
Relating Linear Functions and Graphs  
 

Student Probe 
Explain the change in the graphs of the two functions: 
a. y x  to 4y x  

b. y x  to 2y x  

 
The change from y x  to 4y x  is that the graph 

shifts up 4 units or the y-intercept changes from 0,0  to 

0,4 . 

The change from y x  to 2y x  is that the graph 

becomes steeper.  The slope changes from 1 to 2. 
 

Lesson Description 
This lesson uses the concept of transformation of 
functions to relate graphs of the basic linear function 
y x  to other functions of the form y mx b .  The goal 

of this lesson is for students to develop a mental 
“picture” of linear functions without the necessity of 
graphing the function.  The use of graphing calculators is 
recommended for this lesson. 
  
Rationale 
Examining the effect of changing the coefficient or 
constant in a linear function will deepen the 
understanding of the relationship between the graph and 
equation as well as the nature of linear functions for 
students.  It is important for students to have a visual 
representation of the graph from the function and also to 
have a concept of the function that describes the graph 
by examining the graph. 
 

Preparation 
Students should be provided with graph paper with the 
axes labeled and colored pencils. It is strongly suggested 
that students have access to graphing calculators during this lesson. 

At a Glance 
What: Transformations of linear 
functions 
Common Core State Standard: CC.9-
12.F.IF.7a. Graph functions expressed 
symbolically and show key features of 
the graph, by hand in simple cases and 
using technology for more complicated 
cases. (a) Graph linear and quadratic 

functions and show intercepts, maxima, 

and minima. 
Matched Arkansas Standard: AR.9-
12.NLF.AI.4.2 (NLF.4.AI.2) Determine 
minimum, maximum, vertex, and zeros, 
given the graph 
Mathematical Practices:  
Reason abstractly and quantitatively.  
Model with mathematics. 
Attend to precision. 
Who: Students who cannot describe the 
transformations of a linear function 
graph. 
Grade Level: Algebra 1 

Prerequisite Vocabulary: linear function, 
coefficient, constant, transformation, 
slope 
Prerequisite Skills: write a linear equation 
in slope-intercept form, graph a linear 
equation from slope-intercept form, 
identify coefficient and constant terms in 
a linear function  
Delivery Format: Individual or pairs 
Lesson Length: 15 min 
Materials, Resources, Technology: 
graphing calculator or colored pencils 
and graph paper 
Student Worksheets: none 



Lesson 
 
 The teacher says or does… Expect students to say or do… If students do not, then the 

teacher says or does…  

1. Graph y = x on your 
paper. 

Student graphs the line 

beginning at 0,0 with slope of 

1. 

What does y = x mean?   
What is the slope of x?   
What does a slope of 1 
indicate?   
Make a table of values and 
graph. 

2. Use a different color 

pencil and graph y = 
1

2
x 

on the same axis.  

Student will graph a line 

beginning at 0,0 with slope of 

1

2
. 

What is the slope?   
Where does the graph begin?  
Make a table of values and 
graph. 

3. How does are the graphs 
the same? 
 
 
 
How are the graphs 
different? 

Answers may vary, but listen 
for, “they have the same y-
intercept”, “they begin at the 
same place”, “they are both 
increasing”. 
 Answers may vary, but listen 
for, “the second one is less 
steep (or flatter)”. 

Look at the graph of both?  
How can you compare the 
two graphs?   
What is different and what is 
the same? 
Prompt students. 

4. Where would the graph 
of y = 3x be on the axes? 

It will begin at the same point 
and be steeper than the first 
two functions. 

What is the slope?   
Where does the graph begin?  
Make a table of values and 
graph. 

5. Graph y = x + 1 on the 
same axes using a 
different color pencil. 

Students graph a line beginning 

a 0,1 with a slope of 1.   

Where does this line begin?  
Use a table of values to graph 
the line. 

6. How does this graph 
compare to y = x? 

Answers may vary, but listen 
for, “it has the same slope or 
steepness, but it’s y-intercept is 

0,1 instead of 0,0 .” 

Prompt students.   

7. If you graph y = x + 2, 
where do you think it will 
be compared to y = 2x? 

It will begin at (0, 2) and have 
the same slope as y = x and be 
parallel to y = x, but higher on 
the y-axis. 

Look at the graph of both.  
How can you compare the 
two graphs?   
What is different and what is 
the same? 

 



 

 The teacher says or does… Expect students to say or do… If students do not, then the 
teacher says or does…  

8. Graph y = x – 1 on the 
same axes using a 
different color pencil. 

It will begin at 0, 1 and have 

the same slope as y = x and be 
parallel to y = x but lower on 
the axis. 

Look at the graph of both.  
How can you compare the 
two graphs?   
What is different and what is 
the same? 

9. How does changing the 
coefficient affect the 
graph of a linear 
function? 

The coefficient is the slope in 
 y = mx + b, so it makes the 
graph of the function steeper. 

Look at the graphs and 
compare.   
Graph y = x and y = 2x on a 
new set of axes.   
How do they compare? 

10. How does adding and 
changing the constant 
term or y-intercept affect 
the graph of a linear 
function? 

The constant term is the y-
intercept, so it moves the graph 
of the function up and down on 
the y-axis. 

Look at the graphs and 
compare.   
Graph y = x and y = x + 1 on a 
new set of axes.   
How do they compare? 

11. Repeat with additional 
linear functions as 
necessary. 

  

  

Teacher Notes 
1. The use of a graphing calculator is an efficient and effective tool for teaching this lesson.  

However, it is suggested that students use graph paper and colored pencils to graph by 
hand first. 

2. Encourage students to use appropriate terminology such as y-intercept, slope, increasing, 
decreasing, etc. 

 

Variations 
Graph each function on the graphing calculator and have students compare the graphs. 
 

Formative Assessment 
Compare the graphs of 3 2y x  and 2 3y x .  How are they alike?  How are they different? 
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