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Words to Know

real numbers: a set of
numbers that includes
all rational and irrational
numbers

empty set: a set with

no members sometimes
called the null set. The
symbol for the empty
setis{}org.

Math in History

Before the metric system
was developed in the

late 1700s, merchants

in Europe used barley
grains as their “standard”
for weight. People were
tempted to choose larger
or smaller grains depend-
ing upon whether they
were buying or selling.

Types of Numbers

There are many things in life that we think we know—things that perhaps
have been taken for granted. But these things often need to be re-examined;
when this happens, new discoveries are made.

The simple numbers familiar to children are easily taken for granted. But
progression to higher levels of mathematics requires looking again at those
numbers, asking questions about them, defining them precisely, and classi-
fying them to be sure that different operations can be performed with them.

Algebra 1 deals with numbers classified as the real numbers. That may
sound odd, but there are actually numbers called imaginary numbers that
will be taught in Algebra 2.

Categories of Real Numbers

Rational Numbers  » all the numbers that can be expressed as a
51 1,41 quotient of two integers. In other words, these

» Qs » T .
— numbers can be expressed as fractions (denom-
1.5,0.36 inator cannot be 0). All positive and negative
whole numbers, mixed numbers, fractions, termi-
nating and repeating decimals can be expressed

as fractions, so they are all rational numbers.

Natural Numbers ~ » the counting numbers with which the study

1,2,3,4... of math begins.

Whole Numbers > the counting numbers plus 0.

0,1,2,3,4... (counting never begins with 0).

Integers » the whole numbers and their opposites
...=-3,-2,-1,0,1,2...  (the negative numbers). Zero does not have

an opposite.

Irrational Numbers » the numbers that cannot be expressed as a
2.645751311...,n quotient of two integers. In decimal form these
are non-terminating and non-repeating.

The diagram on the next page shows all the classifications of real numbers.
The two largest sets of real numbers are rational and irrational numbers.
Rational numbers are further broken down into the subsets of integers,
whole numbers, and natural numbers.

The diagram illustrates that a number such as 25 is a natural number, a
whole number, an integer, and a rational number.
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™
Numbers that are
non-terminating and
non-repeating are
usually written with an
ellipsis (.. .).

- Example: 8.1743....

\

—
Itisincorrect to write
both symbols together
like this {g}.

The only way
to learn mathe-
matics is to do
mathematics.

Paul Halmos

Lesson 1.1

Real Numbers

Rational Numbers & -17 0.36 Irrational Numbers
0.1435698...
Integers -8 -19 -1 -2
0.181181118.....
Whole 0 n
Natural 3 25 160 V3

The set of whole numbers beginning with 1 that is used for counting are

called natural numbers. For example, the days of the months on a calendar are

natural numbers. They do not include 0, negative numbers, decimals, or frac-
tions. However, the numbers used for the days of the months that are above 31
is a null or empty set because no month has over 31 days. The symbol for the
empty or null set is {} or ().

Today’s Lesson

Write every real-number category in which the numbers can be classified.

1

®» N @ v A W N

. —473

[e)

1
* 2
3.1415926. ..

0.677

1.6

18

-4

Write the answer. If no answer is possible, write o (the empty set).

9.
10.
11.
12.
13.
14.
15.

Which months have 32 days?

List the first five counting numbers.

Write an irrational number.

Write a proper fraction that is a natural number.

Write a mixed number that is a rational number.

Write the number that is a whole number but not a natural number.

Can a number be a member of all five real number categories?
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Lesson 1.1

Math in History

In colonial America,
systems of measurement
varied. A bushel in
Connecticut weighed

28 pounds, while a New
Jersey bushel weighed
32 pounds.

16. Can a decimal be an integer and have a value between 1 and 2?

Write the answer.

17. Albert wanted to calculate the circular area watered by his irrigation
system. He used the formula nir? where r is the radius and m = 3.14159
26535897932384626433832795... In what real-number category does
7 belong?

18. Since it is impossible to type an infinitely long number into a cal-
culator, Albert decided to use the fraction % in the area formula
instead of the number nt. He can do this since % is close to . In
what real-number category does % belong?

Write rational numbers, integers, whole numbers, natural numbers, or
irrational numbers.

19. Which category contains numbers that can be expressed as a
quotient of two integers?

20. Which category contains the counting numbers plus 0?

21. Which category contains numbers that cannot be expressed as a

quotient of two integers?

22. Which category contains the counting numbers?

23. Which category contains whole numbers and their opposites?
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Words to Know

absolute value: the
distance of a number
from zero

opposites: a positive
and a negative number
with the same absolute
value

evaluate: to find the
value of an expression
by completing the math-
ematical operations

simplify: to perform
all mathematical
operations

The study of
mathematics,
like the Nile,
begins in
minuteness
but ends in
magnificence.
Charles Colton

Graphing Real Numbers;
Absolute Values

The value of any real number can be visually shown or graphed using a
number line. A number line is a straight line divided into equal segments.
Number line segments are usually labeled with integers, but segments can
also be labeled with fractions or decimals such as halves, fourths, tenths, etc.

To graph a number, a dot is placed on the number line that corresponds to
the value of the number.

graph of -3 and +5 graph of t (3.141592...)
<! | | | | | | b | | [
111 B I R A R ) E R g
4 -3 2 -1 0 1 2 3 4 5 &6 4 -3 2 -1 0 1 2 3 4 5 &6

The labeling of the segments on a number line depends on the precision
or exactness needed to show the value being graphed. As an example, for
graphing 31.5, labeling the segments with tenths allows the highest accuracy
and makes it unnecessary to estimate the location.

graphs of 31.5 using different precisions

The labeling of a number line also depends on the size and range of the
numbers used. For graphing the number 110, labeling could begin with 80
and end with 130. For graphing two numbers that have a wide range, such as
10 and 90, labeling could start with 0, end with 100, and segments could be
labeled in increments of 10.

graph of 110 graph of 10 and 90

80 90 100 110 120 130 0O 10 20 30 40 50 60 70 80 90 100

Today’s Lesson

Graph -67.5 on each line.
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Lesson 1.2

Absolute Values

The absolute value of a number is its distance from zero. The numbers
4 and -4 are 4 units from zero. Therefore both of them have an absolute
value of 4.

Regardless of whether a number is positive or negative, its absolute value
is a positive number.

A vertical line on each side of a number indicates that the absolute value
of the number is used. The absolute value of -18 is written |-18|.

& Rules Absolute Value

» |6]=6 The absolute value of 6is 6.
» |-6|=6 The absolute value of -6 is 6.

> | n| means “the absolute value of the number n.”

Opposites

Every real number except zero has a “twin” that has the same absolute
value. For every negative number, there is a positive number that has the
Math in History same absolute value. For every positive number, there is a negative number

In 1824, Parliament with the same absolute value. The absolute value of zero is zero.
replaced its standard
yardstick with a new one,
which became the first

—~
c
=)
=
17

7 units

/.mper/O/SfGﬂdOrd fO/’ the <! | | J.< | | | | | | | | | | | | l | | [
yardstick. The standard’s 09 8 7 65 432101 23 45678 910
short official life ended at 9
years and 198 days in 1834 |-7 =7 |71=7
when it was damaged in
a fire that burned down These pairs of numbers are called opposites, because they are the same
both houses of Partiament. distance from 0 (same absolute value), but in opposite directions.
Not until 1855, twenty-one
years later, was a new -7 is opposite of 7 7 is opposite of -7
standard adopted.
Today’s Lesson
Evaluate.
3. |51 4, |-45| 5. | 1,298 |
6. |-12] 7. 0-2] 8. [-89023|

Write the pairs of numbers that have these absolute value(s).

9. 17 10. 5 11. 2,784
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Lesson 1.2

Absolute Values in Expressions

To evaluate an expression that contains absolute values, find the absolute
values first and then simplify.

Evaluate: |16 | +|-43|and | -69 | -38.

‘Obvious’ is |16 | + | -43 | Original problem. | -69] - 38
the most 16 + 43 Absolute values found. 69 - 38
dangerous

: 59 Simplified. 31
word in

mathematics.
When an absolute value symbol contains a mathematical operation, such

as |3 + 4|, complete the operation within the absolute value symbols first.
Then use the absolute value of the answer to simplify the expression.

Eric Temple Bell

Evaluate:28+|8-4|and |2+ 8|-|-10]|.

28+|8-4] Original problem. |2¢8]-]-10]|
In algebra, a raised dot 28 +|4| Absolute value operation completed. |16 |- | -10 |
(+) indicates multipli-
cation and is preferred 28 + 4 Absolute values found. 16 - 10
over the x symbol.
7 Simplified. 6

Today’s Lesson

Evaluate, working from left to right.

12, |4+ |4] 13. 7«[3+2] 14. | -9+ -9

15. |-7|-|-7| 16. |-26|+|5-3] 17. 10+ |-7]-12]|

Follow the directions. 1.1

18. Write an irrational number.

19. Write a number that is a whole number, an integer, and a rational number.
20. Write a whole number that cannot be a natural number.

21. Write the first five counting numbers you first learned about in elementary school.
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Lesson 1.2

Write the answer. 1.1

22. Bob knew how far it was from third base to home plate, but he wondered how far a baseball would need
to be thrown from second base to home plate. To calculate the distance, he used d = sv/ 2, the formula for
finding the diagonal of a square. He used the distance from third base to home for s and 1.414213562373...
for v/ 2. In what real-number category does 1/ 2 belong?

23. To simplify calculations, Bob rounded the /2 in the formula to 1.4142. In what real-number category
does 1.4142 belong?

Write the word(s) for each definition.

24. the distance of a number from zero 1.2

25. the category of all whole numbers and their opposites 1.1

26. numbers that cannot be expressed as a quotient of integers 1.1

27. numbers that can be expressed as a quotient of integers 1.1

Today’s Lesson

Write an integer to represent the number in each problem. Then write the opposite of the number
and the absolute value of the number. Each exercise has 3 answers.

28. The coldest part of the atmosphere, the mesosphere—tens of miles above the ground—can be as low as
one hundred degrees below zero Celsius.

29. The hottest part of the atmosphere is the air surrounding a lightning strike, where the air can get as hot
as thirty thousand degrees Celsius.

Write the pairs of numbers that have these absolute values.

30. 987 31. 16 32. 2
Evaluate.
33. 10| +| 22| 34, | -5|+]|15-9| 35. 8«| 9| 36. 8+ |21 -3

Extra Practice

Evaluate.

37. |-6]-6 38. 6+ -3 39. |3|e|-3|+|6-2]
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Words to Know

numerator: the top
number (dividend) in
a fraction or rational
expression

denominator: the
bottom number (divisor)
in a fraction or rational
expression

greatest common
factor (GCF): the largest
number that can be
divided evenly into both
the numerator and the
denominator

A practical application of
the associative property
can be used to add

more than two numbers.
Because it is difficult to
mentally add more than
two numbers in any one
step, it is helpful to look
for and pair (associate)
addends that add up

to multiples of ten first,
then add the remaining
number(s).

12— 30
27 57
+18

Real Number Properties; Fractions

Lesson 1 defined and classified the real numbers used in Algebra 1. This
lesson will define properties of real numbers. The properties are the founda-
tion upon which the study and practice of algebra is built. In any construction
endeavor, the building constructed is only as reliable as its foundation. This
also applies to mathematics and is the reason for studying these properties.

& Properties of Addition

» Commutative Property of Addition
Changing the orderofaddends a+b=b+a
does not change their sum. 2+3=3+2

> Identity Property of Addition
Adding zero to any number a+0=a
gives an identical number. 8+0=8

» Associative Property of Addition

Changing how numbers are (a+b)+c=a+(b+c)
associated (grouped) in addition  (3+5)+7=3+(5+7)
does not change their sum.

» Inverse Property of Addition

Adding the opposite (additive inverse)to  a+(-a)=0
any number will always result in zero. 7+(-7)=0

Today’s Lesson

Write the name of the property each equation illustrates.

l.6+(12+7)=(6+12)+7

2.8+(-8) =0
3.4+3=3+4
4, 2+0=2

Write the missing number for each equation, then write the name of
the property it illustrates.

Example:  + (-12) =0 12, inverse property of addition

. 4,897+ =4,897

. +(-62)=0
.43+ =89+43

5
6. 45+ (21+5)=(__+21)+5
7
8
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Lesson 1.3

& Properties of Multiplication

» Commutative Property of Multiplication
The zero property of

multiplication can
simplify problems. No
matter how many factors
arein a list, if there is just
one zero, the product will Multiplying any numberbyl ae<l=a
be zero. gives an identical number. 8.1=8

Changing the order of factors aeb=bea
does not change their product. 2¢3=3.2

» Identity Property of Multiplication

358+31.2981-0=0 » Associative Property of Multiplication

Changing how numbers are associated  (aeb)ec=ae«(b+c)
(grouped) in multiplication does not (3¢5)e7=3¢(5+7)
change their product.

» Zero Property of Multiplication

Multiplying any number by 0 results in zero. g ‘ g fg
- | L
reciprocal » Inverse Property of Multiplication
%><I% Multiplying any nonzero number by its a-%=1
% 4 reciprocal will always result in 1. 7. % -1
Today’s Lesson
Write the name of the property each equation illustrates.
9. 251=25
1
10. 12+95=1
11. 330=0
12. 9¢3=3.9
13. 5(7e4)=(5¢7) ¢4
prr— 1 Write the missing number for each equation, then write the name of

Sieslie o s the property it illustrates.

the properties on
this page and the 14. 16 . =1
revious page.
R 15. 368+ =0
A
16. 7« =7
17. 43 =43.29
18. 9¢(68)=(9 )*8
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4 8
In algebra, working

with improper fractions

is usually easier than
working with mixed
numbers.

- A

Math in History

Early number systems
were based on 10, the
result of using 10 fingers to
count. However, because
10 can only be divided
evenly by 2, 5, and 10,
trading quantities in these
systems were limited to
the subdivisions of 15,

¥, and Yo.

Lesson 1.3

Fractions

Fractions show a relationship between two numbers using division. Frac-
tions are written with a fraction bar between the numerator (dividend) and
the denominator (divisor).

Writing a Fraction Fractions show division Mixed number

fraction 3 <«— Numerator . 6 <— Dividend 3
bar 5 -«— Denominator 6+2= ) <«— Divisor 45

Fractions may be classified as proper or improper. Improper fractions have
numerators equal to or larger than their denominators.

Proper Fractions Improper Fractions

8

15

—

2
8

NN

5 9
2 1

A=

Improper fractions may be converted to whole or mixed numbers. The
reverse is also true—whole numbers and mixed numbers may be converted
to improper fractions.

Convert an improper fraction to a whole or mixed number.

% Original problem.

18 + 7=2R4 Numerator divided by denominator.

4 : . . .
27 Quotient written as whole number. Remainder written as
numerator over the original denominator.

Convert a mixed number to an improper fraction.

53

Original problem.

5¢3+2=17 Whole number multiplied by denominator and numerator

added.
177 Resulting number written as numerator over the original
denominator.

An equivalent fraction is a fraction of equal value but with a different
denominator. They may be formed by multiplying both the numerator and
the denominator by the same factor.

An equivalent fraction can be formed when a specific denominator is
given. First find the factor that the original denominator must be multiplied
by to yield the given denominator. Then, multiply the original numerator
and denominator by that factor.

n
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Lesson 1.3

Finding an equivalent for a given denominator.

Original problem.

4 must be multiplied by 3 to yield 12.

1> Numerator and denominator multiplied by 3.

A fraction is reduced by dividing both the numerator and the denominator
by the same factor. To reduce a fraction to lowest terms, divide the numera-
tor and the denominator by their greatest common factor (GCF).

2 " Reducing fractions to lowest terms.
54 Original problem.

GCF =6 Largest number that divides evenly into numerator and
denominator.

_ % Numerator and denominator divided by 6.

Answers for fraction

’
problems should be TOday s Lesson

reduced so that the
answer is in lowest

Convert to whole or mixed numbers.

terms. 19. 2 20. 7 21, %

Convert to improper fractions.

22. 43 23. 5 24. 25

Form equivalent fractions.

3 ? 3 ? 2 ?
25. =19 26. ;=15 27. =15

Reduce to lowest terms.

28. 2 29. 3 30. £

12

Evaluate. 1.2

31. | 29| 32, [-9]|+|-3] 33. |78-21|
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Lesson 1.3

Write an integer to represent the number in each problem. Then write the opposite of the number
and the absolute value of the number. Each exercise has 3 answers.

34. The thickest ice measured on earth is over Wilkes Land, Antarctica, where the ice is roughly fifteen
thousand, six hundred sixty-nine feet thick. 1.1,1.2

35. The deepest part of the ocean occurs at the Mariana Trench in the Pacific. At one place in the Mariana
Trench, the ocean floor was measured to be thirty-five thousand, seven hundred ninety-seven feet below
sealevel. 11,12

Write every real-number category in which the numbers can be classified. 1.1
36. 3.7
37. 22

38. 4.7168593. ..
39. 0

Write the word(s) for each definition.

40. the category of all whole numbers and their opposites 1.1

41. the distance of a number from zero 1.2

Today’s Lesson

Write an equation to illustrate the properties using the variables g, b, and ¢, as needed.

42. inverse property of addition

43. associative property of addition

44. commutative property of addition

45. commutative property of multiplication

46. associative property of multiplication

47. identity property of addition

48. inverse property of multiplication

49. identity property of multiplication

Convert to improper fractions.

50. 32 51. 123 52, 53
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Lesson 1.3

Convert improper fractions to whole or mixed numbers and reduce to lowest terms.

53. 2 54, ¥ 55. 56. 22
Form equivalent fractions.

7_ 2 3_ 2 2_ 2 5_ 2
57. 3= 58. 7=57 59. 5=5 60. =39

Extra Practice

Convert improper fractions to whole or mixed numbers and reduce to lowest terms.

61. 5 62. 12 63. 4 64. 2

Convert to improper fractions.

65. 125 66. 83 67. 435 68. 165

Form equivalent fractions.

5_ ¢ 7 2 37 17
69. =3¢ 70. 3=7; 71. 5=4 72, y=33
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How to Use this Full Solution Answer Key

Full Solution Key

The full solution answer key provides answers to
all Algebra 1 exercises. It gives detailed solutions
for most exercises to make it easier for students,
teachers, and parents to find errors in calcula-
tions. The original problem is given in black.
Steps for simplifying and solving are in gray and
final answers in bold black.

Simplify, Solve, or Evaluate?

In this course, simplify means to remove group-
ing symbols and combine like terms. Solve
means to find the numerical values of the vari-
ables in an equation. Evaluate means to find the
numerical value of an expression.

Exercise Coding

Direction lines are followed with a code telling
where the concept was taught. 1.1 means Unit 1,
Lesson 1; 1.7 means Unit 1, Lesson 7.

Value for n

Use 3.14 as the numerical value for m unless
directed otherwise.

Rounding

Unless otherwise directed in the exercise, when
doing calculations that result in decimals that do
not terminate at tenths or hundredths, round to
the nearest hundredth.

Reporting Equation Answers

This solution key will generally report the
answer with the variable on the left, regardless
of the side the variable occurs in solving the
equation.

Terms in the Text

Italicized words in the text call attention to
important concepts and terms that are not in
the glossary. Bold words are Words to Know and
their definitions are found in the margin of the
lesson they first occur and the glossary at the
back of the textbook.

Rules, Properties, and Steps in the Text

Rules, properties, and steps for completing a
process are set off in boxes. The sticky notes in
the margins contain information students need
to know. Other information in the sidebars are
Words to Know, applications of algebra and
interesting historical math facts that are related
to the chapter theme.

Tests and Quizzes

Tests and quizzes are designed for the student
to write on. Each quiz is one two-sided sheet.
Tests are usually three pages. Each test and quiz
has a total of 100 points. Points allotted for each
problem are shown at the end of each direction
line. When students have the wrong answer, but
did part of the work correctly, credit should be
given based on how much they did correctly.

It is suggested that to calculate a final unit score,
average the two quiz grades, then add the test
score and divide by two.
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Unit

Lesson 1.1 - pp. 3-4

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

integers, rational numbers

whole numbers, integers, rational numbers
rational numbers

irrational numbers

rational numbers

rational numbers

natural numbers, whole numbers, integers,
rational numbers

integers, rational numbers
o

1,2,3,4,5

Examples: i, 1/3 , 2.23606. ..
o

Any mixed number is correct. Example: 2%
0

@ OR nNo

@ OR No

irrational numbers

rational numbers

rational numbers

whole numbers

irrational numbers

natural numbers

integers
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Algebra 1, Unit 1, Lessons 1.1, 1.2 Solution Key

Lesson 1.2 — pp. 5-8

10.

1.

12.

13.

14.

15.

—67.5
51] = 51
|-4.5| = 4.5
11,298| = 1,298
-12] = 12
|-89.023| = 89.023
17, 17

5,-5

2,784; -2,784

|=4| + [4]

8

7+13+2|

35

I-9[ + |-9I

18

=71 = -7l

0




UNIT 1

Algebra 1, Unit 1, Lessons 1.2, 1.3 Solution Key

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29,

30.

31.

32.

33.

34.

35.

2

|-26| + |5 - 3|
13
10 + |-7] - |12]
5
Any non-terminating or non-repreating

number. Examples: n1, v/2
Any positive number or 0.
0

1,2,3,4,5

irrational

rational

absolute value

integers

irrational

rational

-100°; 100°; 100

30,000°; —30,000°; 30,000
987; —987

16; —16

32; -32

[10] + |-22]

32

|- +[15 - 9|

11

8« -9

72

36.

37.

38.

39.

8+ (21 -3

26

-6/ -6

6+ [-3]

9

3] « [-3] + 16 - 2]

13

Lesson 1.3 - pp. 9-13

10.

1.

12.

13.

14.

15.

associative property of addition
inverse property of addition
commutative property of addition
identity property of addition

0; identity property of addition

45; associative property of addition
62; inverse property of addition

89; commutative property of addition
identity property of multiplication
inverse property of multiplication
zero property of multiplication
commutative property of multiplication
associative property of multiplication

16; inverse property of multiplication

—

0; zero property of multiplication
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Algebra 1, Unit 1, Lesson 1.3 Solution Key

1; identity property of multiplication 31. [-29| =29
2.9; commutative property of multiplication 32. [-9| + |-3| 3
6; associative property of multiplication 33. |78 -21] 57
2 34. 15,669; —15,669; 15,669
35. -=35,797; 35,797; 35,797
9
36. rational numbers
7
1 7 37. natural numbers, whole numbers, integers,
36 rational numbers
6 6 38. irrational numbers
4§ 39. whole numbers, integers, rational numbers
5
40. integers
23
5 41. absolute value
5 % 42. a+(-a)=0
o7 43. (a+b)+c=a+(b+c)
9
4. a+b=b+a
29_5 45. ae<b=b.a
3_72 46. (aeb)ec=as(bec)
5710
6 47. a+0=a
10 1
3_ 2 48. a-. 2= 1
4~ 12
9 49. a-1=a
12
50. 32-32
2_2
5715 3
6 51. 123
15
51
z vy
1
1 3
4 52. 58

Rle
=Y
w

2 8
3 75
12 53. 3
30 25
2
5
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UNIT 1

Algebra 1, Unit 1, Lessons 1.3, 1.4 Solution Key

27 125
54. 5 65. 125 1
23 66. 81
8
15 25
55. 3
3
1% 67. 4Z
22 19
56. s .
2
3 68. 16§
2
7_272 50
7. 5723 3
21
21 5 o
24 69. > =5
3_ 172 40
98. 7737 56
9
9 ;2
2 0. =72
2_ 7 63
59. 5°%3 72
14
14 3 2
63 M. 5=
5_ 72 27
60. §=135 45
25
25 {2
30 2. 7=78
12 7
61. 8 28
1
12
40 Lesson 1.4 — pp. 15-16
62. 15
2
2_
3 1,.3_4
1. 5+5°5
14
63. a ) 3 1
473
1
32
S
25 12
64. 70
1
23
4
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THE JOURNEY FoTeATER

If your family is new to homeschooling, you may feel a sense of trepidation about taking on the
responsibility of teaching your children.

If you are an experienced homeschooler,you may be feeling frustrated with curriculum thatisn’t
working. Maybe you feel on the edge of burnout.

Christian Light can help! You may wish to choose curriculum from Christian Light if:

\J > You don't have hours to spend in lesson prep.

You want your students to develop independent study skills.

O Q\ You admire values such as family, community, hard work, simplicity,
i and service.

@ You are looking for affordable curriculum that doesn't compromise
academic quality.

D Your children get enough screen time without doing schoolwork
on a computer too.

Curriculum for Vocational Electives for
Grades K-12 High School

Visit christianlight.org/
homeschool




