GET DIRECTORATE

MATHEMATICS LESSON
GRADE 7: FUNCTIONS AND RELATIONSHIPS
TERM 3
CONCEPTS & SKILLS TO BE ACHIEVED:
At the end of the lesson learners should be able to do the following:
 Determine input values, output values or rules for patterns and relationships using:
flow diagrams, tables and formulae
 Determine, interpret and justify equivalence of different descriptions of the same
relationship or rule presented: verbally, in flow diagrams, in tables, by formulae
and by number sentences
RESOURCES

ONLINE RESOURCES

DBE Workbook 1, Sasol-Inzalo book, Mathematics Textbooks
https://drive.google.com/open?id=1Qw6gZzmSxQypsHmqx1LHnVbA2HsKX79
https://www.thelearningtrust.org/asp-treasure-box
DAY 1
CONSTANT AND VARIABLE QUANTITIES

LESSON DEVELOPMENT
INTRODUCTION
LOOK FOR CONNECTIONS BETWEEN QUANTITIES
1. (a) How many fingers does a person who is 14 years old have?
(b) How many fingers does a person who is 41 years old have?
(c) Does the number of fingers on a person’s hand depend on their age? Explain.

REMEMBER:
There are two quantities in the above situation: age and the number of fingers on a
person’s hand. The number of fingers remains the same, irrespective of a person’s age.
So we say the number of fingers is a constant quantity. However, age changes, or varies,
so we say age is a variable quantity.
If one variable quantity is influenced by another, we say there is a relationship between
the two variables. It is sometimes possible to find out what value of the one quantity, in
other words, what number is linked to a specific value of the other variable.

2. Look at the following pattern:

(a) How many yellow squares are there if there is
only one red square?
(b) How many yellow squares are there if there
are two red squares?
(c) How many yellow squares are there if there
are three red squares?
(d) Copy and complete the flow diagram below
by filling in the missing numbers.
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Can you see the connection between the arrangements above and the flow
diagram? We can also describe the relationship between the red and yellow
squares in words.
In words:
The number of yellow squares is
found by multiplying the number
ofred squares by 2 and then
adding 2 to the answer.

(e) How many yellow squares will there be if there are 10 red squares?
(f) How many yellow squares will be there if there are 21 red squares?
DIFFERENT WAYS TO DESCRIBE RELATIONSHIPS
A relationship between two quantities can be shown with a flow diagram.
Each input number in a flow diagram has a corresponding output number.
The first (top) input number corresponds to the first output number. The
second input number corresponds to the second output number, and
so on.We say × 2 is the operator.
3. Copy the flow diagram below and calculate the missing input and output numbers.
a)

b)
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LEARNER ACTIVITY:
Copy and complete the flow diagrams below. (Complete this exercise in your
Mathematics Exercise Book)

HOMEWORK:
Complete the following exercise in your Mathematics Exercise Book. Try to find the
solution first then compare against the memorandum.

2
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DAY 2
LESSON DEVELOPMENT
REVISION OF DAY 1:
Apply your knowledge of yesterday’s lesson to solve the following.
 Copy and complete this flow diagram by writing the appropriate operator,
 Write the rule for completing this flow diagram in words.

The relationship between the input and output numbers can also be shown in a table:

A completed flow diagram shows two kinds of information:
• It shows what calculations are done to produce the output numbers.
• It shows which output number is connected to which input number.

CLASSWORK:
ACTIVITY 1:
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ACTIVITY 2:

LEARNER ACTIVITY:
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HOMEWORK:
Complete the following exercise in your Mathematics Exercise Book. Try to find the
solution first then compare against the memorandum.
1.a)

b)

1 (a)

(b)
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DAY 3
LESSON DEVELOPMENT
FROM COUNTING TO CALCULATING
CLASSWORK:
ACTIVITY 1:
(a) How many red squares and how many black squares are there in each of the
arrangements 1, 2, 3 and 4 below? Copy and complete the table.

(b) Imagine that arrangements 5, 6 and 7 are made according to the same pattern.
How many red and how many black squares do you think there will be in each
of these arrangements?
Write your answers in the table you copied.
(c) Complete arrangements 5 and 6 on grid paper, if you have not done so already.
(d) Try to figure out how many red and how many black squares there will be in
arrangements 20, 21 and 22.
ACTIVITY 2:
1. It will be useful to have formulae to calculate the numbers of red and black squares in
different arrangements like the one above.
(a) Which of the formulae below can be used to calculate the numbers of red squares
in the above arrangements? There is more than one formula that works.
y=2×x+4
y = 2 × (2 × x + 1)
y = x2 + 2
y=4×x+2
(b) Natasha decided to use the formula y = 4 × x + 2 to calculate the number of red
squares in an arrangement. What do the symbols x and y mean in this case?
(c) Use the formula y = 4 × x + 2 to calculate the numbers of red squares in
arrangements 20, 21 and 22.
(d) If your answers differ from the answers you gave in question 1(d), you have made
mistakes somewhere. Find your mistakes and correct them.
(e) Copy and complete the table.
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HOMEWORK:
Complete the following exercise in your Mathematics Exercise Book. Try to find the solution
first then compare against the memorandum.
(a) Which of the formulae below can be used to calculate the numbers of black
squares in the arrangements in question 1?
z = (x + 2)2
z = x2 + 2
p = n2 + 2
(b) Copy and complete the table.
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DAY 4
WHAT TO CALCULATE AND HOW
INTRODUCTION:
Representing situations mathematically
1. (a) How many minutes are there in an hour?
(b) How many minutes are there in two hours?
(c) How many minutes are there in three hours?
(d) Explain how you determined the answers for questions 1(b) and (c).
(e) Express the formula m = 60 × h in words.
(f) Copy and complete the table.
The formula m = 60 × h
can be used to
calculate the number
of minutes when the
number of hours is
known. The symbol h
represents the number
of hours and m the
number of minutes.

LESSON DEVELOPMENT
CLASSWORK:
ACTIVITY 1.
Three bus companies placed the following advertisements in a newspaper:
(a) Which of the formulae below can be used to calculate the fare for a journey
with Hamba Kahle Tours?
(b) Which of the formulae can be used to calculate the fare for a journey with
Saamgaan Tours?

Some formulae to calculate fares:
A. Fare = 0,50 × distance + 500
B. Fare = 50 × distance + 500
C. Fare = 0,60 × distance + 450
D. Fare = 60 × distance + 450
E. Fare = 55 × distance + 480
F. Fare = 0,55 × distance + 480
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(c) Which of the above formulae can be used to calculate the fare for a journey with
Comfort Tours?
(d) Copy and complete the table by making use of the formulae below. You may use a
calculator for this question.
Fare for Hamba Kahle Tours = 0,50 × distance + 500
Fare for Saamgaan Tours = 0,60 × distance + 450
Fare for Comfort Tours = 0,55 × distance + 480

HOMEWORK:
Complete the following exercise in your Mathematics Exercise Book. Try to find
the solution first then compare against the memorandum.
(e) Which bus company is the cheapest? Explain.
(f) Copy and complete this flow diagram for the bus company that you named in
question (e):
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DAY 5
INPUT AND OUTPUT NUMBERS
FROM FORMULAE TO TABLES
ACTIVITY 1
Complete the following exercise in your Mathematics Exercise Book. Try to find the solution first
then compare against the memorandum.
For each of the tables (a) to (f) below, determine which of the following formulae
could have been used to complete it:
A. y = 5 × x + 3
D. y = 4 × x
G. y = 3 × x + 10

B. y = 3 × x
E. y = 3 × x + 1
H. y = 2 × x − 1

C. y = 3 × x + 2
F. y = 2 × x
I. y = 5 × x

We can complete a table of values if we are given a formula. For example, for the
formula y = 7 × x − 3 we can complete the table below, as shown:
For x = 1, y = 7 × 1 − 3
=7−3
=4

For x = 2, y = 7 × 2 − 3
= 14 − 3
= 11
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For x = 3, y = 7 × 3 − 3
= 21 − 3
= 18
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FROM PATTERNS TO FORMULAE
ACTIVITY 2
Complete the following exercise in your Mathematics Exercise Book. Try to find the solution first
then compare against the memorandum.
Some arrangements with black and red squares and some formulae are given below.

(a) How many black squares will there be in the next two similar arrangements?
(b) Susan uses formulae B and D to calculate the numbers of red and black squares.
What do the letter symbols z, x and y mean in Susan’s work?
(c) Zain uses formulae A and C to calculate the numbers of red and black squares.
What do the letter symbols z, n and y mean in Zain’s work?
HOMEWORK:
1
1. Copy and complete the tables using the given formulae. y = 6 × x – 5 2

2. Write formulae that can be used to calculate the numbers of red and black squares
in arrangements like those below. Use letter symbols of your own choice and state
clearly what each of your symbols represents.
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MEMORANDUM

DAY 1

(a) ten fingers
(b) ten fingers
(c) No. A person is born with ten fingers and will always have ten fingers at any age.
2. (a) 4
(b) 6
(c) 8
(d) 22
3.a)

b)

LEARNER ACTIVITY
1.

HOMEWORK:
2.
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MEMORANDUM

DAY 2

REVISION OF DAY 1

ACTIVITY 1
a)

b)

ACTIVITY 2
a)

b)

LEARNER ACTIVITY:
a)
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b) Multiply each input number (stack number) by itself and again by itself;
in other words, the input numbers must be cubed.

1 (a)

(b)

2. The difference between consecutive output numbers divided by the difference of
consecutive input numbers is equal to the multiplicative operator.

3. The difference between the consecutive output numbers is 7 and the difference
between the consecutive input numbers is 1. The multiplicative operator is 7 ÷ 1. If you
multiply 7 by 1, you need to add 2 to get 9. The rule is therefore: multiply by 7 and add 2.
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MEMORANDUM
ACTIVITY 1

DAY 3

1. (a)

(b) See table
(c)

(d) 82, 86 and 90 red squares, and 402, 443 and 486 black squares. It is fine if learners do not
manage to get this right now.

ACTIVITY 2
2. (a) y = 2 × (2 × x + 1) en y = 4 × x + 2
(b) x is the number of the arrangement; y is the number of red squares.
(c) 82, 86 and 90 red squares.
(d) Learners could work in pairs and help correct each other’s mistakes if there are any.
(e)

HOMEWORK
(a) z = x2 + 2 and p = n2 + 2

Grade 7
FUNCTIONS AND RELATIONSHIPS

Page 16 of 18

MEMORANDUM
DAY 4
INTRODUCTION:
1. (a) 60
(b) 120
(c) 180
(d) I multiplied the number of hours by the number of minutes (60) in one hour.
(e) Number of minutes = 60 × number of hours
(f)

ACTIVITY 1:
(a) Formula A
(b) Formula C
(c) Formula F
(d)

HOMEWORK:
1. Saamgaan Tours. For all four distances above it offers the cheapest fare.
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MEMORANDUM
ACTIVITY 1:

DAY 5

ACTIVITY 2
1. (a) 27 + 11 = 38 black squares in arrangement 5, and 38 + 13 = 51 black squares in
arrangement 6.
(b) z is the number of red squares, x is the length of a side, y is the number of black squares.
(c) z is the number of red squares, n is the number of the arrangement (its position from the
left in the above picture), y is the number of black squares
HOMEWORK:
1.

2.

z = 2 × n + 2 of

z = 2 × x − 2 and y = (n + 1)2 + 1 or y = x2 × (2 × x − 2)
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