

1) S.I=840,000Frw x %xl =151,200Ftw

Amount=840,000Frw+151,200Frw = 991,200Frw

2) S.1=2,400,000Frw xix 6 180,000 Frw
100 12

Amount =2.400,000Frw+180,000Frw = 2.580,000Frw
3) $.1=500,000Frw x % %2 = 50,000 Frw
Amount =500,000frw+50,000Frw=550,000Frw
12 8
4) $.1=2,000,000Frw x —— x — = 160,000 Frw
100 12

Amount =2,000,000Frw+160,000Frw=2,160,000Frw

9.4.12. Saving Money in the bank or putting it in investments

a) Learning Objectives

Explain how save money in the bank or putting it in investments.
Calculate saved money in the bank or in investments.

Appreciate the way of saving money in the bank or putting it in investments amount of
money in real life.

b) Teaching and learning resources

Charts with word problems on saving money in the bank or putting it in investments.
Textbooks, calculators,

c) Teaching and learning activities

~

Introduce the lesson by reviewing and previewing money and its financial application,
done in primary 5.

Review work done in Primary 5 about budgeting, spending and saving money.
Ask learners to form groups.

Distribute the prepared pretend money amounting to 20,000 Frw in different denominations
to each group.

Inform learners that they are going to learn about saving money.

In their groups let learners discuss how they can spend the amount they possess and how
saving can be done on the same amount.

Distribute flash cards or Manila cards to each groups.
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Ask each group to write different ways of saving from 20, 000 Frw.

- Remind them that they should not spend beyond their means. That will be wasting money.
So, they should at least save some little money from 20,000 Frw for future use.

- Guide them thoroughly through the activity as explained in the Learner’s book.

Example: You are aware that successful people, institutions and businesspeople save
money in the banks or in investments.

(a) Suppose you are given 20,000 Frw, write down different ways of saving from it.
(b) Discuss and give an example of the following:
i) the advantage of saving money in the banks.

ii) the advantages of putting money in investments.
Then, let them make a presentation in class.
Prevail to give here and there, as you guide the learners.
Explain that, in real life, we should not spend all the money we receive.
Some is spent on priorities, as was learnt in P.5 and some of it is saved.
The money saved is called savings.
Give an example of how you would spend 20,000 Frw and how you would save from it.
Show that the savings should be reasonable, but not kept just for the sake of it.

- Refer to the example in the Learner’s book, and let the learners discuss them.

- Guide learners though the Study tip as a summary use it to emphasize what you have just
taught.

Give them time to write summary in the notebook.
Encourage learners always to save from the petty cash the parents give them for eats
at school or pocket money.
Emphasize that it is advisable never to spend all the money one gets or receives.
Ask slow learners to write the different ways of saving from 5,000 Frw. Guide them in
the exercise.
In case the fast learners are given 50,000 Frw, ask them to write different ways of
saving from it.

- Then, assign them to work individually the application activity 9.12 in the Learner’s book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

Answers to the activity 9.12

Ways of saving money

+  Use lower amount of money to pay for needs
Pay money for only priorities
don’t waste money for luxuries

i. saving money in bank:

- Increases income from interest.
- Help government to control movement of money and monetary policy.
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ii. putting money investment:

Increases money from profit
Increases employment opportunity

d) Answers to application activity 9.12

1) Teacher’s discretion

2) S.I=1,500,000Frw x %x 2=300,000FTw

Amount =1,500,000Frw+300,000Frw=1,800,000Frw

- 4,000,000 Frw
50,000FTw

[=400,000Frwx12=4,800,000Frw

=80 shares, 5,000Frwx80=400,000Frw

b) 1=400,000Frwx12=4,800,000Frw

9.4.13. Problems involving savings

a) Learning Objectives

Explain how solve the problems involving savings.
Solve the problems involving savings.
Appreciate the way of solving the problems involving savings in real life.

b) Teaching and learning resources

Charts with word problems involving savings.
Textbooks, calculators,

c) Teaching and learning activities \)

Let learners brainstorm about the importance of saving money.

Distribute learners in manageable groups and distribute sheets of paper to each groups.
Ask them to write down the places where money saved can be kept.

Assess the list.

In case the school can access places where saving are deposited, lead the learners though
the activity in the Learner’s book.

Access accounts balance sheets, in case the learners cannot access savings places.

Moderate the discussion, guiding where necessary.

Explain that savings should be kept in banks, savings cooperative societies (Sacco’s) or in
investments.

It is done so to keep one’s savings safe, because these places offer security.
Explain further that banks, SACCOs or investments have another advantage of offering interest.

Display the chart with prepared account balance statement and let the learners study it
critically, then explain the content.

Explain that every date the savings are deposited in the bank, records of receipt are made.
And every month or year an interest is calculated and added to the savings.
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Any time a saver wants to know how much he/she has on the account, he/ she is given a
slip of paper showing the total saving and total interest accrued. The sum is the account
balance. The slip of paper is the account statement.

- Refer to the Learner’s Book and guide the learners as they study the examples.
Guide them through the procedure.
- Explain in detail how shares in investment benefit the shareholders.

- Advise the learners that when they grow and start earning money, they should always
save some. And savings should be kept in banks, SACCOs or investment.

- Then, assign them to work individually the application activity 9.13 in the Learner’s Book.
Mark their work and help them with corrections.
- Depending on the results, assign them the remedial and extended activities.

Answers to the activity 9.13

_3,000Frw x100

1x8
Amount=37,500Frw+3,000Frw=40,500Frw

P =37,500Frw

d) Answers to application activity 9.13

1) a) Interest = 5USD x4 x12x3=720USD
b) Amount=720USD+3500USD=4220USD

2) a) S.1=100,000FRW x——x5 = 15,000FRW
100
b) Amount=100,000FRW+15,000FRW=115,000FRW

3) Interest=10,000FRW x 5=50,000FRW
Amount=2,000,000FRW+50,000FRW=2,050,000FRW

4) Interest=45,000FRW x 5=225,000FRW
Amount=2,800,000FRW+225,000FRW=3,025,000FRW

9.5. Answers for the end unit assessment questions

1) Simple Interest is the interest calculated only on the original principal amount for a
certain period of time. It does not compound, meaning the interest is not added to the
principal for future calculations.

The formula for simple interest is:

Simple Interest (SI)=PxRxT/100

Where: P = Principal amount, R = Rate of interest per year, T = Time period (in years)
2) Calculation of Simple Interest

Given: Principal (P) = 100,000 Frw, Rate (R) = 5% per year, Time (T) = 2 years.

Using the formula: SI=100,000x5x2/100 =10,000 Frw.

Answer: The simple interest is 10,000 Frw.
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3) In simple interest calculations, the Principal refers to the initial amount of money that
is borrowed, invested, or deposited, on which the interest is calculated. It remains
constant throughout the time period in simple interest (unlike compound interest,

where the principal grows as interest is added).

4) S.I=150,0000Frw%><1 = 4,500frw

_ 4,500Frwx100

5)P = 45,000Frw
2%30
F
6) T=140000Frwx100
700,000 5

7) To calculate the interest rate (RR) that the bank offered Kamanzi, we’ll use the Simple
Interest formula:

Simple Interest (SI)=PxRxT/100
Given: Principal (P) = 1,280,000 Frw. Time (7) = 8 months (convert to years: 8/12)
Simple Interest (SI) = 64,000 Frw
We need to find the rate (R).
Rearrange the formula to solve for R:
R= (SIx100)/(PxT) = 7.5%
The bank offered Kamanzi an interest rate of 7.5% per year.
8) It is important to save money in a bank instead of keeping it at home because:

1. Safety and Security - Keeping money at home risks theft, loss, or damage (e.g., fire
or floods). Banks provide secure storage and insurance protection.

2. Earns Interest - Money saved in a bank grows over time due to interest, while cash
at home loses value due to inflation.

9) A friend says, “Taking a loan with high interest is okay because I’ll pay it back later.”
No, I disagree. High-interest loans can lead to:
+ Debt Trap: If income is unstable, repaying becomes difficult, increasing debt.

+ Financial Stress: High interest means paying back much more than borrowed,
straining future finances.

Better Option: Only take loans with reasonable interest and a clear repayment plan.
10) Budgeting 25,000 Frw: how to spend it wisely

Item Amount (Frw) Reason

School Materials | 10,000 Essential for learning (books, pens, etc.)
Clothes 5,000 Basic needs (uniforms or necessary wear)
Saving 5,000 Emergency fund or future needs

Play Materials 3,000 Healthy entertainment (e.g., sports, games)
Betting 0 Risky—can lead to loss; better avoided

Total Spent: 23,000 Frw . Remaining 2,000 Frw can be used as transport fees.
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9.6 Additional activities
Remedial activity
Let slow learners calculate the total savings.

1. Kayabo is a teacher. He saves 10,000 Frw every month. How much does he save in 4
months?

2. Uwera is a meat seller. She saves 5,000 Frw every week. How much does she save in 3
months?

3. Umar is a taxi driver. He saves 1,000 Frw daily. How much does he save in 6 weeks?

Fast learners can work out more challenging questions.
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Number sequence game

=

M.

%? * . EQUIVALENT EXPRESSIONS AND
NUMBER SEQUENCES

Key unit competence: Pupils will be able to write sequences of whole numbers,
fractions and decimals.

10.1. Prerequisites

Pupils can perform well in this unit if they studied correctly the following:
- Solve questions involving sequences that include whole numbers, fractions and decimals in P5.

- Solving questions related to number patterns Studied in P4

10.2 Guidance on the introductory activity:
+ Help pupils to form group before you assign them an activity

+ Invite them to read the introduction in the pupil’s book and try to discuss answers of
questions in their groups.

+  Whiletheyare doingtheintroductory activity, walk around while monitoring their work
and helping where they have difficulties.

+ Open a discussion with probing questions to facilitate them to give their predictions
and ensure that you arouse their curiosity on what is going to be leant in this unit.
This unit is aimed to help pupils to explore the sequences of whole numbers, fractions

and decimals.

Possible answer to the introductory activity questions
a) There are 10 soda bottles of 300ml to fill 3litres.
b) 31=300ml x 10

10.3. Cross-cutting issues

Thoughout the teaching process of this unit, it will be crucial to help learners to
master the content and it is better to address cross-cutting issues where possible.
In this unit, we will address the following Cross-cutting issues as non-stand-alone
within classroom activities and though the development of the content.

* Peace and value education: First of all, as a teacher, you have to be a peace
maker in your class and role model so that learners will imitate how you behave.
When there is any conflict do not leave without helping to solve it within the
lesson. Encourage pupils to behave well, being humble, honest, etc.
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Gender education: This

cross-cutting

issue will

be addressed through

giving equal opportunities to both boys and girls during the lesson. Make
sure all pupils have the same right.

10.4 List of lesson/Subheading

# |Content Objective of the lessons Number of
Periods: 16
0 |Introduction of the unit Prepare and motivate learners |1
about equivalent expressions
and number sequences

1 |Algebraic expressions To interpret the operation 1

terms used.

2 | Equivalent expressions Be able to find equivalent 1

expressions.

3 | Finding the missing consecutive |To finding the missing 2
numbers consecutive numbers

4 | Finding the missing consecutive |To get the next fraction or 1
fractions and decimals decimal in a linear sequence

5 |Finding the general term/rule of | To find the general rule of a 2
a linear sequence linear sequence.

6 |Finding the general term/rule of | To finding the general rule of 2
linear sequence for fractions and | linear sequence for fractions
decimals and decimals

7 | Finding the missing number or | To find the missing number on |2
nt term in a linear sequence nt term in a linear sequence

8 | Finding the missing fractions or | To find the missing fractions on |1
nt term in a linear sequence nt term in a linear sequence

9 |Finding the number sequence To find the number sequence 2
using the general term/rule using the general term/rule

10 | End unit assessment 1

10.4.1. Algebraic expressions

a) Learning Objectives

Read the algebraic expression

Interpret the operation used in the algebraic expression

Engage with the use of algebraic expressions in solving problems.
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b) Teaching and learning resources

Flashing cards, prepared chart, markers...

c) Teaching and learning activities \7

- Informed groups, let pupils have discussion on unit to be learned.
- Give mental work about the meaning of some mathematical algebraic expressions.

a +5 =10, what is the value of a?
4 + b =12, what is the value of b? etc.

- Help pupils to form groups.

- Give learners suggested instructional materials.

- Introduce the activity to the learners.

- Guide them in their discussion and when the learners present their findings.
- Explain deeply of the stated algebraic expressions.

- Let the pupils study, read and explain the meaning of the algebraic
expressions as given.

- Ensure they read repeatedly in order to grasp the meaning.
- Give some more examples on the chalkboard.
- Let the pupils copy the examples on slips of paper.
- Challenge them to read, then write their meaning.
Example
4 (3p-5)
- It means 4 multiplied by the product of 3 and p minus 5.
- Let pupils give several other ways of reading and writing algebraic expressions.
- Ask the pupils to formulate their own algebraic expressions on flash cards.

- Let one group member formulate algebraic expression on a flash card, then the other
group members reads the algebraic expression.

- Let them play an inter-groups game, flashing cards with written meaning of algebraic
expressions while other group members explain algebraic expressions.

Example

- multiply £ by 3 and subtract 1

3k-1 from the product

5 subtracted from the sum of _

n and 4 (n+4)-5

- There are many different ways of reading/writing the meaning of the given
algebraic expressions, try to exhaust them, advising about the correctness of the English
language.

- Let learners discuss the summary.
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+ Afterwards, ask them to do application 10.1.

+  Mark their work and help them do corrections.

Answers to the activity 10.1
a. 4+2x c.r-5
b. 2y-3 d. 3y-1

d) Answers to Application activity 10.1
1. 3(p-q)

7. (3mn)
7
(»+6)

3. 5
4 3(2x-6)

10.4.2 Equivalent expressions

a) Learning Objectives
- Explain how two algebraic expressions are equivalent.
- Compare two algebraic expressions.

- Appreciate the use of equivalent algebraic expressions in solving problems.
b) Teaching and learning resources

Chart with worked examples and markers

c) Teaching and learning activities w

- Give the pupils some activity about, filling in the missing number.
Example 4 +7=10,7 +7 =11 and so on

- Organize the pupils in manageable groups and refer to the activity in the
Learner’s book.

- Guide the learners in their group discussion.
- Display the chart with worked examples and guide the learners through the procedure.

- Write an example on the chalkboard. Ask learners in their groups to attempt
it on slips of paper.

Example: 6(x + 2) = 3(2x + 4)
- Ask learners in their groups to remove the brackets.
6x + 12 = 6x + 12 (Both expressions are equivalent)

- Now refer to the examples in the Learner’s book.

- Let the pupils explore examples, as you guide them.
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- Write some examples on the chalkboard. Then ask the pupils to find their
equivalent expressions.

Give pupils a chance to find expressions that are equivalent to the given
statements.

+  Move around assessing their work and helping those with difficulties.

*+ Pupil’s involvement is very crucial in the learning process.

+ Ensure all the pupils are actively involved.

+ A lot of practice is necessary because some pupils may find it challenging.

+ Let the pupils read and internalize the summary.

+ Let them attempt application activity 10.2.

*  Mark their work and help them do corrections.

+  Give them more work to try out in their free time. Distribute work into 2 categories.
* The first for pupils who are slow and other that are the fast.

Answers to the activity 10.2

Pens=6 rubbers=4

6
2 groups of pens= 5= 3

2 groups of rubbers=2_»
Group= 3p+2r

d) Answer to application activity 10.2

(a) 4a + 2b =4a +2b (b) 5x - 25 #5x -5
(c)9y+12=9y+12 (d)6q-4=6q-4

then equivalent expressions are a),c) and d)

10.4.3 Finding the missing consecutive numbers

a) Learning Objectives
- Explain how to find the missing consecutive numbers.
- Find the missing consecutive numbers.

- Appreciate the importance of consecutive numbers in real life.
b) Teaching and learning resources

Chart with worked out example and other resources on your choice.

c) Teaching and learning activities

- Group learners and distribute instructional materials you organized for the lesson.

- Using sheets of paper, let the learners work out the activity as instructed
in the Learner’s book and facilitate on some challenges.
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- Write an example on the chalkboard.
- Let the learners copy it onto slips of paper provided, then try to work it out.

Example:

Find the missing numbers in the sequence
3,10, 17, 24, 31, , , , 7

Working

Find the common difference

(10-3=7),(17-10=7), (24-17=7), (31-24=7)

- The common difference is 7.

- So, add 7, to find the missing consecutive numbers.
35+7=42,42+7=49,49+7=56,56+7 =63.

- Therefore, the missing numbers are 42, 49, 56 and 63.

- The explanation is extended for the learner’s benefit to understand.

- All is summarized in the examples in the Learner’s book.

- Let the learners follow though the procedure, make discussion then share
the outcomes with other groups.

- Let learners suggest their own sequences such that they have a
common difference.

- Groups may challenge each other in working out the nth term as you guide them.
- They should cross-check the correctness of their work by listing all the terms.
- Start with simple sequences to enable the learners to understand easily.

- Ineach case, lead the learners to assess their work by listing all the terms
to the required term.

- Let learners explore the summary in order to internalize it.

- Let learners do the application activity 10.3 and mark their work.

- Let them take notes.

Answers to the activity 10.3
2,5,8, 11, 14,
The 4" will get 11 and the 5t will get 14. The question related to how is not answered.

d) Answers to Application Activity10.3
1. 3,8,13,18,23,28,33
2. 1,4,7,10, 13,16, 19
3. 2,5,8,11, 14,17, 20
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10.4.4. Finding the missing consecutive fractions or decimals of a sequence.
a) Learning Objectives

- Explain how to find the missing consecutive fractions and decimals.

- Find the missing consecutive fractions and decimals.

- Appreciate the importance of consecutive fractions and decimals in real life.

b) Teaching and learning resources

The chart with worked out example and markers

~
c) Teaching and learning activities

- Introduce the lesson by forming groups and assigning mental work about finding
consecutive numbers.

Example
(a)0,2,4,6,,,.
(@1,3,5,6,,,,.
(b)1, 4,9, 16,,,,.

(c) 2,8, 14, 20, ,,,.
Review in detail finding missing consecutive numbers as learned in the previous lesson.
+ Help learners to form groups.
* Let them be engaged in the activity in the learner’s book.
»  Explain the main concept of the activity as finding the missing consecutive fractions.

« Tell learners that, as was done in the previous lesson, also consecutive
fractions and decimals can be worked out the same.

Display a chart with worked examples.

+ Letlearnersfollowtheorderofincreaseinthem, then guide themto obtainthe general
answer in the conclusion.

«  Write an example on the chalkboard and guide learners to copy it onto slips or
sheets of paper you provided, then attempt it.

Example
Find the missing fractions.
1,1 .3

1, 14, 12, 14,

Learners should first work out the order of increase. This is done by finding a common
difference between neighboring fractions.

. o1 . 1 .1 .3 1.1
Common difference is: 1Z 1= 12 14 14 12 2

The 5t fraction is found by adding % to the previous number.
3.1
+ =

12+==2
4 4
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The 6t fractionis: 2 + = = % = 2=

+ Carry out the same method with decimals.

+  Give some examples about finding the missing decimals.

+ Let learners carry out the activity in the Learner’s Book.

 Refer learners to the example in the Learner’s Book.
Explain with emphasis the changing values in the place values of decimals:
0.8+0.3=1.1, not 0.83.

+ Give learners chance to formulate their own number sequences of fractions
and decimals.

+ Monitor their working out as you move from group to group.

+ Let learners read the Study tip

+  They should now attempt Application 10.4.

*  Mark their work and help them in doing corrections.

Answers to the activity 10.4

12 12,1
3°377°37377 3

b

d) Answer to the application activity 10.4

1) 13213 49 519619 73 81 2) l: l, S 0 AR S0 TAo
2 4 4 4 4 8 16 32 64 128

2
3) 0.10,0.13,0.16,0.19,0.22,0.25,0.28 ~ 4) 2.03,2.08,2.13, 2.18,2.23,2.28, 2.33

1 1 1 1 1

10.4.5. Finding the general term/rule of a linear sequence

a) Learning Objectives

- Explain how to find the general term/rule of a linear sequence.

- Find the general term/rule of a linear sequence.

- Appreciate the importance of general term of a linear sequence in real life.

b) Teaching and learning resources

Chart with worked out example and markers.

c) Teaching and learning activities

+ Review the previous work.
+ Help learners to form groups.
*+ Let the learners observe the numbers given in the activity bellow.

What is the rule for this number pattern? 80, 60, 40, ...select the appropriate statement:

(a) subtract 20.
(b) add 20.
(c) divide 20.

Mathematics | Primary 6 | Teacher's guide

197



Example: Find the generalized rule for the sequence: 0, 2, 4, 6, 8,

Explain your answer to the class.

Challenge the learners to deduce a rule for finding a mentioned position
of an even number.

In case most fail, explain that the simplest way of finding the required even
number by position is using a generalized rule (2n - 2).

Example: Find the 16th even number
n=16,s0(2n-2)=(2x16-2)=(32-2)=30
Given an example from which to proceed.

Step 1: Find the common difference

(2-0=2),(4-2=2),(6-4=2),(8-6=2), sothe common difference is 2.

Step 2: Multiply the position by the common difference.

1st 2nd 3rd 4th 5th 6th

0 1 2 3 4 5

Position number (n) 1st 2nd 3rd 4th 5th

Term 0 2 4 6 8
0x2=0 1x2=2 2x2=4 3%2=6 4x2=8

Step 3: Compare the product and the term.

Note: Every term is 2 less than the product.

Step 4: If the position is n, and we multiply n x 2 to get the product 2n.

To get the term, we get 2 less than 2n.
So, the generalized rule for 0, 2, 4, 6, 8, nis 2n - 2.

Explain that, to find a general rule for a given sequence, multiply the position
number (n) by the common difference. Then compare the gained product
and the term. Mark the difference.

It may require to subtract, add, square or any other method.
Follow the experienced procedure to explain how to get a general rule.
Refer the learners to the example in the Learner’s book.

Let them follow though, discuss and share the procedure and guide them
where challenges arise.

Give the learners more examples such that they do more practice.
Prevail to help where they get challenges.

Specify,

(i) “common difference” and how to get it.

(ii) “Terms”

(iii) Comparison between the “product” and “term”.
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At first some learners may be confused about the procedure. But, ensure
thorough explanation with suitable examples that learners grasp the concept.

Let the learner read and internalize the Study tip.

Let them attempt application activity 10.5.

+  Mark their work and help them in doing corrections.

Answer to the activity 10.5
2,5,8,11, 14,17, 20
3n-1

d) Answer to application activity 10.5

(a)dn+1 (b) 2n
(c) 8n-5

10.4.6. Finding the general term/rule of a sequence for fractions and decimals

a) Learning Objectives
- Explain how to find the general term/rule of a linear sequence for fractions and decimals.
- Find the general term/rule of a linear sequence for fractions and decimals.

- Appreciate the importance of general term of a linear sequence for fractions and decimals
in real life.

b) Teaching and learning resources

- Chart with worked out example.

c) Teaching and learning activities w

- Through students’ discussion, review the previous lesson.
- Help learners form groups and carry out the activity 10.6 in the Learner’s book.
- Learners are expected to have listed the missing fraction in the order:

1,,2,2.,3,3,4,4,5.

+ They learnt finding the order of increase in the previous lesson, for this
matter, the increasing order is adding to the previous number.

+ Applying the concept of finding the general rule, learners are expected to
have worked out like this:

Order of term il 2 S 4t nth
Term 1 1 2 1 n
12 22
1. 1 1 .1 1 1 1 1 1. 1
1X§+E 2X§+§ 3XE+E 4X§+E nXE+E
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Let them conclude that the general term is nxd*c where n is the order, d the common
difference and c the constant to be added or taken away.

Therefore the data from the table gives that, nx%+% satisfied the order of increase.

Therefore, the general rule is: %-ﬁ-%

- Give an example of a decimal and let learners try it.
Example: Find the general term/rule for the linear sequence:

0,2,0.5,0.8,,,.

- Draw a table and fill is as follows:
Order of term 1st 2nd 3 nt
Term 0.2 0.5 0.8

+ Learners discover that the order of increase is:
(0.5-0.2=0.3),(0.8-0.5=0.3)
(1x0.3+0.2=0.5)(2x0.3+0.2=0.8)(nx0.3+0.2)
nx0.3+0.2=0.3n+0.2
The general rule is 0.3n + 0.2

+ Lead learners to find other general rules for fractions and decimals from
other examples.

+ Let them study and follow though the example in the Learner’s book.
Conclusion

+ Learner’s study and read the Study tip

Facilitate the slower learners.

Let them attempt application activity 10.6

Mark their work and help them do corrections.

+ Let learners take notes.

d) Answer for application activity 10.6
(a) Common difference is % general term is 1+%n
. .2 . 2
(b) Common difference is 3 general term is 2+§n

(c) Common difference is % general term is 3+%n
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10.4.7. Finding the missing number or nt' term in a linear sequence

a) Learning Objectives

Explain how to find the missing number or n*" term in a linear sequence.
Find the missing number or nt term in a linear sequence.

- Appreciate the importance of missing number or nt" term in a linear sequence in real life.

b) Teaching and learning resources

Chart with worked out example

c) Teaching and learning activities

To revise the previous work.

Give learners oral activities concerning the previous lesson.
Let them remember the main key concept of the first lesson.
Facilitate learners in making groups.

Distribute materials prepared to the learners and let them to do their task.

Take them through the activity.

Example: Find the generalized rule in the sequences 5, 8, 11, 14, 17, ...
Let them discuss in their respective group.

Facilitate their discussion within the groups.

Give them time to share with the whole class.

Guide and orient their ideas.

Write an example on chalkboard from the Learner’s book.

Instruct them to work out it.

Let them try to correct it under your facilitation.

Provide time to compare their working steps with the one from their note books.

Example: Find the 36* term in the sequence 2, 4, 6, 8, 10, 12, .........
The order = 1st, 2nd, 3rd, 4th 5th gt 36,

The terms = 2 4 6 8 10 12 ?

Difference = 2 2 2 2 2 2

2 5x2

6 x2
nx2=2n

Let them ask for clarification.

Let them do their own summary of the lesson.

Help them to harmonize their work

Take them through application activity 10.7 in Learner's Book.
Help them to make correction.

Mark and give feedback, then they take notes.
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Answers to the activity 10.7
1,3,5,7,9,11, 13
General term is 2n-1

12th =24 -1 =23

d) Answer for application activity 10.7
a)5, 8,11, 14, 17, 20, 23, 26
general term is 3n + 2
15t =45 + 2 = 47
b)1,3,5,7, 9,11, 13,15
general term is 2n -1
19t =38 -1 =37
c)2,7,12,17, 22,27, 32,37, 42
general term is 5n - 3
20t =100 - 3=97
c)3,7,11, 15,19, 23, 27,31, 35
general termis 4n -1
30t =120-1=119

10.4.8 Finding the missing fraction or nt' term in a linear sequence

a) Learning Objectives
- Explain how to find the missing fraction or nt" term in a linear sequence.
- Find the missing fraction or n*" term in a linear sequence.

- Appreciate the importance of missing fraction or n* term in a linear sequence in real life.
b) Teaching and learning resources

Chart with a worked example and markers.

c) Teaching and learning activities w

- Use class discussion to review the previous lesson.
- Distribute learning materials in the learners groups.
- Involve learners in the activity 10.8 in the Learners book.

- Monitor their working out, then harmonize their answers to come up with
a general answer.

- Explain that this lesson is a continuation of finding the general rule of linear
sequence of fractions.

- Tell learners that in this lesson, it is the value of the number in the required
place that is found.
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- Write an example on the chalkboard:

Example: Find the 9t term in the sequence:

3 .1 ,1
212 %

+ Ask learners to work out the or‘der‘ of increase.

o 11 3.3 3_6 3_3 1.9 6_3
B R el A S 2 1254273
+ Let them order the terms, then ﬁnd the general rule.
é__ 3_6 3_9_5,1
|e1x4 2 X 1 4—1 3 x 4 4—2
. 3_3
The general term/rule is: n x 22
To find the 9th term, 9 is substituted for n.
. . 3_27_.3
This results into: 9 x 4= 2 =63

Therefore, the 9th term/rule is 6

- If time allows, let learners formulate their own linear fractional
and find the nth rule/term.

- Guide learners though the example in the Learner’s book.

- Let them follow though at their own pace, do not hurry them.

- Explain every step to the learners’ satisfaction and understanding.
- They should now attempt Application 10.8 in the learner’s book.

- Mark their work and help them do corrections.

- Let them take their notes.

sequences

Answers to the activity 10.8

. 1
Common difference is —

General term is %n- % 10™ is 42 and 15 t“:71.

b

d) Answers to the application 10.8

1) Common difference is %then general term %n+% then 7t is 32
2) Common difference is %then general term §n+% then 11t is 4l

3) Common difference is %then general term §n+§ then 14% is 10.
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10.4.9. Finding the number sequence using the general term/rule

a) Learning Objectives
- Explain how to find the number sequence using the general term/rule.
- Find the number sequence using the general term/rule.

- Appreciate the importance number sequence using the general term/rule in real life.
b) Teaching and learning resources

Chart with a worked example and markers.

c) Teaching and learning activities

- Give a warm-up exercise to learners to suit your purpose.

- Review finding general rule of numbers in a linear sequence.

- Let learners form group and distribute the necessary learning material.
- Let learners carry out the activity in the Learner’s book.

- Remind learners that they learned about finding the general term/rule of numbers in a
linear sequence.

- Let them read the general terms/rules they worked out as you write them on the chalkboard.
- With your aid, help learners to deduce the linear sequences for those general terms/rules.

- On slips of paper, let learners try to find terms of linear sequences using general term/
rules given to them.

- Refer to example in the Learner’s book.
- Let them follow as you guide them.

- Conclude by emphasizing that, finding the number sequences using the general term/rule,
is an inverse operation of finding the general term/rule of a linear sequence.

- Learners attempt application activity 10.9.

- Mark their work and help them do corrections.

Answer to the activity 10.9
1st=4x1-1=3,2¥=4x2-1=7,39=4x3-1=11,4h=4x4-1=15 5 =4x5-1=19
Then: 3,7, 11, 15,19

d) Answers to the application activity 10. 9

(a) 21 47 61 81 79 9
(b) 51 71 91 111 29 9 ¢
(C) 21 5, 81 111 79 9

341 51
@3 11,253
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10.5 Answers for the questions of the end of unit assessment

1)(a)2(n6)  (b) =7

2) Definitions

a) A linear sequence (or arithmetic sequence) is a sequence of numbers where the difference

between consecutive terms is constant. This constant difference is called the common
difference (d).

Example:

In the sequence 2,5,8,11,..., the common difference (d) is 3.
b) Consecutive terms refer to terms that follow one after another in a sequence.
3) Identifying Patterns
a) The common difference in: 3,7,11,15,...

To find the common difference (d):

d= Next term-Previous term
7-3=47-3=4
11-7=411-7=4
15-11=415-11=4

Answer: The common difference (d) is 4.

b) The next term in: 1,4,7,10,...1,4,7,10,...
First, find the common difference (d):
4-1=3,7-4=3,10-7=34-1=3,7-4=3,10-7=3

Next term = Previous term + d

Next term after 10 is 10+3=13
Following term: 13+3=16

4)(a)bx-12=6x-12 (b)2y+1=2y+1
(c)28k-14=28k-14
All are equivalent fractions
5)(a)1,5,9, 13,17, 21, 25,29 (b)3,7,11, 15,19, 23, 27,31
6) (a)3n-2(b)4n-2
7) (a) The general termis4n-1 8t is 31 (b) The general term is 5n-4 39t is 191

8) The answers for this question are: 4, 4%, 5%,6 4%, 5, 5%, 6%

9) Importance of Understanding Sequences in Real Life
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- Financial Planning (Savings & Loans): Saving money in a bank where interest grows
predictably (arithmetic sequence) or investments that compound (geometric sequence).
Loans (like mortgages) use sequences to calculate monthly repayments.

- Computer Science and Data Analysis: time-series data (e.g., temperature trends, stock
prices) rely on recognizing patterns.

10) “All number patterns follow simple rules.” Do you agree?

No, not all patterns are simple. Some sequences follow complex rules. Others combine
multiple rules. Example: 1,2,4,7,11,...1,2,4,7,11,... (where differences increase by 1
each time: +1, +2, +3, etc.).

11) Savings Plan Analysis

a) What’s the pattern?

+ Week 1: 5 Frw

+ Week 2: 10 Frw

+ Week 3: 15 Frw

+ Pattern: Increase savings by +5 Frw each week (arithmetic sequence).

b) How is this similar to the sequences we studied?

+ It’s an arithmetic sequence with:
- First term (a) =5 Frw

- Common difference (d) = 5 Frw.
c) Why is recognizing such patterns useful?

1. Predicts Future Savings: You can calculate savings after 20
weeks: 5x20=1005%x20=100 Frw.

2. Encourages Discipline: Structured plans (like +5 Frw weekly) make saving easier
to track.

3. Applies to Real-World Goals: Businesses use similar patterns for budgeting (e.g.,
increasing production by fixed amounts).
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10.6 Additional activities

10.6.1 Remedial activity

Let slow learners substitute the order of term, then solve:

(a) 2n: 1t =2 x 1= (b)2n:2n=2x2=__
(c)2n: = = = (d) 2n: = = =
(e)2n:=___=_ = (f)2n:=____ = =

10.6.2 Consolidation activity
(1) Group the similar terms and simplify:

a) 12ab +b=10-11lab b) 2x-7x-5=9 + 3x
2. Fill in the missing numbers
a) 10, 21, 43, ..., ...

b)2,3,5, ..., ..

3. Find the missing numbers
(a) 1%, 1%, 1%,
(b) 0.25, 0.5, 0.75, ..., ...
(c) 1,000, 550, 100, ..., ...

10.6.3 Extended activity

Fast learners should find the linear sequences below:
(a)3n-4 (b)5n +7

(c) n-1 (d) n+) (e)0.2n +0.3 (f)0.7n + 0.2
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REGULAR POLYGONS AND
BEARINGS

Key unit competence: Pupils will be able to use triangle, angle properties and compass
directions to solve real-world problems involving regular
polygons and bearings.

11.1 Prerequisites

Pupils will easily learn this unit, if they have a good background on the following:
- Drawing and construction of angles in P5.
- Sum of angles for a triangle in P5.

11.2 Guidance on introductory activity

- Invite pupils to read the introduction in the learner’s book and try to discuss answers in
their groups.

- Invite them to a whole class discussion and let groups present their answers.

- Basing on their answers, experience, prior knowledge and abilities, ask them to discuss how
they can name and differentiate polygons basing on shapes observed around them.

- Open a discussion with probing questions to facilitate them to give their predictions and
ensure that you arouse their curiosity on what is going to be leant in this unit.

Answers to introductory activity
a) Objects with 3 sides and 3 angles: set squares, triangles, triangular tiles

b) Objects with 4 sides and 4 angles: wall, map, tables, notebooks, different shapes: square,
rectangle, parallelogram, etc.

c¢) Shapes with equal sides and equal angles

h{umber of Name of polygon

sides

3 EquilateralTriangle

4 Square

5 Regular Pentagon Triangle Hexagon
6 Regular Hexagon

7 Regular Heptagon

8 Regular Octagon

9 Regular Nonagon

10 Regular Decagon
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11.3 Cross-cutting issues to be addressed
- Gender balance: provide equal opportunity to boys and girls in the lesson

- Inclusive education: promote education for all learners in the teaching and learning
activities.

- Environment and sustainability: This will be addressed when pupils will be maintaining
hygiene for their classroom and for materials they used.

- Peace and values education: addressed when pupils are encouraged to work collaboratively
and peacefully in their group.

11.4 List of lessons/subheadings

# |Lessons Learning Objectives of lesson Number of
Periods: 16

0 |Introduction of the unit Arouse the curiosity of learnerson |1
the unit content

1 | Definition of Polygon and their | Describe different types of polygons. |1

Examples

2 | Investigating the central angle, | Investigating the central angle, 2
interior and exterior angles of a | interior and exterior angles of a
polygon polygon

3 |Investigating the sum of Investigating the sum of interior and | 1

interior and exterior angles of a | exterior angles of a regular polygon
regular polygon

4 | Finding the interior and exterior | Find the interior and exterior angles |1

angles of a regular polygon of a regular polygon

5 |Finding the sum of interior Find the sum of interior anglesofa |1
angles of a regular polygon regular polygon.

6 |Exterior angles of regular Find exterior angles of regular 1
polygons and their sum polygons and their sum.

7 |Finding perimeter of regular Find perimeter of regular polygons. |1
polygons polygon.

8 |Finding area of regular polygons | Find area of regular polygons. 1

object on the earth.

9 |Finding sides and apothem of a |Find sides and apothem of regular 1
regular polygon

10 | Finding bearings and compass |- Finding bearings of an object 2
points - Use compass points to identify an
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11 | Finding the bearing Finding bearings of an object 1

12 | Exploring the concept of tiling/ |- Explore the concept of tiling/ 1

construction construction
- Tile a small room.

13 | End unit assessment 1

11.4.1. Definition of polygon and their examples

a) Learning Objectives
- Explain what is a polygon.
- Judge the given polygon.

- Decide that the given object has the form of a polygon in real life.

b) Teaching and learning resources
- Charts with different types of polygons.

- Textbooks, calculators, etc.

c) Teaching and learning activities w

- Preview 2D shapes: Let learners list examples of 2D shapes they learned in P.4.

The list should include; square, triangle, rectangle, parallelogram, rhombus, kite,
trapezium and others.

- Form groups of learners and assign them to work out the activity from the Learner’s book.
- Invite learners in a whole class discussion and ask them to present their answers.
- Write their responses on the chalkboard and make the harmonization of answers.
Explain that all the shapes they mentioned are called polygons.
Guide learners to name polygons.
More examples of polygons should be listed from the above.
Tell the learners that a polygon is a simple closed figure/shape with straight line segments.

Further explain that, some polygons have equal sides and others have sides of different
measurement.

- Distribute polygon cards of different shapes and let the learners study them, then mention
their number of sides.

- Ask them how polygons are named;then, write their contributions from the discussion.
Now display the prepared chart.

- Ask learners to compare the polygon cards with the shapes on the chart.

- Let them read loudly the number of sides and the corresponding name of the polygon.

- Now invite learners to study the examples in the Learner’s book.
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- Let a volunteer display a polygon card at a time as other members tell its number of sides
then name it.

Learners should read and recite the contents in the example repeatedly.
Let learners draw the shapes of the polygons on sheets of paper to internalize their
conformation.

- Emphasize the nature of regular polygons and irregular polygons.
At this juncture, do not involve construction of regular polygons but base the teaching
on the polygon cards.

- Then, assign them to work individually the application activity 11.1 in the Learner’s Book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

Answers to the activity 11.1

Square, Equilateral triangle, rectangle, pentagon

They have different number of sides and angles but they are both regular polygons

d) Answers to application activity 11.1

1) (a) Pentagon (b) heptagon  (c) Hen-decagon

(d) Duo-decagon (e) Square (f) Equilateral triangle
2) (a) 5 sides (b) 7 sides (c) 11 sides

(d) 12 sides  (e) 4 sides (f) 3 sides.

11.4.2. Investigating the central angle, interior and exterior angles of a regular
polygon

a) Learning Objectives

- Recognize the central angle, interior and exterior angles of a polygon.

- Judge the central angle, interior and exterior angles of the given polygon.

- Decide that the given object has the central angle, interior and exterior angles of a polygon
in real life.

b) Teaching and learning resources

- Charts with different regular polygons with central angle, interior and exterior angles.

- Textbooks, calculators, etc.
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c) Teaching and learning activities

- Guide learners to review the names of polygons with their respective number of sides.
- Revisit the properties of regular polygons.
- From groups of learners and invite them to carry out the activity from the Learner’s book.

- invite groups to present answers in a whole class discussion, modulate the presentation
and harmonize answers.

- Explain the meaning of interior angle and exterior angle.

- Refer to the examples though the procedure and methodology.

- Give learners time to study and follow though in order to internalize the procedure.
- Give more examples to the learners for more practice.

Example: Trace to draw a regular hexagon from a hexagon polygon card.

a b

- Extend one edge using a ruler to form an interior angle and exterior angle. Name them a
and b respectively.

Use a protractor to measure angle a and angle b. Angle a = 1200 and angle b = 60°.
Therefore, the interior angle a = 120° and exterior angle b = 60°.

- Give learners other polygon cards to do more practice.

- Move around the class supervising their work.

- Then, assign them to work individually the application activity 11.2 in the Learner’s book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

Answers to the activity 11.2

Follow the instructions given to activity 11.2
d) Answers to Application 11.2

To find interior angle use; sum of interior angle divided by number of sides.
Sum of interior angle = (number of sides - 2) times 180°

Then exterior angle = 180°- interior angle.
or exterior angle = 360°(sum of exterior angle) divided by number of sides

(a) Interior angle = 108°, exterior angle = 72°.
(b) Interior angle = 139°, exterior angle = 51°.
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c) Interior angle = 140°, exterior angle = 40°.
d) Interior angle = 120°, exterior angle = 60°.
e) Interior angle = 150°, exterior angle = 30°.

(
(
(
(f) Interior angle = 139°, exterior angle = 51°.
(g) Interior angle = 144°, exterior angle = 36°.
(h) Interior angle = 90°, exterior angle = 90°.
(

i) Interior angle = 120°, exterior angle = 60°.

i)
(j) Interior angle = 90°, exterior angle = 90°.
k) Interior angle = 147°, exterior angle = 33°.

(
(

) Interior angle = 135°, exterior angle = 45°.

11.4.3. Investigating the sum of interior and exterior angles of a regular polygon

a) Learning Objectives

Explain the sum of interior and exterior angles of a regular polygon.
Find the sum of interior and exterior angles of the given regular polygon.

- Appreciate the use of the sum of interior and exterior angles of a regular.

b) Teaching and learning resources

Charts with different regular polygons with sum of interior and exterior angles of a regular poly.
Textbooks, calculators, etc.

c) Teaching and learning activities

~

Give mental work about supplementary angles, for examples, what is the supplement of :
(a) 120° (b) 36° (c)90° (d) 45, etc.

Let them explain why they get those answers they have presented.

Form groups of learners and assign them to work out the activity in the Learner’s book.
Guide them though the procedure in groups.

Ensure the learners use the necessary learning aids, i.e, polygon cards, ruler, sharp pencil,
protractor and sheets of paper.

Invite groups to present their answers in a whole class discussion and then, harmonize
answers.

Lead them to discover that by using a protractor to measure interior angles of a regular
pentagon measures 108°. Accept the error of 1° more or less than 108°. And, that a regular
pentagon has 5 equal interior angles.

Ask them to add them.

Move around while monitoring their work.
They are expected to have added like this:
108° + 108° + 108° + 108° + 108° = 540°

Therefore, the sum of interior angles of a regular pentagon is 540°
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Let them proceed to measuring the exterior angles.

Monitor how they display the skill. Advise where necessary.

They may not be very precise in accuracy. Help them to achieve the goal.
Lead them to realize that each exterior angle measures 72° or close to 72°.
Let them add the 5 exterior angles, i.e., 72° + 72° + 72° + 72° + 72° = 360°.
Learners present their findings to the class in their groups.

Explain that the major competence is investigating the sum of interior angles and the sum
of exterior angles of a regular polygon.

Guide the learners though the examples in the Learner’s book.

Strictly let learners discuss the sums of the interior and exterior angles by measuring not
by use of a formula.

Then, assign them to work individually the application activity 11.3 in the Learner’s book.
Mark their work and help them with corrections.
Depending on the results, assign them the remedial and extended activities.

Answers to the activity 11.3

Follow the instructions given to activity 11.3

d) Answers to application activity 11.3

Sum of interior angle = (number of sides - 2) times 180°

Sum of exterior angle = 360°

(1) (a) 540°, 360° (b) 900°, 360° (c) 1,260°, 360° (d) 720°
(2) 360¢° for each.

11.4 4. Finding the interior and exterior angles of a regular polygon

a) Learning Objectives

Explain how to find interior and exterior angles of a regular polygon.
Find the interior and exterior angles the regular polygon.

- Appreciate the use of interior and exterior angles of a regular.

b) Teaching and learning resources

- Charts with different questions on interior and exterior angles of a regular polygon.

Central angle

Exterior angle

Textbooks, calculators, etc.
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c) Teaching and learning activities w

- Guide learners to review exterior angles of regular polygons.
- Form groups of learners and assign them to work on the activity in the Learner’s book.
Invite them to present answers in a whole class discussion and then, harmonize answers:

- Lead learners to realize that the relationship between the angles is that they are
supplementary angles.

- Define interior angles as angles that lie inside the vertices of polygons.

- Lead learners to deduce that, the sum of the interior and exterior angles of a polygon is
180° (lie on a straight line).

- Distribute sheets of paper to the learners in groups.

- Tell them to draw polygons of their choice or you can distribute sheets of polygons.

- Let them extend lines (edges) to form exterior angles.

- Using protractors, let the learners measure the interior, then the exterior angle.

- Let them add them, then they discuss what the sum deduces.

- Now refer the learners to the examples in the Learner’s book.

- Distribute flash cards.

- Let a participant in one group flash a card on which a certain angle is scribbled:
e.g.; [96°][108°] [84°] [51°] [72°] [129°]

Then reciprocated by another member in another group flashing a supplementary
one bearing an angle totaling to 180°.

- Conclude by emphasizing that, the exterior angle and adjacent interior angle of a polygon
are supplementary (add up to 180°).

- Learners are expected to have been exposed to supplementary angles. Therefore, the
lesson should be oriented to that concept.

- Learners should practically measure the interior and exterior angles to prove that they are
supplementary.

- Then, assign them to work individually the application activity 11.4 in the Learner’s book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

Answer to the application activity 11.4
Y+120°= 180°, y= 60°
X+60°= 1800, y= 120°
d) Answers to application activity 11.4

Exterior angle = 180° - interior angle while interior angle = 180° - exterior angle
(1) a) 104° b) 55° c) 75° d) 90°
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(2) @) 60° b)135° c¢)122° d) 45

11.4.5. Find the sum of interior angles of a regular polygon

a) Learning Objectives

- Explain how to find the sum interior angles of a regular polygon.

- Find the sum of interior angles the regular polygon.

- Appreciate the use of the sum of interior angles of a regular.

b) Teaching and learning resources

- Charts with different questions on interior angles of a regular polygon.
- Textbooks, calculators, etc.

c) Teaching and learning activities

- Guide learners to review the previous lesson.
- Let learners form group and carry out the activity from the Learner’s book.

- Invite groups to present answers in a whole class discussion and then, harmonize answers:
Lead learners to realize that interior angle sum is got by adding all the inside angles of a
regular polygon.

- Distribute the sheets of regular polygons.
- Let the learners measure the interior angles of each regular polygon.

On sheets of paper, let them record the sum of the interior angles of each regular
polygon.

Examples: Triangle Regular quadrilateral:
N
60°
60° | 60°( 0 o«
= 60°+ 60° + 60° = 180° 90° + 90° + 90° + 90°= 360°

Learners should measure and record interior angles for up to duo-decagon or more.

- Now refer to triangulation: Learners should be reminded how many triangles has each
polygon.

Basing on the experienced fact in the lower classes, that the interior angle sum of a
triangle is 180°, we can use it also to find the interior angle sum of a regular polygon.

- Referring to the poster of triangles in a polygon displayed, learners mention the number
of triangles in each polygon.
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Example: A hexagon has 4 triangles. But the interior angle sum of each triangle is
180°. So, learners realize that when the number of triangles in a polygon are added
together, the interior angle sum of a polygon is realized.

So, interior angle sum of hexagon = 180°+ 180° + 180° + 1180° = 720° or number of
triangles multiply by 180°.

- Let the learners draw polygons of their choice, triangulate them, then use the number of
triangles to find the interior angle sum of the polygons drawn. They make a discussion
then class presentation.

They poster their work for display in class.

- Emphasize the use of angle sum of triangles other than the use of improvised method of
180° (n - 2) where (n) is the number of sides. It helps the learners to practically discover
the interior angle sum of a given polygon. The use of 180° (n - 2) can be used better when
the polygon has so many sides.

So, Sum of interior angle = (n - 2) 180° where (n) is the number of sides.
- Then, assign them to work individually the application activity 11.5 in the Learner’s book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

Answer to the activity 11.5

Follow the given rules in learner’s book

d) Answers to application activity 11.5

Sum of interior angle = (number of sides - 2) times 180°

1. (a) 1080° (b) 1,260° (c) 1,440°

2.(a) 1,620° (b) 2,700° (c) 1,080° .(d) 1,440°

3. Number of sides = (interior angle sum divided by 180°)+2
(a) 4 sides (b) 5 sides (c) 6 sides

11.4.6. Exterior angles of regular polygons and their sum

a) Learning Objectives

- Explain how to find the sum exterior angles of a regular polygon.

- Find the sum of exterior angles the regular polygon.

- Appreciate the use of the sum of exterior angles of a regular polygon.

b) Teaching and learning resources

- Charts with regular polygons
- Charts with different questions on exterior angles of regular polygons and their sum.
- Textbooks, calculators, etc.
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c) Teaching and learning activities

- Guide learners to review the previous work.
- Help learners to form group and assign them to carry out the activity in the Learner’s book.

- Invite them to present their answers to a whole class discussion and then, harmonize
answer and moderate a discussion about it.

- Distribute sheets of polygons to groups.

- Using a ruler and a pencil, let the learners extend lines along the angles of the polygons,
then measure the angles formed between the extended lines and the edges of the polygons.

For example:

~r

- Let learners discuss their observations.

- Guide learners to discover that all the angles outside the polygons are equal. In addition,
these angles outside the polygons are called exterior angles.

Though measuring using a protractor, learners discover that;

+ Each exterior angle of a regular equilateral triangle measures 120°.

+ Each exterior angle of a regular quadrilateral (square) measures 90°.

+ Each exterior angle of a regular pentagon measures 72°.
- Let the learners continue measuring up to a duo-decagon.

Now, let the learners add all the exterior angles of each polygon. What do they observe

by comparison?

- Lead learners to realize that; the exterior angle sum of a polygon is 360°.

Bearing in mind that the exterior angle sum of a polygon is 360°, we can find each

exterior angle without measuring using;
Exterior angle sum

Each exterior angle of a regular polygon = _
Number of sides

- Guide learners to study the examples from the Learner’s Book, then discuss the procedure.

Learners can find the unknown exterior angle, bearing in mind that all exterior angles
add up to 360°.

The activities and methodology above involves two subtopics; Exterior angle of a
regular polygon and Exterior angle sum of polygons.

Exterior angles of regular polygons are equal, unlike irregular polygons.

Exterior angle sum of regular polygons is the same as angle sum of irregular polygons
of the same type.
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Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

- Then, assign them to work individually the application activity 11.6 in the Learner’s book.

Answers to the activity 11.6

After you follow rules in learner’s book activity 11.6, you get 360° as sum of exterior angles.

d) Answers to application 11.6
1. (a) 5b = 360°, b = 72° (b) 4a = 360°, a = 90° (c) 12x = 360°, x =30°
2. Number of sides = 360°divided by exterior angle
360°/60° = 6 sides
3. Then exterior angle = 180°- interior angle
To find interior angle use; sum of interior angle divided by number of sides
Sum of interior angle = (number of sides - 2) times 180°Or 360°/number of sides
(a) 180°-135%=45° (b) 180°-144°=36° (c)180°-108° =72°
4. (a) Exterior angle 60°, Interior angle 120° (b) hexagon
5.a)180°-120°=60° b) 180°-135°=45°

11.4.7 Finding perimeter of regular polygons

a) Learning Objectives
- Explain how to find the perimeter of a regular polygon.
- Find the perimeter angles the regular polygon.

- Appreciate the use of the perimeter of a regular polygon.

b) Teaching and learning resources

- Charts with different polygons
- Charts with questions on the calculation of perimeter of regular polygons.

- Textbooks, calculators, etc.

c) Teaching and learning activities

~

perimeter is the distance around an enclosed figure/shape.

hexagon, heptagon and others.

- Distribute polygon cards in groups of learners.

- Form groups of learners and motivate them to work on the activity in the Learner’s book.

- Learners should be challenged to remember perimeter. They should remember that;

- Remember that learners have experienced finding perimeter of a triangle, square,
rectangle. Now it is a continuation to find perimeter of other polygons like; pentagon,
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Using strings, learners place them once around each polygon.

In each group, one participant records the distance after measuring the length from the

ruler.

Learners realize that the distance measured on the string is the perimeter of the polygon.

Now introduce the calculation method.

- Draw a regular polygon and write the distance of one side. Learners copy it on to sheets
of paper.

- Then ask learners to suggest how to find the perimeter of the polygon can be done.

Example: Find the perimeter of the polygon shown below;

9cm

Learners are expected to explain that, to find the perimeter, we add 9 cm six times
because the polygon has 6 sides.
So perimeter=s+s+s+s+s+s
=9cm+9cm+9cm+9cm+9cm+9cm
=54 cm
- Explain that alternatively, perimeter can be worked out by multiplying the distance of one
side by the number of sides.
Perimeter = number of sides x side distance
- Lead learners to study the examples in the Learner’s book. and follow though the procedure.

- Using sheets of regular polygons, let learners use a string or centimeter ruler to measure
the perimeter.

- Move around supervising their work.

The exercise is expected to be a simple one because the learners were exposed to
measuring different shapes in P.4 to find perimeter. So devise means of making it simpler.
- Then, assign them to work individually the application activity 12.7 in the Learner’s book.

Mark their work and help them with corrections.
- Depending on the results, assign them the remedial and extended activities.

Answers to the activity 11.7

Perimeter of a polygon=length of side times number of sides

Or perimeter=sum of length of the sides
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d) Answers to application activity 11.7

1)p=7cmx 3 =21cm 2)p=5cm x 6 =30cm 3)8cm x 5 = 40cm
4) P=4cm x 7 = 28cm

11.4.8. Finding area of regular polygons

a) Learning objectives

- Explain how to find the area of a regular polygon.

- Find the area the regular polygon.

- Appreciate the use of the area of a regular polygon in real life.

b) Teaching and learning resources

- Charts with different polygons and their nets
- Charts with questions on the calculation of area for regular polygons.

- Textbooks, calculators, etc.

c) Teaching and learning activities

- Give mental work about names and properties of regular polygons.
- Form groups of learners and assign them to carry out the activity in the Learner’s Book.
- Invite groups to present answers in a whole class discussion and then, harmonize answers.
- Guide the learners to deduce the area of regular polygons.

Learners discover that;

Area of a regular polygon = % of apothem multiplied by its perimeter.

- Write an example on the chalkboard and ask the learners to copy it on the sheets of paper
and using the method above, work out the area.

Example: Find the area of the polygon shown below.

Working
Apothem = 12 cm, side =15 cm
5cm Perimeter =7 x 15 =105 cm

But area = % x apothem x perimeter

Area =1§>< 12 cm x 105 cm

= 1280 - 630 cm?

- Let learners follow though the examples in the Learner’s Book,

Guide them though all the steps of the procedure.
- Learners formulate their own, work them out and discuss the outcomes.

- Using polygon cards and sheets of polygon, let learners measure the apothem and perimeter
of every polygon.

Then let them use the appropriate method to calculate their area.
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- Follow their work by moving from group to group.
- Let them hold a discussion, then present the outcomes.
- Devise means of making learners able to understand the concept clearly.

- More practical measuring of perimeter and apothem is desired to help the learners
understand better.

- Then, assign them to work individually the application activity 11.8 in the Learner’s book.

Mark their work and help them with corrections.
- Depending on the results, assign them the remedial and extended activities.

Answers to the activity 11.8

Follow the rules given in learner’s book, activity 11.8

d) Answers to application 11.8
. . 1 .
For answering these questions, use formula: Areazaxapothemxpel‘lmeter

Where the there is no perimeter, find it using: perimeter=sum of length of the sides

1) 60cm? 2) 36m? 3) 108cm? 4) a)240cm? b) 240. 60cm?

11.4.9. Finding the sides and apothem of a regular polygon

a) Learning Objectives

- Explain how to find the sides and apothem of a regular polygon.

- Find the sides and apothem of the regular polygon.

- Appreciate the use of the sides and apothem of a regular polygon.

b) Teaching and learning resources

- Charts with different questions on the calculation of sides and apothem of a regular polygon.
- Textbooks, calculators, etc.

N
c) Teaching and learning activities

- Guide learners to review the previous work.
- Group learners and assign them to work out the activity in the Learner’s book.

- Invite groups to present answers in a whole class discussion and then, harmonize answers:
Learners should be led to realize that a pentagon has the number of triangles formed from
its centre equal to the number of sides.

And, that every side (edge) of the triangle becomes the base of the formed triangle.
- Explain that the line segment from the centre which is perpendicular to the side (edge) of

a regular polygon is called apothem. The apothem, learners should observe, is the same as
the height of the formed triangle.
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- Lead learners in their groups to work and realize that, in order to find the side of a regular
polygon, the area and apothem are given and to find apothem, the area and side or

2xarea
perimeter are given. i.e apothem =————— where area is the area of the polygon, and
perimeter

perimeter of the polygon

Example 1

Find the side of regular hexagon whose area is 108 cm” and 6 cm of apothem.
Solution

Area=108 cm*

Apothem = 6cm

Side=?
) 2xarea  2x108cm’
perimeter = = =36cm
apothem 6cm
cide perimeter  _ 36cm _ 6em
number of side 6
Example 2

Find the apothem of a regular pentagon whose perimeter is 10 cm and the area is 60 cm”.
Solution

perimeter = 10 cm  Area = 60cm’

Apothem =7 cm

2xarea 2 x 60cm’
= =12cm

apothem = . =
perimeter 10cm

- Now refer learners to examples from the Learner’s Book.
- Let the learners follow though the example as they discuss.

- Link the side of the polygon to the base and apothem to height of a triangle for quicker
understanding.

- Emphasize that area can only be worked out using the experienced method for regular
polygons only.

- Then, assign them to work individually the application activity 11.9 in the Learner’s book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

Answers to the activity 11.9

Follow the instructions given on activity 11.9
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d) Answers to application activity 11.9

1. An apothem is the line segment e from the centre of a polygon perpendicular to the side
of a polygon, while Side is length from one end to another around a polygon. Or side is a
line segment of a polygon.

Nine sides Apothem
5 ‘ Apothem 3
Six sides
2
4. p—_2x8rea o gemx5=40cm, a— 2x120em” _
perimeter 40cm
5. 2 s
a:ﬂ, p=12cmx6=72cm, :Mz%m
perimeter 72cm
6. 4cm
7. 6cm

11.4.10 Finding bearings and compass points

a) Learning Objectives

- Explain how to find the bearings of an object.

- Find the bearings and compass points.

- Appreciate the use of compass points to identify an object on the earth.

b) Teaching and learning resources

- Compass, charts with images illustrating bearings.
- Textbooks, calculators, etc.

c) Teaching and learning activities

- Give mental work about the eight points of a compass.

- Form groups of learners and assign them to work out the activity from the Learner’s book.
- Invite groups to present answers in a whole class discussion and then, harmonize answers:
- Make use of a compass, if available to locate the points.

- Draw a compass on the classroom floor.

- Get a participant to stand in the middle. She turns according to instructions.

- Letthelearners locate the North using the sunrise and sunset directions if the real compass
is not available.

- Ask learners to demonstrate clock wise turning, then anti-clockwise turning.
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On the compass, let learners observe the angles between the compass points.
Learners observe the following:

N N
NW NE
45° 45050
W [ E 45°
a W25 3 gm ©
45°(45
\ SW SE
S S

Turning from the North to the right is turning clock-wise and turning from the North to
the left is anti-clockwise.

Turning can be done from one point to another clock-wise or anti-clockwise.

Example:

Keza was facing Northwards. She turned clock-wise though 135°. What was her new
direction?

Draw a sketch of a compass.

N

NW NE
450
W Sl 450 + 450 + 450 = 1350
W The direction is South East (SE)
SW SE

- Invite learners to study the examples in the Learner’s book.

- Let learners by demonstration using the compass sketch on the classroom floor, prove the
lay out and outcomes.

- Write more examples on the chalkboard as learners demonstrate to find the suitable
directions.

Then they draw the sketches on sheets of paper.

They formulate their own and use the compass sketches on sheets of paper to work
out the problems.

- Engage learners in various turns in order to understand better.

- Then, assign them to work individually the application activity 11.10 in the Learner’s
book.

Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.
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Answer to the activity 11.10

The angles between cardinal points is 90°

d) Answers to application 11.10
aN-E  b)SW N  d)N-W

11.4.11 Finding the bearing

a) Learning Objectives

- Explain how to find the bearings.

- Find the bearings of an objects.

- Appreciate the use of bearings to identify an object on the earth.
b) Teaching and learning resources

- Compass and Charts with images illustrating bearings.
- Textbooks, calculators, etc.

c) Teaching and learning activities

Guide learners to review the previous work.
Form groups of learners and assign them to carry out the activity in the Learner’s book.
Distribute sheets of paper with prepared compass sketches like the ones below:

VLY

Using the protractors let the learners measure the angles clock-wise from the North
compass point.

Let learners discuss the outcomes and share with other classmates.
Explain that the activities they are involved in are involving “finding bearing”

Explain “bearing” as the angle between the North and the required direction turning clock-
wise.

Tell learners that bearing is expressed in degrees with 3 digits.

Learners should observe that the degrees do not exceed 90° in bearing and compass
direction, but they are within the range of 90° between cardinal points near each other.

In true bearing and opposite bearing, learners observe that the bearing can be less than
90° or more than 90°.

Lead the learners though the examples explaining bearing procedures.
Learners do more practice by forming their own problems.

Involve learners in real practical work other than rendering them in imagination.
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- Give learners the situations where opposite directions are carried out in real life, e.g
learners going from home to school and back home, people travelling on journeys and
returning, etc.

- Then, assign them to work individually the application activity 11.11 in the learner’s book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

Note: If the bearing of Q from P is x degrees, the bearing from P FROM Q is Y= x+180°

Example: The bearing of Gabiro's home from school is 75°. Find the bearing of school
from Gabiro's home.

Answer: It is 75°+180°= 2550

Answers to the activity 11.11

Follow the given instructions on activity 11.11

d) Answers to application activity 11.11

(1) a) The bearing of x from y is 220°.
b) The bearing of p from o is 300°.
c) The bearing of w from u is 125°.
d) The bearing of A from B is 080°.

11.4.12. Exploring the concept of tiling/ construction

a) Learning Objectives

- Explain how to exploring the concept of tiling/ construction.

- Evaluate the concept of tiling/ construction.

- Appreciate how explore the concept of tiling/ construction in real life.

b) Teaching and learning resources

- Tiles of different 2D shapes, charts with images of tiled surfaces, glue, square cards,
manila paper:

| ag

if
\LE| ™

=3

D

- Textbooks, calculators, etc.
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c) Teaching and learning activities \)

This is a practical lesson: refer to the book for practical activities in Mathematics and
consider the practical activity 11.12: Exploring the concept of tiling/ construction.

- Group learners and give them the suggested instructional materials.

- Guide the learners though the activity from the Learner’s Book.

- Ensure you lead them to discover how the art of laying tiles, making beautiful patterns is done.
- Let learners in their groups explain the importance of tiling in their daily life.

- Invite groups to present their findings and then, harmonize them.

- Ensure every learner is hands-on though the lesson.

- Refer to examples and lead the learners though it as they practically simplify it.

- Evaluate how articulate and precise the learners display their skills.

- Guide them in even more practice of tiling different polygons cards to form different patterns.
Practically, you can guide learners to proceed as follows:

Step 1: Get a rectangular manila paper and the different squared cards.

Step 2: Use a ruler, measure the width and length of manila paper, and record it.

Step 3: Measure and record the length of the sides of the square card.

Step 4: By using glue, fix the square cards on manila paper such that no gaps are left in
between.

How many squared cards have you glued to fill the whole Manila paper?

Step 5: Now using the measurements in step 2, Find and record the area of a manila
paper Al as Length x width.

Area of the manila paper Al = Length x width.

Step 6: Using measured length of the side of the squared card in step 3, find the area of
the squared card A2 as Side x side = S2

Area of the squared card A2 = Side x side = S2

Step 7: Divide the Area of the manila paper Al in step 5 by Area of the squared card A2
to get the Number of squared cards expected to fit on the manila paper.

Step 8: Compare the results (number of squared cards) got in step 4 with that got in
step 7.

How can you find the number of tiles necessary to fit the floor if you know the

area of this floor and the area of one tile?

Number of squared cards = (Area of the manilla paper A,)
(Area of squared card A,)

To find the number of tiles necessary to fit the floor, we take the area of the floor divided
by the Area of one tile.
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- Then, assign them to work individually the application activity 11.12 in the learner’s book.
Mark their work and help them with corrections.
- Depending on the results, assign them the remedial and extended activities.

Answer to the activity 11.12

Follow the rules given to activity 11.12

d) Answers to application 11.12

Teacher should oversee and evaluate the activities in questions 1, 2 and 3, then advise
accordingly.

540,000cm?

2

4. A1=54m?=540000cm? A2=900cm? Number of tiles = =600 tiles

00cm

12,000,000cm’

2

5.A1=12,000,000cm? A2=120cm? Number of tiles = =100,000 tiles

Ocm
6. Teacher’s observation

11. 5 Answers for the end unit assessment questions

1) a) A regular polygon is a 2D shape where:

« All sides are equal in length.
« All interior angles are equal in measure.
« Examples: Equilateral triangle, square, regular pentagon.

b) Formula for the sum of interior angles of an *n*-sided polygon:
Sum of interior angles=(n-2)x180°
For a 5-sided polygon (pentagon):
(5-2)x180°=3x180°=540°

2) Quick Facts

a) Bearing of point B from A is 045°.

This means:
From point A, facing North, turn 45° clockwise to face point B.
« Visualize it as Northeast (NE) direction.

b) A heptagon has 7 sides.

3) a) Angle between North and North-East (NE)?
« North-East (NE) is exactly halfway between North (0°) and East (90°).
+ Angle between North and NE = 45°.

b) Bearing of Town Y from Town X, if bearing of X from Y is 090°7

« Rule: The reverse bearing is always 180° opposite.
+ Given: Bearing of X from Y = 090° (due East).
+ So, bearing of Y from X = 090°+180°=270° (due West).
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4) a. 1,440° b. 900° c. 1,080Q°
5) a.5sides b. 6 sides
6) 289, 490, 71°, 930, 119°

)

7) 120cm/5 =24cm

_ 18cm x120cm

8) A =1,080cm*

9) 360°-270° = 090°

10) 4.5cm x 10 = 45cm

11) (1800/1800) + 2 =3 sides

12) A1 = 400cm x 400cm = 160,000 cm2 A2 = 40cm x 40cm = 1600 cm2

160,000cm?
1600cm?

13) 360° - 035° = 215°

Number of tiles = =100 tiles

14) 360° - 220° = 140°

15) a) Importance of Bearings for Pilots/Ship Captains

- Navigation Accuracy: Bearings provide precise direction between locations. Errors could
lead to collisions or going off course.

- Communication: Standardized bearings ensure clear instructions between crew and air/
sea traffic control.

b) “All polygons with the same number of sides have identical interior angles.” True?

- Itis false. Only regular polygons (equal sides and angles) meet this condition.

- Counterexample: A rectangle (4 sides, 90° angles) vs. a rhombus (4 sides, angles vary).
16) a) Surveyors’ Bearing Errors and Property Boundaries

- Impact: A small error (e.g., 5° in bearing) could misplace boundary lines by meters, causing
legal disputes or encroachment.

- Solution: Use GPS/theodolites to verify angles.
b) Hexagonal and Square Tiles

Why Hexagons?
For efficiency: Hexagons cover more area with less perimeter (minimizes gaps)

Its strength: Distributes weight evenly—useful for floors/walls.
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17) Ethical and Practical Scenarios:
a) Miscalculated Pentagonal Window Frame
- Consequences: Gaps/warping and water leaks
- Prevention: Use precise tools such as protractors. Double-check angle sums (pentagon
= 540°).

b) Estimating Bearings in Emergencies: Estimate only if delay worsens the crisis, then
refine later.

11.6 Additional activities
1. Find the exterior angle of given interior angles below
a. 108° b. 45° c. 120°
2. Find the number of sides of a polygon whose interior angle sum is 540°
3. The interior angle of a regular polygon is 108°
a. Find its exterior angle
b. How many number of sides does it have?
c. What is its name?
d. Calculate its interior angle sum
f. Find its perimeter if whose side is 6cm
g. Calculate its area if whose apothem is 4cm
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CONSTRUCTION OF POLYGONS
AND NETS FOR CUBOIDS AND
PRISMS

Key unit Competence: Pupils will be able to construct polygons and design nets to make

cuboids and prisms.

12.1 Prerequisites

Learners will perform well in this unit if they studied correctly the following:

Plane shapes and their properties in P4.
Types of lines and angles in P4.
Cube and cuboids in P5.

12.2 Guidance on introductory activity

Before you start the lesson, first use warm-ups or energizers in order to engage learners

into the lesson. Do not focus on this only, try to be creative.

Help learners to form small groups and guide them to work on the introductory activity.

Provide learning materials accordingly to the given activities and give clear guidance and
instructions to perform the activities.

Give time to learners to read and analyze the given activity and let them discuss about
different possible solutions of the activity.

Walk around in different groups to provide advice and facilitations where necessary and
remind them to justify and support their answer / findings.

Basing on Students’ experience, prior knowledge and abilities shown in answering the
questions for the introductory activity, use different questions to prompt them to give their
predictions and ensure that you arouse their curiosity on what is going to be leant in this
unit.

Possible answers of the introductory activity

We can see triangles, rectangles, squares, hexagons, etc.

The shapes with equal sides and equal angles are equilateral triangles, squares, regular

pentagons, regular hexagons, etc.

12.3 Cross-cutting issues

Throughout the teaching process of this unit, it will be crucial to help learners to master

the content and it is better to address cross-cutting issues where possible. In this unit
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we will address the following Cross-cutting issues as non-stand-alone within classroom
activities and though the development of the content.

Peace and value education: As a teacher, you have to be a peace-maker in your class and
role model so that learners will imitate how you behave. When there is any conflict, do
not leave without helping to solve it within the lesson. Encourage learners to behave well,
being humble, honest, etc.

Gender education: This cross-cutting issue will be addressed through giving equal

opportunities to both boys and girls during the lesson.

12.4 List of Lesson/Subheading

pentagon and regular
hexagon

regular hexagon.

# |Lessons Learning Objectives of lesson Number of
Periods: 24
0 |Introduction of the unit Introduce the objectives of the unit: how |1
to construct polygons using a protractor,
a ruler and a pair of compasses. Design
nets to make cuboids and prisms.
1 |Drawing triangles using a | To draw triangles using a protractor 2
protractor and ruler
2 |Drawing a square usinga | To draw a square by using a protractor |1
protractor and ruler
3 |Drawing a rectangle using | To draw a rectangle using a protractor 1
a protractor and ruler and ruler.
4 | Drawing a regular pentagon | To draw regular pentagon using a 1
using a protractor and ruler | protractor and ruler.
5 |Drawing a regular hexagon | To draw a regular hexagon using a 1
using protractor and ruler |protractor and ruler..
6 |Constructing triangles To construct triangles using a pair of 2
using a pair of compasses |compasses and a ruler.
and a ruler
7 | Constructing a square using | To construct square using a pair of 2
a pair of compasses and a | compasses and a ruler.
ruler.
8 |Constructing a rectangle |To construct a rectangle using a pair of |1
using a pair of compasses |compasses and a rule.
and a ruler
9 |Finding the central angle |To find the Centre Angle of a Regular 2
of a regular polygon Polygon
10 | Constructing a regular To construct a regular pentagon anda |2
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11 | Constructing a regular To construct a regular heptagon and 2
heptagon and a regular regular octagon
octagon

12 | Constructing a regular To construct a regular nonagon and 2
nonagon and decagon decagon

13 | Designing nets of cuboids, | To design nets of cuboids, cubes and 2
cubes and prisms prisms.

14 | End unit assessment 2

12.4.1 Drawing triangles using a protractor and ruler

a) Learning Objectives

- Show how to construct a triangle using a ruler and a protractor.

- Construct a triangle using a ruler and a protractor.

- Appreciate the approach of constructing accurately a triangle using a ruler and a protractor
b) Teaching and learning resources

Manila cards, scissors, markers and charts

N
c) Teaching and learning activities

- Introduce the lesson starting with mental work on triangles e.g, name the types of triangles.
- Help learners to form small groups and discuss on the activity 12.1 in the Learner’s Book.
- Using a protractor and a ruler, draw a right angle, angle 65° and angle 120°.

- Give chance to each group to present its findings.

- Guide learners through an example.
E.g: Construct triangle ABC with AB =7 cm, AC = 6 cm and angle BAC =70c.

- Guide learners through the steps:

Step 1: Draw a long line (the base line).

Step 2: Measure 7 cm and cut it off on the base line.
Step 3: Use protractor to draw 70° at point A.

Step 4: Measure off 6 cm from A to make AC using ruler.
Step 5: Join point B to C using ruler and a pencil.

- Ensure that all measurements are accurate i.e. the line segments and the angles.
- Ask learners to study and work along the example in the Learner’s Book.

- Move around observing the learners to ensure that they use the tools skillfully; measure
angles and lengths accurately and use of sharp pencils.

- Emphasize on the right procedures, use of sharp pencils and avoiding to use thick lines.

- Help learners to discover that angles are represented as Z/ABC = /B.

- Always check the learners' construction to ensure accuracy.

- Let the learners read and analyze the summary.

- Then, assign them to work individually the application activity 12.1 in the learner’s book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.
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d) Answers for application activity 12.1

Guide the learners how to measure sides and angles correctly. Follow the steps.

12.4.2 Drawing a square using a protractor and ruler

a) Learning Objectives

- Show how to construct a square using a ruler and a protractor.

- Construct a square using a ruler and protractor.

- Appreciate the approach of constructing accurately a square using a ruler and a protractor
b) Teaching and learning resources

Manila cards, scissors, markers and charts.

c) Teaching and learning activities w

- Help learners to make a small review by naming 2-dimension shapes (triangle, square,
rectangle and so on).

- Help learners to state the properties of a square.
- Ingroups guide learners to discuss on the activity 12.2 in the Learner’s Book.
- Guide learners through the following example:

Example: Draw a square ABCD whose side is 7 cm T i :
- Guide learners though the steps with illustrations.
Note that these properties should be indicated;
- each angle is a right- angle or 90°. 1 1
- all sides are equal.
- 7 cr;n

Begin with drawing a long straight line
i) Measure off 7 cm using a ruler to get points A and B.

ii) Label the lengths.
iii) At point A draw 90° using a protractor.

Emphasise that the vertical line at A must be long.
iv) At point B also draw 90° using a protractor.

Emphasise that the vertical line at B should be long.
v) Measure 7 cm from A following the vertical line. Where 7 cm mark is from A, label D.

vi) Measure 7 cm from B following the vertical line. Where 7 cm mark is
from B label C.

vii) Join points C and D using a straight line.
viii) Include the symbols for equal sides and right angles.

ix) Label it and name the square ABCD.

- Help learners to participle actively within the lesson by asking many questions as they can.
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- Help learners to discover that drawing a square and a rectangle have the same procedures
and follow the same step.

- Let learners in their respective group try out the examples in the learner’s book and help
them to present their findings, then as a Teacher harmonize their answers.

- Then, assign them to work individually the application activity 12.2 in the Learner’s Book.

Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

Answers to activity 12.2
Follow the given instructions on activity 12.2

d) Answers to application 12.2
Guide the learners how to use a ruler and protractor precisely. Follow the steps as given
12.4.3 Drawing a rectangle using a protractor and ruler

a) Learning Objectives

- Show how to construct a regular hexagon using a ruler and a protractor.

- Construct a rectangle using a ruler and a protractor.

- Appreciate the approach of constructing accurately a rectangle using a ruler and a protractor.
b) Teaching and learning resources

Manila cards, scissors, markers, compass and charts.

c) Teaching and learning activities

- Give mental work about properties of a rectangle.
Example: (a) How many sides has a rectangle?
(b) Are all the four sides equal? Why?
(c) How many angles has a rectangle?
(d) Are they equal?
(e) What is the measure of each interior angle?
- Review the previous lesson.
- Help learners to form small groups and you distribute learning materials.

- Help them to discuss on the activity 12.3 in the Learner’s Book
- Help learners to remember that:

(a) A rectangle has two opposite, equal parallel sides.

(b) The four angles of a rectangle are equal and they measure 90° each.
- Refer to the example in the Learner’s Book.

- Let learners read the statement and draw a sketch indicating all the information
that is given in the question.
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- Move around guiding them on how to manipulate the instruments and
drawing accurately.

- Draw the same on the chalkboard.
- Check well for sharpened pencils, ruler with straight edges and readable protractors.
- Let learners read step by step as they follow the instructions.

- Let learners take time to think about what is to be done in a step before
embarking on it.

- Having finished step 4, declare that, the concept of drawing a rectangle
using a protractor and ruler has been completed successfully.

- Ensure you check for accurate drawing of the 4 sides and 4 equal angles.

- Collect the instructional materials and their work on paper.

- Help learners to present their work by posting their work on manila cards for display.

- Let learners read the Study tip.

- Then, assign them to work individually the application activity 12.3 in the Learner’s Book.

Mark their work and help them with corrections.

Answers to the activity 12.3

Follow the given instructions on activity 12.3

d) Answers to application 12.3

Follow the steps and then move around the class supervising the activities. Evaluate their
work and guide where necessary.

12.4.4 Drawing a regular pentagon using a protractor and ruler

a) Learning Objectives
- Show how to construct a regular pentagon using a ruler and a protractor.
- Construct a regular pentagon using a ruler and a protractor.

- Appreciate the approach of constructing accurately a regular pentagon using a ruler and a
protractor

b) Teaching and learning resources

Manila cards, scissors, markers, compass and charts.

N
c) Teaching and learning activities

- Start the lesson by naming 2-dimension shapes, angles on polygons and how to get them.

- Help learners to form small groups and ask them to carry out the activity 12.4 in the
Learner’s Book.

- Guide each group as they carry out the activity. Give them the time for presentation of
their findings and harmonize their answers.

- Help them to discover how to draw regular pentagon using a protractor and ruler.
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Guide learners through an example:

Example: Construct a regular pentagon ABCDE whose sides are 3.2 cm.

Demonstrate each step to the learners as they work along.
Step 1: Calculate the exterior and interior angle:

. . _ 360°
i.e - exterior angle of a regular polygon = " =<
0
- exterior angle of a regular pentagon = % =72°

Calculate the interior angle;

180° - exterior angle = interior angle
180° - 72° = 108°

(a) Draw a long straight base line.

(b) Measure off 3.2 cm and label points A and B.

(c) Use protractor and draw 108° at point A. The angle should face to the right.

(d)

d) Then use a protractor to draw 108° at point B. The angle should face
to the left.

(e) Start from A and move along the upward line to measure off 3.2cm. Label point E.
(f) At point E, measure and draw 108°. It should face to the right.

(g) From point B, along the line going up, measure off 3.2 cm and label
point C.

(h) The point where line from E meets line from C should be labeled D.
Ensure that the final drawing is labeled and it is accurate.
Help learners to attempt the example suggested in the Learner’s Book.

Sometimes it becomes a little hard for learners to draw angles bigger than 90° (obtuse
angles). Ensure that you practice drawing such angles.

Then, assign them to work individually the application activity 12.4 in the Learner’s Book.
Mark their work and help them with corrections.
Depending on the results, assign them the remedial and extended activities.

Answers to the activity 12.4

Follow the rules of activity 12.4

d) Answers to application 12.4

Learners should use well sharpened pencils. Check for accurate equal sides and equal

interior angles of 108°. Follow though.

12.4.5 Drawing a regular hexagon using a protractor and ruler

a) Learning Objectives

Show how to construct a regular hexagon using a ruler and a protractor.
Construct a regular hexagon using a ruler and a protractor.

Appreciate the approach of constructing accurately a regular hexagon using a ruler and a
protractor.
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b) Teaching and learning resources

Manila cards, scissors, markers, compass and charts.

c) Teaching and learning activities

- Start with a small review on the previous lesson.

- Let learners form small groups and distribute to them the necessary learning materials.
- Help learners to discuss on the activity 12.5 in the Learner’s Book.

- Facilitate the discussion and come up with a general report.

- Help learners to remember that the properties learned about a hexagon in Unit 11 are
going to be used in this lesson.

- Help learners to discover how to draw a regular hexagon using a protractor and ruler correctly.
- Refer to the example in the Learner’s Book.
- Ask learners to read it repeatedly in order to follow the instructions very well when drawing.

- Move around checking for straight-edged ruler, readable protractor scales
and well sharpened pencils.

- On sheets of paper, let learners draw a sketch of a regular hexagon with the properties
given in the question.

- Check for:

a) side of 3.5 cm.

b) interior angle of 120°.

c) symbols indicating equal sides.
d) six sides.

(e) vertices named STUVWX.

- Draw a similar sketch on the chalkboard.

(
(
(
(

- Now lead learners though each step of drawing.

- Move around to all groups to monitor how they manipulate the instruments
and accuracy in drawing.

- Help learners to present their findings and harmonize their answers.
- Collect their work to be displayed in class.

- Let learners read the summary.

- Then assign them the application activity 12.5.

- Help them where they get challenges.

- Mark their work and help them with corrections.

- Give extra exercise to all learners in form of assignment, revision work or homework such
that learners do more practice.

Answer to the activity 12.5
Follow the rules of activity 12.5

Answers to application activity 12.5

Guide learners on how to handle and manipulate protractor and ruler. Check for
accuracy.
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12.4.6 Constructing triangles using a pair of compasses and a ruler.
a) Learning Objectives
- Show how to construct a triangle using a ruler and a pair of compasses.

- Construct a triangle using a ruler and a pair of compasses.

- Appreciate the approach of constructing accurately a triangle using a ruler and a pair of
compasses

b) Teaching and learning resources

Manila cards, scissors, markers, compass and charts.

c) Teaching and learning activities

Start with a review on drawing lengths using ruler and pencil.

In groups let learners discuss on the activity 12.6 in the Learner’s Book,

Guide each group as they discuss and construct.

Guide learners though an example; illustrate and demonstrate the steps.
Example: Construct triangle ABC where AB =8 cm, BC =6 cm and AC = 5.5 cm.

Guide learners through steps:
i) Help them to come up with a correct labeled sketch
ii) Draw a long line using pencil and ruler.

iii) Open or adjust your pair of compasses to measure 8 cm.
+ Demonstrate using the chalkboard compasses.
«  Ensure that every learner sees what you do.
+  You may move to each group as you demonstrate, so that they see clearly.
iv) Using the length measured, mark it on the line drawn in (ii). Draw the
arcs using compasses.
v) Label the points to make AB =8 cm.
vi) Now measure 5.5 cm using pair of compasses and a ruler.
vii) Fix the compasses needle at A, draw an arc up.

viii) Now adjust your compasses and measure 6 cm. Place the compasses needle at B
and draw an arc of radius 6 cm up to meet the first arc you drew of radius 5.5 cm.

ix) Hold a ruler and a pencil and draw;
+ A straight line from A to the point where arcs meet.
+ A straight line from B to the point where arcs meet
* Help learners to realize that the triangle is already done.
x) Now ask a learner to come and label the constructed triangle.
+ Ask learners to try out the steps you have done by constructing the same triangle.

+ Help learners to work on the suggested example in the learner’s book.

+ Help learners to present their findings and harmonize their answers.
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You may spend the whole period just helping learners to try out examples.

In the next lesson you may allow them to attempt the exercise.

Help them to construct more triangles.

Help them practice the skills to become perfect.

Let learners attempt Application 12.6.

Depending on the results, assign them the remedial and extended activities.

Answers to the activity 12.6

Equilateral triangle is a triangle in which all thee sides have the same length, and all three

angles are equal.

d) Answers to application activity 12.6

Check for accuracy and follow though.

12.4.7 Constructing a square using a pair of compasses and a ruler

a) Learning Objectives

Show how to construct a square using a ruler and a pair of compasses.
Construct a square using a ruler and a pair of compasses.

Appreciate the approach of constructing accurately a square using a ruler and a pair of
compasses

b) Teaching and learning resources

Manila cards, scissors, markers , charts ,compass, pencil and other facilitating resources.

c) Teaching and learning activities

~

Start with mental work about the properties of a square.

Help learners to review the previous work.

Help learners to form small groups and assign them the activity 12.7.

Let them access the suggested instructional materials.

Help learners to be involved in the activity 12.7 in the Learner’s Book.

Help learners to present their answers and moderate their findings to make a general report.

Help Learners to discover the following shapes from the activity
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- When measured, the sides have equal length. It has 4 sides. Even the
angles are equal and all measure 90° . Therefore, it is a square.

- Refer to the example in the Learner’s Book.
- Let learners read the instruction.

- They already learnt about properties of a square in P.4. So in construction,
they are practically worked out and shown.

- Check for good working conditions of the instruments.

- On sheets of paper instruct learners to draw a sketch of a square with each
side labeled 3.5 cm.

- Move around monitoring the sketch and advising accordingly.

- Demonstrate how to fix a pencil in compasses.

- The pencil should be firmly fixed into the compass.

- Let learners carry out step by step as instructed in the example.

- Demonstrate how to handle and manipulate a compass during construction.

- Guide learners though every step. Each learner  must have a chance to
be involved in the practice.

- Check for accuracy. Let learners repeat the construction process as many
time they can.

- Finally let them poster their work. Then the teacher displays it in the class.

- Declare that the steps laid out in the example, are the ones used to construct
a square accurately.

- Let them attempt application activity 12.7.
- Guide them whenever they need help.

- Mark their work as you check for accuracy in construction.

Answer to the activity 12.7

Follow the instructions given to activity 12.7

d) Answers to application activity 12.7

Check for accurate construction of the
equal sides and right angles. Follow though.

12.4.8 Constructing a rectangle using a pair of compasses and a ruler

a) Learning Objectives
- Show how to construct a rectangle using a ruler and a pair of compasses.
- Construct a rectangle using a ruler and a pair of compasses.

- Appreciate the approach of constructing accurately a rectangle using a ruler and a pair of
compasses.
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b) Teaching and learning resources

Manila cards, scissors, markers, charts, compass and other facilitating resources.

c) Teaching and learning activities

Help learners to revise properties of rectangles and squares.
Help learners to revise on how to construct a right angle.

Help learners to form small groups then assign to each group the activity 12.8 in the
Learner’s Book.

Move around to monitor the group discussion and give them the time of presentations of
their findings and allow each group to display its work.

Guide learners as you demonstrate the steps in the examples: Construct
a rectangle KLMN such that KL =7 cm and LM =5 cm.

Help learners to discover how to construct rectangle using a pair of compasses and a
ruler in the following steps:

a) Draw a long straight line using ruler and sharp pencil.

b) Using a pair of compasses, adjust it to make a length of 7 cm on a ruler.
c) Cut off 7 cm from the line you drew in (b) using arcs.

d) Label points K and L, 7 cm to make KL = 7 cm.

e) Use pair of compasses and construct 90° at K then at L.

f) Measure 5 cm using a pair of compasses from a ruler.

g) Place the compasses needle at K and draw the arc to make a length
of 5 cm. Label the point N.

h) Place the compasses with a length of 5 cm, at L and draw an arc to
make segment LM = 5cm.

i) Label the fully constructed rectangle correctly.

Help learners to do many exercises of constructing rectangle using a pair of compasses
and a ruler.

Move around observing to help those with challenges.

Let the fast learners now attempt the example in Learners Book.

Ensure that every construction is accurately done.

Help learners to present their work by posting their work on manila cards for display.
Then, assign them to work individually the application activity 12.8 in the Learner’s Book.

Mark their work and help them with corrections.
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Answers to the activity 12.8

Follow the given rules on activity 12.8

d) Answers to application activity 12.8

Check for proper interpretation of the instructions and accuracy.

12.4.9 Finding the centre angle of a regular polygon

a) Learning Objectives

- Explain how to find the Centre angle of a regular polygon.

- Determine Centre Angle of a Regular Polygon correctly.

- Appreciate the approach used in determining the Centre angle of a regular polygon.

b) Teaching and learning resources

Manila cards, scissors, markers, charts, compass, pencil and other facilitating resources.

~

c) Teaching and learning activities

- Help learners to revise the previous lesson.
- Help learners to form small groups.

- Help learners to discuss on the activity 12.9 in Leaner’s book and give them the suggested
instructional materials.

- Help them through the procedure and the time of presentation of their findings, then
harmonize their outcomes and come up with a general report.

- Help learners to discover that when diagonals of a regular polygon intersect, they form
equal angles at the centre. These angles are known as centre angles.

- Let learners observe that the number of centre angles is equal to the number of sides of a
polygon.
- Help learners to refer to the examples in the Learner’s Book.

Note to the teacher: Remember to make a correction in the student book.
on example 1: It is 360°+ 5 = 72° because it is a pentagon.
- Let learners draw a regular pentagon as formerly learnt in lesson 12.4
- They can use a protractor to find the the interior angles of 108° and use 180° - 108°= 72°.

Note:

A triangle will be formed.

It will have 2 base angles of 54° each.
Measure the angle formed at the centre.
Accurately measured, the angle at the

centre is 72°.

- In case all the interior angles are bisected, learners will observe that each
centre angle of a regular polygon is 72°.
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- Angles at a point add up to 360°.

- In oanother instance, it has been observed that the number of centre angles
is equal to the number of sides. So, by dividing the number of centre angles
into 360°, each centre angles will be obtained.

- Lead learners through the examples in the Learner’s Book.

- Learners observe that:

Cent le of | . Sum of center angles 360 790
entre angle of a regular pentagon= = =72°,
9 9 P g Number of center angles 5

Centre angle of regular octagon = %: 45"

- Help learners to discover that the value of a centre angle of a regular polygon is equal
to the value of its exterior angle.

- Let learners read repeatedly the Study tip. It helps them to internalize the concept.
- Then, assign them to work individually the application activity 12.9 in the Learner’s Book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and additional exercise.

Answer to the activity 12.9

On a square, there are 4 central angles with 90° while on a Hexagon, there are six central
angles with 60°. Angles are related to the number of sides, where central angles = 360°
divided by number of sides. Therefore, sum of central angles = 360°.

d) Answers to application activity 12.9
360°

Number of centre angle

Centre angle =

360° 360°
a. Centre angle = =120° d. Centre angle = 0 =36°
360° 0 360° o
b. Centre angle = =51 e. Centre angle = > =30
360° 0 360° o
c. Centre angle = 5 = 40 f. Centre angle = = 60

12.4.10 Constructing a regular pentagon and regular hexagon

a) Learning Objectives
- Explain how to construct a regular pentagon and regular hexagon
- Construct a regular pentagon and regular hexagon correctly

- Appreciate the approach used to construct a regular pentagon and regular hexagon
accurately.
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b) Teaching and learning resources
Manila cards, scissors, markers,charts , compass, pencil and other facilitating resources.

~

c) Teaching and learning activities

- Start the lesson with mental work about the properties of a regular pentagon and regular
hexagon.

- Make a small review on finding central angles of regular polygons.
- Form groups among learners and distribute instructional materials.
- Help learners to discuss on the activity 12.10 in the Learner’s Book.
- Lead learners though all the steps in the activity.

- Ensure learners use a sharpened pencil, ruler with straight edges, readable scales on the
protractor and a properly fixed pair of compasses.

- Move from one group to another supervising the activity.

- Incase learners have difficulty, demonstrate using the chalkboard instruments.
- Move back to groups to check on the progress.

- Help learners to present their findings and harmonize their answers

- Help learners to discover that the polygon formed is a regular pentagon and that it has 5
equal sides

- Collect the work, post it and display it in the Mathematics corner.

- Help learners to refer to the examples in the Learner’s Book.

- Let learners work individually and , demonstrate the skills they acquired in the activity.
- Move around monitoring every step.

- Ensure learners take time to carry out every step satisfactorily. Do not rush them.

- Let learners read the summary several times. This will help them to internalize the concept
and achieve the competences desired.

- Then, assign them to work individually the application activity 12.10 in the Learner’s Book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and additional exercise.

Answer to activity 12.10

Follow the instructions given to activity 12.10

Then a polygon has 5sides and it is called pentagon

d) Answers to application activity 12.10

Check for accurate measurement of the radius and central angles of 72° for regular
pentagons and 60° for regular hexagons. Check for equal arcs along the circle and
straight edges. Follow though.
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12.4.11 Constructing a regular heptagon and a regular octagon

a) Learning Objectives

Explain how to construct a regular heptagon and regular octagon.
Construct a regular heptagon and regular octagon.

Appreciate the approach used to construct a regular heptagon and a regular octagon
accurately.

b) Teaching and learning resources

Manila cards, scissors, markers, charts, compass, pencil and other facilitating resources.

c) Teaching and learning activities

~

Give mental work about the properties of a regular heptagon then after,
about the properties of a regular octagon.

Help learners to form small groups and give learners desirable learning materials
Help learners to discuss on the activity 12.11 in the Learner’s Book.
Ensure that learners use instruments in good working condition.

Learners have already been exposed to drawing heptagons and Octagons
using a protractor and ruler.

They have already learnt about finding the central angles of regular polygons.

It is upon this basis that learners build on to be able to construct regular
polygons using compasses and ruler.

Ask learners to draw sketches on sheets of paper you provided.

Guide them as you monitor their procedure. Advise accordingly.

Every step, write it on the chalkboard before they carry it out practically.
Follow every step as you monitor the learners.

Help learners to present their findings and harmonize their answers

Help learners to discover that:

A heptagon has 7 sides. It has 7 interior angles. Each interior angle of a heptagon
measures approximately 128°. An octagon has 8 sides. It has 8 interior angles. Each
interior angle of an octagon is 135°.

Now refer to the examples in the Learner’s Book.

Lead learners to study every step as you explain.

Ensure they work according to the instructions in the steps.
Check on their practical skills and guide where necessary.
Give as much practical work to learners for more practice.

Guide them whenever they get challenged. The extra work may be in form of revision
exercise, homework or assignment.

Then, assign them to work individually the application activity 12.11 in the Learner’s Book.

Mark their work and help them with corrections.
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Answer to the activity 12.11
Follow the instructions given to activity 12.11

Then a polygon has 8sides and it is called Octagon

d) Answers to application activity 12.11

Check for accurate measurement of the radius and central angles of 51° for regular
heptagon and 45° for regular octagon.
Check for equal arcs along the circle and straight edges. Follow though.

12.4.12 Constructing a regular nonagon and decagon

a) Learning Objectives
- Explain how to construct a regular nonagon and regular decagon
- Construct a regular nonagon and regular decagon

- Appreciate the approach used to construct a regular nonagon and a regular decagon
accurately

b) Teaching and learning resources

Manila cards, scissors, markers, charts, compass, pencil and other facilitating resources.
N

c) Teaching and learning activities

- Give mental work about the properties of a regular nonagon then after, about the properties
of a regular decagon.

- Help learners to form small groups. Ensure that your groups have girls and boys. They
should also be mixed with slow and fast learners.

- Let learners access the suggested instructional materials.

- Help learners to discuss on the activity 12.12 in the Learners Book.

- On sheets of paper, tell learners to draw sketches of a nonagon and decagon.
- Move around to check whether they have drawn the correct polygon.

- Follow every step they carry out as mentioned in the Learner’s Book.

- Help learners to present their findings and harmonize their answers.

- Help Learners to discover that: A nonagon has a central angle of 40°, regular or equal
sides which are eight. The interior angles of a regular nonagon measure 140° and those
of a regular decagon measure 144°.

- Now refer learners to the examples in the Learner’s Book.

- Let learners read the instructions.

- Ask them to interpret every step as they construct.

- Guide them through all the steps slowly, for the benefit of understanding the concept very well.

- Monitor every step to your satisfaction. Help learners with difficulties to achieve the
desired skills.
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- Let them attempt application activity 12.12.

- Guide them to construct correct polygons.

- Mark their work as you move from one group to another.
- Correct mistakes as you move.

- Give extra work to all learners for more practice.

Answer to the activity 12.12

Follow the rules used in activity 12.12 of learner’s book

d) Answers to application activity 12.12
Follow the steps used in examples of lesson 12.12 in learner’s book.

Check for accurate measurement of the radius and central angles of 40° for regular nonagon
and 36° for regular decagon. Check for equal arcs along the circle and straight edges.

12.4.13 Designing nets of cuboids, cubes and prisms
a) Learning Objectives

- Demonstrate how a 2D shape can be folded to make a cuboid, cube or prism and name the
2D shape used.

- Design nets to make cuboids, cubes and prisms.
- Appreciate the approaches to accurately designing a net and construct cuboid and prism.
b) Teaching and learning resources

Manila cards, scissors, markers, charts, pencil and other facilitating resources.

c) Teaching and learning activities

- Start by naming 3-dimensional objects.

- Help learners to identify faces, vertices and edges on 3D object.

- Ingroups let learners discuss and count the faces as required in the activity 12.13

- Help learners to do it personally, in pairs or in a group.

- Help learners to get an empty box of chalk and unfold it carefully.

- Help learners to display the flat shapes that were folded to form it.

- Help learners to draw the net of the flat shapes displayed.

- Let each group present its findings, then as a teacher harmonize, the findings of learners.

- Help learners to realize that: A prism is a 3-dimension objects and guide learners to sort
out prisms, pyramids, e.t.c.

- Help learners to discover general properties of prism: Opposite faces are equal; the faces
are joined together.

Mathematics | Primary 6 | Teacher's guide

249



- Help learners to realize that the name of the prism may depend on the opposite faces, e.g;

Triangular prism = opposite triangular faces (also called tetrahedron).
Square prism = opposite faces are square.

Rectangular prism = opposite faces are rectangles (also called cuboids).
Pentagonal prism = opposite faces are pentagons.

Hexagonal prism = opposite faces are hexagons, e.t.c.

- Guide them to cut open the objects/boxes that you requested them to bring or those you
provided to them.

- Once boxes or objects are cut open, remind them of the faces.

- Let them identify the opposite faces.

- Fold back and help them to name the different prisms formed.

- Provide the pre-drawn nets and ask learners to discuss what prisms they form.

- Help learners to drawn nets and ask learners in groups to cut them out.

- Let them fold cut-outs made and form prisms.

- Let them name the prisms formed.

- Help learners to discuss on the example in the Learner’s Book.

- Help learners to cut the objects to form faces, then use them to form nets for shapes.
- Encourage learners to collect as many 3-D items as they can for reference.

- Let the learners manipulate the material i.e; cutting out, folding, gluing, e.t.c.

- Then, assign them to work individually the application activity 12.13 in the Learner’s Book.

- Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and additional exercise.

Answer to the activity 12.13

Follow the rules used in activity 12.12 of learner’s book

d) Answers to application 12.13

Guide the learners to articulate the skill of accurate and precise drawing of faces
and nets. Follow though.
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12.5 Answers for the end unit Assessment questions

1. a) A square has 4 sides with equal lenght. It has 4 angles with 90 degrees.
b) A regular pentagon has 5 sides. Each interior angles is 108 degrees.

0
2. a) The centre angle of a regular nanogon is:%= 40°

b) Regular hexagon's side= 4cm. Its perimeter is P= 4 cm x 6= 24 cm.

3. a) The triangle and square are polygons.
b) Two real-life objects with a shape of prism:
Box for soap (rectangular prism)
Chocolate bar (triangular prism)
4. Check for accurate equal measurement of 5.5 cm along all the 3 sides. Each interior
angle has to be 60 degrees. Follow though the accurate drawing.
5. Check for accurate drawing of 5 equal sides of 4.5 cm.
Check for accurate drawing of 5 equal interior angles of 108 degrees each.
Follow up the accuracy in drawing a pentagon.

6. Check for accuracy in constructing sides and angles.

(a) | | (b)

8. a) Verify the hexagon ABCDEF drawn with side= 3.5 cm
b) Verify the octogon PQRSTUVW with side 2.8 cm.

9. Check answers for individual learners.
10.Check answers provided for subquestions (a) and (b)

11.a) When all sides are equal but angles are not equal, the polygon is not regular.

b) Yes, the net of a cube can be designed in 11 different ways.
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AREA BOUNDED BY A CIRCLE,
SURFACE AREA AND VOLUME OF
SOME SOLIDS

Key Unit Competence: Pupils will be able to calculate the area enclosed by a circle, the surface
area and volume of cylinder, cone, sphere, prism and pyramid.

13.1 Prerequisites

Pupils will easily learn this unit, if they have a good background on the circumference of a
circle and the volume of cuboid and cube in P5

13.2 Guidance on introductory activity

- Before you start the lesson, first use warm-ups or energizers in order to engage learners
into the lesson. Do not focus on this only, try to be creative.

- Invite pupils to read the introductory activity in the learner’s book and try to discuss answers
in their groups.

- Invite them to a whole class discussion and ask learners if they can easily find the area of
a gridded sheet of paper. Guide them to count the number of unit squares are on a gridded
sheet of paper.

- Basing on their answers, experience, prior knowledge and abilities, ask them to give the
meaning of area of a circular gridded sheet of paper.

- Open a discussion with probing questions to facilitate them to give their predictions and
ensure that you arouse their curiosity on what is going to be learnt in this unit.

Possible answers to introduction activity

Follow the given instructions in learner’s book and verify answers given by pupils.

13.3 Cross-cutting issues to be addressed
Gender balance: provide equal opportunity to boys and girls in the lesson
Inclusive education: promote education for all learners in the teaching and learning activities.

Environment and sustainability: This will be addressed when pupils will be maintaining
hygiene for their classroom and for materials they used.

Peace and values education: addressed when pupils are encouraged to work collaboratively
and peacefully in their group.

Financial education: provide an example on how volume or surface area can help to make
a budget after painting wall or covering boxes for gifts.
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13.4. List of lessons/subheadings

UNIT 13: Area bounded by a circle, surface area and volume of some solids (16 periods)

# |Lesson Objectives of lesson Number of
periods: 16
0 |Introductory activity To introduce the content of 1
this unit.
1 |Estimating the area bounded by a To estimate the area 1
circle using a squared paper bounded by a circle using a

squared paper

2 | Exploring the area bounded by a circle |To explore the area bounded 1
using the concept of circumference by a circle using the concept
and radius of circumference and radius
3 |Surface area of a cylinder (use of net | To find surface area of a 1
and formula) cylinder by using net and
formula
4 |Surface area of a prism (use of net - To find surface area of a 1
and formula) prism by using net and
formula.

- Identify a prism , describe
the shape of the faces that
make up the prism and
identify true shape of faces

5 |Surface area of a pyramid (use of net |To find surface area of a 1
and formula) pyramid by using net and
formula
6 |Surface area of a cone (use of net and | To find surface area of 1
formula) a cone by using net and
formula
7 | Surface area of a sphere To find surface area of a 2
sphere
8 |Finding volume of a prism To calculate volume of a 2
prism
9 | Volume of a cylinder To calculate volume of a 1
cylinder
10 |Finding volume of a cone To calculate volume of a cone | 1
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11 |Find volume of a pyramid To calculate volume of a 1
pyramid

12 |Finding volume of a sphere To calculate volume of a 1
sphere

15 | End unit assessment 1

13.4.1. Estimating the area bounded by a circle using a squared paper
a) Learning objectives

- Explain the estimation of the area bounded by a circle using a squared paper.

- Estimate the area bounded by a circle using a squared paper

- Appreciate the difference between area and surface area and importance of using surface
area units correctly

b) Teaching and learning resources

Gridded sheets of paper, pair of compasses, ruler, pencils, markers, Geoboard.

- Textbooks, calculators, etc.

N
c) Teaching and learning activities

Note: For more details on this lesson, see the practical activity 13.1 in the book for

practical activities and experiments.
- Guide learners to review how to find the area of a rectangle and square using a geoboard.

- Form groups of learners, give them instructional materials and assign them to do the
activity13.1 from the Learner’s Book.

- Invite groups to present their findings to the whole class, and then harmonize answers:
Learners should discover that the number of square within the circle is its area.

- Let learners refer to the examples from the Learner’s Book.
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49 |10[11[12]13]14[15[16 [}
18[17]18] 19| 20| 21|22 23|24|7
25|26 27| 28| 29/ 30| 31| 32| 33|34
35|36 37| 38| 3040 | 41| 42| 43|44
17| 45|46 | 47| 48| 49|50 51|52[8
53|54 55| 56| 57|58 59|60/
5{ 61/62| 63| 64| 65 66]'

- Explain that; just like finding of area of a rectangle and square experienced in P.4, the area
of a circle can be found by counting the number of squares enclosed in it.

Learners derived pi (1) in P.5 so, when the area of a circle is divided by the square of
radius, this is an estimation of pi ().

In the example, learner should observe that there are 78 squares in the circle, hence the

area is 78 squares or 78 square units.

The radius is 5 squares. So, when 5 is squared, 25 is got. So, Arzea =

r

When 28 is divided by 9, an estimate of 3.14 is realized, which is the value of pi ().

- Ask learners to draw more circles of radii, 4cm, 3 cm and 6 cm.

- Let them find the respective area of each circle by counting squares. Then divide the area
by the square of radius.

- Let the individual group make a class presentation after tabulating the results.

Number rxr=The Total 3.14x(rxr)
of unit square of the number of
squares on | number of unit | all squares
radius squares on
radius

Square 1

(r=3)

Square 2

(r=4)

Square 3

(r=6)

- Assist where they find challenges.
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- Guide learners though the examples of the learner’s book. Explain the procedure to the
satisfaction of learners.

- Guide learners through the summary and use it to emphasize what you have just taught.
- Then, assign them to work individually the application activity 13.1 in the Learner’s Book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

Answers to the activity 13.1

Follow the given rules in learner’s book activity 13.1
Check well to draw a circle
We can observe that as the radius increases, the value of r2 and 3.14 x r? increases

Therelationshipinthe tabulated values shows that the area of the circle is proportional
to the square of radius

d) Answers to application activity 13.1
The following answers are approximate figures. Consider answers nearer to:

1) (a) 3 unit squares= 18 squares  (b) 4 unit squares =50 squares (c) 6unit squares =
113 squares  (d) 7unit squares =154 squares

(e) 8unit squares = 200 squares (f) 10 unit squares =314 squares

2)

Radius (r) r? Area (A)
(a) | 3 9 28.26
(b) | 4 16 | 50.24
) | 6 36 | 113.04
(d) |7 49 153.86
e) | 8 64 | 200.96
f) | 10 100 | 314
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13.4.2 Exploring the area bounded by a circle using the concept of circumference
and radius

a) Learning objectives

- Explain the estimation of the area bounded by a circle using the concept of circumference
and radius.

- Explore the area bounded by a circle using the concept of circumference and radius.

- Appreciate the importance of using surface area units correctly.

b) Teaching and learning resources

- Circular sheets divided into 4, 6, 8, 12 and 16 equal parts sectors or find the real material
in the Mathematics kit.

- Textbooks, calculators, etc.

c) Teaching and learning activities w

- Brainstorm the learners to give the meaning of area.

- Let them give examples of units of area.

- Remind them that area is the space enclosed by a boundary.

- Guide learners review finding the area of a rectangle and a square by counting squares.
- Form groups of learners and distribute learning materials.

Consider and arrange 16 sectors of a circular sheet half of them labeled D to form a
circle. Rearrange these sectors to form a shape as shown below:

2nr

2+ Ll

W

How is the obtained figure? Does it make sense of a good rectangle? What is the length
and width?

How does the figure become as the number of equal sectors of the circle is increasing?
How can you find the area of the obtained figure?
Remember that area of rectangle = Length x width

We see that as the number of equal sectors of the circle is increasing the figure becomes
a good rectangle with Length = the half of the circumference of the circle, and Width =

radius.

- Guide learners to conclude that as the area of rectangle = Length x width, and

Area of circle = (the half of the circumference of the circle) xr =%x 2ar * =T
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- Ask pupils to work out the following activities for assessment:
a) Let learners explore the activity using 32 sectors from a circular sheet.

b) Calculate the area of a circle whose radius 7cm and m = 3.14

> c A
- Finally let learners discover that: Area bounded by a circle =7r"; D=—; r=,/—

b

- Guide the learners though the steps, elaborating every step. }

- Repeat the procedure whenever the learners get challenges.

- Guide learners through the summary and use it to emphasize what you have just taught.

- Then, assign them to work individually the application activity 13.2 in the Learner’s book.
Mark their work and help them with corrections.

- Depending on the results, assign them the remedial and extended activities.

Answer to the activity 13.2
Follow all rules in learner’s book, then 4 = Lx H = (zxr)xr = zxr?
d) Answers to application activity 13.2
1) Use A=rxr’
22 , 22 ,
a. 28cm><280m><7=2,464cm b. l4cmx14cmx7=616cm
c. 7Temx 7cm><2—72:154cm2 d. 35cm><350m><%:3,850cm2
22 ,
2) A=4.50mx4.50mx7= 63.64cm”
22 ,
3) A=10cmx lOcmXT =314.28cm
22

4) A=20m x 20mx7 =1,257.14m"

5) ng = 88cmxl =308cm’ A=14cm><14crn><2 =616cm’
s 22 7

6 and 7 are done like 5

2
8) = |2 = I‘ZJ% =+/25¢cm? =5c¢m
T .

9 and 10 are done in the same way as 8
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13.4. 3 Surface area of cylinder

a) Learning objectives
- Explain what is a surface area of a cylinder
- Find surface area of a cylinder by using net and formula

- Appreciate the importance of finding the surface area of cylindrical shapes objects

b) Teaching and learning resources

- Solid form and nets of cylinder.

- Manila paper cut into two circular shapes and a rectangle as the nets of a cylinder
- Cylindrical plastic bottle, wooden cylinder/ cylindrical tin or sugar cane and scissor
- Problems on the determination of the surface area of a cylinder.

- Textbooks, calculators, etc.

-t O

S @

c) Teaching and learning activities w

- Brainstorm the learners to give the meaning of Surface area.

- Let them give examples of units of area.

- Remind them that area is the space enclosed by a boundary.

- Guide learners review finding the area of a circle and its circumference

- Form groups of learners and distribute learning materials.

- Ask pupils to do the activity 13.3

- Read the rules of activity 13.3 for learners.

- Let learners do activity.

- Move in groups for guiding them,

- Help learners through the steps below;

Step 1: Take the rectangular shape and circular shape, then show learners the nets of
a cylinder

Step 2: Explain that the cylinder has two circular faces (top and bottom) and one curved

surface
Step 3: Show how the net of a cylinder is made up of one rectangle
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Ask pupils to work out the following activities for assessment:

a) Let learners explore the activity using 32 sectors from a circular sheet.

b) Calculate the area of a circle whose radius 7cm and m = 3.14

Finally let learners discover that: Area bounded by a circle =z2; p=C; F\/E

Guide the learners though the steps, elaborating every step. ) }

Repeat the procedure whenever the learners get challenges.

Then, assign them to work individually the application activity 13.2 in the Learner’s book.

Mark their work and help them with corrections.

Depending on the results, assign them the remedial and extended activities.

Step 4: Help learners to discover that the length of a rectangle show in step 3 is equal to

the height of the cylinder

Step 5: Measure the length of a rectangle made from a net of cylinder using a ruler
Step 6: Measure the radius or diameter of one base using a ruler

Step 7: Calculate the width of a rectangle . Width is equal to the circumference of its

circular cross-section, and the two ends of a closed cylinder faces which are circles.
What is the formula for the surface area of area of one circular base?
What is the formula for the surface area of area of two circular bases?
Help learners to interpretation their findings:

The surface area of a closed cylinder is composed of the sum of the curved surface and the
two end faces.

Surface area of Open cylinder equals the surface area of one circular base plus surface
area of 1 rectangular face =z xr* +(2zxr)xh

Area of a closed cylinder equals the surface area of two circular base plus surface area of
one rectangular face =2(7r><r2)+(27r><r)xh

Assist where they find challenges.

Guide learners though the examples of the learner’s book. Explain the procedure to the
satisfaction of learners.

Guide learners through the summary and use it to emphasize what you have just taught.
Then, assign them to work individually the application activity 13.3 in the Learner’s Book.
Mark their work and help them with corrections.

Depending on the results, assign them the remedial and extended activities.

Answers to the activity 13.3

Follow the given rules in learner’s book activity 13.3
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d) Answers to the application activity 13.3

Oy

l.a

12cm

O

b. Total surface area =2 x zr> + (2zr)xh

Rectangle length = Circumference = 2mr = 25.12 cm.

Rectangle area = length x height = 25.12 cm x 12 cm = 301.44 cm?.
2. a) Area of 2 circles=2 xir2 =2 x (22/7 x 7 x 7) = 308 cm?.

b) Curved surface area = 2nir x h = 440 cm?.
c) Total surface area = 308 cm? + 440 cm? = 748 cm?.

3. a) Closed drum:
2 circular faces = (2 x 3.14 x 5 x 5) cm?= 157 cm?.

« Curved surface = (2 x 3.14 x 5 x 20) cm? = 628 cm?2.
* Total =( 157 + 628) cm2. = 785 cm?2.

b) Open-top holder:
« 1circular base =3.14 x5 x 5 =78.5 cm?.
« Curved surface = 628 cm? (same as above).
« Total = (78.5 + 628) cm? = 706.5 cm?

13.4.4 Surface area of prism
a) Learning objectives
- Describe the shape of the faces that make up the prism and identify true shape of faces

- Find surface area of a prism by using net and formula.

- Appreciate the importance of finding surface area of prismatic objects

b) Teaching and learning resources

- Problems on the determination of the surface area of a prism.

- Manila sheets, Colored pencils, Glue or adhesive tape and pair of scissors.
- Solid form and nets of prism.

- Textbooks, calculators, etc.
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~
c) Teaching and learning activities

- Find a number of boxes in assorted types of prism for identification and demonstration
before the class starts on the activities.

- Organize the class into groups of two to do activity 13.4 in the learner’s book
- Ask groups to do activities 13.4

(i) Describe the prism including shapes and sizes of face.

(ii) Construct nets of the prism.

(iii) Calculate total surface area.

- When done, let learners present their findings in a class discussion verify their findings and
conclusions emphasize the key points by making them answer and discuss the questions
just before Example in the learner’s book.

- Take the learners though example
- Guide learners to study the examples in the Learner’s Book.

- Guide learners though the summary use it to emphasize what you have just taught

- By using manila paper, make nets of a prism and form a shape using glue show learners
the steps

- Then, assign them to work individually the application activity 13.4 in the Learner’s Book.

Mark their work and help them with corrections.

Answers to the activity 13.4

The area of this prism is made up of 3 rectangles and 2 triangles.
Area of rectangle R1 =7 cm x 4 cm = 28 cm?
Area of rectangle R2=7 cm x 3cm =21 cm?

Area of rectangle R3=7 cm x 5 cm = 35 cm?
Area of triangle T1 =% x3cmx4cm=6cm?

Area of triangle T2 =% x3cmx4cm=6cm?
Total surface area of the prism = 96 cm?

d) Answers to the application activity 13.4

1. Total surface area=2(area of one base) + area of n lateral surface
+ Area of rectangle R1 = 14 mm x 13 mm = 182 mm?
« Area of rectangle R2 =14 mm x 13 mm = 182 mm?

+ Area of rectangle R3 =14 mm x 10 mm = 140 mm?

+ Area of triangle T1= % x 10mm x 12mm = 60mm?
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1
+ Area of triangle T2 = 2 X 10mm x 12mm = 60mm?

+ Total surface area of the prism = 624 mm?

2. Total surface area=2(area of one base) + area of n lateral surface
Area of rectangles= 8cm x 5cm = 40cm? x 4 = 160cm?
+ Area of squares =5cm x 5cm = 25cm? x 2= 50cm?

+ Total surface area of the prism = 210m?

13.4.5 Surface area of pyramid

a) Learning objectives
- Identify a prism, describe the shape of the faces that make up the prism.
- Find surface area of a pyramid by using net and formula.

- Appreciate the importance of finding surface area of objects with pyramid shape

b) Teaching and learning resources

- Problems on the determination of the surface area of a pyramid.

- Manila sheets, Colored pencils, Glue or adhesive tape and pair of scissors.
- Solid form and nets of pyramid

- Textbooks, calculators, etc.

N
c) Teaching and learning activities

- Construct models of a tetrahedron from different nets for demonstration before the class
construct their own. If you are able to obtain tetra packs or ask the learners to look for
some the day before the lesson.

- Organize the class into groups to do activity 13.5 in the learner’s book i.e. to design a
wrapper in the shape of a tetrahedron.

- Summarize by using manila paper, make nets of a pyramid and form a shape using glue
show learners the steps

- As you summarize the findings of activity 13.5, remind the learners that the base of a
pyramid can be any polygonal shape. However, the method of finding surface area remains
the same.

- At the end of the activity, let the groups present their findings and conclusions in a class
discussion.

- Allow other groups to comment on the presentation. Comment on their presentations, a
point at a time, verifying the quality of their work.

- Summarize their presentation demonstration on the board for all to see and compare with
their own work.

- As you summarize, help the learners to identify the link of this activity to other subject
areas i.e. art and design, advertisement and marketing etc

(i) Describe the pyramid including shapes and sizes of face.
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(ii) Construct nets of the pyramid.

(iii) Calculate total surface area.

- When done, let learners present their findings in a class discussion verify their findings and
conclusions emphasize the key points by making them answer and discuss the questions
just before Example in the learner’s book.

- Appreciate the fact that this activity helps promote.
- Distinguish between stand height and height of a pyramid.

- Take your class through example in learner’s book. Ask the class to do application activity
13.5 in the Learner’s Book.

Mark their work and help them with corrections.

Answers to the activity 13.5

Faces of a pyramid refer to the polygonal sides that form its shape.
Area of triangle = %x bxh

Surface area of a pyramid = total area of the slant faces + the area of base

d) Answers to the application activity 13.5
1. Q)

c) Total surface area of the pyramid = (% x4x57)x4)+(4x4)=456+16=61.6 cm?
2.Area of the base =5 cm x 5 cm = 25 cm?

Each slanting face is an isosceles triangle h = 6.5 cm.

Area of each slanting face = (% x5 x6.5)cm =16.25 cm?

Total area of the slanting faces = (4 x 16.25) cm? = 65 cm?

Total surface area of the pyramid = (25 + 65) cm2 = 90 cm?

13.4.6 Surface area of cone

a) Learning objectives
- Identify a cone, describe the shape of the faces that make up the cone.
- Find surface area of a cone by using net and formula.

- Appreciate the importance of finding surface area of the objects in cone shape.
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b) Teaching and learning resources

- Problems on the determination of the surface area of a cone.

- Manila sheets, Colored pencils, Glue or adhesive tape and pair of scissors.
- Solid form and nets of cone

- Textbooks, calculators, etc.

c) Teaching and learning activities \)

- Prepare a model of a cone before this lesson. To make this model, we use the same approach
as the activity in their book. Do the activity in advance so that you can help your learners.

- Organize the class into groups to do activity 13.6 in the learners’ book.

- Ask the groups to work on the activity and supervise as they work, helping those who may
have challenges.

- When the activity is over, give the groups an opportunity to present their findings as you
listen and verify them. Move round to check that they are doing the right thing.

- Summarize their presentations ensuring that they have arrived at the formula for
calculating the surface area of a cone.

- Now, guide the class though the argument and discussion underthe subheading observations
and conclusions. Help them by using manila paper, make nets of a cone and form a shape
using glue show learners the steps

- Now, take the class though examples in order to consolidate the findings and conclusions
achieved.

- Use part of a circle to form the curved surface of a cone.

- Relate the circumference of the base of a cone to the circumference of the circle from
which it was formed.

- Calculate the length of the arc.

- Derive formula for the surface area of a cone.

- Use formula to find surface area of a cone.

- Find the radius of the base of a cone.

- Calculate the total surface area of a cone.

- When satisfied with their work, let them do application activity 13.6.

Mark their work and help them with corrections.

Answers to the activity 13.6

Follow the activity 13.6

d) Answers to the application activity 13.6

1) Area of curved surface = irl = 3.14 x 8x 17 cm® = 427.04cm’
Area of circular base = 77° = 3.14 x 82cm’ = 200.96 cm’

Hence, total surface area= 77>+ mrl = 200.96 + 427.04 = 627.96 cm’
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2) Workout for Area of curved surface = mrrl

3) SA= Base area + lateral area =

_ curved surface area = 32.64cm’

/ . 1= =280.94cm
T 3.14x3.7cm
p 12cm
Workout for p=2rz then r= 7 2x3.14

Area of curved surface = Trrl = 3.14 x 1.91x 9¢cm® = 53.97 cm?
Area of circular base = 7z7* =3.14x1.91°cm?* =11.45¢cm?

Hence, total surface area= 7rt + vl =11.45.+ 53.97= 65.42 cm*

36
™

+54 cm2= (11.459 + 54) cm2= 65.459 cm?.

13.4.7 Surface area of Sphere

a) Learning objectives

Identify a sphere and describe the shape of the face that makes up the sphere
Derive the formula of the surface area of a sphere.
Appreciate the importance of finding surface area of spherical objects.

b) Teaching and learning resources

Problems on the determination of the surface area of a sphere.
Plain paper, Mathematical instruments, Scissors, Sharp cutting blades i.e. razor blade or knife.
Small ball like ping pong ball, fruits...

Textbooks, calculators, etc.

~

c) Teaching and learning activities

The day before this lesson, ask the students to bring a suitable fruit as described in the
activity 13.7 in the learner’s book.. Provide the cutting blades and anything else that the
learners cannot find.

Organize the class into groups to do activity 13.7 in the learner’s book. Ensure that every
group has the required material for the activity.

Ask the groups to do the activity and go round ensuring cutting is done correctly.

Remind the class that to achieve the desired result, every step of the activity must be done
correctly.

When the activity is over, let the groups present their findings in a class discussion,
allowing all members to participate actively.

Summarize their findings using these steps below:
+ Obtain a well-rounded orange or any other fruit whose shape resembles that of a ball.
«  Carefully, cut it into halves.

« Using a string or a ruler, measure the diameters of each of the two halves, ensure
that they are identical.
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- Help them to discover that Area of one circle = 77> (r being the radius of the sphere).
+  Cover the orange with papers of the same radius. How many sheets of paper do you use?

- Ensure that the desired result has been achieved as shown in learner’s book: 4 sheets of
paper and then, A =4z

- Let the class use the derived formulae to do application activity 13.7 in learner’s book.

Mark their work and help them with corrections.

Answers to the activity 13.7
Follow the activity 13.7 in learner’s book

d) Answers to the application activity 13.7

1. a. Surface area of sphere=47r" = (4 x 3.14 x 3.2x 3.2) cm’ = 128.61cm’
b. Surface area of sphere= 47r° = (4% 3.14 x 1.2x 1.2) cm® = 18.08cm’

5 2
=3A a. F\/m “25em b= B 5 590
2. e 4x3.14 4x3.14

3. Surface area of hemisphere=37r" = (3 x 3.14 x 5cm x 5cm) = 235.5 cm’

13.4.8 Finding volume of a prism

a) Learning objectives

- State the formula of the volume of prism and explain the meaning of each letter.
- Calculate the volume of a prism.

- Appreciate the importance of evaluating the volume of objects in prism shape.

b) Teaching and learning resources

- Problems on the determination of the volume of a prism.

- A cutting blade, Mathematical instruments, Thick foam , a block of soft wood.
- Textbooks, calculators, etc.

c) Teaching and learning activities w

- In the beginning of this lesson, make review about volume of cube and cuboid

- Ensure that the required materials are available and the learners have access.

- Organize the learners to work in pairs to do activity 13.8 in the learner’s book.

- Derive a formula for calculating the volume of a prism.

- Guide them on how to cut out the design shown in the learner’s book, under the activity 13.8.

- Arrange them in the pattern shown in activity 13.8 and proceed with the activity.
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- When the activity is over, let the groups present their findings and draw their conclusions
as you are listening and verify them.

Guide them to calculate volumes of prisms or any other solids.
- We use the formulas derived from these activities.
V =B x H where V is the volume, B base area, and H height of the prism.
Volume of a prism = Area of uniform cross-section x length (or height) of the prism.

- Now take them through examples from learner’s book and move around to address their
challenges.

- Now take the learners though application activity 13.8 in learner’s book.
Mark them and correct the application activity.

Answers to the activity 13.8

Follow the activity 13.8
Volume of a prism = Area of uniform cross-section x length (or height) of the prism.

d) Answers to the application activity 13.8
1. The volume of beam = Base area x length = 336 cm’ x 400 cm = 134,400 cm’

2. The volume of beam = Base area x length = 31400 cm® x 20 cm = 628000 cm’ =628litres

volume

2
> Length:m’ then base areazlw =32.5cm”
1,170cm’
Length—217%™" _ 366 3¢m
32.2cm

13.4.9 Volume of a cylinder

a) Learning objectives

- State the formula of the volume of a cylinder and explain the meaning of each letter involved
in formula

- Calculate the volume of a cylinder
- Appreciate the importance of evaluating the volume of cylindrical objects.

b) Teaching and learning resources
- Solid form and nets of cylinder.
- Problems on the determination of the volume of a cylinder.

- Textbooks, calculators, etc.

-—=—" O
— O
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c) Teaching and learning activities

- Ask the learners to recognize the area covered by the base of a cuboid and a cube.

- Let them give their views about the result of when the base area (area of one face) is
multiplied by the height.

- Guide learners to form groups and then, give them the learning materials: Hand out sheets
of paper and shapes of boxes and cylinders.

- Ask them to work out the activity from the learner’s book.

- Invite them to present findings to the whole class; guide learners to harmonize answers
and simplified steps.

- From the activity, the base of a box (cuboid is a rectangle and the base of a cylinder is a
circle).

To find the volume of a box (cuboid) the area of the base or area of one face is multiplied
by the height, i.e Volume = (/ x w) x h. Likewise, to find the volume of a cylinder, the area
of the base or circular face is multiplied by the height.

Learners should recall that the area of a circle or circular face is found by: A =r x r x pi.
It is this area that is multiplied by the height (h) to get the volume hence;

Volume of a cylinder = area of the circular face x height.

Ask learners to state the formula;
© Volume of a cylinder = pr? x h.
Let them mention the dimensions;

10em | Radiusis 7 cm, height is 10 cm.

The suitable p = % because 7 cm is a multiple of 7.

So volume = (p x r x r) x h (substitute)

Volume = ( %X 7 Xj) x 10 cm
Volume=(22x1cmx7cm)x 10cm = 1,540 cm®

- Guide learners to go through examples in the Learner’s Book and ask them to read and
follow though.

- Explain the procedure articulately so that learners understand the concept thoroughly.
- Draw illustrations of cylinders with labeled radii and heights on the chalkboard.

- Ask the learners to copy them in their notebooks and calculate their volume.

- Move round supervising the exercise.

- Be more explicit when explaining how the volume of a cylinder might be found linking it to
a cuboid, area of the base or one face multiplied by height.

- Ensure the formula of finding the volume of a cylinder is established but not simply stated.

- Ask them to cut the shapes and using glue, fix them onto manila cards with the working
alongside the cut-outs. Hang them in the Mathematics corner.

- Then, assign them to work individually the application activity 13.9 in the Learner’s Book.
Mark their work and help them with corrections.
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Answer to the activity 13.9

Shape makes a base of cuboid is rectangular shape, its area is length x width
Shape makes a base of cylinder is called circular shape, its area is r x r x pi

Thus, Volume of a cylinder = Area of the circular face x height = (ﬂXVz)Xh
d) Answers to the application activity 13.9

Volume = Base area x height = (7T><7’2)><h

1.a.V=2.1cm x 2.1cm x 3.14 x 0.3cm=4.15cm?3
b.V=0.7cm x 0.7cm x 3.14 x 4.5cm=6.92 cm?

2. volume of water in the container =7.5 x 7.5 x 20 cm = 3,532.5 cm?
Depth of water in the jar, radius = 5cm

3,532.5cm’
Scemx5cmx3.14

Depth of water in the jar (h) = =45cm

110,000,000cm

= =140.12cm
500cmx500cmx3.14

13.4. 10 Finding volume of a cone

a) Learning objectives

- State the formula of the volume of a cone and explain the meaning of each letter involved
in the formula

- Calculate the volume of a cone
- Appreciate the importance of evaluating the volume of objects in cone shape

b) Teaching and learning resources

- The cones and cylinders save earlier,

- Manila sheets, scissors or adhesive tape, mathematical instruments, dry stuff as suggested
in the activity.

- Problems on the determination of the volume of a cones.

- Textbooks, calculators, etc.

270 Mathematics | Primary 6 | Teacher's guide



N
c) Teaching and learning activities

- The models of cylinder and cone from earlier activities are going to be in use in this activity
with slight adjustments to make both radii and heights equal.

- Relate volume of a cone to that of a cylinder

- Ask the learners to make the suggested cone and cylinder suggested in activity 13.10 in
the learner’s book. If they saved the earlier cones and cylinders, then may adjust them
accordingly. Ensure that you provide all the required materials.

- Organize the learners into groups to do activity 13.10 in the learner’s book. To release the
volume of a cone to that of a cylinder.

- Ask the groups to do activity 13.10
- Ensuring that every group is doing the right thing and that they have the required materials.

- When the activity is over, let the groups present their findings in a class discussion though
their group secretaries or any other member and allow other members of the class to give
their comments.

- Ask the learners to recognize the volume of a cylinder and that of cone.

- Let them give their views about the result of when the volume of cylinder is multiplied a third.

Learners should recall that the volume of a cone is found by: V = %I‘zﬂ'h

- Listen to their presentations and verify their conclusions.

- Summarize their presentations by helping the learners to relate the volume of the cone to
that of the cylinder as explained in the learner’s book.

- It would be fruitful and interesting to display activity 13.10 on the class notice board, with
comments such as display would give confidence to the learner and motivate them to try
new challenges.

- Take the class though examples.

- Go round the class as they work verifying that they understand what they are doing.

- Then, assign them to work individually the application activity 13.10 in the Learner’s Book.
Mark their work and help them with corrections.

Answer to the activity 13.10

The structure of a cone and cylinder is in the learner’s book activity 13.10

2
Base area of cone =171

V= lr27zh
3
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d) Answers to the application activity 13.10

1) Use this formula: V = %I‘zﬂ'h OR V= %base areaxh
a. V= %><150m2><4cm=200m3

b.V= %><12cm><12cm><5cm=2400m3

Do ¢, d and e in the same way

3
2) h=—s 143cm =3.29cm

27 3.72x3.72x3.14

13.4.11 Volume of a pyramid
a) Learning objectives
- State the volume of a pyramid and explain the meaning of each letter involved in formula

- Calculate the volume of a pyramid

- Appreciate the importance of evaluating the volume of objects in pyramid shape

b) Teaching and learning resources
- Problems on the determination of the volume of a pyramid.
- Manila papers, scissors, glue or adhesive tape, Mathematical instruments or kit.

- Textbooks, calculators, etc.

85 6

8.5 B ©
[T

g
o
(9]

c) Teaching and learning activities w

- If possible, ask the learners to make a sketch of the net given in activity 13.11 and draw
the accurate net as homework

- the day before this lesson. Insist every learner makes one net.

- Organize the learners into groups of thee to do activity 13.11 of in the learner’s book.

- Ensure that every learner has an accurate net, ready to cut it out to model the pyramid.
- Ask the groups to do the activity according to the instructions.

- When the activity is over, let the groups present their findings and conclusions in a class
discussion.
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Allow them to participate constructively.

Summarize their presentations as you verify their findings i.e.
Volume of the cube =6 x 6 x 6 =216 cm®

Volume of 1 pyramid = 216 (since there are 3 identical pyramids)
Note: The height of each pyramid is at one vertex of the pyramid.
When the activity is over, allow the groups to present their findings.

Listen keenly as groups do their presentations so that you can verify the findings and
summaries them.

Discuss the observations in the learner’s book just after activity
We use the formulas derived from these activities.

Volume of a cube = base area x height

1
Volume of a pyramid =3 volume of cube.

. 1
Volume of a pyramid ZEAX}’ where A is the area of its base and h its height.

Now take them though Examples of learner’s book
Ask the learners to do application activity 13.11 as you move round checking their work.

When you are satisfied with their work, let them the faster learners more go on to many
questions. You can give the remaining questions as home work for all.

Now take the learners though application activity 13.11 in learner’s book.

Mark them and correct the application activity.

Answers to the activity 13.11

Follow the activity 13.11 in learner’s book

Volume of a pyramid ZéAxh where A is the area of its base and h its height.

d) Answers to the application activity 13.11

1) a. Use this formula: Volume of a pyramid =§Axh
Volume of a pyramid = % x 6cm x 4cm x Scm=40cm”

b. Volume of a pyramid =%x%x 6cm x 8cm x 16cm=128cm’

3
A:3_V:48CHI x3 —18em>

h 8cm

3
h:3_V:1000m ><23:12CIn

A 5x5cm
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13.4.12 Finding volume of a sphere

a) Learning objectives

- State the formula of the volume of a sphere and explain the meaning of each letter
involved in formula

- Calculate the volume of a sphere

- Appreciate the importance of evaluating the volume of spherical objects

b) Teaching and learning resources

- Problems on the determination of the volume of a sphere.
- A classroom globe, a ball spherical balloons etc.

- Orange, knife

- A more model globe for demonstration

- Textbooks, calculators, etc.

N
c) Teaching and learning activities

- A day before this lesson, you may ask the learners to bring items: orange, ball, or balloon
if possible.

- Organize the learners into groups of thee to do activity 13.12 of in the learner’s book.

- Ensure that every group has an orange and knife, ready to cut out a very small squared
area from the surface to the centre of the orange as shown below

- Ask the groups to do the activity according to the instructions.
- Move round checking their work, guide them where it is possible

- When the activity is over, let the groups present their findings and conclusions in a class
discussion.

- Summarize their presentations as you verify their findings

- Consider that the sum of areas for all squares taken on the sphere is the total surface
area of the sphere, how can you find the Volume of the sphere? Use the total volume of the
pyramids found in (a).

- If the activity is not helpful, use the following way:

- Try to get one ball or balloon among thee learners.
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- On your demonstration on sphere, mark a small square as the base of a pyramid whose
vertex is at the centre of the sphere as shown in Figure below.

-II|I III
\ |

L cahf
\‘“-___ B /

- Ensure that the learners can visualize of the pyramid.
- Ask the learners to mark the base of pyramids on their “spheres” and imagine their pyramids.

- Guide the learners though the discussion given in their book, up to the point where volume
of a sphere.

The volume of the sphere can be approximated using the volume of small pyramids with
height h equal to the radius r of the sphere and base taken from the surface of the sphere

The volume of each pyramid is éAxh =%A><r where A is the area of the small surface

taken on the sphere.

When we consider the entire sphere, the total area is 477 .

Therefore, The volume of the sphere %x4ﬂ'r2 xr = %x4ﬂ'xr3

- Give the learners an opportunity to repeat the procedure on their own, just to verify that
they have understood the concept and the procedure.

- Now, take your class though the examples
- Ask the learners to be careful about correcting examples.

- When you are satisfied with the work of the learners, ask them to do application activity
13.12 located in learner’s book.

- Ensure that all are working and doing the correct thing.

- Those who finish early may continue to work on more questions of the same Exercise.
- Mark them and correct the application activity.

- Let them write notes and give them homework.

d) Answers to the activity 13.12
Follow the activity 13.12

The volume of the sphere §x47rr2 X7 = §x47zx P
Answers to the application activity 13.12
1. Use V=%><47rr2 X7 :§x47zxr3

a. V= §><4><3.14><(12cm)3 =7,234.56cm’

b. v = §><4><3.14>< (4cm)’ =267.94cm’
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2
2. 5 a=47r2 then r2= sa thus = 21.2cm = +1.68=1.29cm
47 4x3.14

V= %x4x3.14x(l.29cm)3 —~8.98cm”

13.5 Answers for questions of the end of unit assessment questions
1. a) 44 cm? b) 154 cm?2V c)308cm?2  d) 616 cm?
2. a) V=ixrxhV b)V=1/3nRh c) V=4m.r.r.r d) V= Ixwxh
3.a.T.S.A=2.rr +2.1irh

TS.A=2X3.14x3cm x 3cm + 2 x 3.14 x 3cm x 10 cm = 244.92cm?

b. s.a=%4><b><h+ a of a square ; s.a=(%x4x 6¢cm x Sem)+H(6em x 6¢cm)=96¢cm
c. i
T.S.A =2mrr +21rh
TS.A=2X3.14x4.8mx4.8m+2x3.14 x 4.8m x 6.9m = 352.7cm?
V=rxrxmxh
V=48mx4.8mx3.14 x 6.9m = 499.18m?
ii. T.S.A=2(LW +LH + WH)
T.S.A=2(4.3cmx6.8cm + 6.8cm x 12.8cm + 4.3cm x12.8cm) = 342.32 cm?
V=LXWXH;V=4.3cmx6.8cm x 12.8cm = 374.28cm?

iii. Surface area of sphere= 4rr? = (4x3.14%x4.12x4.12) = 213.19cm’

=§x 4rxr’ :%><4><3.14><4.12><4.12><4.12=292.37cm3

iv. Total surface area= nr’ +mrl =(3.14 x 6.4 cmx 6.4cm) + (3.14 +x6.4cm x16.5cm)=
460.19 cm®

d. T.S.A=2(LW + LH + WH)
T.5.A=2(130cm x 62cm + 130cm x 40cm +62cm x 40cm) = 31,480 cm?
4. a. V=8cmx 5cm x 6cm =240cm?
b. V:%x472'><r3 :%x4x3.14x(4.5) =381.51cm’
c. V=10m x 9m x 4m = 360m

Number of learners =360m3/8m?3 =45 learners
5. a. S.A=7zrx1=3.14 X 7m x 10m=219.8m?

Approximately 217.8 m? of canvas needed to make a tent
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1
b.Volume of a cone = Ex rt xh

Volume of a air inside the tent = %x 3.14x(7m)* x10m=512.86m"
6. a) Wrapping a Gift

* Surface Area Calculation: When wrapping a gift, knowing its surface area helps
determine the amount of wrapping paper needed. For example, a rectangular box
requires enough paper to cover all six faces. Understanding surface area helps avoid
excess paper usage, making wrapping more economical and aesthetically pleasing.

b) Designing a Water Tank

* Volume Calculation: The volume of a water tank determines its capacity. By knowing
its dimensions, designers can calculate how much water it can hold, ensuring it
meets the required storage needs. Engineers use surface area and volume to balance
material strength, cost, and space efficiency in the tank’s construction.

7. The student’s statement is incorrect. A cone and a cylinder with the same height and
radius do not have equal volumes

Because a cone has only one-third the volume of a cylinder with the same radius and
height

Volume of a cylinder = 77* x h

Volume of a cone with the same radius r and height h is Volume of a cone =§>< rixh
8. T.S.A=2.nrrr +2.11rh

TS A=2X3.14x5mx5m+2x3.14 x 5m x 12m = 434.65cm?

V=rxrxmxh

V=5mx5mx3.14 x 12m = 942m3

Note: After the end unit assessment, organise other sessions for presenting projects about
3D objects made using nets.
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DATA HANDLING

Key unit competence: Pupils will be able to collect, represent and interpret data in
order to solve a problem.

14.1 Prerequisites

To collect, represent and interpret data (Unit 16, P4), Continuous and discrete quantitative
data (Unit 14, P5), Representing data on bar charts (Unit 14, P5), Interpreting bar charts
(Unit 14, P5),

Representing data using line graphs (Unit 14, P5) and Interpreting line graphs (Unit 14, P5).

14.2 Cross-cutting issues

Thoughout the teaching process of this unit, it will be crucial to help learners to
master the content and it is better to address cross-cutting issues where possible.
In this unit, we will address the following Cross-cutting issues as non-stand-alone
within classroom activities and through the development of the content.

Peace and value education: As a teacher, you have to be a peace maker
in your class and role model so that learners will imitate how you behave.
When there is any conflict do not leave without helping to solve it within
the lesson. Encourage learners to behave well, being humble, honest, etc.

Gender Education: This cross-cutting issue will be addressed though giving
equal opportunities to both boys and girls during the lesson.

14.3 Guidance on introductory activity:
Before you start the lesson, first use warm-ups or energizers in order to engage learners
into the lesson.

+ Help learners to form group before you assign them an activity.

+ Invite them to read the introduction in the learner’s book and try to discuss answers
of questions in their groups.

+  While they are doing the introductory activity, walk around while monitoring their
work and helping where they have difficulties.

+ Invite them to a whole class discussion and ask learners to explain why some people
record data of some things.
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Basing on their answers, experience, prior knowledge and abilities, ask them to try to

explain data, frequency and tally.

Open a discussion with probing questions to facilitate them to give their predictions
and ensure that you arouse their curiosity on what is going to be leant in this unit.
This unit is aimed to help learners to explore the relationship between data, frequency

and tallies.

Possible answers to introductory activity

Teacher will receive different answers from students’ discussion and help them to harmonize

them from sub question (a) to (d).

14.4 List of Lesson/Subheading

# |Lesson title Number of Periods: 16
0 |Introduction of the unit 1
1 |Collecting, organizing the data to investigate a question |1
2 | Explore tally and frequency tables; introduction of projects | 2
3 | Interpreting the data in frequency table 1
4 |Representing the data in a bar chart 2
5 |Interpreting the data in a bar chart 1
6 |Representing Data in pie Charts 2
7 | Interpreting the data in pie charts to draw a conclusion |1
8 |Collect the data, summarize it in a table and represent in a | 2
bar chart or a pie chart
9 | End unit assessment 1
10 | Presentation of projects 2

14.4.1 Collecting, organizing the data to investigate a question

a) Learning Objectives

Explain how to collect, organize raw data

- Collect and organize the data to investigate a question

- Appreciate the power of data to answer a question

b) Teaching and learning resources

Manila cards, scissors, markers and masking tape and other resources that the teachers

can use to achieve his/her goals.
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c) Teaching and learning activities

+ Start with a review of a few things about statistics using questions.
 Help learners to form groups and provide each group with marks of the same value.
+ Guide learners as they carry out the activity 14.1 in the Learner’s Book,

+ Allow each group to present its findings and present the number of marks
recorded up with a single table as a report.

+ Let learners do the example in the Learner’s Book.
+ Remind learners that mass is presented in groups of fives using tallies.
*  You may ask a few oral questions to check whether the learners were following:

(a) How many times does 33 kg appear?
(b) How many learners had 42 kg?

+ Help learners to form groups again to mention, collect and organize the data.
+ Bring out a question that needs investigating a question such as age.

Mark their work and help them do corrections.
+ Let each child say his or her age as you record.

+ Organize data in the table you prepared on the frequency table. Ensure that every
learner participates.

+ Emphasize to the learners that tallies must be presented in fives. Explain to the
learners that “frequency” is the same as number of times or occurrences.
Example
Below is mass in kg of P. 6 learners who underwent a Body Mass Test. 28 30 28 33 35 40
4028 303042403540404033302830303033403333354035403535

a) Use tally marks to organise the | Solution a)
data above in the table

Mass in | Tally Frequency (Number
b) How many learners underwent kg of learners)
the Body Mass Test?

28 I |4

30 Ml |7

33 M s

35 Ml e

40 M |9

42 | 1

Total 32

b) 32 learners underwent the Body Mass Test
Let the learners attempt Application activity 14.1.
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c) Answer to application activity 14.1

1) (a)

Marks Tally Frequency
55 1] 3

56 [

57 Il

59 |

60 |

I

I

I

61
63
65
66 Il
67 |
68 Il
70 M
71 Il
72 Il
73 Il
74 I
78 |
83 IIH
85 I

Total

o= INNIRINIWw DR DN lw] —

o
=

(b) 44 learners

2) (a) Kilograms Tally Frequency
1 If 5
2 | 9
3 1l 10
4 | 17
5 | 10
6 | 9
Total | 60
(b) 60kg

14.4.2 Explore tally and frequency tables

a) Learning Objectives

- Explain how to use a tally and how to obtain frequency from the tally
- Collect data using a table and tally

- Appreciate the power of data to answer a question

b) Teaching and learning resources

Prepared chart, markers and other resources that will help the teacher to achieve a goal.

Mathematics | Primary 6 | Teacher's guide

281



c) Teaching and learning activities w

+ Revise by presenting data in tables.

+ Display a chart you prepared and ask learners to study the table on it.

Example: Saplings that a person planted in the first 4 months of the year.

Months Tally Frequency

Jan HHHHH,HHH| 21
Feb J(H/HH/H,H/H 16
el Wl |23
April H,H ||| 8

(a) Which month had the least number of saplings planted?

(b) How many saplings were planted in January?
(c) How many more saplings were planted in March than in February?

+ Let learners answer questions about the table.

*  You can ask oral questions and each time encourage learners to answer fully.
+ Refer to the Learner’s Book and guide learners as they study the example.

+  Form more questions to help learners interpret the table fully.

- Guide the learners to form groups and guide them as they carry out the activity14.2 in the
Learner’s Book,

+ Let the learners attempt Application 14.2.

*  Mark their work and help them to do corrections.

Answers to activity 14.2: Frequencies of 10, 20,30 and 40 marks are 1,6,8 and 4 respectively.
The class has 19 learners.
d) Answers to Application activityl4.2

1) (a) 43 saplings (b)Eucalyptus and cypress (c) 20 saplings (d) 121 saplings

2) (a)18 (b) 11 years (c) 50

14.4.3 Representing the data in a bar chart

a) Learning Objectives
- Explain how to represent the data using bar chart
- Collect data using bar chart

- Appreciate the role of bar chart approach to dealing with data.

b) Teaching and learning resources

Prepared chart, markers and other resources that will help the teacher to achieve a goal.
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c) Teaching and learning activities w

* Review interpreting frequency tables which were done in the previous subtopic
using the chart you displayed.

* Facilitatelearnersingroup formationand guidethemastheycarryouttheactivity14.3
in the Learner’s Book.

+ Give chance to each group to present their work.

« Come up with a general presentation.
That is; a suitable scale for the vertical axis should be picked on, and in
this case each small square representing 10 would work.
Next we represent the data in the graph.

N
60
50
45
40
5
= 35
= Key
3 30 Tea — 20
T 25 Sorghum — 45
[$)
g ol Flowers — 18
15. Beans — 12
Maize — 8
10
57
0 Tea Sor Flow Bea Mai
Export item

 Explain to the learners the importance of choosing a suitable scale. A scale
helps us to draw an appropriate graph, that is one which is not too big if
the data is of large numbers.

+  You may ask few questions to check whether the learners were following.
+ Refer to the Learner’s Book and lead learners through the example.
+ Give learners different groups of data and ask them to choose suitable scales.

Example : The table below shows number of learners per class in a school in Rwanda

Class P1 P2 P3 P4 P5 P6
Number of learners 45 40 50 60 55 45

a) Represent the above information in a bar graph.

b) Make a presentation to the class.
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Solution:

a) A bar graph showing number of learners  (b) 45 +40 + 50 + 60 + 55 + 45 = 295.
per class in a school The school has 295 learners.

60
55
50
45
40
35
30
25
20
15
10
S

Number of leamers

W P P2 P3 P4 P5 PB

Classes

* Guide learners though the Study tip.
* Let the learners attempt Application activity14.3.

*  Mark their work and help them to do corrections.

d) Answers to Application activity 14.3

1) (a) Bar graph showing liters of milk on a farm in a week.

75
70.

75

60
55

50|

45

40/
351
30|
25|
20
15

Milk production in litres

10

Mon Tue Wed Thur Fri Sat Sun
Days of the week

(b) 350 liters were produced in the week.

2) (a) Frequency table for best colors of clothes.

Colour of the clothes Tally Frequency
Green M W 18
Red gl 18
Blue IIf 3
Orange H

Yellow M Mt 15
Total 60

Mathematics | Primary 6 | Teacher's guide




b) A bar chart showing the best colors of clothes that P.6 learners picked

4
20
18-
16
14
4]
g 12
®©
2
S 10
0]
o]
= 8
=}
=z 6
4
2
0 Green Blue Orange Yellow
Colours

14.4.4 Interpreting the data in a bar chart

a) Learning Objectives

- Explain how to represent data in bar chart
- Interpret data represented in bar chart
- Appreciate the role of interpretation data in bar chart

b) Teaching and learning resources

Prepared chart,markers and other teaching resources that can help the teacher to achieve
his/her goals.

~
c) Teaching and learning activities

+ Start by representing data in bar charts using the chart you used in the previous lesson.
* Help learners to form groups.

+ Facilitate each group as they discuss while carrying out the activity in the learner’s
book

+ Facilitate each group to present its report and later make a class discussion to come
up with one general report.

+ The diagram in the activity is a bar chart/graph.
+ The title to the graph can be “trays of eggs collected by Kagabo weekly.

* Number of trays are represented on the vertical axis while days of the week
are represented on the horizontal axis.

+ Display a chart you prepared and use it to teach interpreting data in a bar chart.

+ Let learners study the graph and answer oral questions about it.

+ Refer to the example in the Learner’s Book

Mathematics | Primary 6 | Teacher's guide




+ Let the learners study the scales and tell what each scale represents.
+ Guide learners though each question while encouraging them to answer in full.
+ Facilitate the weaker learners.

+  Form other questions that can help learners to exhaustively interpret the graph.

Example

0 a)In which months did Mr. Muhire export
g K the same number of tonnes?
S w b)How many more kg of maize were exported
2 in November than in August?

10 c)Find the total tonnes of maize exported

| ‘ in the last half of the year.

™ T =

Solution

a) In the months of September and November

b) November = 5 tonnes and August = 2 tonnes,
(5-2) tonnes=3tone but 1 tonne=1000kg then 3tonnes==3x1000kg=3000kg
Therefore 3,000 kg more were exported in the month of November than in August.

c) Total tonnes exported=(4+2 +5 + 1 +5 + 3) tonnes = 20 tonnes
+ Let learners read and interpret the Study tip.

+ Let them attempt Application 15.4.

+  Explain to the learners that bar charts and bar graphs are the same. Explain that
some times the bars on a chart are horizontal.

d) Answers to application activity 14.4
1) (a) week 2 and week 5 (b) week 3

(c) 20kg + 40kg + 60kg +30kg + 40kg =190kg  (d) 190x 700 Frw =133,000Frw
2) (a) English (b) Science and Mathematics c) 50 copies

(d) 70x 5,500 Frw = 385,000 Frw (e) 360 copies

14.4.5 Representing data in pie charts

a) Learning objectives

- Explain how to represent the data using Pie chart

- Collect data using Pie chart

- Appreciate the role of Pie chart approach to dealing with data.
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b) Teaching and learning resources

Prepared chart, markers and other learning resources that can help the teachers to achieve
his/her goal, Protractors, Pair of compasses

N
c) Teaching and learning activities

Start with mental work on multiplication of a fraction by a whole number.
Demonstration

%x4o, %x9o, }xso, %x 100,%><60,%><50,%x160andsoon

« Ask learners to form groups and provide each group with a manila sheet,
ruler, colored pencils, and a compass and protractor
+ Guide learners as they carry out the activity in the Learner’s Book.

+ Allow each group to present its report and later give a general report. That is a circle
which is big enough to be drawn and divided into 5 parts.

+  Multiply each fraction by 360° gives;
+  We notice that the sum of the products of each fraction is equal to 360°.

+ Help learners to realize that what they are going to learn requires them to
change fractions into degrees by multiplying given fractions by 360°.

+ Display a chart with an example similar to the one below to read the question
and later work out.

1 . . c
Example: If 7 of the learners in a school are in the drama club, % are in the debate club

and 1 are in science club. Represent the data above in a pie chart.

+ Explain to the learners the meaning of a pie chart. Help them to realize that pie charts
are also called circle graphs.

+ Tell learners that since they have to present data in a circle, they must first change
the data into degrees. Hence the portion for:

Brraier dllvls l—x 360° = 90°,

1 3600

Debate club 3

120°

Science club = % x 360°= 150°.

+  Now guide learners as they transfer the data they have gotten as degrees to the circle
measuring the angles using protractor.

Step 1: Draw a circle

Step 2: Measure 90° 120°, now the remaining angle is 150°
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debate club

+ Refer to the Learner’s book and guide them through the example.

+ Give learners chance to ask questions and later guide them through the accurate
measurement of sector angles in degrees.

Example:
InaP. 6 class, 15 learners like Mathematics, 12 learners like Social Studies, 24 learners
like Science and 9 learners like English. Represent the information in a pie chart.
Solution:
Total learners = (15 + 12 + 24 + 9) = 60 learners. Find the sector of every subject. Use
the table below. Use a protractor to draw the angle sectors in the pie chart. Use the skill
of drawing angles.

Subject Number of learners | Fractions |Percentages Degrees
Mathematics | 15 L 1 !
=== — - 0, — = o
athematics 60 4 4><100_ 25% 4><360— 90
: : 12_1 1 1
Social Studies | 12 —=C —x100=20% —x360=72°
60 5 5 5
. 24 2 2 2
Science 24 w0 s —x100 = 40% —x360 = 144°
5 5
_ 9 3 3 3
English —=— — = — = 540
nglis 9 = 5 x100 = 15% o0 x360 = 54
Total 60 1 100% 360°

 Let learners attempt Application activity 14.5.

+ Emphasize to the learners that the outer scale of the protractor should be used when
measuring angle. Ensure that they measure accurately to avoid wrong presentation.
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d) Answers to Application 14.5.

2)

120°

5%
Volleyball
Paper cost

14.4.6 Interpreting the data in pie charts to draw a conclusion

Rugby Football
105°

a) Learning Objectives
- Explain how to represent data in Pie chart
- Interpret data represented in Pie chart to draw conclusion

- Appreciate way of interpreting real life data represented on a pie chart.
b) Teaching and learning resources

Prepared chart, manila cards, markers and other resources that can help the teacher to
achieve his/her goal.

c) Teaching and learning activities \)

+ As a simple review, represent data in pie charts using simple data.

+ Ask learners to form groups and guide them as they carry out the activity 14.6
in the Learner’s Book

+ Allow each group to present their findings and later discuss to come up
with a single presentation.

+ Display a chart with an example of a pie chart and ask learners to study it,
then ask a few questions about it.

Demonstration

The circle graph below shows crop cover at Mrs. Gasabo’s farm.

1) Which crop covers the biggest part of the land? Coffee with highest degree of 150°.
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(2) If Mrs. Gasabo’s Garden has an area of 72 acres, find the size of the land covered by

potato and so on. Patato = 120 «72=12272 _ 24ha
360 36

90 9%x72

(3) How big is the sector for sorghum? %xn = =18ha

Help learners to realize that all they need is to study the graph, read the questions
and understand, then work out.

* Refer to the Learner’s Book and guide learners as they study the example
and work out each part of it.

+ Let learners attempt application activity 14.6.

* Ensure that learners practice multiplication of fractions by whole numbers since it
is a concept they apply when interpreting pie charts.

d) Answers to Application 14.6

1) (a) Taxi

54x  6000x360

(b) ﬁ>< x=6000= =40,000 people
360 54

(©) Taxi =232« 40,000 = 139%49000 5y 560 peapie
360 360

36x40,000 =4,000people

Bicycle = ix 40,000 =
360
20,000—4,000 =16,000People
2)(a) x+64+108+110+18+=36
x+300=360= x =60°

60 60x100

(b) %x3000= 113000 _ g1 67~ 92 pigs
Cc

150 x 15,000Frw= 2,250,000 Frw

14.4.7 Collecting and representing data in a bar chart or a pie chart

a) Learning Objectives
- Explain how to represent data in bar or Pie chart.
- Summarize, interpret data represented in baror Pie chart to draw conclusion.

- Appreciate the role of interpretation data in chart or Pie chart.
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b) Teaching and learning resources

Prepared chart, manila cards, markers and other resources that can help the teacher to

achieve his/her goal.

c) Teaching and learning activities

W

lesson.

Example

+ Help learners to form groups.

+  Come up with one general report.
+ The diagram in the activity is a bar/pie chart and frequency table.

*+ The title to the graph and represented on the vertical as well horizontal axis.

* Let learners study the graph and answer oral questions about it.

+ Let the learners study the scales and tell what each scale represents.

+ To start by representing data in bar charts using the chart you used in the previous

+ Facilitate each group to present its report and later make a class discussion to come

+ Display a chart you prepared and use it to teach interpreting data in a bar/pie chart.

collected in no particular order: Math, Science,
English, Math, History, Science, Math, English,
Art, Math, Science, History, English, Math,
Art, Science, Math, English, History, Math,
Science, English, Art, Math, Science, History, |c) Represent the data using a pie
Math, English, Science, Math, Art chart.

A teacher asks 30 students about their Tasks:
favorite school subjects. The responses are

a) Summarize the data in a
frequency table.

b) Represent the data using a bar
chart.

Solution

The frequency table

Subject Tally Frequency (Number of learners)
Math 1 1 10

Science i ] 7

English ] 6

History i 4

Art i 3

Total 30

Mathematics | Primary 6 | Teacher's guide

291



(a) The representation by a bar chart

Subject Math Science |English History | Art

Number of learners |10 7 6 4 3
With the table above, represent the bar chart.

12

10

Number of Leaners
Y [+

=]

Math Sdence English History Art

Subject

b) Representation the data using a pie chart

Subject Number of learners |Fractions |Percentages Degrees
Math 10 %:% %x100= 34% §x360= o
Science 7 % %xloo =939% %x360 = 84°
English 6 %:é éxloo =20% %X360= 72°
History 4 %:% %x100=13% %x360 =48°
Art 3 3‘%:% %x100=10% %x360=36°
Total 30 1 100% 360°

The pie chart

NUMBER OF LEARNERS

English
20%

Science
23%
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d) Answer to application activity 14.8

1(a) b) .

A graph showing students
Subject Frequency subjects
Mathematics |12 4w o
Science 10 " ° 6

. 6 4

English 8 4 I I B
History 6 0

$0'7 60@ q_}\g, ‘ ‘}0(\\ %6,3\
Geography 4 é\%\&e@ SO A
b) 40

A pie Chart Showing Student Subjects

= Mathematics = Science
= English = History
m Geography

2 (a) (b)
No of Hours | Frequency A graph showing students
1 hour 5 subjects
2 Hours 10 . 10
3 Hours - g
4 Hours :I I 3

oN B O ®

1 hour 2 Hours 3 Hours 4 Hours

25

(c) A pie Chart Showing Student Subjects

N\

m1hour ®=2Hours =3Hours =4Hours
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14.5 Answers for the end unit assessment questions

1) a) A frequency table is a table that organizes data into categories or intervals (classes)
and shows the number of occurrences (frequency) of each category.

b) A pie chart is best used when you want to show the proportion of different categories
relative to the whole, especially when comparing parts of a single dataset.

A bar chart is more suitable for comparing quantities across different categories,
especially when the number of categories is large or when showing trends over time.

2) a) The angle for a sector in a pie chart is calculated using the formula:
Angle = (Frequency of the category/Total frequency) x 360°

b) A tally mark is a quick way to record and count occurrences of a particular category.
Typically, every fifth tally is represented as a diagonal line across four vertical lines
(I111) to make counting easier.

3)a) Inabar chart, the vertical axis (y-axis) usually represents the frequency or count of
the data categories.

b) If a pie chart has a sector of 90°, what fraction of the whole does it represent?
A sector of 90° represents: 90°/360°=1/4 (one-quarter) of the whole pie chart.

4) a)

Height in Cm Tallies Frequency
118 If 4
125 M | 6
128 M 11
130 I 9
132 l 3
134 [l 2
138 | 1
140 | 1
142 | 3

Total 40

b) The total of 40 learners was measured.

c) The height of 128cm is the most common: 11 learners have 128cm.
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5) A bar chart showing age groups of people in a certain village on the voter’s register.

34.

324
30
28]

26

Number of people
5
Il

26-30 31-35 - - - - 56 and above
Age group

6) Pie chart representing most liked food by P6 learners:

Irish potatoes Rice

7) Incorrect data in a hospital’s patient records are dangerous. They lead to:

- Worong treatment: Doctors may give incorrect medicine or surgery if records show wrong
allergies or illnesses.

- Delayed care: Mistakes in patient details (like blood type) can slow down emergency
treatment, risking lives.

8) A shopkeeper says, “Bar charts are useless for my business.”
I disagree - Bar charts help shopkeepers to compare sales of different products easily.
They help shopkeepers to manage stock better after tracking busy or slow days.
But if the shopkeeper has very simple data (e.g., only one product), tables might be clearer.
9) Bar charts (most useful for me):

« They show comparisons clearly (e.g., sales per month).

+ They are easy to read quickly (unlike pie charts, which confuse small differences).

However, tables are good for exact numbers, and pie charts work best for showing parts
of a whole (e.g., budget percentages).

14.6. Guidance on the project

After the end unit assessment, organise some sessions in which groups will present
(explain) their projects on data collected.
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LIKELIHOOD OF EVENTS

Key unit competence: Pupils will be able to compare and order events based on their of

likelihood.

15.1 Prerequisites

Pupils will easily learn this unit, if they studied well the content for unit 15 of P5 where
they learnt vocabulary used in games of chance, happening of experiments.

15.2 Cross-cutting issues to be addressed

Gender balance: provide equal opportunity to boys and girls in the lesson
Inclusive education: promote education for all learners in the teaching and learning activities.

Environment and sustainability: This will be addressed when pupils will be maintaining
hygiene for their classroom and for materials they used.

Peace and values education: addressed when pupils are encouraged to work collaboratively
and peacefully in their group.

15.3 Guidance on introductory activity

Invite pupils to read the introduction activity in the learner’s book and try to discuss answers
in their groups.

Invite them to a whole class discussion and let groups present their answers.

Basing on their answers, experience, prior knowledge and abilities, ask them to discuss
different examples of impossible, certain and equal likely events from real life situations.

Open a discussion with probing questions to facilitate them to give their predictions and
ensure that you arouse their curiosity on what is going to be leant in this unit.

15.4 List of lessons/subheadings

# |Lessons Number of Periods: 8
0 |Introduction of the unit 1
1 |Vocabulary of chance: impossible, certain. 1
2 |Vocabulary of chance: equally likely/even chance, unlikely,|2
likely.
3 |Using expected outcomes of experiment to explore less likely |2
and more likely
Determining the likelihood of events 1
5 |End unit assessment 1
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1.4.1 Vocabulary of chance: impossible, certain.

a) Learning objectives

- Explain the word impossible and certain used in vocabulary of chance.
- Use of impossible and certain as vocabularies of chance correctly.

- Appreciate the role of using probability language correctly.

b) Teaching and learning resources
- Coins, dice, Flash cards words written on them: certain or sure, possible, impossible
- Textbooks,

c) Teaching and learning activities

- Ask learners to form groups and provide each group a fair coin and fair die

- Invite them to work out the activity 15.1 in the Learner’s Book,

- Ask groups to toss a coin or die many times and ask them to say which event is described
by the following words: certain, possible, impossible.

Note: you can use flash cards written on them certain, possible or impossible.

- Guide learners as they discuss and help them to conclude on the meaning of each event,

- Guide learners to place impossible and certain event on the line of chance.

Impossible Certain

0 1 or 100%

Answers to Activity 15.1

[

i) Possible ii)Impossible iii) Certain  iv) Impossible

2. i) Certain ii) Possible iii) Possible iv) Impossible v) Possible

Guide them to find more examples from real life situations leading to impossible and certain events
Invite learners to perform application activity 15.1

d) Answers to application activity15.1
1. a) Certain b) Impossible ¢) Impossible d) Certain
2. a) Impossible b) Equally likely

15.4.2. Vocabulary of chance: equally likely/even chance, unlikely, likely

a) Learning objectives

- Explain the words equally likely, even chance, unlikely, likely used in vocabulary of chance
- Use of even chance, unlikely, likely used in vocabulary of chance correctly

- Appreciate the role of using probability language correctly

b) Teaching and learning resources

- Coins, dice, Flash cards and words written on them: certain, likely, equally likely, unlikely,
impossible.

- Textbooks
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c) Teaching and learning activities

- Form groups of learners.

- Invite them to work out the activity 15.2. in the Learner’s Book,

- Invite groups to present answers, guide them and moderate the discussion.

- Help them to harmonize answers.

- Introduce learners to a betting game using a coin.

- Let learners discuss the likelihood of getting a tail when a coin is tossed.

Learners should observe that a coin has 2 faces, the head and the tail. Demonstrate to
show these faces to the learners.

Ask those who think that the “tail” is likely to face up. Count them and write the number
on the chalkboard.
- Now ask those who think it will be a “head” facing up. Record the number as well.
- Toss the coin and let all the learners view what is on top.
Did learners who have chosen a face ensure it is a must to show up?
Explain that, when a coin is tossed, there is equal likelihood for any of the two faces
showing up.
- Guide them to conclude that it is equally likely a tail shows up.
- Let the learners play more games of tossing a coin.
- Invite learners to join groups, give them dice and guide them how to roll a die.

- According to the number facing up when they roll a die, invite them to discuss and formulate
the event with the following likelihood: certain, likely, equally likely, unlikely, impossible.

Impossible even chance Certain

1 Unlikely | likely |
I

| 1
0 0,
%or 50% 1 or 100%

Guide the class to place the likelihood on the line of chance:

Example: Getting an odd number: it is equally likely because the number of odd numbers
(1,3, 5) is equal to the number of even numbers (2,4,6) they are all thee.

i. Getting a number greater than 6:

ii. Getting the number 2:
iii. Getting an even number:
iv. Getting a number less than 6:

- Refer to the examples in the Learner’s Book,
Let the learners follow though as they discuss. Prevail to explain the likelihood.
- Invite learners to read, discuss and internalize the summary.
- Assign learners to work in group and do the application activity 15.2 in the Learner’s Book.
- Mark their answers and provide feedback to learners:
+ Impossible event has the chance 0 of happening,

*+ Unlikely event has a chance between 0 and 50%
+ Likely event has the chance between 50% and 100% of happening.

- Ensure you do your best to satisfy the learners as to the use of the vocabulary of chance.
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d) Answers to application activity 15.2

1. (a) Certain  (b) impossible  (c) unlikely  (d) impossible

2. (a) An impossible event is an event that cannot occur under any circumstances.
(b) A certain event is one that is guaranteed to occur

(c) Equally likely events are those events that have the same chance of occurring.
They are called also even chance

(d) A likely event refers to an occurrence that has a high probability but not absolute
certainty. In general terms, if the probability of an event happening lies between 0.5 and
1 (exclusive), it can be classified as likely.

(e) The chances of something to happen are very few. An unlikely event refers to an
occurrence that has a low probability but could still happen; typically defined as having a
probability less than 0.5 but greater than 0.

3. Teacher assesses the statements.

15.4.3 Using expected outcomes of experiment to explore less likely and more likely

a) Learning objectives
- Explain the words less likely and more likely used in vocabulary of chance
- Use of less likely and more likely used even chance correctly

- Appreciate the role of using probability language correctly

b) Teaching and learning resources
- Bag with counters, Flash cards written on them, less likely, equally likely, More likelly.
- Textbooks

c) Teaching and learning activities

- Guide learners to review the previous concepts.

- Group the learners.

- Refer to the learning activity 15.3 in the Learner’s Book,

- Let them carry it out in their groups and guide them.

- Let them discuss it and make presentations.

- Let learners discuss on examples given in the Learner’s book

- Let them read through the summary to internalize the concepts:
+ Less likely event has the chance less than 50%.
*  More likely event has chance greater than 50%.

- Then let the learners do application 16.3 in Learner’s Book.
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d) Answers to Application 15.3

1. Since there are significantly more green marbles than yellow ones in the bag (9 out of
10), picking a green marble is classified as more likely.

2. a) More likely b) Equally likely c) More likely d) Equally likely

15.4.4 Determining the likelihood of events observed

a) Learning objectives
- Explain key words used in vocabulary of chance
- Use key words of the chance in elementary probability correctly

- Appreciate the role of using probability language correctly

b) Teaching and learning resources
- Coins, dice, Flash cards written on them certain, likely, equally likely, unlikely, and impossible.
- Textbooks,

N
c) Teaching and learning activities

This lesson is considering together main concepts related to vocabulary of the chance
treated in previous lessons.

- Guide learners to review the previous concepts.

- Group the learners.

- Refer to the learning activity 15.4 in the Learner’s Book,

- Let them carry it out in their groups and guide them.

- Let them discuss it and make presentations.

- Give constructive feedback on learners’ presentations and examples given in the learners’ book.
- Then let the learners do application 15.4 in Learner’s Book.

d) Answers to application activityl5.4

1) Cornerl: likely; Corner2: likely;  Corner3: likely; Corner4: likely

2) Teacher will judge and provide constructive feedback taking into account of examples
given by learners.

15.5 Answers for end of unit assessment questions

1) a) An impossible event is an event that has no chance of occurring (probability = 0).
Example: Rolling a 7 on a standard six-sided die (since the die only has numbers 1-6).

b) Two or more events are equally likely if they have the same chance of occurring.
Example: When flipping a fair coin, getting Heads or Tails are equally likely (each has

a 50% chance).
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2) Matching:
Certain — A) Will always happen
Unlikely — B) Low chance but possible
Likely — C) High chance but not guaranteed

3) Let us classify events:
a) Rolling a 7 on a standard die. It is Impossible (A standard die only has numbers 1-6.)

b) The sun rising tomorrow. It is Certain (It is astronomically guaranteed under normal
conditions.)

c) Picking a red marble from a bag with 1 red and 9 blue marbles. It is Unlikely (Only a
10% chance since there’s only 1 red marble out of 10.)
4) (a) Impossible (b) Unlikely (c) Certain (d) Certain
5) (a) likely (b) even chance/ Equal likely
6) 1 out of 52=Unlikely. The likelihood of drawing the king of diamonds from a 52-card
deck is 1/52, which is considered unlikely.
7) a) Unlikely  b) Likely  c) Impossible d) Certain

8) No, it’s unfair because:
Lotteries have extremely low chances of winning (e.g., 1 in millions).

The word “likely” suggests a high chance, which is misleading since the actual chance
is very small.

A fair statement would say “You could win!” instead of implying a high likelihood.

9) To verify this claim: Check weather forecasts (historical data and predictions). If the
rain chance is 50%, the claim is correct. If the chance is higher or lower than 50%, the
claim is incorrect.

10) a) It is Likely (but not certain) because they have an 80%-win rate (8/10). However,
winning is not guaranteed (not certain), as past performance doesn’t ensure future
results. If they had lost most matches, it would be unlikely; if they won all, it’d still not
be certain (just very likely). Outcomes also depend on factors like opponent strength,

team form, and luck.

b) Yes, fans can expect a win but with reasonable caution. While past performance (80%
wins) makes victory probable, football is unpredictable. Variables like injuries, tactics,
or opponent skill could change the outcome.

11) Understanding probability is important in daily life. It helps with:

- Informed Decision-Making. For example, carrying an umbrella if the rain forecast shows
a 70% chance.

- Avoiding Exploitation. For example, recognizing that “guaranteed lottery wins” are
statistically impossible because chances are often 1 in millions.

Conclusion: Probability equips us to weigh risks, make logical choices, and spot misleading
claims.
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