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Engage
Lessons begin with exercises that can be completed either 
independently or with a class partner. These exercises are 
designed to either review content or proactively assess 
the content of that day’s lesson. Additionally, an essential 
question is introduced and discussed to solidify learning 
targets for that day’s content and highlight the major 
concepts of each day’s lesson.

Instruct
The Algebra 1 course offers numerous methods of 
instruction to help students connect with the class content. 
The teacher edition enables content delivery using both 
direct and indirect instruction along with collaborative 
activities for the classroom.

Apply
This course provides multiple activities and applications 
to connect the course content with real-life scenarios. 
Each chapter contains multiple sets of exercises that 
are scaffolded by degree of difficulty. Multiple example 
problems are listed with step-by-step explanations, and 
real-world problems and STEM activities enable students to 
see mathematical principles at work in daily life. Cumulative 
reviews build procedural and computational fluency in 
preparation for standardized testing.

Assess
Multiple tools through the course serve to give instructors 
a clear vision of student comprehension and skill level. The 
student edition contains numerous formative assessments 
to be used as the class progresses through each chapter’s 
material. Each chapter has two to four designated quizzes, 
and four quarterly exams offer cumulative assessment in 
addition to the twelve chapter tests.

Materials
Student Edition
The student edition is designed to give students clear, 
engaging content coupled with consistent review. The 
student edition contains numerous skill checks for 
formative assessment along with exercises grouped in 
progressive degrees of difficulty. Essential questions enable 
student focus as they absorb lesson content, and key 
mathematical practices are highlighted in each chapter.

Teacher Edition
The teacher edition features numerous resources to 
empower the instructor to teach articulately, insightfully, 
and thoroughly. An array of suggested teaching strategies 
are included for navigating various student learning styles. 
Each lesson plan overview suggests activity pages that can 
be used to supplement the student edition.

Activities
The activities provide opportunities for extra practice, 
enrichment, and classroom collaboration. This book 
includes two STEM projects that can be assigned as group 
work over an extended period of time.

Assessments
The assessments packet includes a total of twelve chapter 
tests along with four quarterly exams. Additionally, there 
are two to four designated quizzes for each chapter.

Answers to the student activities are also available along with 
assessments answer keys.

Tackle Real Problems 
with Advanced Math
Algebra 1 equips students and teachers with tools 
and strategies for using and developing algebraic 
models to solve real-world problems within the 
context of a biblical worldview. Students will 
write algebraic expressions, describe quantitative 
relationships, solve real-world problems using 
linear equations, and understand God’s design as 
foundational to reasoning, modeling, and ethics in 
mathematics.
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THE WATER WHEEL
What if you needed to power something and you could not 
simply "plug it in?" Water wheels were one of the first ma-
chines that converted the power of water flow in a stream 
or river to energy. God created the earth with an expanse of 
water and gravity which causes water to flow downhill. This 
natural flow of water is a sustainable resource that can produce 
great amounts of energy. In this activity you will determine the 
effectiveness of your own water wheel to lift different weights.

THE WATER WHEEL
What if you needed to power something and you could not 
simply “plug it in”? Water wheels were one of the first machines 
that converted the power of water flow in a stream or river 
into energy. God created the earth with an expanse of water 
and gravity, which causes water to flow downhill. This natural 
flow of water is a sustainable resource that can produce great 
amounts of energy. In this STEM project you will build a small 
water wheel and assess its effectiveness by lifting various 
weights using the wheel.

CHAPTER 2 Solving Equations72

MATH IN HISTORY  
ISAAC NEWTON (1642–1727)

Isaac Newton is the world’s foremost mathematician and phys-
icist. Math historians consider him one of the top three math-

ematicians of all time, along with Archimedes and Gauss. In an 
end-of-millennium poll of one hundred leading physicists, he was 
listed with Einstein and Maxwell as one of the top three physicists.

Isaac Newton was born on Christmas Day in 1642. Raised by his 
grandmother, he found more enjoyment from inventing things and 
from his personal studies than from his schoolwork. After graduat-
ing from Cambridge University, he served as its chair of mathematics  
for over twenty years. Newton was elected to the famed Royal Society, En-
gland’s oldest scientific society, at age thirty and was annually reelect-
ed as its president from 1703 until his death over twenty years later. 
In 1701 he was elected to Parliament, and in 1705 he was knighted 
by Queen Anne.
Newton combined Galileo’s advances in terrestrial motion 
(such as the earth rotating on an axis) and the results of 
 Kepler’s laws of celestial motion (orbits) to formulate the uni-
versal law of gravitation and his three laws of motion. Despite 
his fear of criticism that made him reluctant to make his work 
public, his monumental scientific work Mathematical Prin-
ciples of Natural Philosophy (or  Principia) was published in 
1687 with the encouragement and financial assistance of 
Edmund Halley. This work confirmed the heliocentric the-
ory of the universe and sparked the scientific revolution. 
The development of differential and integral calculus, the 
expansion of infinite series, and the binomial theorem top a 
long list of  
Newton’s mathematical achievements.
Newton’s religious beliefs were complex but important for 
Christians to consider. Many scientists today claim that 
theism (a belief in a personal God) is incompatible 
with good science. Newton would have strenu-
ously disagreed. Commenting on the universe 
that he studied, he said, “This most beautiful 
system . . . could only proceed from the do-
minion of an intelligent and powerful Being.” 
 Nevertheless, in Newton there were already the 
seeds of unbelief that have flowered among 
modern scientists. Newton thought it was 
unreasonable to believe in the deity of Christ 
and the Trinity; he therefore rejected these 
doctrines. Newton’s life demonstrates that 
belief in God is not incompatible with great 
achievements in mathematics and science. 
But his life also presents a warning against 
granting human reason authority above 
the Word of God (1 Cor. 1:20–25).
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3 CHAPTER REVIEW

Key Concepts
Simple Inequalities   [3.1] 

SYMBOL MEANING EXAMPLE GRAPH

x < n is less than n

x > n is greater than n

x ≠ n is not equal to n

x ≤ n is less than or equal to n

x ≥ n is greater than or equal to n

•  The Trichotomy Property states that if a and b represent 2 real 
numbers, then a = b, a > b, or a < b.

               

PROPERTIES OF INEQUALITY

Addition If a < b, then a + c < b + c.

Subtraction If a < b, then a − c < b − c.

Multiplication
If a < b and c is a positive number, then ac < bc. 
If a < b and c is a negative number, then ac > bc.

Division
If a < b and c is a positive number, then    a _ c    <    b _ c   . 

If a < b and c is a negative number, then    a _ c    >    b _ c   .     

•  For two­step inequalities, use the reverse order of operations 
when performing inverse operations on both sides.

•  If both sides of an inequality are multiplied or divided by a 
negative number, the inequality symbol must be reversed.

Multistep Inequalities   [3.2]
•  To solve multistep inequalities, use the same process as in 

solving multistep equations.
 ■  Simplify both sides by removing any parentheses and com­

bining like terms.
 ■ Move the variable terms to 1 side of the equation.
 ■ Undo the addition or subtraction of the constant term.
 ■ Undo the multiplication or division of the variable term.

Conjunctions   [3.3]
•  Conjunctions are compound inequalities connected by the 

word and.
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DIRECT & INVERSE VARIATIONS4.6

Jose rode his bike at a constant rate of 22 ft/sec, as indicated by 
each ordered pair listed in the table. This relationship can be ex-
pressed using the equation y = 22x. The distance Jose traveled (y)  
is a function of the amount of time (x) he spent riding. Notice  
that the ratio    

y
 _ x    = 22 for every ordered pair.

Definitions

A direct variation is a function in which the ratio of variables is a 
nonzero constant, k. That is,    

y
 _ x    = k, where k ≠ 0. The quantities are 

said to vary directly or to be directly proportional.

The constant k is called the constant of variation or the constant of 
proportionality.

A direct variation can also be stated using the general equations 
y = kx or f(x) = kx. This implies 1 variable is a constant multiple of 
the other. Most applications of direct variation involve a positive 
constant of proportionality (k > 0), in which an increase in one of 
the variables causes an increase in the other variable.

EXAMPLE 1: Determining a Direct Variation

Does the table represent a direct variation? If so, find the constant 
of variation and write the function rule.

a. x y

1 7

2 14

3 21

4 28

b. x y

1 6

2 8

3 10

4 12

Answers

a. The table represents a direct variation since the ratio    
y

 _ x    = 7 for each ordered pair. The 
constant of variation is 7, and the function rule is f(x) = 7x.

b. The table does not represent a direct variation since the ratio    
y

 _ x    is not a constant.

SKILL CHECK EXERCISE 17

What is the 
significance 
of defining 
natural laws 
related to direct 
and inverse 
variations?
After completing 
this section, I will 
be able to

• classify a func-
tion as a direct 
variation, inverse 
variation, or 
neither.

• find the constant 
of variation for 
direct and inverse 
variations.

• write functions 
modeling direct 
and inverse 
variations to 
solve real-world 
problems.

• explain the signif-
icance of recog-
nizing design in 
nature.

time (sec) distance (ft)

1 22

2 44

5 110

10 220
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EXAMPLE 2: Finding the Constant of Variation

Find the constant of variation if y varies directly with x and y = 6 
when x = 3. Write the function rule for the variation.

Answer

k =    
y

 _ x    =    6 _ 3    = 2 1. In the direct variation, the ratio    
y

 _ x    = k.

y = 2x 2. Write the function rule for the direct variation.

SKILL CHECK EXERCISE 13

Whenever 2 different ordered pairs, (x1, y1) and (x2, y2), represent  
the same direct variation, their ratios will equal the same constant,

     
 y  1   _  x  1  

    = k and    
 y  2   _  x  2  

    = k.     

The Transitive Property of Equality states that 2 expressions equal  
to a third expression must be equal to each other. Therefore, in any  
direct variation,

     
 y  1   _  x  1  

    =    
 y  2   _  x  2  

   .     

This explains why quantities that vary directly are often simply said  
to be proportional.

EXAMPLE 3: Solving a Real-World Problem

If the distance traveled varies directly with time and Jose rode 
12 mi in 45 min, how far can he ride in 2 hr?

Answer

        
 d  1  

 _  t  1      =    
 d  2  

 _  t  2         1. Write a proportion for the quantities that are 
directly related.

       12 _ 45    =    
 d  2  

 _ 120   2. Use consistent units in the proportion.

45d2 = 1440 

      d2 = 32 mi

3. Solve the proportion.

SKILL CHECK EXERCISE 33

Example 3 could also be solved by finding the constant of 
variation. Since Jose rode 12 mi in    3 _ 4    hr,    d _ r    = k = 16 mi/hr. 
Then use the equation d = 16t = 16(2) = 32 mi.     
The graph of this function illustrates a key characteristic of a 
direct variation when k > 0. An increase in 1 variable causes 
a proportional increase in the other variable.

                                             

CONNECT
Time (t) is the inde-

pendent variable 
(x), and distance (d) 

is the dependent 
variable (y).
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