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Lesson Topic Occupation

Lesson 1.1 Translations Multiple

Lesson 1.2 Apply Translations Computer Numerically Controlled Tool Programmers

Lesson 1.3 Reflections Multiple

Lesson 1.4 Apply Reflections Automotive Engineers

Lesson 1.5 Rotations Multiple 

Lesson 1.6 Apply Rotations Aerospace Engineering and Operations Technologists and 
Technicians

Lesson 1.7 Investigate Symmetry Carpenters

Lesson 1.8 Congruent Figures Multiple 

Lesson 1.9 Use Rigid Motions to Show Congruent Figures Special Effects Artists and Animators

Lesson 1.10 Dilations Multiple 

Lesson 1.11 Apply Dilations Interior Designers

Lesson 1.12 Similar Figures Multiple 

Lesson 1.13 Perimeters and Area of Similar Figures Multiple 

Lesson Topic Occupation

Lesson 2.1 Operations with Rational Numbers Multiple

Lesson 2.2 Simplify Expressions Multiple

Lesson 2.3 Variables and Equations Facilities Managers

Lesson 2.4 Solve One-Step Equations Multiple 

Lesson 2.5 Apply Solving One-Step Equations Cargo and Freight Agents

Lesson 2.6 Solve Two-Step Equations Multiple

Lesson 2.7 Apply Solving Two-Step Equations Loan Officers

Lesson 2.8 Solve Multi-Step Equations Multiple 

Lesson 2.9 Solve Equations with Variables on Both Sides Multiple 

     Pathway2Careers 8th Grade Math/Pre-Algebra Table of Contents

1. Transformational Geometry

2. Equations and Inequalities
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Lesson 2.10 Solve Break-Even Problems Fundraising Managers

Lesson 2.11 Rewrite Formulas Registered Nurses

Lesson 2.12 Solve One-Step Inequalities Multiple 

Lesson 2.13 Solve Two-Step Inequalities Multiple 

Lesson 2.14 Apply Solving Inequalities Water Resource Specialists

Lesson Topic Occupation

Lesson 3.1 Parallel Lines and Transversals Multiple

Lesson 3.2 Apply Properties of Parallel Lines Structural Iron and Steel Workers

Lesson 3.3 Angle Relationships in Triangles Multiple 

Lesson 3.4 Apply Angle Relationships in Triangles Robotics Engineers

Lesson 3.5 Angle-Angle Similarity Multiple 

Lesson 3.6 Apply Similar Triangles Firefighters

Lesson Topic Occupation

Lesson 4.1 Write and Solve Proportions Multiple

Lesson 4.2 Slope of a Line Multiple

Lesson 4.3 Use the Slope of a Line Surveyors

Lesson 4.4 Write Equations for Proportional Relationships Multiple 

Lesson 4.5 Apply Equations for Proportional Relationships Food Scientists and Technologists

Lesson 4.6 Solve Percent Problems Sales Representatives, Wholesale and Manufacturing

Lesson 4.7 Graph Proportional Relationships Multiple

Lesson 4.8 Apply Graphs of Proportional Relationships Manufacturing Engineers

Lesson 4.9 Compare Proportional Relationships Multiple 

Lesson 4.10 Apply Comparisons of Proportional Relationships Biological Science Teachers, Postsecondary 

Lesson Topic Occupation

3. Angle Relationships

4. Proportional Relationships

5. Functions
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Lesson 5.1 Relations and Functions Multiple

Lesson 5.2 Representations of Functions Multiple

Lesson 5.3 Linear Equations in Two Variables Multiple

Lesson 5.4 Apply Linear Equations in Two Variables Dental Hygienists

Lesson 5.5 Interpret Rate of Change and Initial Value Multiple 

Lesson 5.6 Apply Rate of Change and Initial Value Soil and Plant Scientists

Lesson 5.7 Write Equations for Linear Functions Multiple 

Lesson 5.8 Apply Equations Written for Linear Functions Commercial Pilots

Lesson 5.9 Identify Parallel and Perpendicular Lines Civil Engineers

Lesson 5.10 Graph Linear Equations in Two Variables Multiple 

Lesson 5.11 Interpret Intercepts of Graphs of Linear Equations Athletic Trainers

Lesson 5.12 Compare Functions Multiple 

Lesson 5.13 Nonlinear Functions Multiple 

Lesson 5.14 Apply Nonlinear Functions Food Service Managers

Lesson Topic Occupation

Lesson 6.1 Solve Systems of Linear Equations by Graphing Multiple

Lesson 6.2 Apply Solving Linear Systems by Graphing Business Operations Specialists

Lesson 6.3 Solve Systems of Linear Equations by Substitution Multiple

Lesson 6.4 Apply Solving Linear Systems by Substitution Credit Counselors

Lesson 6.5 Solve Systems of Linear Equations by Adding or Subtracting Multiple 

Lesson 6.6 Solve Systems of Linear Equations by Multiplying First Multiple 

Lesson 6.7 Apply Solving Linear Systems by Elimination Personal Financial Advisors

Lesson 6.8 Solve Manufacturing Tolerance Problems Ophthalmic Laboratory Technicians

Lesson 6.9 Solve Mixture Problems Chemists

Lesson 6.10 Solve Special Types of Systems of Linear Equations Multiple 

6. Systems of Linear Equations

7. Statistics and Probability
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Lesson Topic Occupation

Lesson 7.1 Scatter Plots Multiple

Lesson 7.2 Apply Scatter Plots Medical Scientists, except Epidemiologists

Lesson 7.3 Interpret Trend Lines Multiple

Lesson 7.4 Draw and Use Trend Lines Multiple

Lesson 7.5 Apply Trend Lines Paralegals and Legal Assistants

Lesson 7.6 Display Data from Two-Way Tables Data Scientists

Lesson 7.7 Make Two-Way Frequency Tables Multiple 

Lesson 7.8 Interpret Two-Way Frequency Tables Multiple 

Lesson 7.9 Apply Two-Way Frequency Tables Health Education Specialists

Lesson 7.10 Two-Way Relative Frequency Tables Multiple 

Lesson 7.11 Apply Two-Way Relative Frequency Tables Operations Research Analysts

Lesson Topic Occupation

Lesson 8.1 Exponents Multiple

Lesson 8.2 Multiplication Properties of Exponents Multiple

Lesson 8.3 Quotient of Powers Property Multiple

Lesson 8.4 Zero and Negative Exponents Multiple

Lesson 8.5 Apply Properties of Exponents in Software Development Software Developers

Lesson 8.6 Apply Properties of Exponents Using Orders of Magnitude Atmospheric, Earth, Marine and Space Sciences Teachers, 
Postsecondary

Lesson 8.7 Apply Properties of Exponents in Ecology Industrial Ecologists

Lesson 8.8 Scientific Notation Multiple 

Lesson 8.9 Compute with Scientific Notation Multiple 

Lesson 8.10 Apply Scientific Notation in Earth Science Geoscientists

Lesson 8.11 Apply Scientific Notation in Forensic Science Forensic Science Technicians

Lesson 8.12 Estimating Quantities Multiple

8. Exponents and Scientific Notation

9. Real Numbers and the Pythagorean Theorem
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Lesson Topic Occupation

Lesson 9.1 Find Square Roots Multiple

Lesson 9.2 Apply Finding Square Roots Landscape Architects

Lesson 9.3 Find Cube Roots Multiple

Lesson 9.4 Rational Numbers Multiple 

Lesson 9.5 Irrational Numbers Multiple 

Lesson 9.6 The Pythagorean Theorem Multiple

Lesson 9.7 Apply the Pythagorean Theorem Plumbers, Pipefitters and Steamfitters

Lesson 9.8 Find Distances Using the Pythagorean Theorem Architectural and Civil Drafters

Lesson 9.9 The Converse of the Pythagorean Theorem Multiple 

Lesson 9.10 Apply the Converse of the Pythagorean Theorem Construction and Building Inspectors

Lesson Topic Occupation

Lesson 10.1 Find Circumference and Area of Circles Multiple

Lesson 10.2 Apply Area of Circles Market Research Analysts and Marketing Specialists

Lesson 10.3 Find Volume of Cylinders Multiple

Lesson 10.4 Apply Volume of Cylinders Geological Technicians

Lesson 10.5 Find Volume of Cones Multiple

Lesson 10.6 Apply Volume of Cones Chefs and Head Cooks

Lesson 10.7 Find Volume of Spheres Multiple 

Lesson 10.8 Apply Volume of Spheres Secondary School Teachers

Lesson 10.9 Find Volume of Composite Solids Multiple 

Lesson 10.10 Apply Volume of Composite Solids Mobile Heavy Equipment Mechanics

10. Measurement and Volume



LESSON 3.4

Career Cluster
Science, Technology, 
Engineering & Mathematics

Career Pathway
Engineering and Technology

Career Outlook
• Salary Projections: 

Low-End Salary, $55,360 
Median Salary, $103,380 
High-End Salary, $166,050

• Jobs in 2019: 170,100
• Job Projections for 2029: 

172,300 (increase of 1%)

Geometry Concepts
• Establish relationships 

between the interior and 
exterior angles in a triangle.

• Use angle relationships in 
triangles to find unknown 
angle measures.

Is this a good career for me?
Robotics engineers:
• Evaluate designs or 

specifications to ensure quality.
• Interpret design or operational 

test results.
• Program robotic equipment.
• Design electromechanical 

equipment or systems.

Occupation Description
Mechanical engineers research, design, develop, build, and 
test mechanical and thermal sensors and devices, including 
tools, engines, and machines.

Mechanical engineering is one of the broadest engineering 
fields. A type of mechanical engineer is a robotics engineer.

Robotics engineers plan, build, and maintain robots. These 
engineers plan how robots will use sensors for detecting 
things based on light or smell, and they design how these 
sensors will fit into the designs of the robots.

Education
Mechanical engineers typically need a bachelor’s degree 
in mechanical engineering or mechanical engineering 
technology. Mechanical engineering programs usually 
include courses in mathematics and life and physical 
sciences, as well as engineering and design.

Potential Employers
The largest employers of mechanical engineers are 
as follows:

Architectural, engineering, and related services 20%

Machinery manufacturing 14%

Transportation equipment manufacturing 11%

Computer and electronic product manufacturing 7%

Scientific research and development services 6%

Watch a video about mechanical engineers: 
https://cdn.careeronestop.org/OccVids/OccupationVideos/17- 
2141.00.mp4

Apply Angle 
Relationships in 
Triangles

CAREER SPOTLIGHT: Robotics Engineers
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Lesson Objective
In this lesson, you will look at how a robotics engineer uses the relationships between the 
angles in a triangle to determine unknown angle measures.

Use the following information to solve problems in this lesson.

Interior Angles of Triangles
The sum of the measures of the three interior angles in any  
triangle is equal to 180°.

m∠1 + m∠2 + m∠3 = 180°

Exterior Angles of Triangles
The measure of an exterior angle of a triangle is equal to  
the sum of the measures of the interior angles at the other  
two vertices.

m∠4 = m∠2 + m∠3

 1  Step Into the Career: Using Exterior Angles

Maria is a robotics engineer who is programming a 
robotic laser cutter. She needs to program the machine 
so that it will cut triangular pieces out of a piece of sheet 
metal. She programs the machine to cut an 80° angle, 
move in a straight line, then rotate 123° clockwise, and 
move in a straight line. What angle should she program 
the machine to rotate before drawing a straight line to 
complete the triangle?

Devise a Plan
Step 1: Make a diagram of the situation.

Step 2: Write an equation involving the exterior angle.

Step 3: Solve the equation to find the missing angle.

314

2
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Walk Through the Solution
Step 1:  Make a diagram of the situation.

80°

123°

x°

Step 2: Write the equation involving the exterior angle of a triangle.

  m∠4 = m∠2 + m∠3 Write the equation.

 In this problem, the measure of ∠4 (the exterior angle) is x°. One interior angle 
measure is 80°. The other interior angle must be found using the other marked 
exterior angle, 123°. This interior angle measure must be 180° − 123° because the 
measures of interior and exterior angles sharing the same vertex always add to 180°.

   x = 80 + (180 − 123) Substitute the values of the angles.

Step 3: Solve the equation to find the missing angle.

  x = 80 + 57 Subtract.

  x = 137 Add.

The robotic cutter should rotate 137° clockwise before drawing a line to complete the triangle.

 On the Job: Apply Using Exterior Angles

1. Jackson is a robotics engineer who is programming 
a robotic laser cutter. He needs to program the 
machine so that it will cut triangular pieces out of a 
piece of sheet metal. He programs the machine to 
cut a 33° angle, move in a straight line, then rotate 
95° counterclockwise, and move in a straight line.

a. Draw a diagram to represent the situation.

b. What angle should he program the machine to 
rotate before drawing a straight line to complete 
the triangle?

Label the unknown 
angle with a 
variable such as x.

The cutter starts by 
traveling up this line, then 
rotates 123° to face right.

To use the equation, let the angle labeled x° be 
∠4 (exterior angle), the angle labeled 80° be  
∠2 (interior angle) and the angle adjacent to 
the angle labeled 123° be ∠3 (interior angle).
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 2  Step Into the Career: Using Interior Angles

Carlos is a robotics engineer who is programming 
the welding arms along an automobile assembly 
line. He is programing three different robotic arms to 
simultaneously weld a triangular piece onto the frame 
of the car to hold a mirror. The car’s design team tells 
him that he should program a weld at a 23° angle and 
a weld at a 16° angle. What should the third weld angle 
be set at?

Devise a Plan
Step 1: Make a diagram of the situation.

Step 2: Write an equation using the interior angles.

Step 3: Solve the equation to find the missing angle.

Walk Through the Solution
Step 1: Make a diagram of the situation.

23°

16°

x°

Step 2: Write the equation for the interior angles of a triangle.

 m∠1 + m∠2 + m∠3 = 180° Write the equation.

 In this problem, angles 1, 2 and 3 are all interior angles. The measures of two of the 
interior angles are known.

  x + 16 + 23 = 180 Substitute values for the angles.

Step 3: Solve the equation to find the missing angle.

  x + 39 = 180 Add. 

  x = 141 Subtract 39 from each side. 

The third weld should be at a 141° angle.

Use the context of 
the problem to decide 
whether to label the 
interior or exterior 
angles of the triangle.

Label the unknown 
angle with a 
variable such as x.

To use the equation, let the angle labeled x° 
be ∠1 (interior angle), the angle labeled 16° be 
∠2 (interior angle) and the angle labeled 23° 
be ∠3 (interior angle).
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 On the Job: Apply Using Interior Angles

2. Anita is a robotics engineer who is programming 
a robot arm to bend a metal bar into a triangular 
shape. The triangle needs to have two exterior 
angles that measure 71° and 148°.

a. Determine the measure of the interior angle 
that shares a vertex with each of the given 
exterior angles.

b. What is the measure of the third interior angle 
of the metal rod after it is bent into a triangle?

 Career Spotlight: Practice

3. A robotics engineer is programming a Martian 
rover to travel from its base to two different sites 
to obtain soil samples. The rover leaves the base 
heading due north. After taking a sample at the 
first site, the rover turns right 102° to head to the 
second site. Finally, the rover turns 145° to the 
right to head back to the base.

a. Draw a diagram to represent the situation.

b. Find the measures of the two interior angles 
that are adjacent to the given exterior angles.

 c. How many degrees must the rover rotate to the right  
once it is back at base to once again face to the north?

4. Juan is a robotics engineer who is programming 
a delivery drone. The drone flies from its home 
base to its pickup site, makes a 90° right turn, and 
flies to the delivery site. It then turns to fly back to 
its home base. The angle formed by the paths to 
and from the delivery site measures 64°. What is 
the measure of the angle formed by the paths to 
and from the home base?

Devise a Plan  
Step 1: Make a diagram of the situation.

Step 2:      ?     

Step 3:      ?     
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5. Ming-wei is a robotics engineer programming a 
remote-controlled vehicle. He wants the vehicle 
to travel in a straight line and then make two left 
turns and end up back where it started.

a. Find all three of the interior angles defined by 
the vehicle’s path if it makes a turn of 103° and 
a turn of 84°.

b. Ming-wei discovers that the sum of the 
measures of the two turns must be at least 
180°. Explain why this is so.

Consider a path where the vehicle starts heading north and then makes a 45° left turn 
and a 90° left turn. What direction is it facing?

QUICK TIP

 Career Spotlight: Check 

6. Ahmed is a robotics engineer who operates a 
bomb disposal robot for the police department. 
He uses the robot to pick up a dangerous 
package from a car, move it to a safe disposal 
site, and then return to its base. The robot moves 
only in straight lines during its journey and makes 
rotations of 125° clockwise and 100° clockwise. 
Select all the interior angle measures in the shape 
of the robot’s triangular path.

a. 35° b. 45° c. 55° d. 80° e. 90° f. 100°

7. Jasmine is a robotics engineer who programs 
security robots for shopping malls. She programs 
a certain robot to patrol a triangular path. The 
table lists the measures in degrees of the exterior 
angles and the adjacent interior angles of the 
path in the same row. Complete the table with the 
missing measures.

Exterior Angle (°) Interior Angle (°)

126

57
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8. Natalie is a robotics engineer working on a  
human-like robot. She programs the robot to reach 
out with straight arms and grab a horizontal bar 
that is at shoulder height. When it grabs the bar, 
the robot’s hands are next to each other. One arm 
makes an 82° with the robot’s torso and the other 
arm makes a 69° angle with the robot’s torso. 
Which is the best measure for the angle that the 
arms make with each other?

A. 13° B. 21° C. 29° D. 38°

9. Rian is building a robot that can explore a seabed 
by filming video and collecting samples with its 
robotic arm. He programs the robot to collect 
samples from two different sites and return to its 
base. During its journey, it makes a 136° right turn 
and a 152° right turn. Complete the statement 
about the path that the robot takes in order to 
make it true.

In the robot’s triangular path, the measure of 
the exterior angle that is not given is  . 
The measure of the smallest interior angle of 
the robot’s path is  , and measure of the 
largest interior angle of the robot’s path is  .

16° 28° 44° 72° 88° 108°
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LESSON 4.8

Apply Graphs 
of Proportional 
Relationships

 CAREER SPOTLIGHT: Manufacturing Engineers

Manufacturing engineers are responsible for the machinery, processes, and materials that 
go into manufacturing high-quality products on tight production schedules. They need to 
understand mechanical engineering in order to diagnose problems with machinery, but they 
also need to be able to manage personnel effectively, create assembly lines and systems that 
allow workers to assemble products quickly, efficiently, and without compromising quality, and 
solve financial issues to keep production costs as low as possible.

• Discuss manufacturing engineering with students by reading the Career Spotlight together. 
• Find local colleges and universities with manufacturing engineering programs to share 

with students.
• Research local companies that employ manufacturing engineers and ask what they do for 

the companies.

Video: Manufacturing Engineers
Have students watch this video, which describes the types of projects and investigations a 
manufacturing engineer might work on.

Lesson Objective
In this lesson, you will look at how manufacturing engineers use proportional relationships 
to model manufacturing problems and use graphs of these relationships to make 
predictions and solve the problems.

Common Core State Standards 
8.EE.5 Graph proportional relationships, interpreting the unit rate as the slope of the graph. 
Compare two different proportional relationships represented in different ways. For example, 
compare a distance-time graph to a distance-time equation to determine which of two moving 
objects has greater speed.
Mathematical Practices 4, 7, 8
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 Teaching Support

 1  Step Into the Career: Graphing a Relationship Defined by a Table

Ravi is a manufacturing engineer who oversees  
the orange juice bottling operation at a factory.  
The table gives the number of bottles y the factory  
can produce in x hours.

Hours, x 3 7 11 19 23

Thousands 
of Bottles, y 3.6 8.4 13.2 22.8 27.6

Graph the given relationship. Then use the graph  
to determine whether the factory can produce  
enough bottles in one work week (40 hours)  
to fill an order for 50,000 bottles.

Guiding Questions
• In Step 1, how do you determine what scales to use on the axes of the graph?
• In Step 2, how do you know how to draw the graph of the proportional relationship after you 

have plotted all the points?
• In Step 2, why is it important to move along a horizontal line from the y-axis and along a 

vertical line to the x-axis?
• In Step 2, how would you determine how many bottles the factory can fill in 40 hours? 

LANGUAGE SUPPORT In this lesson, students must interpret both the graphs that they 
create and the content of the word problems in order to make sense of how to answer the 
question associated with each problem. Pair proficient readers with struggling readers and 
have them read the problem of the first example together. Then have one student in each 
pair explain what students are being asked to do in the last sentence of the problem and 
how they can use the graph to accomplish this task.

TECHNOLOGY Students may find it difficult to graph these on paper and precisely 
determine answers. Encourage students to use graphing technology to solve the exercises. 
Demonstrate how graphing technology can be used in the examples. Show how students 
can use tracing and intersect features.
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 On the Job: Apply Graphing a Relationship Defined by a Table 

Answers
1a.  

4

8

12

16

y

x
20 30 40 50100

Bo
ttl

es
 (t

ho
us

an
ds

)

Hours

1b.  15,000 bottles

Use these questions to check students’ understanding.
• In 1a, how did you determine the scale to use on the axes of the graph?
• In 1b, how did you know to start at the x-axis instead of the y-axis in order to find the correct 

location on the graph?
• In 1b, how can you show that the point (50, 15) is part of the same proportional relationship 

as the points listed in the table?

 2  Step Into the Career: Graphing a Relationship Defined by an Equation

Fernando is a manufacturing engineer who is  
trying to reduce waste for a machine that shaves  
metal off of aluminum discs to create car parts.  
The machine produces y kilograms of waste every  
x hours according to the equation y = 7

3
x. How long  

does it take the machine to create 56 kg of waste?

Guiding Questions
• In Step 1, how do you know what scales to use on the axes of the graph? 
• In Step 1, what about the value x = 3 makes it an easy value to substitute into the equation?
• In Step 2, what would happen if you chose scales for the axes that were way too large, such 

as having x go from 0 to 500 in steps of 50?
• In Step 2, how would you check your answer to make sure that it is correct?
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DIFFERENTIATION: ENRICHMENT Suppose Fernando wants to reduce the amount of 
waste produced by the manufacturing process. Have students write a new equation for 
the amount of waste produced if Fernando wants to create no more than 40 kilograms of 
waste in the same amount of time that it took to create 56 kilograms of waste before.

 On the Job: Graphing a Relationship Defined by an Equation

Answers
2a.  

20

40

60

80

y

x
20 30 40100

W
oo

d 
W

as
te

 (k
g)

Hours

2b. 35 hours

Use these questions to check students’ understanding.
• In 2a, how did you determine the scale to use on the axes of the graph?
• In 2a, how did you determine what points to plot to graph the line for the proportional 

relationship?
• In 2b, how did you find the corresponding x-value for the y-value of 63?

 3  Step Into the Career: Graphing a Relationship Defined by a Description

Val is a manufacturing engineer who is 
determining the costs of production at a bread 
factory. The cost of packaging a certain type 
of Italian bread at the factory is $6.30 for every 
300 loaves of bread produced. Determine 
whether an order of 2000 loaves of bread  
can be filled with $42 of packaging.
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Guiding Questions
• In Step 1, how do you decide which variable to place on the x-axis and which variable to place 

on the y-axis?
• In Step 2, what is the significance of the fact that 2000 loaves of bread costs exactly $42?
• In Step 2, how could you modify the method to determine whether 3000 loaves of bread 

can be packaged for $60?

DIFFERENTIATION: ADDITIONAL SUPPORT Students may be confused by how 
the verbal description was used to solve this problem. Students may gain better 
understanding of this process if a slightly longer solution that requires an additional step 
but ties the solution to their work in other lessons. For example, you could have students 
calculate the unit rate for this problem (2.1 cents per loaf of bread) and then write an 
equation using this information and graph that. They should see that they end up with the 
same graph they obtained by plotting (0, 0) and (300, 6.3).

 On the Job: Graphing a Relationship Defined by a Description

Answers
3a. 

4000

8000

12,000

y

x
400 6002000

Ca
rt

on
s 

of
 M

ilk

Boxes of Milk

3b. 600 boxes

Use these questions to check students’ understanding.
• In 3a, how did you determine which quantity to place on each axis of the graph?
• In 3a, how did you determine what points to use to plot the line for the proportional 

relationship?
• In 3b, how could you use the graph to determine how many cartons of milk are in 

350 boxes?
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 Career Spotlight: Practice

Solution Steps for Exercises 4–6
These steps will help guide students in solving these practice exercises.

Exercise 4
Answers
4a. 

10,000

20,000

30,000

y

x
40 60 80200

N
um

be
r o

f P
ar

ts

Days

4b.  400

4c.  85

Solution Steps
• Plot the five ordered pairs given in the table on a coordinate plane that extends up to 40,000 

on the y-axis and 100 on the x-axis.
• Connect the five points with a line that passes through the origin.
• Divide any y-value in the table by its corresponding x-value to obtain the unit rate of 

400 shock absorbers per day.
• Locate 34,000 on the y-axis of the graph. Trace this value horizontally to the graph and then 

descend vertically from the graph to find the corresponding x-value, 85.

Exercise 5
Answers
5a. 

200

400

600

800

y

x
20 30 40 50100

Pr
al

in
es

Boxes

5b.  No, 30 boxes of pralines only includes 480 pralines.
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Solution Steps
• Plot the point (0, 0) and a convenient point such as (10, 160) on a coordinate plane that 

extends up to 600 on the y-axis and 50 on the x-axis.
• Connect the points with a straight line.
• Locate 500 on the y-axis of the graph. Trace this value horizontally to the graph and then 

descend vertically from the graph to find the corresponding x-value, slightly more than 30. 
This suggests that 30 boxes is not quite enough to obtain 500 pralines.

Exercise 6
Answer
6. Yes, the plant can manufacture 3840 chips in 4 days.

Devise a Plan

Possible plan:

Step 1: Graph the proportional relationship defined by the verbal description.

Step 2: Convert 4 working days to a number of hours.

Step 3: Locate the y-value of 3500 on the graph and find the corresponding x-value, 
comparing it to the number of hours in Step 2.

Solution Steps
• Plot the point (0, 0) and a convenient point using the slope of 120 given in the problem, 

such as (10, 1200), on a coordinate plane that extends up to 4000 on the y-axis and 40 
on the x-axis.

• Connect the points with a straight line.
• Multiply 4 working days and 8 working hours per day to obtain 32 hours to fill the order.
• Locate 3500 on the y-axis of the graph. Trace this value horizontally to the graph and then 

descend vertically from the graph to find the corresponding x-value, slightly less than 30. 
This suggests that 32 hours is enough time to produce 3500 computer chips.

 Career Spotlight: Check 

Tips for Completing Exercises 7–10
These tips will help students in solving these exercises and similar assessment items.

Exercise 7
Answer
7. a, b, c, d

Tip Students should understand that once they determine that an order number in one of the 
answers cannot be met, then all of the answers with greater order numbers are also incorrect. 
Similarly, if an answer is possible, then all answers less than that answer are also possible. 
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Exercise 8
Answer
8. A

Tip Although it is possible to use the methods of this lesson to answer this question, 
students should realize that this problem can also be solved by using a simple proportion 
and solving for x:

10 people
24 window panes

? people
60 window panes

=

Exercise 9
Answer
9. 100, 1200, 190

Tip Suggest that students can use the information in the first row to write an equation and 
then use the equation to fill in the remaining lines in the table. They can use the graph to check 
the reasonableness of their answers.

Exercise 10
Answer
10. 70, 6

Tip Suggest that students write 2 hours as 120 minutes and then simplify the given rate using 
the greatest common factor (in this case, the result is a rate of 7 car frames in 40 minutes. 
Now students have a rate for each 2-hour period and a rate for the last 40 minutes.
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