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GRADE 9 FUNCTIONS & RELATIONSHIPS CLASSWORKS & HOMEWORKS

A function is a rule or a relationship between two sets of values. The first
set is called the set of input values. The second set is called the set of output
values. A value in the first set is “operated” on by a given rule and the
result yields the corresponding output value.

Example: Consider the set of input values {4 ;5 ; 6}. The rule states that
“multiply each value by 2 and add 3”, we will obtain the following output
value: 4x2+3=11

5x2+3=13
6x2+3=15
The set of output values are {11;13; 15}

The input values are chosen independently. The output values are
dependent on the input values.

The relationship between input and output values under a given rule can be
represented in any of the following ways:

1. Verbally
Multiply each value by 2 and add 3

28 In flow diagrams

Input value Rule Output value
4 > » 11
5 »| input value X 2 + 3 » 13
6 > — 15

3. In tables

Input n 4 5 6

Output nx2+3 11 13 15
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4. By means of equations
Use input value as x and output value as y.
~y=2x+ 3 with x € {4;5;6}

We call x the independent variable and y the dependent variable. Like for
instance if the input value is 11 chosen as we like, then the output value is
dependent on 11 for its value.

= the output value for x = 11isy = 2(11) + 3 = 25

NB: We can determine the input values if given output values by reverse
process, i.e. subtract 3 from the output value and then divide by 2.

If the output value is 11, the input value is (11 —3) + 2 = 4
If the output value is 13, the input value is (13 —3) ~+2 =5
If the output value is 15, the input valueis (15—-3) ~+2 =6

Example 1: Determine the output values in the given flow diagram

Input value (n) Rule Output value
-2 > >
-1 > >
4n—-1
0 |—— >
1 > >
Solution:
Input value (n) Rule Output value
-2 > » _9
-1 > » _5
4n—-1
0o s » —1
1 > » 3
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Example 2: The equation y = 4x — 1 is given. If the output values are
x € {—2; —1;0; 1}, determine the output values.

Solution:

For x = —2 y=4(-2)—1=-9

Forx = —1 y=4(-1)—-1=-5
Forx =0 y=4(0)—-1=-1
For x = 1 y=4(1)-1=3

= The set of output valuesis {—9; —5; —1; 3}

Example 3: If the rule for finding y in the table below is y = 4x — 1,
determine the output values (y) for the given input values (x).

X -2 -1 0 1

Solution:
Forx = -2 y=4(-2)-1=-9

For x = —1 y=4(-1)—-1=-5

Forx =0 y=4(0)—-1=-1
Forx=1 y=4(1)—1=3
X -2 -1 0
-9 -5 -1
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Example 4: Determine the input values in the given flow diagram.

Input value (n) Rule Output value
> » —9O
> » —5
4n -1
e » —1
> » 3
Solution:
Input value (n) Rule Output value
-2 > > —9
—1 > » _5
4n—-1
0 | » —1
1 > " 3

Example 5: Determine the rule in the given flow diagram.

Input value (n) Rule Output value
-2 > » —9
-1 > » _5
0 |— » —1
1 > » 3

Solution: The constant difference between the output values is 4.

—-9=-2x4-1

—-5=-1%x4-1
-1=0x4-1
3=1x4-1

- output value = input value x 4 — 1
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OR
Input value -2 -1 0 1 X
The constant difference
between output values | 4(—-2) | 4(—1) | 4(0) 4(1) 4(x)
X input values
What to do to get the _1 _1 _1 _1 1
actual term
The actual term in the _9 _= _1 3 4x —1
sequence
~y=4x—-1

Example 6: The circumference of a circle is given by the formula C = 2nr.

1. If r = 7 and we take the value of 7T to be %, calculate the

value of C.
2. If C = 30m, calculate the value of r.

Solution: 1. C =2nr

c=2(&)

=44
2. C =27ntr
30 = 27ntr
~r=15
COMDILED FOR MATHS GRADE 8 AND 4 V| Page

Downloaded from eduresourcza.com



Downloaded from eduresourcza.com

GRADE 9 FUNCTIONS & RELATIONSHIPS CLASSWORKS & HOMEWORKS

CLASSWORK 1 DATE:

1. Determine the output values in the following flow diagram.

Input value (n) Rule Output value
-2 > >
0 g 1 >
-n+7
2
2 |— >
4 > >
2. Determine the output values corresponding to the input values

x€{-2; —1;0;1;2;3} using the equation y = —3x — 2.

3. If the rule for finding y in the table below is y = 2x + 1, determine
the output values (y) for the given input values (x).

x -3 -2 -1 0 1 2 3
HOMEWORK 2 DATE:
1. Determine the input values in the following flow diagram.
Input value (n) Rule Output value
> » 9
> » 14
5n—-1
S| » 19
> » 24

2. The equation y = x + 2 is given. If the output values are
y € {4;7;10; 13}, determine the input values.
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6. Determine the rule in the following flow diagrams.

Input value (n) Rule Output value
1 g » 6
2 > » 9
3 » » 12
4 > » 15
OR
Input value 1 2 3 4 X

The constant difference
between output values
X input values

What to do to get the
actual term

Output value 6 9 12 15

3. The surface area of a sphere is given by the formula S = 4mr?.
3.1 Ifr=7and m = 3, 14, calculate the value of S.

3.2 IfS = 100m, calculate the value of 7.

COMPILED FOR MATHS GRADE 8 AND 4 G| Page

Downloaded from eduresourcza.com



Downloaded from eduresourcza.com

GRADE 9 FUNCTIONS & RELATIONSHIPS CLASSWORKS & HOMEWORKS

CLASSWORK 3 DATE:

et

1. Determine the rule in the following in the following table.

Input -1 0 1 2 3 4 X
Output -4 -2 0 2 4 6

OR
Input value -1 0 1 2 3 4 X

The constant difference
between output values
X input values

What to do to get the
actual term

Output value —4 -2 0 2 4 6

2. Calculate the values of a and b in the following table.

Input (x) -1 0 1 2 5 13 b

Output (y) 3 4 5 6 9 a 24
OR

Input value -1 0 1 2 5 X

The constant difference
between output values
X input values

What to do to get the
actual term

Output value 3 4 5 6 9
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3. The perimeter of a rectangle is given by the formula P = 2L + 2B
where L = length and B = breadth.

3.1 Calculate the perimeter if the length is 10cm and the breadth is
6cm.

3.2 Calculate the breadth if the perimeter is 16cm and the length is
Scm.

HOMEWORK 4 DATE:

Consider therulesy =2x+2andy = 4 + (x — 1)(2).

1 Using FOUR input values of your choice, draw a flow diagram
for each rule to show that they are equivalent.

Input values: {—2; —1;0;1}

Input value (n) Rule Output value

-2 > >

-1 > >

2x + 2

0 jJ———m >

1 » >
Input value (n) Rule Output value

-2 > >

-1 > >

4+ (x—1)(2)
0 » >
1 > >
2 Hence show that they are equivalent using algebra.
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THE GRAPHICAL REPRESENTATION OF RELATIONSHIP

Another way of representing the relationship is graphically and focus will
be on input values that are natural numbers.

Example 1: A number pattern has a general term (nth term) of
T,, = 2n + 1 where n represents the position of the term.

1. Determine the first four terms.
2. Represent the relationship graphically.
Solutions: 1. T;=2(1)+1=3 T,=22)+1=5

T;=23)+1=7 T,=24)+1=9

2.
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CLASSWORK 5

DATE:

1. A number pattern has a general term (nth term)of T, =2n—1
where n represents the position of the term.

1.1 Determine the first four terms (take values of n as natural
numbers).

1.2 Represent the relationship graphically.

il
}_

1FH

2. For the following flow diagram, determine the output values and
hence represent the relationship graphically.

Input value (n)

1

2

Rule

v

\ 4

\ 4

4x — 2

Output value

»
»

»

\ 4
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HOMEWORK 6 DATE:
1. A number pattern has a general term (nth term)of T,, = —2n+9

where n represents the position of the term.
1.1 Determine the first four terms (take values of n as natural
numbers).

1.2 Represent the relationship graphically.

il
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2. For the following flow diagram, determine the output values and
hence represent the relationship graphically.

Input value (n)

1

2

Rule

\ 4

A\ 4

\ 4

3x+1

Output value

N
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