
Helping With Math

GRADE 8

Welcome members!   - MATH CLUB - 

Understanding Basic Concepts 
of Relations and Functions

Practically in everyday of our lives, we look at the relationship 
between things or quantities. In this worksheet, we will understand 
more the concepts about ordered pairs and the difference between 
relations and functions. 

Understanding Basic Concepts of Relations and Functions

Name

Kate

Marvin

Harry 

ID Number

0134

0185

0118 

Given the name and ID 
numbers of the new members 
of the Math Club, it shows that 
every student has his/her own 
ID number which cannot be 
duplicated with the other 
student.

Is this a relation, a function or 
both a relation and function? 
Let us find out! 



● An ordered pair number is a pair of numbers 
in the form of 

                                           

● The first number corresponds to the 
x-coordinate or as an INPUT and second 
number to the y -coordinate or as an  OUTPUT.
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A relation is any set of ordered pairs. 
It is a set of pairs of INPUT and OUTPUT values.

The set of first coordinates is called the domain of the relation.

or

The set of second coordinates is called the range of the relation.

Example 1:  

In the relation, {(1, 4), {-2, 6), (1, 2), (4, -3)},

The domain is {-2, 1, 4} and range is {-3, 2, 4, 6}.

Note that we write the same element in the domain or range once.

Example 2: y

x1   2   3   4-4  -3  -2  -1  0
-1   
-2   
-3   
-4

4   
3   
2   
1

Assume that the entire function 
is shown.

Domain: -3 ≤ x ≤ 3
Range: -2 ≤ y ≤ 4

RELATIONS

LET’S REVIEW



Understanding Basic Concepts of Relations and FunctionsUnderstanding Basic Concepts of Relations and Functions

KINDS OF  RELATIONS

Ordered 
Pairs

Mapping 
Diagram

Table of 
Values Graph

(x, y)

(-2, 3)
(-1, 2)
(2, 1)
(3, 1)

-2
-1
2
3

3
2
1

Input Output x y

-2 3

-1 2

2 1

3 1

y

x

0
1
2
3

2
4
6
8

-1
0
1
2

3
5
6

2

3
6

0
2
4
7

One-to-one
Function

Many-to-one
Function

One-to-many
Not a function

x y x y x y

WAYS TO REPRESENT RELATIONS

In a one-to-one 
relation, given any 

value in the 
domain, there is 

only one value  that 
can be paired with 
the given values in 

the range.

In a one-to-many 
relation, the value in 

the domain is 
paired with two or 
more values in the 

range.

Many-to-one 
relation states that 
when two or more 

values in the 
domain share a 

common value in 
the range.
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Relation

Function

A function is a relation when each 
element in the domain is paired with 
exactly one element in the range.

All functions are relations, but not all 
relations are functions.

FUNCTIONS

Vertical Line Test

If a vertical line 
crosses the graph 
of a relation in 
more than one 
point, then the  
relation cannot be 
a function. 

y

x1   2   3   4-4  -3  -2  -1  0
-1   
-2   
-3   
-4

4   
3   
2   
1

y

x1   2   3   4-4  -3  -2  -1  0
-1   
-2   
-3   
-4

4   
3   
2   
1

Not a Function
A vertical line intersects 
in more than one point.

Function
No vertical line intersects 
in more than one point.

INDEPENDENT AND DEPENDENT VARIABLES

● When an equation represents a function, the variable (usually 
x) whose values make up the domain is called the 
independent variable.

● The other variable (usually y) whose values make up the 
range is called the dependent variable, because its values 
depend on x.
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FUNCTION NOTATION

Example:
The equation y = 3x can be written as f(x) = 3x, where f is the 
name of the function, x is an input value from the domain of the 
function, and f(x) is the function value (or y-value) corresponding 
to x.

● If a relation is a function, the “y” in the equation can be 
replaced with f(x).

● f(x) is simply a notation to represent a function. It can be read 
as ‘f’ of ‘x’.

● The x in f(x) tells us that the value of f(x) depends on x.

Example:

● Functions are usually represented by a function rule where 
you express the dependent variable, y, in terms of the 
independent variable, x.

y = 3x
Output Input

FUNCTION RULE

EVALUATING A FUNCTION RULE

Example: If f(x) = 4x2 - 3x - 1, find f(0):
f(0) = 4(0)2 - 3(0) - 1 Substitute 0 for x.

               = 0 - 0 - 1
                = -1 We say “f of x is -1”. This is

equivalent to the ordered pair 
(0,-1).

● To evaluate a function rule, substitute the values of x 
and solve for f(x) or y.
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TRY THIS

1. {(3, 4), (1, 3), (3,5), (4, -6)} 3.   {(1, 2), (2, 3), (3,4), (4, 5)}

2.. 
-3
-5
5
3

2
3
4

Input Output

4. 

y

x

Identify if the following is a function.

LET’S REMEMBER

● All functions are relations, but not all relations are 
functions.

● Relations can be represented by table values, 
mapping diagram, ordered-pair numbers and graph.

● Functions can also be represented by function rules 
using the independent and dependent variables.

Answer:
1. Not a function 

The value 3 in the domain set is duplicated and paired with 
different values in the range set.

2. Function
This is an example of many-to-one-relation which is a function.

3. Function
This is a one-to-one relation, values in the domain are paired with 
common value in the range set.

4. Not a Function
If we apply the vertical line test, a vertical line intersects at more  
than one point.



TABLE  OF ACTIVITIES

1. Welcome New Members!
2. More Club Activities, More Fun
3. Attendance Check! 
4. Club Officers, Yes or No?
5. We’re Complete!
6. Members and Meetings
7. Follow the Rules
8. Fun With Functions
9. Let’s Pair Up! 

10. Go Math Team!



WELCOME NEW MEMBERS!

The Math Club are now accepting and identifying their new 
members. Identify the following statements with the correct 
concepts about relations and functions.

1. It is the set of first coordinates of 
the relation. Answer:____________

2. It is a relation when each element 
in the domain is paired with 
exactly one element in the range.

Answer:____________

3. It is a pair of numbers in the form 
of (x, y). Answer:____________

4. It is the set of second coordinates  
of the relation. Answer:____________

5. It is a line test used to check if a 
relation is a function.

Answer:____________
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Welcome members!
- MATH CLUB - 



MORE CLUB ACTIVITIES, MORE FUN

The students are excited to join more club activities. Let us help 
them by identifying the kinds of relations. Write OTO if 
One-to-one, MTO if  Many-to-one and OTM if One-to-many. Then, 
identify if it is a function.
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-2
-1
2
4

-2
1
2

-1

0
1

2
4
6
8

x y x y

{(3, 4), {-4, 4), (1, 2), (-1, 1)}1. {(-2, 8), {-3, 3), (-2, 1), (6, 0)}2.

3. 4.

5.
x 1 3 5

y 3 5 7

6.
input -1 2 2

output -5 -4 7

MATH IS FUN! 



ATTENDANCE CHECK!

Write the domain and range of the following relations. Then, put a 
check (✓) on the last column if the relation is a function and cross 
(X) if not. Then, justify your answer.
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           Given Domain Range Function

1. {(3, 2), {-2, 1), (3, 4), 
(1, -3), (5, 0)}

2. 

3. 

4. 

-3
-2
1
2

3
5
6
7

x y

x -1 1 3

y -4 -2 -2

y

x
1   2   3   4-4  -3  -2  -1    0-1   

-2   
-3   
-4

4   
3   
2   
1



CLUB OFFICERS, YES OR NO?

Time to vote for the new club officers. Yes or No? Write the 
domain and range of domain and range of the following graphs. 
Determine if each graph shows a function. Assume that the entire 
function is shown.
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y

x1   2   3   4-4  -3  -2  -1  0
-1   
-2   
-3   
-4

4   
3   
2   
1

y

x1   2   3   4-4  -3  -2  -1  0
-1   
-2   
-3   
-4

4   
3   
2   
1

y

x1   2   3   4-4  -3  -2  -1  0
-1   
-2   
-3   
-4

4   
3   
2   
1

y

x1   2   3   4-4  -3  -2  -1  0
-1   
-2   
-3   
-4

4   
3   
2   
1

Domain:______________
Range:_______________
Function:  Yes___No___

Domain:______________
Range:_______________
Function:  Yes___No___

Domain:______________
Range:_______________
Function:  Yes___No___

Domain:______________
Range:_______________
Function:  Yes___No___

1. 2.

3. 4.



WE’RE COMPLETE!

The Math Club is having their first club meeting with the new 
members. Let us join the new members by completing the table 
values. Then, explain your answer if this relation is a function.
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Given: 2x - y = 5

a. Complete the table values.

b. List the ordered pair 
numbers.

c. Construct a graph. 

d. Is this relation a 
function? Explain.
____________________
____________________
____________________
____________________
____________________
____________________
____________________
____________________
____________________
____________________
____________________

x -2 -1 1 2

y

y

x



5. The total number of Math club members is related to 
the number of forms that were collected. 
Function or not a function:________________________

Independent variable:_______________________
Dependent variable:________________________

MEMBERS AND MEETINGS

Is each relation a function? Justify your answer. If the relation is a 
function, state the independent variable and the dependent 
variable. 
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1. The age of the members is related to their weight.
Function or not a function:________________________

Independent variable:_______________________
Dependent variable:________________________

2. The amount of money taken in for the fundraiser is related to the 
number of raffle tickets that is being sold by the Math Club 
members.
Function or not a function:________________________________

Independent variable:_______________________
Dependent variable:________________________

3. The height of the members is related to their grade level.
Function or not a function:________________________________

Independent variable:_______________________
Dependent variable:________________________

4. The duration of the club meeting is related to the number of the 
topics they will discuss.
Function or not a function:________________________________

Independent variable:_______________________
Dependent variable:________________________



FOLLOW THE RULES

As members of the Math Club, they have to follow the rules and 
regulations. In this part, determine the function rule that matches 
the table. Then, complete the missing numbers inside the table.
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x y

-1 3

0 4

1

2

x y

-2 4

-1

2 4

4

x y

2 3

4

6

8 15

x y

0 0

1

3 -9

5

x y

-3

-2 5

-1 3

0

x y

-5

-3 -14

3

5 18

1.
2.

3.

4.

5.
6.

RULE 1
RULE 2

RULE 3

RULE 4

RULE 5

RULE 6



FUN FUNCTIONS

FUN WITH FUNCTIONS 

Math Club members are having fun in their activities. They say, 
Fun with Functions! Look at the given equation. Find each value, 
then write the solution and answer on the space provided.
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Given the function defined by f(x) = 3x2 - 5, find the function 
values. Then, graph the function.

1. f(0)

2. f(-2)

3. f(½)

4. f(2.7)

5. f(3)



LET’S PAIR UP!

The Math Club is having an activity by pairs. Let us help them find 
the range of the following function. Write your solution and answer 
on the space provided. 
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1. f(x) = 1 + 2x   ;     {-4, -2, -1, 2, 3}

2.    f(x) = -4x - 1  ;     {-3, -2, 0, 1, 3}

3.    f(x) = x2 + 5  ;     {-4, -1, 2, 5, 6}



GO MATH TEAM!

The Math Club is having a mini competition among the members. 
Answer the following questions, complete the missing numbers in 
the table and construct a graph.
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The Math Club is having a mini Math activity among the members. 
Each correct answer is 3 points. There are 30 questions in each 
round. They have to answer 20 to 30 questions to be included on 
the next round and they are given additional 5 points at the start for 
a bonus question which was answered correctly.

a. Identify the independent and dependent variables. 

b. Write a rule or an equation that represents this situation. 

c. Complete the table.

d. Construct a graph. e. Is this a function? Explain.

f.    What is the minimum number of points a team can 
earn to be included on the next round? What is the 
maximum number of points?

Number of correct answers 18 22 25 30

Number of points



ANSWER GUIDE

Activity 1

1. Domain
2. Function
3. Ordered pair number
4. Range
5. Vertical Line Test

Activity 2

1. MTO Function
2. OTM Not a function
3. MTO Function
4. OTM Not a function
5. OTO Function
6. OTM Not a function

Activity 3

1. D: {-2, 1, 3, 5} R: {-3, 0, 2, 1, 4} Function: X
The value 3 in the domain is paired with two values, 2 and 4, 
in the range. 

2. D: {-3, -2, 1, 2}  R: {3, 5, 6, 7} Function: ✓
        Each input value is paired with only one output value. 
3. D: {-1, 1, 3}  R: {-4, -2} Function: ✓

Each element of the domain is being paired to one and only 
element in the range. However, it is okay for two or more 
values in the domain to share a common value in the range.

4. D: {-2, 2, 4} R: {-2, -1, 1} Function: X
The value 2 in the domain is paired with two values, -1 and 1, 
in the range. 

Understanding Basic Concepts of Relations and Functions



ANSWER GUIDE

Activity 4

1. Domain: x =2
Range: -3 ≤ y ≤ 3
Function: No

2. Domain:  -2 ≤ x ≤ 2
Range: -2 ≤ y ≤ 2
Function: No

Understanding Basic Concepts of Relations and Functions

3. Domain:  -4 ≤ x ≤ 4
Range: -3 ≤ y ≤ 3
Function: Yes

4. Domain:  -3 ≤ x ≤ 2
Range: -4 ≤ y ≤ 3
Function: Yes

Activity 5

The relation 2x - y = 5 can be written as function rule y = 2x - 5.

a. -9, -7, -3, -1

b. Ordered pair numbers:
{(-2, -9), (-1, -7), 
   (1, -3), (2, -1)}

c.
y

x2    4    6    8-8   -6   -4   -2  0
-2   

-4   

-6   

-8

8   

6   

4   

2

d. The relation is a function 
because if we use the 
vertical line test, a vertical 
line intersects in no more 
than one point. Also, this 
relation is a one-to-one 
function. 
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Activity 6

1. Not a function
There is a chance that two or more members are in the same 
age but with different weight. 

2. Function
The total amount will be depended on the number of raffle 
tickets sold. If number of raffle tickets increases, the total 
amount increases also. 
Independent: Number of tickets sold
Dependent: Total amount of money

3. Not a function
There is a chance that two or more members with the same 
height will be also in different grade level.

4. Function
The length of the duration of the club meeting will be 
depended on the number of topics that they will discuss. The 
more topics to be discussed, the longer the duration of 
meeting it will be. 
Independent: Number of topics
Dependent: Duration of the club meeting

5. Function
The total members will be depended on the number of forms 
they have collected. Each member has his/her own form to be 
submitted.
Independent: Number of forms
Dependent: Number of total members

Understanding Basic Concepts of Relations and Functions



ANSWER GUIDE

Activity 7

1. Function rule: y = x + 4 4. Function rule: y = -3x
Missing numbers: 5, 6 Missing numbers: -3, -15

2. Function rule: y = x2 5. Function rule: y = -2x + 1 
Missing numbers: 1, 16 Missing numbers: 7, 1

3. Function rule: y = 2x - 1 6. Function rule: y = 4x - 2
Missing numbers: 7, 11 Missing numbers: -22, 10

Activity 8

1. f(0) = 3(0)2 - 5 4. f(2.7) = 3(2.7)2 -  5
= 3(0) - 5 = 3(7.29) - 5
= 0 - 5 = 21.87 - 5
= -5 = 16.87

2. f(-2) = 3(-2)2 - 5 5. f(3) = 3(3)2 - 5 
= 3(4) - 5 = 3(9) - 5
= 12 - 5 = 27 - 5
= 7 = 22

3. f(½) = 3(½)2 - 5
= 3(¼) - 5
= ¾ - 5
= -4 ¼

Understanding Basic Concepts of Relations and Functions
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1. f(x) = 1 + 2x   ;     Domain: {-4, -2, -1, 2, 3}

a. f(-4) = 1 + 2(-4) b. f(-2) = 1 + 2(-2) c. f(-1) = 1 + 2(-1)
                = 1 + (-8)    = 1 + (-4)    = 1 + (-2)
                = -7    = -3    = -1

 d.   f(2) = 1 + 2(2) e.  f(3) = 1 + 2(3) Range:
             = 1 + 4    = 1 + 6 {-7, -3, -1, 5, 7}

     = 5    = 7

2. f(x) = -4x - 1  ;     Domain: {-3, -2, 0, 1, 3}

a. f(-3) = -4(-3) - 1 b. f(-2) = -4(-2) - 1 c. f(0) = -4(0) - 1
       = 12 - 1            =  8 - 1           =  0 - 1
       = 11                              = 7                          = -1

 d.    f(1) = -4(1) - 1 e. f(3) = -4(3) - 1 Range:
     = -4 - 1   = -12 - 1 {11, 7, -1, -5, -13}
     = -5                               = -13

3. f(x) = x2 + 5  ;     Domain: {-4, -1, 2, 5, 6}

a. f(-4) = (-4)2 + 5 b.  f(-1) = (-1)2 + 5 c.  f(x) = (2)2 + 5 
       = 16 + 5             = 1 + 5            =  4 + 5
       = 21                              = 6                           = 9

 d.     f(5) = (5)2 + 5 e.  f(6) = (6)2 + 5 Range:
     = 25 + 5    = 36 + 5 {21, 6, 9, 30, 41}
     = 30                                 = 41

Activity 9

Understanding Basic Concepts of Relations and Functions



ANSWER GUIDE

Activity 10

a. Independent variable: Number of correct answers
Dependent variable: Number of points

b. y = 3x + 5

c.

d.

f. The minimum number of points a team can earn to be included 
on the next round is to answer at least 20 questions correctly. That 
will be y = 3(20) + 5, the answer is 65 points. The maximum 
number of points is y = 3(30) + 5 which is 95 points.

Number of correct answers 18 22 25 30

Number of points 59 71 80 95

y

x-100 -90 -80 -70 -60 -50 -40 -30 -20 -10
-10

-20

-30

-40

-50

-60

-70

-80

-90

-100

10   20  30   40   50  60   70  80  90  100

100

90

80

70

60

50

40

30

20

10

e. y = 3x + 5  is a 
function because if 
we use the vertical 
line test, a vertical 
line intersects in no 
more than one 
point. Also, this 
relation is a 
one-to-one function. 

Understanding Basic Concepts of Relations and Functions



Copyright Notice

This resource is licensed under the Creative Commons 
Attribution-NonCommercial 4.0 International license.

You are free to:

● Share — copy and redistribute the material in any medium or 
format

● Adapt — remix, transform, and build upon the material

Under the following terms:

● Attribution — You must give appropriate credit, provide a link 
to the license, and indicate if changes were made. You may 
do so in any reasonable manner, but not in any way that 
suggests the licensor endorses you or your use.

● NonCommercial — You may not use the material for 
commercial purposes.

For more information on this license, visit the following link:

http://creativecommons.org/licenses/by-nc/4.0/

Where possible, free-use images are sourced from online 
repositories such as Wikipedia and Wikimedia Commons. 
References and sources for images are provided in the speaker 
notes section of this document. 

Thank you!
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http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


Thank you

Thank you so much for purchasing and downloading this 
resource.

We hope it has been useful for you in the classroom and that your 
students enjoy the activities.

For more teaching and homeschooling resources like this, don’t 
forget to come back and download the new material we add every 
week!

Thanks for supporting Helping With Math. We can provide 
teachers with low-cost, high-quality teaching and homeschooling 
resources because of our loyal subscribers and hope to serve you 
for many years to come.

- The Entire Helping With Math Team :)
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