Welcome to Pre-ALGEBRA!

Why pre-algebra? Just as sports teams use preseason training
to ensure readiness for the regular season by improving fitness,
strength, and technical ability, pre-algebra helps produce optimum
performance in algebra courses. As the NFL all-time leading rusher
and Hall of Fame running back Emmitt Smith stated, “All men are
created equal. Some work harder in preseason.”
More specifically, Pre-Avcesra will challenge you to improve in
the following essential mathematical practices: s
1. Persevere in problem '
solving,
2. Use abstract reasoning.
3. Construct logical
arguments.
4. Use mathematical models.
5. Use appropriate tools.
6. Use precise language.
7. See and apply structure.
8. Generalize patterns.

That's a challenging list, but
the text integrates instruction
and exercises emphasizing
these skills and provides
ample review,

As you travel through Pre-ArGesra, you will join an animated
family on their own challenging journey. Enjoy their comic
adventures, but alse leck for the underlying worldview theme in
each one. While the Bible is not a mathematics textbook, it reveals
the foundational truths that explain why math works, how it should
be used, and why it is such an effective tool. You will encounter five
themes to help vou form a biblical view of mathematics: knowledge,
modeling, reasoning, design, and ethics. Each theme is presented
within the overarching worldview narrative of Creation, Fall, and
Redemption.

Equipped with clearly stated objectives, step-by-step examples,
skill checks, tips, and cumulative reviews, this text is designed to
optimize your success. Will you make the Pre-Algebra Hall of
Fame this year?
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Cumulative Review
Systematically review key
concepts and practice

i strategies for standardized
i testing.

Mind over Math

Challenge your critical
thinking with this unique
feature found in each chapter.

Chapter 6 Review
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A thermometer uses a number line with positive
and negative numbers.

How do the absolute
values of opposite
integers compare?

After completing
this section, you
will be able to

order integers, using
number lines.

explain the assump-
tion that makes
number lines useful.

Negative numbers are frequently used in everyday life. Tempera-

+ state $he apposite of tures below 0, an overdrawn bank account, and losing pointsin a
an integer. )
game can all be represented by negative numbers.
+ find the absolute

Recall that the set of whole numbers, W = {0, 1,2, 3, .. .}, contains
0 and the natural (or counting) numbers, N = {1,2,3,...}. The set
ofintegers, Z=1{...,-3,-2,-1,0, 1, 2,3, .. ... is frequently used to
label a number line.

value of an integer.

T4 -3 -2 -1 0

1234

MNegative integers are indicated with a negative sign, such as —4, but
positive integers do not require a sign. Zero is neither positive nor
negative. The number associated with a point on the number line
is called its coordinate. The point, which is usually named with a
capital letter, is called the graph of the number.

C ] A

State the coordinate of points 4, B, and C,
-6 -4 =2 0 2 4 &
Answers

A3 1. Point A is 3 units to the right of 0.
B =2 2. Point Bis 2 units to the left of 0.
-5 3. Point Cis 5 units to the left of 0,

Skill Check A
Tip ¢
TEaaral o e Draw a number line and graph each point on the line.
symbal points toward 1. X:-1 2. 14 3.2 4
the smaller number.
552 ™

Number lines can be used to compare integers. Consider a number
line with 2 integers graphed. The number to the &ft on the number
line is less than (<) the number on the right. The number to the right
is greater than () the number on the left.

1.1 Opposites and Absolute Value 1



Compare the following integers, using < or >.

a. 2and =3 b. =5and 1
Answers
a. 2>-3 2is to the right of -3 on the number line, 4+ +—+———++
) =3 0 A
__________________________ e Ll L R R RO
b. -5<1 =5 is to the left of 1 on the number line, e
50 =5 is less than 1. =5 [V

You can also use inequality symbols to order a set of integers from
least to greatest or from greatest to least,

Write the integers =1, 2, and =3 in order from least to greatest using <.

Answer
=3 is farthest to the left on the number line. It is the least number.
P 2is farthest to the right on the number line. It is the greatest number.
=1 is between -3 and 2 on the number line, Itis greater than -2 but less than 2.
=3<=1<2

Skill Check B
e

Compare the integers, using < or>.
1. -4 ] 2, =6 =11 3.3 -9

4. Order -3, 5, and -7 from least to greatest using <.
5. Order 8, -6, 0, and -1 from greatest to least using >,

N

SO IT WASN'T
ACTUALLY A
CHERRY TREE?

QUR DESTINATION FASTER WHEN | STEPPED ON

WELL. THATS ODD. INSTEAD OF GETTING TO
THE GAS, | THINK WE WENT BACAWARDS IN TIME!
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Fillin the blank.
1. The natural numbers consist of the ____ integers.
2. The integer s neither positive nor negative.
3. The set of integers is indicated by the symbel _,
4, The opposite of a positive integer isa ____ integer.
5. The absolute value of every nonzero integer isa ____ integer.
Draw a number line and graph each point on the line.
6. A:3
7.B:-3
8. C:2
9D -4
State the opposite of each number.
10.8 11. -16 12. -4.5 13. .;.
Find each absolute value.
14. |-7| 15. |3| 16. o] 17. |-152|
Compare using < or =,
18.9__ -3 19. -2 -13 20, -4 2

21.-15 -10 22. |5 1 23. |13 |-18|

B. Exercises

Order the integers from least to greatest using <.
24, 1,-30 25. =4,-9, =7 26. =3, =9, =5,-17 27. -4, -2|.5.3

Order the integers from greatest to least using >.

28, -2, -5,3 29. -11,0,-19 30. -2,6,-7,2 31, =18, [11], =4, |-23]
Evaluate each expression.

32. -(-13) 33. -5 34. -|-6|

35. (7 -4) 36. 17 -9 37. <5-3

38. Define opposite numbers,

39, Define the absalute value of a number.

1.1 Opposites and Absolute Value 5



Classify each statement as always, sometimes, or never true. Explain your reasoning.
40. The absolute value of a number is negative.
41, The absolute value of an integer is positive,
42, The opposite of the absolute value of an integer is not negative.

43. Essential Question: How dao the absolute values of opposite integers
compare?

44. BWS Essential Question: What assumption is necessary for number lines to
be useful?

45, The low temperatures for 5 days in northern Minnesota are —12°F, =32°F,
2°F, - 10°F, and 8°E
a. Which temperature is the farthest from 0°F?
b. Which temperature is the closest to 0°F#

46, A team exploring a shipwreck 210 ft below the ocean's surface uses a sub-

marine 100 ft below the surface, a diver at the shipwreck, and a support

helicapter 260 ft above the ocean’s surface.

a. Write integers that represent the elevation of the diver, submarine, and
helicopter.

b. Which of these objects is closest to the surface?

47, The latitude at the equator is 0% Positive latitudes are north of the
equator, while negative latitudes are south of the equator. Carlos
lives in Bolivia at a latitude 16° south of the equator, and Pedro
lives in Nicaragua at a latitude 12° north of the equator.

a. State an integer that represents the latitude of each boy.
b. Which boy lives the farthest from the equator?

Evaluate each expression and then order the values from least to greatest using <.
a8. |2}, |20, |2 - 21,12 - 2] 49. |8, |-8] - |-8], -Is]. |8] - |-8]
50. |6 + 3|, |6 - 3], -6 - 3|, =|6 = 3] 51. |-10| - [8], |10] = |-8[, |10] + |-8], |10+ 5|

52. MP2 Classify the following as always, sometinies, or never true:
If @ < b, then |a] > |b]. Explain your reasoning.

53. MP2 Can [x| = =x% Explain why or why net.

B Chapter 1



