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Lesson 1.3.1: Creating and Graphing Linear Equations in Two Variables
Warm-Up 1.3.1
Read the information that follows and use it to complete the problems.

A cell phone company charges a $20 flat fee plus $0.05 for every minute used for calls.

1.  Make a table of values from 0 to 60 minutes in 10-minute intervals that represent the total 
amount charged.

2. Write an algebraic equation that could be used to represent the situation.

3. What do the unknown values in your equation represent?
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Lesson 1.3.1: Creating and Graphing Linear Equations in Two Variables
Common Core Georgia Performance Standards

MCC9–12.A.CED.2★

MCC9–12.N.Q.1★

Warm-Up 1.3.1 Debrief
A cell phone company charges a $20 flat fee plus $0.05 for every minute used for calls.

1.  Make a table of values from 0 to 60 minutes in 10-minute intervals that represent the total 
amount charged.

Minutes used Total amount charged ($)
0 20 + 0(0.05) = 20.00

10 20 + 10(0.05) = 20.50
20 20 + 20(0.05) = 21.00
30 20 + 30(0.05) = 21.50
40 20 + 40(0.05) = 22.00
50 20 + 50(0.05) = 22.50
60 20 + 60(0.05) = 23.00

2. Write an algebraic equation that could be used to represent the situation.

y = 0.05x + 20

3. What do the unknown values in your equation represent?

x represents the number of minutes used, and y represents the total amount charged.

Connection to the Lesson

•  Students will be creating equations just like these in the upcoming lesson but will be given the 
option of skipping the step of creating the table of values.

• Students gain exposure to working with input and output pairs in the warm-up.

• Students will take this type of problem a step further and graph the equation.
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Prerequisite Skills

This lesson requires the use of the following skills:

• plotting points in all four quadrants

• understanding slope as a rate of change

Introduction
Many relationships can be represented by linear equations. Linear equations in two variables 
can be written in the form y = mx + b, where m is the slope and b is the y-intercept. The slope of a 
linear graph is a measure of the rate of change of one variable with respect to another variable. The 
y-intercept of the equation is the point at which the graph crosses the y-axis and the value of x is zero.

Creating a linear equation in two variables from context follows the same procedure at first for 
creating an equation in one variable. Start by reading the problem carefully. Once you have created 
the equation, the equation can be graphed on the coordinate plane. The coordinate plane is a set of 
two number lines, called the axes, that intersect at right angles.

Key Concepts

Reviewing Linear Equations:

•  The slope of a linear equation is also defined by the ratio of the rise of the graph compared to 
the run. Given two points on a line, (x

1
, y

1
) and (x

2
, y

2
), the slope is the ratio of the change in the 

y-values of the points (rise) to the change in the corresponding x-values of the points (run).

slope
rise
run

= =
−
−

y y
x x
2 1

2 1

•  The slope-intercept form of an equation of a line is often used to easily identify the slope 
and y-intercept, which then can be used to graph the line. The slope-intercept form of an 
equation is shown below, where m represents the slope of the line and b represents the y-value 
of the point where the line intersects the y-axis at point (0, y).

y = mx + b

• Horizontal lines have a slope of 0. They have a run but no rise. Vertical lines have no slope.

• The x-intercept of a line is the point where the line intersects the x-axis at (x, 0).

• If a point lies on a line, its coordinates make the equation true.
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•  Sometimes you need to skip values on the y-axis. It makes sense to do this if the y-intercept is 
very large (positive) or very small (negative). For example, if your y-intercept is 10,000, you 
could start your y-axis numbering at 0 and “skip” to 10,000 at the next y-axis number. Use a 
short, zigzag line starting at 0 to about the first grid line to show that you’ve skipped values. 
Then continue with the correct numbering for the rest of the axis. For an illustration, see 
Guided Practice Example 3, step 4.

•  Only use x- and y-values that make sense for the context of the problem. Ask yourself if 
negative values make sense for the x-axis and y-axis labels in terms of the context. If negative 
values don’t make sense (for example, time and distance can’t have negative values), only use 
positive values.

• Determine the independent and dependent variables. 

•  The independent variable will be labeled on the x-axis. The independent variable is the 
quantity that changes based on values you choose.

•  The dependent variable will be labeled on the y-axis. The dependent variable is the quantity 
that is based on the input values of the independent variable.

Graphing Equations Using a Table of Values

Using a table of values works for any equation when graphing. For an example, see Guided Practice 
Example 1, step 7.

1. Choose inputs or values of x.

2. Substitute those values in for x and solve for y.

3. The result is an ordered pair (x, y) that can be plotted on the coordinate plane.

4. Plot at least 3 ordered pairs on the line.

5. Connect the points, making sure that they lie in a straight line.

6.  Add arrows to the end(s) of the line to show when the line continues infinitely (if continuing 
infinitely makes sense in terms of the context of the problem). 

7. Label the line with the equation. 
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Guided Practice 1.3.1
Example 1

A local convenience store owner spent $10 on pencils to resell at the store. What is the equation of 
the store’s revenue if each pencil sells for $0.50? Graph the equation.

1.  Read the problem and then reread the problem, determining the 
known quantities.

Initial cost of pencils: $10

Charge per pencil: $0.50

2. Identify the slope and the y-intercept.

The slope is a rate. Notice the word “each.” 

Slope = 0.50

The y-intercept is a starting value. The store paid $10. The starting 
revenue then is –$10.

y-intercept = –10

3.  Substitute the slope and y-intercept into the equation y = mx + b, where 
m is the slope and b is the y-intercept.

m = 0.50

b = –10

y = 0.50x – 10

4. Change the slope into a fraction in preparation for graphing.

0.50
50

100

1

2
= =
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Example 2

A taxi company in Atlanta charges $2.50 per ride plus $2 for every mile driven. Write and graph the 
equation that models this scenario.

1.  Read the problem statement and then reread the problem, determining 
the known quantities.

Initial cost of taking a taxi: $2.50

Charge per mile: $2

2. Identify the slope and the y-intercept.

The slope is a rate. Notice the word “every.” 

Slope = 2

The y-intercept is a starting value. It costs $2.50 initially to hire a cab 
driver. 

y-intercept = 2.50

3.  Substitute the slope and y-intercept into the equation y = mx + b, where 
m is the slope and b is the y-intercept.

m = 2

b = 2.50

y = 2x + 2.50
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Example 3

Miranda gets paid $300 a week to deliver groceries. She also earns 5% commission on any orders she 
collects while out on her delivery run. Write an equation that represents her weekly pay and then 
graph the equation.

1.  Read the problem statement and then reread the problem, determining 
the known quantities.

Weekly payment: $300

Commission: 5% = 0.05

2. Identify the slope and the y-intercept.

The slope is a rate. Notice the symbol “%,” which means percent, or per 100.

Slope = 0.05

The y-intercept is a starting value. She gets paid $300 a week to start 
with before taking any orders.

y-intercept = 300

3.  Substitute the slope and y-intercept into the equation y = mx + b, where 
m is the slope and b is the y-intercept.

m = 0.05

b =  300

y = 0.05x + 300
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Example 4

The velocity (or speed) of a ball thrown directly upward can be modeled with the following equation: 
v = –gt + v

0
, where v is the speed, g is the force of gravity, t is the elapsed time, and v

0
 is the initial 

velocity at time 0. If the force of gravity is equal to 32 feet per second, and the initial velocity of  
the ball is 96 feet per second, what is the equation that represents the velocity of the ball? Graph  
the equation.

1.  Read the problem statement and then reread the problem, determining 
the known quantities.

Initial velocity: 96 ft/s

Force of gravity: 32 ft/s

Notice that in the given equation, the force of  gravity is negative. This 
is due to gravity acting on the ball, pulling it back to Earth and slowing 
the ball down from its initial velocity. 

2. Identify the slope and the y-intercept.

Notice the form of  the given equation for velocity is the same form as  
y = mx + b, where y = v, m = –g, x = t, and b = v

0
. Therefore, the  

slope = –32 and the y-intercept = 96.

3.  Substitute the slope and y-intercept into the equation y = mx + b, where 
m is the slope and b is the y-intercept.

m = –g = –32

b = v
0
 = 96

y = –32x + 96
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Practice 1.3.1: Creating and Graphing Linear Equations in Two Variables
Graph each equation on graph paper.

1.  y = x + 2

2. y x
1

3
2= +

3.  A gear on a machine turns at a rate of 2 revolutions per second. Let x = time in seconds and  
y = number of revolutions. What is the equation that models the number of revolutions over 
time? Graph this equation.

4.  The relationship between degrees Celsius and degrees Fahrenheit is linear. To convert a 
temperature in degrees Celsius to degrees Fahrenheit, multiply the temperature by a rate of  
nine fifths and add 32. What is the equation that models the conversion from degrees Celsius to 
degrees Fahrenheit? Graph this equation.

5.  A cab company charges an initial rate of $2.50 for a ride, plus $0.40 for each mile driven. What 
is the equation that models the total fee for using this cab company? Graph this equation.

6.  Matthew receives a base weekly salary of $300 plus a commission of $50 for each vacuum  
he sells. What is the equation that models his weekly earnings? Graph this equation.

7.  A water company charges a monthly fee of $6.70 plus a usage fee of $2.60 per 1,000 gallons used. 
What is the equation that models the water company’s total fees? Graph this equation.

8.  Maddie borrowed $1,250 from a friend to buy a new TV. Her friend doesn’t charge any interest, 
and Maddie makes $40 payments each month. What is the equation that models the money 
Maddie owes? Graph this equation.

9.  A company started with 3 employees and after 8 months grew to 19. The growth was steady. 
What is the equation that models the growth of the company’s employees? Graph this equation.

10.  You and some friends are hiking the Appalachian Trail. You started out with 70 pounds of food 
for the group, and eat about 8 pounds each day. What is the equation that models the food you 
have left? Graph this equation. 
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