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Lesson 1.4.1: Representing Constraints
Warm-Up 1.4.1
Read the scenario and answer the questions that follow.

Roshanda pays $5 in tolls and uses 3 gallons of gasoline each day she drives to work. 
In one day, Roshanda spent a total of $15.23 on tolls and gasoline.

1. How much did each gallon of gas cost? Explain how you found your answer.

2.  Roshanda needs to work 5 days next week and has set aside $75 for tolls and gas. Will Roshanda 
have enough money for her workweek? Explain how you found your answer.
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Prerequisite Skills

This lesson requires the use of the following skills:

• reading and writing inequalities

• creating and evaluating inputs and outputs of equations and inequalities

Introduction
Situations in the real world often determine the types of values we would expect as answers to 
equations and inequalities. When an inequality has one or more variables and contains at least one 
inequality symbol (<, >, ≤, ≥, or ≠), it is called an algebraic inequality.

Sometimes there are limits or restrictions on the values that can be substituted into an equation or 
inequality; other times, limits or restrictions are placed on answers to problems involving equations 
or inequalities. These limits or restrictions are called constraints.

Key Concepts

•  Many real-world situations can be modeled using an equation, an inequality, or a system  
of equations or inequalities. A system is a set of equations or inequalities with the  
same unknowns. 

•  When creating a system of equations or inequalities, it is important to understand that the 
solution set is the value or values that make each sentence in the system a true statement. 

•  Being able to translate real-world situations into algebraic sentences will help with the 
understanding of constraints. 

Common Errors/Misconceptions

• incorrectly translating verbal descriptions to algebraic sentences

• not including appropriate constraints as related to the situation
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Guided Practice 1.4.1
Example 1

Determine whether the coordinate (–2, 9) is a solution to the inequality y ≤ 5x + 6.

1. Substitute the values for x and y into the original inequality. 

y ≤ 5x + 6

9 ≤ 5(–2) + 6

2. Simplify the sentence. 

9 ≤ 5(–2) + 6 Multiply 5 and –2.
9 ≤ –10 + 6 Add –10 and 6.
9 ≤ –4

3. Interpret the results. 

9 is NOT less than or equal to –4; therefore, (–2, 9) is not a  
solution to the inequality y ≤ 5x + 6.         

Example 2

A taxi company charges $2.50 plus $1.10 for each mile driven. Write an equation to represent this 
situation. Use this equation to determine how far you can travel if you have $10.00. What is the 
minimum amount of money you will spend?

1.  Translate the verbal description into an algebraic equation. Let m 
represent the number of miles driven and let C represent the total cost 
of the trip.

2.50 + 1.10m = C

2.  The total cost of the trip can’t be more than $10.00 because that is all 
you have to spend. Substitute this amount in for C.  

2.50 + 1.10m = 10.00
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3.  Although you have $10.00 to spend, you could also spend less than 
that. Change the equal sign to a less than or equal to sign (≤). 

2.50 + 1.10m ≤ 10.00

4. Solve the inequality by isolating the variable. 

2.50 + 1.10m ≤ 10.00 Subtract 2.50 from both sides.

1.10m ≤ 7.50 Divide both sides by 1.10.

m ≤ 6.82

You can travel up to 6.82 miles and not pay more than $10.00. Because 
the company charges by the mile, you can travel no more than 6 miles.

5.  The minimum amount the taxi driver charges is $2.50, but it is unlikely 
that he or she will charge you if you get in the cab and get right back 
out without going anywhere. You will pay $1.10 if you travel 1 mile or 
less; add this to the minimum charge of $2.50 to arrive at $3.60. 

6. You will spend a minimum of $3.60, but no more than $10.00.

             

Example 3

A school supply company produces wooden rulers and plastic rulers. The rulers must first be made, 
and then painted.

•  It takes 20 minutes to make a wooden ruler. It takes 15 minutes to make a plastic ruler. There 
is a maximum amount of 480 minutes per day set aside for making rulers. 

•  It takes 5 minutes to paint a wooden ruler. It takes 2 minutes to paint a plastic ruler. There is 
a maximum amount of 180 minutes per day set aside for painting rulers. 
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Example 4

Use the system of inequalities created in Example 3 to give a possible solution to the system. 

1.  We know from this situation that you cannot produce a negative 
amount of rulers, so none of our solutions can be negative. 

2.  In future lessons, we discuss more precise ways of determining the 
solution set to a system. For now, we can use our knowledge of numbers 
and ability to solve algebraic sentences to find possible solutions.

3.  Choose a value for w. 

Let w = 0. Substitute 0 for each occurrence of  w in the system and solve 
for p.

20w + 15p ≤ 480

20(0) + 15p ≤ 480 Substitute 0 for w.

15p ≤ 480 Divide both sides by 15.

For the first inequality, p ≤ 32.

5w + 2p ≤ 180 

5(0) + 2p ≤ 180 Substitute 0 for w.

2p ≤ 180 Divide both sides by 2.

For the second inequality, p ≤ 90.

4. Interpret the results. 

In 480 minutes, the company can make no more than 32 plastic rulers 
if  0 wooden rulers are produced. 

In 180 minutes, the company can paint no more than  
90 plastic rulers if  there are no wooden rulers to paint.     
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Problem-Based Task 1.4.1: Skate Constraints
A sporting goods company produces figure skates and hockey skates. One group of workers makes 
the blades for both types of skates. Another group makes the boots for both types of skates.

•  It takes 2 hours to make the blade of a figure skate. It takes 3 hours to make the blade of a 
hockey skate. There is a maximum of 40 hours per week in which the blades can be made for 
both types of skates. 

•  It takes 3 hours to make the boot of a figure skate. It takes 1 hour to make the boot for a 
hockey skate. There is a maximum of 20 hours per week in which boots can be made for both 
types of skates. 

What are possible combinations of the number of figure skates and hockey skates that can be 
produced given the constraints of this situation?RELATIONSHIPS BETWEEN QUANTITIES
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Practice 1.4.1: Representing Constraints
Determine whether each coordinate listed below is a solution to the given algebraic sentence. 

1. Is the coordinate (–2, –4) a solution to the equation y = 3x – 2? 

2. Is the coordinate (1, –3) a solution to the inequality y ≤ –4x + 6?

Read each scenario and use it to complete the parts that follow.

3. Given the inequalities y > 5x – 8 and y ≥ 3x + 4, find a point that 

a. satisfies both inequalities.

b. satisfies neither inequality.

c. satisfies one inequality, but not the other. 

4. You pay $12 to get into the fair, plus $3 per ticket for x ride tickets. 

a. Write an equation to find the total cost of attending the fair. 

b.  Now write an inequality and solve it to determine the maximum number of tickets you 
can buy if you have $24 to spend. 

c. What is the minimum amount of money you will spend?

5.  Charlie borrowed $500 from his aunt. He has already paid back $75. His aunt doesn’t charge 
any interest and he is planning on making $15 payments each Friday. 

a.  Write an equation that represents the number of weeks it will take Charlie to repay his 
aunt if he pays $15 each Friday.

b.  Is the solution to the equation the actual number of weeks it will take Charlie to repay his 
aunt? Explain your answer.

continued
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