
 

 

Tables, Graphs, and Equations of Linear Functions 
     

Student Probe  
Morgan receives $15.00 a week for doing 
chores/work around his home for 5 consecutive 
weeks.  The table below shows the amount of 
allowance he will receive each week and the total 
amount he has received.  Complete the table.  
 

Week 
Allowance 

amount 
Total 

allowance 

1 $15.00 $15.00 

2   

3   

4   

5   

 

Lesson Description  
This lesson uses a real world scenario to relate the 
table, graph, and equation of a linear function. 
 

Rationale 
Functions are relationships or rules that uniquely 
associate elements of one set with elements of 
another set.  In functional relationships, one variable 
(dependent) is defined in terms of the other variable 
(independent).  Various representations, such as 
tables, graphs, algebraic equations, and verbal 
expressions, are just different expressions of the 
same idea.  Links between algebraic and graphical 
representations of functions are especially important 
in studying relationships and change.  
 

Preparation 
Prepare copies of Brian’s Hot Dog Stand for each 
student. 

 
 
 

At a Glance 
What: Examination of graphical, symbolic, and 
tabular representations of linear functions 
Common Core State Standard: CC.8.F.4. 
Construct a function to model a linear 
relationship between two quantities. 
Determine the rate of change and initial value 
of the function from a description of a 
relationship or from two (x, y) values, 
including reading these from a table or from a 
graph. Interpret the rate of change and initial 
value of a linear function in terms of the 
situation it models, and in terms of its graph 
or a table of values. 
Mathematical Practices:  
Make sense of problems and persevere in 
solving them. 
Reason abstractly and quantitatively. 
Who: Students who have difficulty 
recognizing, interpreting, and constructing 
tables and graphs in real-world contexts  
Grade Level:  8 
Prerequisite Vocabulary: interpret, construct, 
linear functions 
Prerequisite Skills: order of operations, 
simplify expressions/equations, integer 
operations  
Delivery Format: small group, whole group 
Lesson Length:  30-40 minutes  
Materials, Resources, Technology: graphing 
calculators (optional) 
Student Worksheets: Brian’s Hot Dog Stand 
(.pdf) 



 

 

Lesson 
 

The teacher says or does… 
 

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

1. Let’s read through “Brian’s 
Hot Dog Stand together.” 
(Answer any questions 
students may have 
concerning the 
terminology.) 
How much money can 
Brian expect to make from 
the sale of one hot dog?  

   
 
 
 
 
 
 
$1.30 0.60 $0.70  

 

 
 
 
 
You know Brian sells hot 
dogs for $1.30.  From each 
hot dog sold $0.60 goes 
toward condiments, paper 
products, etc. 

2. If Brian does not sell any 
hot dogs he still has to pay 
for the hot dog cart.  What 
is his loss if he doesn’t sell 
any hot dogs?  
Explain how you know. 

Brian has a loss of $35.00 or 
$35.00  because he owes 

$35.00. 

Since Brian did not sell any 
hot dogs, he has no cost for 
condiments, paper products, 
etc. 

3. Suppose Brian does not sell 
any hot dogs on Day 1.   
 
Complete the table for 
Days 1-5. 
 

(See Teacher Notes for the 
completed table.) 

Price of each hot dog is 
$1.30. 
Cost of condiments/paper 
products is $0.60 per hot dog 
sold. 
Cost of the hot dog cart is 
$35.00 per day. 

4. What patterns do you 
notice in the table? 

Answers will vary, but listen 
for, “The more hot dogs Brian 
sells, the greater the profit”. 

 

5.  Now we want to graph our 
data to show the 
relationship of profit to 
sales. 
What is the independent 
variable? 
What is the dependent 
variable? 

 
 
 
 
Number of hot dogs sold. 
 
Profit 

What determines the 
amount of money Brian 
earns? 
 
What depends on the 
number of hot dogs sold? 

6. Graph the data. (See Teacher Notes for the 
graph.) 

 

 

  



 

 

The teacher says or does… 
 

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

7. What is the shape of the 
graph? 
We call this a linear 
function.   

A line. Prompt students. 

8. What is the equation for a 
linear function? 

f x mx b  All linear functions have 
equations in the form 

f x mx b . 

9. What does the m stand 
for? 
What is slope? 

Slope 
Rate of change. 

Prompt students. 

10. Rate of change, m is  
changeinoutput

m
changeininput

 

In this case, the slope is the 
rate of change in profit for 
each hot dog sold. 

  

11. Let’s choose 2 points from 

our graph: 55,$3.50 and 

56,$4.20 . 

What is the change in 
output?  How do you 
know? 
What is the change in 
input?  How do you know? 

 
 
 
 
$4.20 $3.50 $0.70  

 
56 55 1  

Prompt students. 

12. Find the rate of change. 
 
Notice that this is the 
amount of money that 
Brian can expect to make 
for each hot dog sold.  
(Refer to Step 1.)  It stays 
the same (constant) 
whenever the graph is 
linear. 

$0.70
$0.70

1
 

Prompt students. 

13. What does the b stand for? 
What is a y-intercept?  

The y-intercept is where the 
line crosses the y-axis. 

Prompt students. 

14. Where is the y-intercept 
(b) when Brian doesn’t sell 
any hot dogs? 

$35.00  Look at your table. 

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



 

 

 teacher says or does…  

15. Write the linear function 
for this problem. 

$0.70 $35.00f x x  Prompt students. 

16. Graphs give us a picture 
that is sometimes easier to 
understand than a table. 
Where is the break-even 
point when Brian sells 
enough to cover costs? 

Where the line crosses the x-
axis. 

Where does the profit 
change from negative to 
positive? 

17. What is the y value of the 
break-even point? 

0  

18. How many hot dogs does 
Brian need to sell to “break 
even”?  How do you know? 
(See Teacher Notes.) 

50 hot dogs 
 
I read it from the graph. 

From the table, where does 
the profit change from 
negative to positive? 
So we need to pay attention 
to between 40 and 55 hot 
dogs. 

19. Let’s check for the exact 
break-even point using our 
equation. 

50 $0.70 50 $35.00 0f   

 
 

Teacher Notes  
1. Completed table for Step 3.  

 

Day 
Number of Hot 

Dogs Sold 
Income Expenses Profit (+/-) 

1 0 $0.00 $35.00 -35.00 

2 40 $52.00 $35.00+$24.00 -7.00 

3 55 $71.50 $35.00+$33.00 3.50 

4 56 $72.80 $35.00+$33.60 4.20 

5 65 $84.50 $35.00+$39.00 10.50 

 



 

 

2. Graph for Step 6.  
 

 
 
 

3. To help students make connections and develop conceptual understanding, it is essential 
that the rate is described as the rate of change of the output (profit) to the input (hot dogs 
sold). 

4. If students estimate that the break-even point is something other than 50 hot dogs, let 
them substitute their estimate into the function.  They can then choose a better estimate, 
depending on whether the value is positive or negative. 
 

Variations  
Optional scenarios include: 
1. The cost of buying a certain number of equally priced items (cost as a function of the 

number of items). 
2. Income earned in working for a fixed hourly wage (income as a function of the number of 

hours worked). 
3. A bathtub or swimming pool filling with water from a steady stream (volume as a function 

of elapsed time). 
4. The progress of a student walking to school at a steady pace (distance as a function of 

elapsed time). 



 

 

Formative Assessment 
Temperature readings were taken every three hours over a twelve hour period, starting at 5 
a.m., and recorded in the table at the right.  Use the information in the table to answer the 
following questions. 
1. What is the constant change in the temperature versus 

time?  
2. What is the initial temperature reading (when x=0)? 
3.  What would be the equation of the linear function?   

 

Answers: 
5 degrees

1hour
, -35, 5 35f x x  
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Time 
(hours) 

Temperature 
(o F) 

x y 

0 (5 a.m.) -35 

3 (8 a.m.) -15 

6 (11 a.m.) 0 

9 (2 p.m.) 15 

12 (5 p.m.) 30 


