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Career-Connected Learning 
 

First, let us reflect on the words of renowned American educational reformer and philosopher John 
Dewey, “To find out what one is fitted to do and to secure an opportunity to do it is the key to 
happiness (1916/1999, p. 308).” With this guidance in mind, the Pathway2CareersTM Curriculum 
helps all students to attain a successful future through career exploration and mathematics.   

 
Pathway2Careers (P2C) Curriculum was developed to align with Career-Connected Learning (CCL) 
principles to support sustainable career readiness. CCL, introduced by the National Center for 
College & Career Transitions, exposes students to the world of work during the learning process 
(Meeder & Pawlowski, 2020).  

 
P2C serves as a bridge bringing together career-connected learning strategies and academic 
content. It engages students in mathematical reasoning using examples from specific industries, 
such as construction and healthcare. It also teaches essential transferable work skills such as 
teamwork, critical thinking, problem-solving, creativity, and communication.   

 
These applications aim to engage in students' learning processes deeply. Students develop a more 
substantial interest in the content by connecting teaching and learning to the real world. In addition, 
each learner examines college and career opportunities that align with their strengths and values 
(Kemple & Willner, 2008). According to scholars Meeder and Pawlowski, students with greater 
exposure to career-connected learning, specifically career and technical education (CTE), are more 
likely to graduate from high school, enroll in a two-year college, be employed, and earn higher wages 
(2020). Bierly & Smith (2022) also reference the significant contributions of early college and career-
connected learning models.   

 
The Pathway2Careers Curriculum improves the flexibility and accessibility of CTE and engages 
more students in fully realized career pathways. P2C provides curricula that support career 
readiness for all students. Ultimately, career-connected learning helps students understand the 
"why" behind the "what." As cited in several studies, when students are provided with tools to make 
learning relevant and applicable to themselves, their motivation, performance, retention, and 
interest increase (Malka & Covington, 2005; Jang, 2008; González et al., 2009; Marzano & Pickering, 
2011; Yeager & Dweck, 2012; Hulleman et al., 2014).   
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Math Application Lessons 
 
About 
Every lesson in the Pathway2Careers (P2C) Math Curriculum directly connects to occupations that 
use the skills being taught. P2C is comprised of Math Application and Math Exploration lessons: 

In Math Exploration lessons, students learn foundational math skills and concepts while exploring 
multiple careers and how the math skills connect to those careers. These skills are carried forward 
into the application lessons.  

In the Math Application lessons, students work through real-world scenarios by applying math 
within the context of a single career. These lessons give students a deeper understanding of the 
connection between the occupation and the concept.   

 

Math Application Lesson Structure  
 

Career Spotlight 
Career Spotlight sections are found on the first page of every Math Application lesson. It includes 
a description of the occupation, the educational requirements for the occupation, potential 
employers that hire people within the occupation, a short video of someone in the occupation 
discussing their work, salary and job openings projections, responsibilities, and more.     

 

Lesson Objective  
Learning goals and objectives are clearly established in every lesson in the “Lesson Objective” 
section. Students and teachers view this before beginning the lesson, understanding exactly 
what they should be able to do upon completion of the lesson.   
 

 

Math Essentials  
The “Math Essentials” sections introduce students to the topics of the lesson including 
vocabulary, prior knowledge, skills, etc.    
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Step Into the Career  
In the “Step Into the Career” sections, students are presented with a problem that an employee 
in the spotlighted career may face. Here, it is encouraged that teachers have students consider 
how one might approach such a problem before continuing to the solution.   

Once students have considered the problem, a plan is created in the “Devise a Plan” section and 
then executed in the “Walk Through the Solution” section. Here students may ask questions and 
inquire about the plan, the process, or the solution.    

 

 On the Job  
“On the Job” sections are ideal for encouraging inquiry-based thinking and collaborative learning. 
They are designed for teachers to help students practice solving similar problems on their own 
or in small groups. Completing these problems with teacher and group availability prepares 
students for the individualized practice to come.    

 

 Career Spotlight: Practice  
Both the “Career Spotlight: Practice” and the “Career Spotlight: Check” sections provide real-
world, age-appropriate application problems, similar to the ones presented throughout the 
lesson. Questions in these sections require students to apply what they learned about the 
mathematical concept presented and about the occupation that was highlighted. Upon 
completion of the lesson, students will know more about both the occupation and the 
mathematical concept. A review of student's understanding of these problems allows teachers 
the opportunity to reteach the material to those students who do not understand the content.   

 

Career Spotlight: Check  
Both the “Career Spotlight: Practice” and the “Career Spotlight: Check” sections provide real-
world, age-appropriate application problems, similar to the ones presented throughout the 
lesson. Questions in these sections require students to apply what they learned about the 
mathematical concept presented and about the occupation that was highlighted. Upon 
completion of the lesson, students will know more about both the occupation and the 
mathematical concept. A review of student's understanding of these problems allows teachers 
the opportunity to reteach the material to those students who do not understand the content.   
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Algebra I Table of Contents 
 

This bundle includes Math Application Lessons only. Visit www.ns4ed.com to explore more of 
what Pathway2Careers has to offer. 

1. Algebra Foundations 
 1.1 Real Numbers Multiple careers 

 1.2 Dimensional Analysis Multiple careers 
 1.3 Unit Analysis Dental Laboratory Technicians 
 1.4 Modeling with Quantities Terrazzo Workers and Finishers 
 1.5 Precisions and Accuracy Environmental Science  

and Protection Technicians 
 1.6 Algebraic Expressions Multiple careers 

 1.7 Wiring and Simplifying Algebraic 
Expressions 

Multiple careers 

 1.8 Structure of Expressions Economics Teachers, Postsecondary 
 

PROJECT Seeing Structure in Expressions Database Architects 

 

  

2. Solving Equations 
 2.1 Solving One- and Two-Step Equations Multiple careers 

 2.2 Writing Linear Equations Credit Counselors 
 2.3 Solve Multi-Step Equations Multiple careers 

http://www.ns4ed.com/


 

 
 
 

   
 

= Application Lesson  Copyright © 2023 NS4ed™ Pathway2Careers™ | All rights reserved. 

 

 2.4 Solving Linear Equations with a 
Variable on One Side Veterinarians 

 2.5 Solving Linear Equations with a 
Variable on Both Sides Bookkeeping, Accounting, and Auditing 

Clerks 
 2.6 Introduction to Literal Equations and 

Formulas 
Multiple careers 

 2.7 Solving Literal Equations and 
Formulas 

Electricians 

 
 
3. Solving Inequalities 
 3.1 Inequalities in One Variable Multiple careers 

 3.2 Writing Linear Inequalities in One 
Variable 

Multiple careers 

 3.3 Solving Linear Inequalities in  
One Variable Property, Real Estate, and Community 

Association Managers 
 3.4 Solving and Graphing Compound 

Inequalities - And 
Multiple careers 

 3.5 Solving and Graphing Compound 
Inequalities - Or 

Multiple careers 

 3.6 Using Compound Inequalities Billing and Posting Clerks 
 3.7 Absolute Value Inequalities in One 

Variable 
Multiple careers 

 3.8 Writing and Solving Absolute  
Value Inequalities Exercise Physiologists 

 3.9 Solving Inequalities Graphically Business Operations Specialists, All Other 
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4. Algebra Foundations 
 4.1 Relations and Functions Multiple careers 

 4.2 Features of Functions Multiple careers 

 4.3 Identifying Linear Functions Multiple careers 

 4.4 Rate of Change Multiple careers 

 4.5 Standard Form and Slope-Intercept 
Form 

Multiple careers 

 4.6 Using the Point-Slope Form  
of a Line Social and Community Service Managers 

 4.7 Equations of Parallel and Perpendicular 
Lines 

Multiple careers 

 4.8 Graphs of Linear Functions Multiple careers 

 4.9 Rate of Change of Linear Functions Fitness Trainers and Aerobics Instructors 
 4.10 Representations of Linear Functions Geological and Petroleum Technicians 
 4.11 Using Graphs of Linear Functions Hydrologists 

 4.12 Scatter Plots and Lines of Fit Multiple careers 

 4.13 Applying Scatter Plots and  
Lines of Fit Cost Estimators 

 4.14 Analyzing Lines of Fit Financial Managers 
 
 

PROJECT Creating Expressions Software Developers 
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5. Systems of Equations and Inequalities 
 5.1 Solving Systems of Linear Equations by 

Graphing 
Multiple careers 

 5.2 Applying Systems of Linear 
Equations Chefs and Head Cooks 

 5.3 Solving Linear Equations in One Variable 
by Graphing 

Multiple careers 

 5.4 Solving Systems of Linear Equations by 
Substitution 

Multiple careers 

 5.5 Solving Systems of Linear Equations by 
Elimination 

Multiple careers 

 5.6 Writing and Solving Systems of 
Linear Equations Software Developers, Applications 

 5.7 Special Systems of Linear Equations Multiple careers 

 5.8 Graphing Linear Inequalities in Two 
Variables 

Multiple careers 

 5.9 Writing and Using Linear Inequalities 
in Two Variables Soil and Plant Scientists 

 5.10 Graphing Systems of Linear Inequalities Multiple careers 

 5.11 Applying Systems of Linear 
Inequalities 
 

Industrial Engineers 

PROJECT Reasoning with Equations and 
Inequalities 

Geographic Information Systems 
Technologists and Technicians 
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6.  Exponents and Exponential Functions 
 6.1 Properties of Exponents Multiple careers 

 6.2 Understanding Radical and Rational 
Exponents 

Multiple careers 

 6.3 Exponential Functions Multiple careers 

 6.4 Graphing Exponential Functions Accountants and Auditors 
 6.5 Exponential Growth and Exponential 

Decay Functions 
Multiple careers 

 6.6 Applying Exponential Growth Animal Scientists 
 6.7 Applying Exponential Decay Forensic Science Technicians 

 6.8 Solving Exponential Equations Multiple careers 

 6.9 Applying Exponential Equations Epidemiologists 
 6.10 Comparing Exponential Functions Insurance Sales Agents 

 
 
7.  Sequences 

 7.1 Understanding Sequences Biological Science Teachers, 
Postsecondary 

 7.2 Explicitly-Defined Arithmetic Sequences Multiple careers 

 7.3 Recursively-Defined Arithmetic 
Sequences 

Multiple careers 

 7.4 Applying Arithmetic Sequences General and Operations Managers 

 7.5 Explicitly-Defined Geometric Sequences Multiple careers 

 7.6 Recursively-Defined Geometric 
Sequences 

Multiple careers 
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 7.7 Applying Geometric Sequences Actuaries 

 7.8 Applying Recursively-Defined 
Sequences 

Sociologists 

 
 
8.  Polynomials and Factoring 

 8.1 Modeling with Polynomials Astronomers 

 8.2 Adding and Subtracting Polynomials Multiple careers 

 8.3 Multiplying Monomial and Binomials Multiple careers 

 8.4 Multiplying Polynomials Multiple careers 

 8.5 Special Products of Polynomials Multiple careers 

 8.6 Operations with Polynomials Operations Research Analyst 

 8.7 Factoring Using the GCF Multiple careers 

 8.8 Factoring the Difference of Squares Multiple careers 

 8.9 Factoring Using Grouping Multiple careers 

 8.10 Factoring Quadratic Expressions in 
Form x2 + Bx + C 

Multiple careers 

 8.11 Factoring Quadratic Expressions in 
Form Ax2 + Bx + C 

Multiple careers 

 8.12 Solving Polynomial Equations Multiple careers 
 

PROJECT Arithmetic with Polynomials and 
Rational Expressions 

Video Game Designers 

 
 



 

 
 
 

   
 

= Application Lesson  Copyright © 2023 NS4ed™ Pathway2Careers™ | All rights reserved. 

 

9.  Quadratic Functions and Equations 
 9.1 Graphing Quadratic Functions in  

Standard Form 
Multiple careers 

 9.2 Graphing Quadratic Functions in  
Vertex Form and Intercept Form 

Multiple careers 

 9.3 Applying the Vertex Form of 
Quadratic Functions 

Atmospheric and Space Scientists 

 9.4 Applying Graphs of Quadratic 
Functions 

Aerospace Engineers 

 9.5 Solving Quadratic Equations by  
Graphing and Taking the Square Root 

Multiple careers 

 9.6 Solve Quadratic Equations by Factoring Multiple careers 

 9.7 Solve Quadratic Equations by  
Completing the Square 

Multiple careers 

 9.8 Solve Quadratic Equations by  
Quadratic Formula 

Multiple careers 

 9.9 Using Quadratic Equations to Solve 
Problems 

Physicists 

 9.10 Comparing Quadratic Functions Industrial Production Managers 

 9.11 Solving Linear-Quadratic Systems 
Graphically 

Multiple careers 

 9.12 Solving Linear-Quadratic Systems 
Algebraically 

Multiple careers 

 9.13 Applying Linear-Quadratic Systems Economists 
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10.  Graphing and Modeling with Functions 
 10.1 Graphing Absolute Value Functions Multiple careers 

 10.2 Graphing Step Functions Multiple careers 

 10.3 Applying Step Functions Cargo and Freight Agents 

 10.4 Graphing Piecewise-Defined Functions Multiple careers 

 10.5 Applying Piecewise-Defined 
Functions 

Tax Preparers 

 10.6 Translations of Graphs of Functions Multiple careers 

 10.7 Stretches and Shrinks of Graphs of 
Functions 

Multiple careers 

 10.8 Reflection of Graphs of Functions Multiple careers 

 10.9 Operations on Functions Film and Video Editors 

 10.10 Comparing Linear, Exponential, and 
Quadratic Models 

Multiple careers 

 10.11 Applying Comparisons of  
Linear, Exponential, and  
Quadratic Models 
 

Appraisers and Assessors of Real Estate 

PROJECT Linear, Quadratic, and Exponential 
Models 

Business Intelligence Analysts 

 
 
 
 
 
 



 

 
 
 

   
 

= Application Lesson  Copyright © 2023 NS4ed™ Pathway2Careers™ | All rights reserved. 

 

11. Radical Expressions and Inverse Functions 
 11.1 Radical Expressions Multiple careers 

 11.2 Describing and Graphing Square Root 
Functions 

Multiple careers 

 11.3 Writing Square Root Functions Radiologic Technologists 

 11.4 Applying Square Root Functions Registered Nurses 

 11.5 Applying Graphs of Square Root 
Functions 

Mechanical Engineers 

 11.6 Describing and Graphing Cube Root 
Functions 

Multiple careers 

 11.7 Solving Radical Equations Multiple careers 

 11.8 Inverses of Functions Multiple careers 

 11.9 Inverses of Linear Functions Multiple careers 

 11.10 Inverses of Radical Functions Multiple careers 

 11.11 Inverse of Quadratic Functions Multiple careers 

 11.12 Applying Inverse Functions Wind Turbine Service Technicians 
 

PROJECT Interpreting Functions Health Informatics Specialists 
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12.  Statistics 
 12.1 Measures of Center Multiple careers 

 12.2 Measures of Spread Multiple careers 

 12.3 Applying Measures of Center and 
Spread 

Statisticians 

 12.4 Representing Data with Box Plots Multiple careers 

 12.5 Distributions of Data Multiple careers 

 12.6 Applying Box Plots Computer and Information Systems 
Managers 

 12.7 Representing Data with Histograms Multiple careers 

 12.8 Applying Histograms Financial Examiners 

 12.9 Analyzing Data Market Research Analysts and Marketing 
Specialists 

 12.10 Two-Way Frequency Tables Multiple careers 

 12.11 Applying Two-Way Frequency 
Tables 
 

Social Science Research Assistants 

PROJECT Interpreting Categorical Properties 
with Equations 

Search Marketing Analysts 

 
 



Career Cluster
Manufacturing

Career Pathway
Production

Career Outlook
• Salary Projections: 

Low-End Salary, $25,660 
Median Salary, $41,340  
High-End Salary, $65,820 

• Jobs in 2018: 36,500
• Job Projections for 2028: 

40,500 (increase of 11%)

Algebra Concepts
• Use units to understand 

problems.
• Use units to guide solutions 

to multi-step problems.

Is this a good career for me?
Dental laboratory technicians:
• Read work orders or other 

instructions to determine 
product specifications or 
materials requirements.

• Apply parting agents or other 
solutions to molds.

• Inspect medical or dental 
assistive devices.

• Mix ingredients to create 
specific finishes.

Occupation Description
Dental laboratory technicians construct, fit, or repair crowns, 
bridges, dentures, and other dental appliances.

In small laboratories and offices, technicians may handle 
every phase of production. In larger ones, technicians may 
be responsible for only one phase of production, such as 
polishing, measuring, and testing.

Education
Dental laboratory technicians typically need a high school 
diploma or equivalent. There are some postsecondary 
programs in dental laboratory technology at community 
colleges or technical or vocational schools. High school 
students should take courses in science, human anatomy, 
math, computer programming, and art.

Potential Employers
The largest employers of dental laboratory technicians are 
as follows:

Medical equipment and supplies manufacturing 76%

Healthcare and social assistance 17%

Self-employed 4%

Government 2%

Watch a video about dental laboratory technicians: 
https://cdn.careeronestop.org/OccVids/OccupationVideos/51- 
9081.00.mp4

Applying Dimensional 
Analysis

LESSON 1.3

CAREER SPOTLIGHT: Dental Laboratory Technician
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Lesson Objective
In this lesson, you will look at how the understanding of units and dimensions can help a 
dental laboratory technician solve problems.

 1  Step Into the Career: Converting Units

A dental laboratory technician uses CAD (computer-aided 
design) to create a virtual model of a tooth. The actual 
width of the tooth is 9.15 millimeters. The image on the 
screen measures exactly six times the measurements 
made by the dentist. The technician will use the model 
to create a mold for a crown made from a polymer. 
Accounting for a 15% shrink in each dimension of the 
crown during the baking process, what should the width 
of the tooth mold be on the computer screen in inches?  
Use 1 in. = 2.54 cm.

Devise a Plan
Step 1: Convert the actual width in millimeters to the width on screen in millimeters.

Step 2: Convert the width on screen in millimeters to a width in inches.

Step 3: Find the width on screen of the tooth mold in inches. 

Walk Through the Solution
Step 1: Convert the actual width in millimeters to the width on screen in millimeters. Since the 

width of the image on screen is six times the actual width, multiply by 6.

 6 • 9.15 mm = 54.9 mm 

Step 2: Convert the measurement on screen in millimeters to a measurement in inches. Use 
the conversion factors 1 cm = 10 mm and 1 in. = 2.54 cm.

 



















 ≈(54.9 mm) 1 cm

10 mm
1 in.

2.54 cm
2.161 in.

Step 3: Find the width of the tooth mold on screen in inches. Since there is 15% shrinkage, 
the width of the tooth on screen is 85% of the width of the tooth mold on screen. This 
means that the width of the tooth mold is the width of the tooth divided by 85%.

 

2.161 in.
85%

2.161 in.
0.85

2.5 in.= ≈

The width of the tooth mold on the computer screen should be about 2.5 inches.

20 Chapter 1 Algebra Foundations
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 On the Job: Apply Converting Units

1. A dental laboratory technician wants to try 
two new polymers to make a tooth crown. The 
actual width of the tooth is 8.26 millimeters. 

a. The screen image measures exactly five 
times the measurements made by the 
dentist. What will the width of the tooth 
model image be in millimeters on the 
computer screen? Write an equation, 
including units, to justify your answer.

b. What will the width of the tooth model image be in inches on the computer screen? 
Write an equation, including units, to justify your answer. 

c. The technician will use the model to create a mold for a crown. If the technician uses 
a new polymer that only shrinks 12% in each dimension during the baking process, 
what should the width of the tooth mold be in inches on the computer screen? Write 
equations, including units, to justify your answer.

d. The second polymer that the technician wants to try only shrinks 4% in each dimension 
while baking. What should the width of the tooth mold be in centimeters on the 
computer screen? Write equations, including units, to justify your answer.

 2  Step Into the Career: Percent Change in Volume

A dental laboratory technician is preparing to build a crown for a 
tooth. The actual width of the tooth is 8.15 millimeters. Its depth 
is 6.05 millimeters. The height of the tooth is 9.08 millimeters. 
The technician will use the model to create a mold for a crown 
to be made from a polymer. When the mold is baked from this 
polymer, there will be 15% of shrinkage in each dimension of 
the crown. 

What dimensions should the technician make the mold before it 
is baked? What will the percent of shrinkage of the volume be if 
the length, width, and height each shrink by 15%? 

8.26

9.08 mm

8.15 mm

6.05 mm
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Devise a Plan
Step 1: Determine how to write equations to calculate the measurements of the mold from 

the measurements of the patient’s tooth.

Step 2: Calculate the dimensions of the mold before it is baked.

Step 3: Calculate the percent of shrinkage of the volume.

Step 4: Check the answer to Step 3 by calculating the volumes of the mold before and after it 
is baked. Determine the percent of shrinkage and compare to your answer in Step 3.

Walk Through the Solution
Step 1: Since the shrinking happens from the mold before it is baked, the measurements  

of the patient’s tooth are 85% of the measurements of the mold before it is baked. 
Write a proportion to relate the percentages to the measurements. 

Step 2: Write the proportions, and then cross-multiply to find each unknown measurement.

 x
x85

100
8.15 mm

mm
; 8.15 mm 100

85
9.59 mm= = × ≈

 x
x85

100
6.05 mm

mm
; 6.05 mm 100

85
7.12 mm= = × ≈

 x
x85

100
9.08 mm

mm
; 9.08 mm 100

85
10.7 mm= = × ≈

Step 3: To calculate the percent of shrinkage of the volume, first multiply the percent of the 
mold taken up by the patient’s tooth for each dimension.

 

85
100

• 85
100

• 85
100

614,125
1,000,000

0.61, or 61%= ≈

 The patient’s tooth takes up 61% of the volume of the mold, so the percent shrinkage of 
the volume is 100% - 61% ≈ 39%.

Step 4: Approximate the shape of the tooth as a rectangular prism. Use the formula 
V = (length)(width)(height) to find the volume.

 Vbefore = (9.59 mm)(7.12 mm)(10.7 mm) ≈ 731 mm3

 Vafter = (8.15 mm)(6.05 mm)(9.08 mm) ≈ 448 mm3

 Determine the percent of the volume of the mold taken up by the tooth.

 
= ≈

V
V

448
731

0.61, or 61%after

before

 So, the percent shrinkage of the volume is 100% - 61% ≈ 39%.

The results from Steps 3 and 4 agree.
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 On the Job: Apply Percent Change in Volume

2. A dental laboratory technician is studying  
various polymers to make crowns. He is  
studying their properties to find out which  
ones work best and which ones will cost more  
to use. Each dimension of Polymer A shrinks  
by 4% when heated by irradiation. Each  
dimension of Polymer B shrinks by 12%. 

a. What will the change in volume be for each one? Write equations to justify your answers.

b. Determine the amount of each polymer needed to produce 100 milliliters after heating is 
applied. Write proportions, including units, to justify your answers.

c. If the polymer that shrinks 4% costs $58 per milliliter and the polymer that shrinks 12% 
costs $38 per milliliter, which one costs less to produce 100 milliliters? Write equations, 
including units, to justify your answers.

 3  Step Into the Career: Using Units in Proportions

A dental laboratory technician is preparing dental 
ceramic to make a crown. The technician uses prepared 
powders to make the ceramic. Each powder contains 
the ingredients kaolin and feldspar. The table shows the 
percentage of each ingredient in the ceramic produced 
by 100 grams of each powder. Dental ceramic should 
be composed of 3–5% kaolin and 70–85% feldspar. If 
the technician combines 70 grams of Powder A and 
110 grams of Powder B, does the combined powder 
meet the requirements to produce dental ceramic? 
Assume that 100 grams of each powder produces the 
same amount of ceramic.

Devise a Strategy
Ask and answer the following questions to determine whether combining 70 grams of Powder 
A and 110 grams of Powder B can produce dental ceramic.

• What do you know and do not know?  
You know the percentages of kaolin and feldspar that 100 grams of each powder can produce, 
but you do not know how much dental ceramic is produced for 100 grams of each powder. 

• How can you find out whether the combined powder meets the requirements? 
You need to find the percentages of kaolin and feldspar produced by the combined powder.

• What can you conclude? 
If the percentage of kaolin is between 3% and 5% and the percentage of feldspar is between 
70% and 85%, then the combined powder meets the requirements. 

Powder Kaolin Feldspar

A 8% 70%

B 2% 90%

before irradiation after irradiation

heating
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Walk Through the Solution
Step 1: Represent the amount of ceramic produced by 100 grams of each powder using a 

variable since it is unknown. Then use the variable with proportions to represent the 
amount produced by 70 grams of Powder A, the amount produced by 110 grams of 
Powder B, and the total amount produced by the combined powder.

 Let x represent the number of grams of ceramic produced by 100 grams of each 
powder. Write out the units of measure to keep track. 

 The amount produced by 70 grams of Powder A is:

 
=x x70 grams

100 grams
(  grams) 0.7  grams

 The amount produced by 110 grams of Powder B is:

 
=x x110 grams

100 grams
(  grams) 1.1  grams

 The total amount produced by the combined powder is:

 0.7x grams + 1.1x grams = 1.8x grams 

Step 2: Represent the amount of kaolin produced by each powder and by the combined 
powder.

 Powder A: 8% of 0.7x grams = (0.08)(0.7x grams) = 0.056x grams

 Powder B: 2% of 1.1x grams = (0.02)(1.1x grams) = 0.022x grams

 Combined powder: 0.056x grams + 0.022x grams = 0.078x grams

Step 3: Represent the amount of feldspar produced by each powder.

 Powder A: 70% of 0.7x grams = (0.7)(0.7x grams) = 0.49x grams

 Powder B: 90% of 1.1x grams = (0.9)(1.1x grams) = 0.99x grams

 Combined powder: 0.49x grams + 0.99x grams = 1.48x grams

Step 4: Determine the percentages of kaolin and feldspar produced by the combined powder.

 Percentage of kaolin: x
x

0.078  grams
1.8  grams

0.043 4.3%≈ =

 Percentage of feldspar: x
x

1.48  grams
1.8  grams

0.82 82%≈ =

The percentage of kaolin must be between 3% and 5%, and the percentage of feldspar must 
be between 70% and 85%. So, the combined powder meets the requirements to produce 
dental ceramic. 
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 On the Job: Apply Using Units in Proportions

3. A dental laboratory technician is making a new toothpaste 
that must have 0.3% triclosan and 2.0% of a copolymer. 
The technician combines two powders. The table shows 
the percentages of triclosan and copolymer produced by 
100 grams of each powder.

Powder Triclosan Copolymer

A 0.2% 1%

B 1.2% 5%

 If the technician combines 50 grams of Powder A and 10 grams of Powder B, determine 
whether the combined powder produces a toothpaste that has 0.3% triclosan and 2.0% of 
the copolymer.

a. Using x to represent the grams of toothpaste produced by 100 grams of each powder, 
write an expression for the amount of toothpaste produced by the combined powders.

b. Using x, write expressions for the amount of triclosan produced by each powder and the 
combined powder. Include the units.

c. Using x, write expressions for the amount of copolymer produced by each powder and 
the combined powder. Include the units.

d. Determine the percentages of triclosan and copolymer in the combined powder. Does 
the combined powder meet the requirements?

 Career Spotlight: Practice

4. A dental laboratory technician is helping an 
archaeologist to study how much a tooth 
has been worn down in a 3 million-year-old 
Australopithecus africanus skull. The length 
of the tooth (including the root of the tooth) 
was 18 millimeters when it was found. The 
technician, using the structure of the tooth, was 
able to figure out that it had worn down about 
3.4% from what it was originally. How long in 
millimeters would the tooth have been originally?

 
Sketching the situation can help you to figure out what mathematical steps are needed to 
solve. Draw a tooth to help you visualize.

QUICK TIP
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5. A dental laboratory technician is a making a mold with a polymer that shrinks by 9% in  
each dimension. 

a. How much does the surface area of the polymer shrink by? 

b. How much does the volume of the polymer shrink by?

6. A dental laboratory technician is making a ceramic 
tooth. The ceramic should have 68–72% lithium 
disilicate crystals and 3–5% kaolin. She combines two 
powders, A and B. The table shows the percentages 
of each ingredient produced by 100 grams of each 
powder. If she combines 40 grams of Powder A and 
60 grams of Powder B, does the ceramic meet the 
required ranges of the percentages? 

Powder Kaolin Lithium Disilicate

A 8% 80%

B 2% 65%

Devise a Plan  
Step 1:  Using x to represent the number of grams of ceramic produced by 100 grams 

of each powder, write the amount of ceramic that is produced by combining the 
powders as described.

Step 2:      ?     

Step 3:      ?     

Step 4:      ?     

7. While volunteering with Borderless Dentists in a foreign 
country, a dental laboratory technician encounters a supply 
of aspirin that is labeled in a way that is unfamiliar to 
her. She wants to give the patient a dose of about 0.5 to 
0.7 grams to counteract the patient’s pain, but the bottle is 
labeled in grains (gr). She looks up the unit in a pharmacy 
book and learns that one grain (1 gr) of aspirin is equal to 
64.8 milligrams. If each aspirin tablet contains contains 
5.0 grains of active aspirin, would two tablets provide the 
dosage the technician wants? 

Begin with the simplest fact from the question, and then use unit conversion factors 
or ratios to find the dosage in milligrams. As you work through each step, be careful to 
make sure units properly cancel. 

QUICK TIP
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 Career Spotlight: Check

8. A dental laboratory technician is designing a 
replacement tooth using CAD. The actual width 
of the tooth to be replaced is 7.1 millimeters.

Select the answer from each box that makes the 
sentence true.

He is using a screen that expands the image eight 
times larger than the actual tooth. The width of the 

tooth on the screen will be 
a. 0.9
b. 7.1
c. 57

 millimeters. 

The material used to make the model tooth shrinks by 18% when it is baked, so the model 
needs to be made larger than the actual tooth. The size of the model on the screen should 

be 
a. 69
b. 47
c. 10

 millimeters. Since 25.4 mm = 1 in., the size of the model on the screen 

is about 
a. 27
b. 2.7
c. 1.9

 inches. 

9. A dental laboratory technician is making a full model of a 
patient’s upper teeth so that the orthodontist can design 
braces to fit. She is using a mold that was made in the 
patient’s mouth with a quick-hardening thermoplastic 
polymer. If the density of the material to make the model 
is 1.35 grams per cubic centimeter and the mass of the 
model is 17.2 grams, what is the volume of the model? 
Use 1 cm3 = 1 mL. 

A. 12.7 mL

B. 12.8 mL

C. 23.2 mL

D. 0.0784 mL
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10. A dental laboratory technician is measuring out supplies at a clinic and is converting a 
dosage of pain medicine from a measurement in grains to a measurement in milligrams. 
The mass of one grain (1 gr) of aspirin is 0.0648 grams. One tablet of aspirin contains 
2.5 grains. How many tablets make up the dose of baby aspirin, which is 81 milligrams? 
Write an equation including units to justify your answer. 

11. An orthodontic technician is preparing a 
computer model of a patient’s mouth using a 
mold that was made in the patient’s mouth. The 
actual span across the back of the patient’s 
lower molars is 61 millimeters. The technician 
uses CAD to create a virtual model of the 
patient’s mouth on a computer screen. The 
model is 8 times larger than the actual mouth. 
The patient wants to know the measurements 
in inches.

Select all the statements that are true. 
Use 1 in. = 2.54 cm and 10 mm = 1 cm.

a. The distance across the patient’s lower molars on the screen would be about 
7.5 millimeters. 

b. The distance across the patient’s lower molars on the screen would be about 
49 centimeters.

c. The distance across the patient’s actual lower molars is about 24 inches.

d. The distance across the patient’s lower molars on the screen is about 19 inches.

e. The distance across the patient’s lower molars on the screen is about 19 centimeters.

12. A dental laboratory technician is examining images of a patient’s mouth on a computer 
to prepare to make a mold to model the mouth. The images are three times larger 
than the patient’s actual mouth. The patient’s upper teeth on the screen appear to be 
17.43 centimeters across, from molars on one side to molars on the other. The mold will 
be made of a material that will shrink 10% during baking. Write an equation to determine 
the width of the mold in inches that could be used to make a model of the patient’s teeth 
at actual size.
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13. A dental laboratory technician has mislabeled the polymer containers in the lab. To find 
out what the polymer in one container is, the technician produces a cube of polymer 
and heats it. The polymer shrinks from an initial volume of 1.20 milliliters to a volume of 
0.965 milliliters. Which polymer would it be? 

A. Material A, which shrinks 8% in each dimension

B. Material B, which shrinks 4% in each dimension

C. Material C, which shrinks 7% in each dimension

D. Material D, which shrinks 14% in each dimension

14. A dental laboratory technician is studying new materials for tooth crowns in the lab. 
Material A shrinks 8% in each dimension when heated. Material B shrinks 4% in each 
dimension when heated. Material C shrinks 12% in each dimension when heated. 

Match each material with the correct percent of shrinkage in surface area. 

Surface Area Shrink After Heating

8% 12% 15% 22% 23%

Material A, 8%

Material B, 4%

Material C, 12%
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