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Lesson 7
Functions

Outline

Part A  
Relations and Functions

•	 The Coordinate Plane

•	 Relations

•	 Functions

•	 The Vertical Line Test

Part B 
Understanding Functions

•	 Function Notation

•	 Independent and Dependent Variables

•	 Using a Function Rule

Targeted Review

Vocabulary
•	 coordinate plane

•	 origin

•	 quadrant

•	 coordinates

•	 ordered pairs

•	 relation

•	 domain

•	 range

•	 function

•	 mapping

•	 vertical line test

•	 independent 
variable

•	 dependent 
variable

•	 repeated 
substitution
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7A    EXPLORE

	Warm Up
Your student should spend no more than  
5 minutes on the Warm Up. This should be a 
quick review to activate prior knowledge.

2 )	Horizontal is left-to-right like the horizon 
(they share the same y-value.)

3 )	Vertical points are aligned up and down 
(have the same x-value)

Part A: Relations and FunctionsCheck out More to Explore in  
the Digital Pack to see if there are 
additional activities for this part of  
the lesson.



Algebra 1 Instructor Handbook� Lesson 7: Functions  >  Part A: Relations and Functions  >  Explore     129

EXPLORE    7A
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7A    EXPLORE

check-square	 Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Q:	Is horizontal left to right or up and down?
A:	 left to right  

Q:	What are the two vertical line segments?
A:	​​   MP ​​​​, ​​   NO ​​​​     

Q:	What quadrant is Point M located in?
A:	QII, Quadrant 2
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EXPLORE    7A

check-square	 Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Q:	What values are represented by the domain?
A:	x-values 

 Q:	What values are represented by the range?
A:	y-values  

Q:	Why do values  not repeat when listing the 
domain and range?

A:	Because this is a relation, not a data set.
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7A    EXPLORE

check-square	 Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Having your student make the table first will 
help them organize the mapping. Recall that 
the mapping has only one occurrence of  
any domain value or any range value, and it 
should be in ascending order.

Q:	Can the range values repeat when you 
have a function?

A:	Yes  

Q:	Can the domain values repeat in  
a function?

A:	No
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EXPLORE    7A

check-square	 Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

A )	 Saying that a function fails the vertical 
line test is enough to explain why a graph 
is not a function. This method cannot be 
used when a list of ordered pairs is given 
unless the ordered pairs are graphed first.

Example 6

A )	This is a function because it passes the 
vertical line test ( VLT ).

B )	This fails the VLT when x = 3.
Have your student draw a vertical line 
through x = 3.

C )	This is a function because it passes the 
VLT. (No repeating domain or x-values)
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7A7A    PRACTICE 1

pencil	 Practice 1
Worked solutions for these problems  

  are located in the Digital Pack.

 1 )

Point D: (−1, − 4)
Q:	In what quadrant is point D located?
A:	 QIII, Quadrant 3

3 )	Q:	Are the domain values the variable  
x or y?

A:	 x

4 )	

Q:	If the same number occurs in the range, 
can the relation be a function?

A:	 Yes, the only thing that cannot repeat 
are domain values.

6 )	

Q:	What happens on the graph when you 
do not have a function?

A:	 There are points that line up vertically.

7 )	B )	Q:	Do the points have to be ordered  
in a certain way when writing  
a relation?

A:	 No, you just need to make sure that 
all points are listed.

9 )	Problem 7 represents a function. 
Domain: { − 4, −1, 0, 2 }  Range: { −1, 0 }

10 )	The x-coordinate represents the domain 
value. Other names for the domain 
include x-value or input.
In part B of this lesson, your student will 
also be able to identify independent 
variables as x-values or the domain.

x y

− 4 8

−2 6

0 4

2 2

4 0

x y

−1 −3

0 −2

1 −1

1 3

2 0
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7APRACTICE 1    7A

12 )	Q:	What should you look at to determine if 
you have a function?

A:	 The x-values

14 )	 If your student is not convinced that this 
can be a function, have them graph the 
ordered pairs (−4, 5), (−2, 5), (0, 5), (2, 5), 
(4, 5). The result will be a horizontal line 
that will pass the vertical line test.
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7A    MASTERY CHECK

	 Mastery Check

EDIT	 Show What You Know
B )	Your student should have a table with 

unique x-values. The y-values can also be 
unique but are allowed to repeat.

C )	Example 5 in the Guided Notes can be 
used as a guide.
Because your student may use the 
numbers −9 to 9 more than once, 
combining the two relations will likely 
result in more repeated elements of the 
domain. Since part C is not a function, 
combining it with part B will still result in a 
relation that is not a function.

WAVEFORM-PATH	 Say What You Know
Your student should be able to restate the 
objectives of the lesson in their own words. If 
your student is unable to restate the lesson 
objectives, have them go back and reread the 
objectives and then explain them.

	ә Find the domain and range of a relation 
from a graph, table, and mapping.

	ә Express the definition of a function using 
words and diagrams.



7A
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PRACTICE 2    7A

pencil	 Practice 2
Worked solutions for these problems  

  are located in the Digital Pack.

 1)

Point P: (−1, 3)

4 )	

6 )	

7 )	A )	This is a function because it passes the 
VLT (or domain values are unique/do 
not repeat).

B )	R : { (−2, 1), (4, 3), (5, −2), (7, 2) }

8 )	A )	This graph fails the vertical line test 
when x = −3. Therefore, it is not  
a function.

B )	R : { (−5, 6), (−3, 1), (−3, 2), (3, 6), (9, 4) }

9 )	Problem 7 represents a function. 
Domain: {−2, 4, 5, 6}  Range: {−2, 1, 2, 3}

10)	The y-coordinate represents the range value.

Domain Range

−1

0

2

3

5

−2

−1

0

4
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7A    PRACTICE 2

If needed, have your student go back to the 
Mastery Check and reapply what they have 
learned to say and show what they know.
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EXPLORE    7B

	Warm Up
Your student should spend no more than  
5 minutes on the Warm Up. This should be a 
quick review to activate prior knowledge.

This part of the lesson is about writing 
equations in different forms. All your student 
needs to do is replace all of the x ’s with the 
number 4.

Part B: Understanding Functions Check out More to Explore in  
the Digital Pack to see if there are 
additional activities for this part of  
the lesson.
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7B    EXPLORE

check-square	 Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Q:	If an equation is already in function 
notation, what is true of the domain?

A:	All domain values are unique, or the 
domain does not repeat.
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EXPLORE    7B

Example 3

As your student becomes more comfortable 
writing the ordered pair in words, they may 
move to (time, distance) rather than a phrase 
for each variable.

check-square	 Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

If your student needs help, ask them,  
“If you make $10 an hour and work for 5 hours, 
how much money will you make?”  
What happens if you work fewer than 5 hours?  
($50, fewer hours = less money)
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7B    EXPLORE

check-square	 Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Q:	What is the ordered pair in words for  
this function?

A:	(time worked, money earned)
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7BPRACTICE 1    7B

13 )	f  (2) = 4, f  (−1) = −5, f  (5) = 13 
f  (3) = 9 is not a solution to this 
function because it does not follow 
the function rule.
Q:	What are the domain values?
A:	 domain: {2, −1, 5}
You could also use the terms x-values 
or input values.

14 )	When your student squares −1, the 
result is 1 because a negative number 
multiplied by a negative number is a 
positive number.

15 )	Miles per hour is another way of 
providing the independent and 
dependent variables. Have your 
student look at this phrase or the 
equation in part B if they are uncertain 
how to write the ordered pair in words.

pencil	 Practice 1
Worked solutions for these problems  

  are located in the Digital Pack.

 1  )	Your student can use f  ( x), g  ( x), or h ( x). 
However, f  ( x) is most common in function 
notation in Algebra.

4–5 )	
While using f  ( x) will still result in an 
equation in function notation, make 
sure your student carefully follows the 
directions and uses the correct variable.

6–7 )
Changing between forms will become 
more important as your student moves 
through high school mathematics. 
Understanding this is the same equation 
in different forms now will make other 
topics flow more smoothly later on.

8 )	A )	Dependent variable:  m   
Independent variable:  p

B )	( people attending, money collected)
C )	The money collected depends on the 

number of people attending.

9 )	A )	Dependent variable:  w 
  Independent variable:  r

B )	( rate water running, water used)
C )	The water used depends on the rate 

the water is running.

10 )	g (2) = − ​​ 1 _ 2 ​​ (2) + 1 = 0

g (x) = ​​{ ​ 3 _ 2 ​ , 1, ​ 1 _ 2 ​ , 0}​​

Your student should evaluate the function 
four times since they are given four 
elements in the domain.
Q:	How many times will you need to 

evaluate this function? Explain.
A:	 Four, because there are four given  

domain values.
Writing the g  ( x) values using decimal 
values rather than improper fractions  
is also correct. If your student prefers  
this, know that a fraction provides  
more directions than a decimal when 
graphing slope.

Q:	What is the decimal equivalent of ​​ 3 __ 2 ​​ ?
A:	 1.5

 11 )	h (2) = 5 − (2) = 3
h (x) = { 6, 5, 4, 3 }

12 )	

It is preferred that your student leave 
the answers in fraction form since 
the equation already has a common 
denominator.

x f (x)

−8 − ​​ 23 __ 8  ​​

0 ​​ 17 __ 8  ​​

1 ​​ 11 __ 4  ​​

8 ​​ 57 __ 8  ​​
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7B    MASTERY CHECK

	 Mastery Check

EDIT	 Show What You Know
A )	 If your student is not sure which is the 

dependent variable, have them say the 
sentence both ways. Usually the one  
that sounds better is the correct order  
and names the dependent and 
independent variables.

B )	Your student does not have to show their 
work for Part B, but it will help if they have 
incorrect values.

C )	Q:	What are you solving for in  
this question?

A:	 number of days on vacation 

Q:	What will the 500 replace in  
the equation?

A:	 c (d )
D )	This is a multi-step problem. Have your 

student think about what number they 
need to start with, and the operations 
needed to find the total number  
of excursions.
Other parts of the Mastery Check may be 
needed to answer part D.
Q:	What is the maximum amount the Ross 

family can spend?
A:	 $3,000 

Q:	If they round the final number to 5, ask 
“What is 5 times $ 400?”

A:	 $2,000 

Q:	Does the Ross family have this to 
spend after food and gas?

A:	 No 

Q:	Should the number round up or down 
in this case?

A:	 Down

WAVEFORM-PATH	 Say What You Know
Your student should be able to restate  
the objectives of the lesson in their  
own words. If your student is unable to restate 
the lesson objectives, have them go back and 
reread the objectives and then explain them.

	ә Write equations with two variables in 
function notation.

	ә Identify variables as dependent  
or independent.

	ә Evaluate a function for the dependent 
variable knowing a set of values for the 
independent variable.

	ә Determine whether a specific point is 
a solution for a function presented as a 
graph, table, or equation.

FILE-ALT Lesson Test
After achieving mastery for Parts A and B 
of this lesson, your student has the option 
to take the test. Before taking the test, ask 
your student these questions:

•	 Do you know all the new 
vocabulary words?

•	 Can you explain the objectives?

•	 Do you know how to check  
your work?

•	 Do you know how to use your 
Formula Sheet?

•	 Were you able to complete the 
practice questions without help?

YES

If your student can answer “yes” to all  
of these questions, decide if your student 
is ready to take the Lesson Test.

NOT YET 

If your student cannot answer “yes” to all 
of these questions, consider having your 
student complete some of these options:

•	 Rework Practice 1.

•	 Complete Practice 2.

•	 Review the videos,  
Guided Notes, and Examples.
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PRACTICE 2    7B

pencil	 Practice 2
Worked solutions for these problems  

  are located in the Digital Pack.

8 )	A )	Dependent variable: p 
Independent variable: h

B )	(hours worked, amount paid), ( h, p )
C )	The amount you get paid depends on 

the hours you work.

9 )	A )	Dependent variable: v 
Independent variable: a

B )	(angle of incline, velocity of ball), ( a, v )
C )	The velocity of the ball depends on the 

angle of incline.

12 )	

13 )	 f  (2) = ​​ 8 __ 3 ​​ ,  f  (−1) = − ​​ 4 __ 3 ​​ ,  f  (6) = 8 
The ordered pair (−3, − 4) is a solution 
because it follows the function rule.

If needed, have your student go back to the 
Mastery Check and reapply what they have 
learned to say and show what they know.

FILE-ALT Lesson Test
Refer to the Part B Mastery Check instructor 
note to determine if your student is ready for 
the test.

x f (x)

−3 −1​​

−2 − ​​ 2 __ 3 ​​

−1 − ​​ 1 __ 3 ​​

0 0

1 ​​ 1 __ 3 ​​
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TARGETED REVIEW 7

Problem 1 2 3 4 5 6 7 8 9 10 11 12 13

Lesson Origin 2 4 5 5 PA PA 6 6 6 4 2 6 5

bullseye	 Targeted Review
Worked solutions for these problems  

  are located in the Digital Pack.

If your student is going to take the  
Lesson Test, it is recommended that they do 
so before beginning the Targeted Review. 

 1 )	2 (n − 7) = ​​ 3 __ 4 ​​ n + ​​ 7 __ 2 ​​ 
n = 14  

*Multiplying through by the LCD is not 
required but can be helpful.

2 )	

5 )	Point A: (2, 3); QI 
Point B: (−3, 2); QII 
Point C: (1, −1); QIV 
Point D: (1, −1); QIV 
Point E: (4, −1); QIV 
Point F: (4, −1); QIV

6 )	

9 )	Min: 20 
Q1: 22 
Med: 25 
Q3: 28 
Max: 30

10 )	lower < 13 
upper > 37 
This data set contains no outliers.

12 )	Distractor Rationale:
B )	The mean cannot increase when the 

new element is less than the  
current mean.

C )	The mean would stay the same if the 
new element was the same as the 
current mean.

13 )	Distractor Rationale:
A )	This is the number of drivers in 

the ratio without using any other 
information in the problem.

C )	This is the solution if you use  

​​ 8 __ 3 ​​ = ​​ 1,100 ____ x ​​  rather than ​​ 11 __ 3  ​​ = ​​ 1,100 ____ x ​​
D )	This is the number of bus riders rather 

than drivers.

−9−14
x

(0, 6): G; on the y-axis
(−2, 0): M; on the x-axis
(− 4, 4): R; QII
(2, − 4): L ; QIV

(0, 0): O; the origin
(− 4, − 4): K; QIII


