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%\m Introduction ,%

Achallenge facing U.S. educators is that of increasing the number of high school students
completing mathematics course work to the algebra level and beyond. This has become a
critical issue since many of today’s high school graduates do not possess the mathematics
skills necessary for the modern workplace.

Many students find the concepts presented in algebra to be abstract, and they become
discouraged. In far too many cases, students have not had sufficient opportunity to practice
those algebra concepts, which appear more abstract than they really are.

This book is designed to help students become familiar with some of the basic concepts
necessary for success in algebra. The concepts chosen are those that must be understood to
succeed in problem-solving activities, which are a vital part of high school mathematics.

Teachers are encouraged to make copies and transparencies of this book to use in guided
and independent practice. The pages can also be scanned to make digital files, and the e-book
version is already in a digital format that can be used with the teacher providing guidance as
the activities are completed on a classroom Whiteboard, a computer projection device, or
on individual computers. Guided practice to assure understanding is the key to successfully
completing independent practice and developing a positive attitude toward algebra.

—THE AUTHOR
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Number Systems 25

<4

The number systems you are most familiar with are the counting numbers and the whole
numbers. The counting numbers begin with the number 1, while the whole numbers begin
with 0. So whole numbers, which you have used often, include the counting numbers plus 0.

In your study of algebra, you will need to get to know another number system to solve
problems. These new numbers are called the integer numbers. The integer numbers include
the whole numbers and a new set of numbers known as negative numbers. The integers are
called signed numbers since they include both positive and negative numbers.

Let’s review the number systems we have talked about.

1,2,3,4,5,6,7,8,9...Counting Numbers
0,1,2,3,4,5,6,7,8,9...Whole Numbers
...-9,-8,-7,-6,-5, -4, -3, -2, -1, 0, +1, +2, +3, +4, +5, +6, +7, +8, +9 . . . Integer Numbers
Theintegers include numbers to the right and left of 0. The numbers on the right are positive
and are noted with the small plus (+) sign. Positive numbers may also be written without the
plus sign. The numbers on the left side of 0 are the negative numbers, and they are noted

with the small minus (-) sign. Remember, the integers are known as signed numbers.

...8-7-6-5-4-3-2-10+1 +2 43 +4 +5 +6 +7 +8 ...

4 1§
N | 4

You can see on the above number line that the integers to the right and left of O are
exactly the same except for the sign. Any given number on the right has an opposite number
on the left. The +5 integer has an opposite on the left, and it is -5. All numbers except 0 also
have an opposite.

Directions: Fill in the following blanks with words from the reading that complete each sentence.

Counting numbers begin with the number U Whole numbers begin
with 3) Whole numbers include the counting numbers plus y
The integer number system includes positive and :I) numbers. Those
integers to the left of 0 have a f) sign, while those to the right
have a 9 sign.

Integer numbers have opposites. The opposite of +4 is Z) The opposite
of -7is f) The opposite of +60 is g)

405025-EB © Mark Twain Media, Inc., Publishers 1
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A number line can be helpful in understanding the integer number system—a number
system that you use quite frequently in your daily life.

Let’s use the number line below to keep track of the yards lost and gained in a football
game. The distance between each number represents 1 yard. Let’s say your team has a first
down and gains 7 yards. This is a gain, so it is represented on the number line by +7. Now on
the second down, your team loses 4 yards. A four-yard loss is a -4, so this is represented by
showing a -4-yard move to the left from +7. So for the two downs, your team has a net gain of
+3 yards.

1st down gain

>

2nd down loss

...-10 9 -8-76-5-4-3-2-1 041 42 +3 +4 +5 +6 +7 +8 +9 +10...

A thermometer, which is much like a number line, can be used to
understand positive and negative numbers. Let’s say you live where the
winters are very cold. Monday you leave for school and the temperature is
20°F. Since the 20 is a positive number, it is 20° above 0, which has been
marked with the letter “M” for Monday. Now on Tuesday, you leave for school
and note the mercury in the thermometer is at point “T” for Tuesday. Since
the “T” is by the 10 below 0, it has a negative sign, and you say it is 10° below
zero.

M-t

T -»r-

Let’s practice with the number line below so that you become comfortable with using
positive and negative numbers. Point A is at +5 on the number line. If you were told to move
+3 places, you would move 3 places to the right of “A” and be at Point “B” or at +8. If you were
told to move -3 places from Point A, you would be at Point C, which is located at +2.

c_3 A_+t3 B

{ { y

...-10 -9 -8 -7 6 -5-4-3-2-10+1 +2 +3 +4 +5 +6 +7 +8 +9 +10. ..

405025-EB © Mark Twain Media, Inc., Publishers 2
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Directions: Use the number line below to locate the following.

1.) +3placesfrom+10isat ____ 5.) +10 places from -4 is at
2.) -4placesfrom+6isat ____ 6.) -4 places from -2 is at
3.) +8 placesfrom-9isat _____  7.) -6 places from -6 is at

4., -7 places from +3 is at

...-13-12-11-10-9-8-7-6-5-4-3-2-10+1+2+3 +4 +5+6 +7 +8 +9 +10 +11 +12 +13 . ..

Directions: Use the number line above to answer the questions that follow.

8.) To getfrom +4 to +9 you must move spaces in the positive direction.

9., To getfrom -3 to -9 you must move spaces in the direction.
10., To get from +3 to -4 you must move spaces in the direction.
11., To get from -2 to +6 you must move spaces in the direction.

Review: Integers on a number line

Those integers on a number line to the left of zero are called 12)

numbers. The integers to the right of zero are called 13‘) numbers. Integers

have opposites. The opposite of -7 is +7. What is the opposite of each of the following?

14., +2isopposite 18.) -249 is opposite
15.) -40 is opposite 19.) +2,101 is opposite
16.) +800 is opposite 20.) -5,732 is opposite

17.) +6 is opposite

405025-EB © Mark Twain Media, Inc., Publishers 3
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Inalgebra, you will study number properties. These properties are known as commutative,
associative, and distributive.

The commutative property of addition says that the order in which you add whole numbers
will not change the sum. For example,5+3=8and3+5=8,s05+3=3 +5.

In your study of algebra, you will often see letters used to stand in for numbers. These
letters are called unknowns. You will see the commutative property for addition stated as
a+ b= b+ awhere aand b are unknown and can be any whole numbers.

Directions: Complete the following.

Solve so that

1., 7+3= SO +7=10 a+b=>b+a
2., 25+ =35s010 + =35

3.) 210+150 = s0 150 + = 360 a

4.) 84+ =104 so +84 =104 b
5) 25+ =90 so 65 + =90

Directions: Complete the following using a+ b= b+ awhen you fill in the blank for each problem.

a+b=b+a

6.) 5+7=7+5 a=5 b=7
T + = + a=35 b =64
8.) + = + a=111 b=742
9. + = + a=37 b=94
10.) + = + a=2,101 b=642
1.y + = + a=10 b=18
J2 + = + a=12 b=23

dSsoc| at"fa«\we

Sy sributive)
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Using the number line below, place a dot to represent the answer for each problem. The
number line represents part of the whole number system.

Example: 3 + 1 + 2 = 6, so a dot is placed below 6 on the number line.

O 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19

Directions: Solve the following. Then place a dot on the number line beneath the correct answer
for each problem.

J’ 7+3+1= J) 4+3+6=

\2’ 1+7+3= J) 8+2+1=

\3) 5+4+2= \8) 2+1+8=

\4) 2+4+5= \9) 2+4+3+5=

é) 3+6+4= LOJ 3+5+2+4=

w The order in which whole numbers are added does not change the

Another important thing to remember is that when whole numbers are added, the sum is
always another whole number. A special term is applied to this fact. The special term is closure.
It means that the whole number system is closed for addition; therefore, when whole numbers
are added, the sum is another whole number.

Phet g

405025-EB © Mark Twain Media, Inc., Publishers 5
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The commutative property for multiplication states that the order in which whole numbers
are multiplied does not change the product. For example, 3 < 7 =7 « 3. In algebra you will see
this stated as a * b= b * a when any whole numbers can replace the unknowns a and b.

Directions: Solve the following.

1., 4-3=___ 2., 3-4=___ 3.) 2°5=____ 4., 5-2=__
5. 3 7=____ 6. 7-3=____ 7.0 10-2=____ 8. 2-10=____

Notice inthe above problems that the order of multiplying the numbers does notchange the
product. Also, you will see that all of the products are whole numbers. When whole numbers are
multiplied, the product is another whole number. So multiplication is closed for the multiplication
of whole numbers. Remember, the special term applied for this fact is closure.

Directions: Complete the following using the numbers given for a and b for each problem.

Example: 2:7=7¢°2 a=2 b=7
\9) . = . a=>5 b=4
lO) . = . a=12 b=6
11) . = . a=111 b =246
12) . = . a=1,074 b=917
l’o‘y . = . a=47 b =86

The fact that you can change the order of whole numbers when multiplying can be helpful.
Solve the following.

14.) 40 15.) 86 16., 800 17.) 770
X 86 x 40 X 770 x 800

Did you get the same answer for problems 14 and 15 and the same answer for problems 16
and 177

. . "
18.), Which problem was easier to solve, 14 or 157

19.) Which problem was easier to solve, 16 or 177

20., Can you explain why it was easier to solve two of the problems?

405025-EB © Mark Twain Media, Inc., Publishers 6
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Directions: In the following problems, add the numbers in the parentheses first, and then add
the number outside the parentheses.

add first

v
Example: 6+ (3+4)=6+7=13

1) 8+(6+2)= + - 7y (12+3)+5= + -
2) (8+5)+2= + - 8) 12+(3+5)= + -
3) (B+2)+5= + - 9y (12+5)+3= + -
4y 9+(6+1)= + - 10, 10+(6+7)= + -
5) (9+6)+1= + - ) (10+6)+7= + -
6) ©+1)+6= + - 12 (7+10)+6= + -

From the work above, you can see that the order in which you add the numbers in a
problem does not change the answer. This property of addition is called the associative property
for addition. You can use this property to help make it easier to solve addition problems.

Directions: Solve the following (rearrange the numbers to make the problems as easy as you
can

~—

13 9+8+4+1=( + ) + ( + ) =
14) 1+1248+4=( + ) + ( + ) =
15) 14+43+6+9=( + ) + ( + ) =
16 18+7+10+7=( + )+ ( + ) =
17 25+416+5+4=( + )+ ( + ) =
18) 29+4+16+10=( + )+ ( + ) =
19) 61+14+46+9=( + )+ ( + ) =
20 13+6+7+11=( + )+ ( + ) =

405025-EB © Mark Twain Media, Inc., Publishers 7
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Directions: In the problems below, multiply the numbers between the parentheses first. Then
multiply that answer by the number outside the parentheses.

multigly first
Example: (7+5)-3=35-3=105
1) (6-3)-4= : = 7y (12:2)-6= . -
2) 6:(3-4)= : = 8y 12:(2:6)= . -
3) 3:(6-4)= : = 9) (6-12)-2= . -
Ay (9-4)-5-= : = 10 (15-3)-5= . -
5) 9-(4-5)= : - 11 15-@3-5)= . -
6) (9:5)-4= : = 12 3:(15-5)= . -

In multiplying the above problems, the order in which the numbers are multiplied does
not change the product. This is known as the associative property for multiplication. You will
find that this property allows you to rearrange numbers and can make problems easier to solve.

Directions: Solve the following (rearrange the numbers to make the problems as easy as
possible).

Example: 6-3+:5-2=(6+5)+(3+2)=30+6=180

15+36+5=(— ) (— )= (— ) (—)=

5:12+2-8=( . ) = ( . ) =( )= ( ) =

3:5:24-2=( . ) = ( . ) =( )« ( ) =

264520 4=(— ) ()= () ()=

N - - - - - - -
© AL & N \2 W \\P @

—

N

\V)

(00)

(&)

1l

—

1l

1l

31046 11=( ) (- )=(— ) ()=

405025-EB © Mark Twain Media, Inc., Publishers 8
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Another very important number property that can be used with whole numbers is the
distributive property of multiplication over addition. This property lets you take a problem like
5« 46 and rewrite it as follows. First, write it as 5 « (40 + 6). Then you can go a step farther to
simplify the problem and rewrite it again as (5 < 40) + (5 * 6). This rewriting often makes it easier
to solve the problem.

Directions: Solve the following.

Example: 8+46 =8+ (40 +6) = (8 + 40) + (8 * 6) = 320 + 48 = 368

1) 5-36=5-( + )=(5+30)+ (5" ) = + =
2) 9-42=9-( + )=(9- )+ (9 ) = + =
3y 12-88=12+( + )=(12+ )+ (12 )= + =
Ay 7-35=7+( + )= (7 )+ (7 ) = + =
5 6°78=6"( + )=(6" )+ (6 ) = + =
6) 8-48=8"( + )=(8* )+ (8 ) = + =
7. 14:268=14+( + )=(14- )+ (14 )= + =
8. 18-160=18( + )=(18+ )+(18+ )= + =
9. 3:38=3-( + )=(3- )+ (3 ) = + =
10 11:79=11+( + )=(11- )+ (11 )= + =

405025-EB © Mark Twain Media, Inc., Publishers 9
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Do the same number properties work with subtraction and division? The commutative
properties for multiplication and addition let you multiply or add whole numbers in any order
and get the correct product or sum. Will the commutative property work for subtraction? Does
a-b=b-a?lfa=4and b=2,does4—-2=2-4? No, because 4 -2 =2, while2-4=-2. So
a— b does not equal b— a. You will note that -2 is not a whole number; it is a negative number
and part of the integer number system.

What about the commutative property and division? Does a+ b=b + a? If a=4 and
b=2,does4 +2=2+47No, because 4 +2 =2, while 2 +4 =%. So a+ bdoes not equal b + a.

The commutative property does not work for subtraction or division problems.

Will the associative property work for subtraction? Will (a—b)—c=a—-(b—¢)? If a=8,
b=4,andc=2,then (8 -4)-2=2,but8—-(4—-2) =6. (a— b)— cdoes not equal a— (b—¢).

Does the associative property work for division? Does (a+ b) +c=a+(b+c)?Ifa=8,
b=4,andc=2,then (8 +4)+2=1,but8 + (4 +2) =4. So (a+ b) + cdoes not equal a + (b +
C).

The associative property does not work for subtraction or division.
Directions: For the next exercise you will use two symbols. The symbols are (=) for equals and

(=) for does not equal. Insert the correct symbol (= or =) in the blank in each of the following
problems.

Example: a-b=b-a Remember to check each problem to
(a+ bequals b a, so the determineif=or =is correct. Substitute
symbol = goes in the blank) a=8,b=4,and c=2, and work each
problem.
1., a+b___b+a (-
© ®
2., a-(b-o (a*b)-c % ==
ON
3.) a+(b+o) (a+b)+c
4., a-b___b-a 6., a-(b-o0 (a—b)—c
5., axb__b+a 7., a+(b=+o (a+b)+c

405025-EB © Mark Twain Media, Inc., Publishers 10
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Zero is a special number in our numeration system. Zero never has a positive or negative
sign associated with it. So when zero is added to any number, the answer is always the number
to which zero is added. This is known as the identity element for addition.

5+40=5 12+0=12 180+0 =180
0+5=5 0+12=12 0+ 180 =180

In algebra you will see the identity element for addition statedas a+0=aand 0+ a=a.

Zero has another property called the multiplication property of zero. This property states
that if zero is multiplied by any number, the result is always zero.

5 0-114=0 28+-0=0 @
O.

0=0
9=0 12-0=0 0-13=0

In algebra this property is often statedas a<0=0and0-a=0.

The identity element for multiplication says that when any number is multiplied by 1, the
answer will always be the number being multiplied by one. In algebra books you will often see
the identity element for multiplication statedas a1 =aand 1+ a=a.

Answer the following.

1., When zero is added to any number, the answer is always the to
which zero has been added.

2., When zero is multiplied by any number, the answer is always

3.) Theidentity element for multiplication says that when any number is multipliedby
the answer will always be the number being multiplied by 1.

Directions: Place the letter that matches the definition of the property demonstrated in each
problem in the space before it. The first one is done for you.

A. Identity element for addition B. Identity element for multiplication
C. Multiplication property of zero

4, _A 84+0=8 7. 0+ 48 =48 10. 96+1=96
5 _____9:1=9 8.) _ 1-17=17 11, 1.124 =124

47-0=0

6., — 4-0=0 9. 171 =17 12,
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Pre-Algebra Number Systems, Properties, and Operations

Name: Date:
] \3 .
= Order of Operations 28
‘ﬁ

In many problems you will find that you must perform more than one operation. There is
an order in which you should perform the operations to get the correct answer. The order is to
multiply or divide first from left to right, and then subtract or add from left to right.

Example:In the problem 8 » 7 + 5 + 4, the multiplication will be performed first and then
the addition. S0 8 + 7 + 5 « 4 becomes 56 + 20 = 76

Directions: Solve the following (multiply first).

1., 5¢44+3-2= + = 3., 48+7¢2= + =

2.) 6°9+3-8= + = 4., 2-9+4-3= + =

5. 5°4-3-2= — = 7., 4-8-7-2= - =
6.) 6°9-3:8= - = 8., 2:9-4-3= - =
\J \/

When a problem includes multiplication, division, addition, and subtraction, perform the
multiplication or division first from left to right and then the addition or subtraction from left to
right.

—

Example: 4:7-3°-4+2=28-12+2=28-6=22

Directions: Solve the following (follow the order of operations).

3:8+8+2= +8+2= + =

(o

10 14+7+4-8-6= +4-8-6= + -6=____-6=___

S

11 7+3°8-8+2=7+ —-8+2=7+ - = - =

6°5-16+8+4=__ -16+8+4= - +4= +4=___

G G

13 5.4+28+7-4= +28+7-4= + -4 = -4=__

G
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Pre-Algebra Integers

Name: Date:
- - \3
< Addition of Integers 2
‘ﬁ

A number line can be helpful when learning to add integers.

. ..-14-13-12-11-10-9-8 -7 -6 -5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +10 +11 +12 +13 +14 . . .

Follow the directions and solve this problem. On the number line above,
draw adot over the -7. Since you are adding a +9, now draw an arrow beginning
at -7 and move +9 places to the right. If you move +9 places right from -7, the
tip of the arrow will be over +2. So if you add -7 + +9 you get +2.

Add -7
+ +9

Directions: Solve these addition problems. Use the number line if you need to. Remember to
start at zero.

ft o rrrrrrrrrrr
1. +5 2. -5 3. -10 4. +9
\J + 46 \J + -3 \J + 46 \J + -6
5. -8 6. -3 7. +6 8. +7
\J + 42 \J + -7 \J + 42 \J + 0

Let’s make some rules for adding positive and negative integers:

Rule 1: When adding two integers with the same sign, add the numbers and place the
sign of the numbers before the answer.

Example:

Add +5 When adding (+5) + (+6) = +11, both 5 and 6 have a
+ +6 positive sign, so the answer also has a positive sign.
+11

Rule 2: When adding two numbers with unlike signs, first find the difference between the
two numbers. Then place the sign of the larger number before the answer.

Example A: Example B:
Add +8 Think8—?=6.TheIarger Add 12 Think 12 =4 = 8. The
+ -2 n.umber Is +8, so the + +4 sign before the larger
—5 Sign before the answer 8 numberisminus, sothe

is positive. sign before the answer

iS minus.
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Pre-Algebra Integers
Name: Date:

R - i . ~Sp¥

0 Addition of Integers: Exercises %S

Directions: Write the rules for adding two integers in the space below.

Rule 1:

Rule 2:

Directions: Add (refer to your rules if needed).

Y5 Py @ WL
ST T
Wor woy W W
R B
ST B
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Pre-Algebra Integers

Name: Date:

Nl
y,

<4

Subtraction of Integers S

In learning to subtract integers, it is important to review the subtraction process. When
you subtract two numbers, you are finding the difference. The numbers subtracted have special
names. The first number in the subtraction problem is called the minuend, and the second
numberinthe subtraction problemis called the subtrahend. The answer is called the difference.
If you subtract 8 — 5, the minuend is 8 and the subtrahend is 5 with a difference of 3.

8 minuend
- 5 subtrahend
3 difference

Inlearningto subtractintegers, itisimportantto review the method for checking subtraction.
When checking subtraction, think: the subtrahend + what number = the minuend. In the above
example, think: 5 + 3 = 8. Be sure to check your work as you learn to subtract integers.

Let’s look at the two examples below.

Subtract +8 You must first think, what number added to +6 will yield 8?
- 46 6+ 2 =8
2

Subtract -12 Think, what number added to -4 will yield -127?
- -4 -4+ -8 =-12

The number line can help us understand subtraction of integers. When using the number
line, it is important to check the subtraction.

When using the number line, always begin at 0. Subtracting 8 — 5, you first begin at 0,
and since 8 is positive, move 8 places to the right. Then, to subtract 5, move 5 places to the
left from +8 to +3 on the number line.

Step 1: move 8 places to the right of 0. +8 5
Step 2: move 5 places to the left of +8. -5
...-12-11-10-9-8-7-6-5-4-3-2-10+1 +2+3 +4 +5+6 +7 +8 +9 +10 +11 +12. . .

-12
Subtract -4 from -12 or — -4 . First begin at 0 and move -12 places to the left. Think, -4

+ -8 = -12. This tells us that the correct answer is -8, so the arrow moves back from -12 a total
of -4 places to -8.

12 Step 1: move 12 places to the left of 0.

A

-4 Step 2: move 4 places to the right of -12.

>
>

...-12-11-10-9-8-7-6-5-4-3-2-1 0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +10 +11 +12 . ...
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Pre-Algebra Integers
Name: Date:
. . 4
= Subtraction of Integers: Rule/Exercises 2
‘ﬂ

The number line can help you understand the subtraction of positive and negative integers.
However, there is a rule for subtracting positive and negative integers that can be used in solving

problems.

Rule: When subtracting integers, mentally change the sign of the subtrahend and add

the result to the minuend.

Example: -6 minuend Mentally change the sign of the subtrahend
— -4 subtrahend from -4 to +4 and add to the minuend -6.
-2
Directions: Subtract.
1. -8 minuend -8 Check: 2+ =-8
~/ — 42 subtrahend ——»  + -2
(mentally change
sign of subtrahend
and add)
2. -7 minuend -7 Check: -4+ =-7
— -4 subtrahend — 5, + +4
(mentally change
sign and add)
3.) -10 -10 Check: -5+ =-10
- -5 > + +5
4., +8 +8 Check: 3+ =+8
- +3 > + -3
5. -4 -4 Check: -8+ =-4
~/ _ -8 > + +8
6. +10 +10 Check: -10 + =+10
~/ _ -10 > + +10
7. -5 -5 Check: -4+ =-5
~/ - -4 > + +4
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Pre-Algebra Integers

Name: Date:

%“05‘ Addition and Subtraction of Integers: Exercises %,g}éj

Directions: Solve these problems (watch the sign that tells you to add or subtract).

v 3 >3 w
>, Y W,
@ .3 v .z ®
b © L
> 3 w0 w1
S ® L

+21 ~8 +59 100 +210
u ~ +9 b '26 = +101 +* "189
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Pre-Algebra Integers

Name: Date:
- - T
%“ob‘ Multiplication of Integers oS

When you multiply two numbers, the answer is called the product. In the rules that follow,
the “product” means the answer.
There are two rules you must know to multiply integers.
Rule 1: When multiplying two numbers with the same sign, the product is positive.

Rule 2: When multiplying two numbers with different signs, the product is negative.

Directions: Use the above rules to answer the following questions.

1.) +3-+6=+18 Which rule applies?

-3+-6=+18 Which rule applies?

+3°-6=-18 Which rule applies?

)
3.) -3-+6=-18 Which rule applies?
=)

Directions: Solve the following (multiply).

\_5/ 2-4=__ \9/ 9+-8=__ & 11-8=__
\_6’ +3°-7=__ &)} +9-48=__ t‘/ Te+7T=___
\D +6+5=__ \11} -10+4=__ @ +5-5=__
\§J +846=__ \1_2/ -12+-3=____ @ +14--3=___
Directions: Multiply.
7. +24 \1_8) -12 \1_9/ -26 \29/ +15

X -6 X -3 X +11 X +12
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Pre-Algebra Integers

Name: Date:
- - - \3 -
7 Division of Integers 2
‘ﬂ

When you divide one number by another, the first number is the dividend and the second
number is the divisor. The answer or number obtained when dividing one number by another
is called the quotient.

If 28 is divided by 4, the answer is 7, so @
ivi 7 < quotient )
28 dividend _ ) < quc L
4 divisor =7 quotient or frl 28 < dividend @
divisor

Like multiplication, the rules for dividing integers are easily applied. There are two rules
to use when dividing integers.

Rule 1: When dividing two numbers with the same signs, the quotient is positive.

+28 _ o - 7 _
+7_+4 or -28~-7=+4

Rule 2: When dividing two numbers with different signs, the quotient is negative.

*28 =4 or -28+47=-4

Directions: Solve the following.

1., +36++49=__ 6., +t64 = 11.) -35++47=
-4
2.) -25+-5= 7.) 32++48=__ 12.) +_|#5_ =
3.) +36+9=__ 8.) t%=— 13.) +20 =
+5
4.) +48 ++6= 9., -12 = 14.) -12+-3=
+3
5. +42+-7=______ 10 +75+-5=___ 15, -21-=
\J \J \J _3

Directions: Divide.

16 4524 17., -6)-42 18. 3 )-81 19., -9)63 20., -7)-77

&
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Pre-Algebra Variables and Exponents

Name: Date:
. ~Sp¥
& Variables 25
‘ﬂ

In mathematics, symbols are often used to represent ideas. For example, the symbol (=)
means “is equal to,” the symbol (>) means “is greater than,” and the symbol (<) means “is less
than.” The symbols +, +, —, and + are the operation symbols that you have used many times.

Sometimes letters are used to represent numbers, and these letters are referred to as
variables. For example, in 3 + x =5, x is the letter that represents the numeral 2.

However, in 3 + x=__, the xis a variable that could represent many different numerals
depending on the number placed in the blank.

For example:
3+x=7 The variable, or literal number, that x stands for is 4.
3+x=9 The variable, or literal number, that x stands for is 6.
3+ x=50 The variable, or literal number, that x stands for is 47.

Each of the above are equations. In each equation the variable is x, and the number
3 is called a constant because 3 represents the same value in each equation. The answer
following the equal (=) sign depends on the number assigned to the variable (x). Remember,
any letter of the alphabet can be used instead of x. Let’s use the letter m for a variable.

For example, in the equation 3 + m=__ -y

3+m=7 The variable m stands for 4. - Zb (‘«
3+m=9 The variable m stands for 6. g
ﬁ [

3+ m=50 The variable m stands for 47.

Directions: Solve the following addition problems. Choose a number for the variable.

1., S5+x=___ X=____  thevariableis_______;the constantis
2.) 6+y=____ y=_—___ thevariableis_______;the constantis
3.0 9+m=____  m=_______ thevariableis____;the constantis
4. 17+t=_____ t=_____  thevariableis______;the constant is
5 ) 25+p=__  p=___ thevariableis______ ;the constantis
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Pre-Algebra
Name:

Date:

Variables and Exponents

@m“ Variables and Multiplication

=

12
£

Variables can be used when multiplying numbers. In multiplication problems, the symbol
(+) is used to indicate multiplication. When variables are used, the sign for multiplication is often
left out. For example, “3” multiplied by the variable a will usually be shown as 3a rather than
3 + a. In the problem 3a, the number “3” is the constant, and the letter a is the variable. The
letter a is a variable that could stand for any number. Let’s work a multiplication problem with

a variable.

5a=25

The variable a equals 5.

Think: 5 multiplied by what number equals 257 5 times 5 = 25.

Directions: Solve the following multiplication problems that contain a variable.

‘1) 3a=6 a=__
\2) 4a=28 a=
\3) 9n =45 n=
J) 7b =56 b=
é) 12p = 48 p=
\6) 10x=120 X=
J) 15x =90 X=
\_8) 20y =100 y=_
\9) 14t=42 t=
&)) 8w=72 w=

the constant is

the constant is

the constant is

the constant is

the constant is

the constant is

the constant is

the constant is

the constant is

the constant is

: the variable is

: the variable is

: the variable is

: the variable is

: the variable is

: the variable is

: the variable is

: the variable is

: the variable is

: the variable is
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Pre-Algebra Variables and Exponents

Name: Date:
- - - - - - \3
7 Variables and Division/Variable Exercises 25
‘ﬁ

Variables often appear in division problems. When variables are used in division, you
will see the problem “8 divided by m” as 8 + mor % In division problems with variables, the
division process can be completed once you know what number to use for the variable. In the
example, 8 + mor % let the variable stand for the number 2. Then 8 = n;or % becomes

4,

8+2o0r % Divide as you usually would. So 8 + m (where m = 2) becomes 5=

Directions: Solve the following division problems with variables.

1.) 14+b=2 b=___ the constantis____; the variable is
2.) 20+t=5 f=__ the constantis____; the variable is
3.) 18+s=6 s=___ the constantis____; the variable is
4., 24 -y=4 =_ the constantis____; the variable is
/) y y
5. 36+y=4 y=__ theconstantis______; the variable is
6.0 72+m=24 m=______  theconstantis__; the variable is
7.0 8+m=8 m=_____  theconstantis________; the variable is
8.) 49+x=7 Xx=______ the constantis____; the variable is

Directions: Solve the following addition, subtraction, multiplication, and division problems
containing variables.

9.) 7+x=21 x=____ 10 9-y=6 y=____ 11, 8y=32 y=__
12.) 21+t=43 t=____ 133 B _12 2=_ 14, 16x=64 X=__
\J \J Z \J

15.) 28—-b=7 b=____ 1. 2—;=3 b=____ 17, 32+m=50 m=____
18.) 14t=112 t=____ 19) 9a=81 a=____ 20, 122+c=182 c=____
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Pre-Algebra Variables and Exponents

Name: Date:

|%w~°5°‘ Exponents %ﬁ‘é;

You will often work with exponents in mathematics. Itisimportantto understand exponents
and how to use them. When you see a figure like 32, the 2 is an exponent and the 3 is called
the base. The exponent tells you the number of times the base is to be multiplied.

For example, in 32 the 2 tells you to multiply the 3 two times. 32=3+3=9

Directions: Answer the following.

1., 28 2 is the 3 is the

2., 5 5is the 4 is the

3., 10° 3is the 10 is the

4., 8° 8 is the 3 is the

5. 6* 4 is the 6 is the

6.) The exponent tells you the number of times the base is to be

Directions: Fill in the blanks and solve the following problems.

J) 22=2+2=__

& F—— -

\g) 23 — . . =

@ 43 = . . =

3y

J2, 108 = . . =

@ 83 = . . =

J4 122 = . =

Js) 5= . . . _
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Name: Date:

s Exponents: Maximum Power, Minimum Space ==
2 3

In mathematics, when a base number has an exponent, the base number is said to be
raised to the indicated power, so 22 is read as “2 to the third power.”

| 52 = 5 to the second power |
| 3%=23 to the third power I
| 9*=09 to the fourth power I
| 4% =4 to the third power I

When a number (base) is raised to a power, the number (base) is multiplied the number
of times indicated by the exponent (power).

r-—r—--——r——"-""—-""""""-""""""""""— A
| 52=5tothe second power=5+5=25 |
| 3% =3 to the third power=3+3+3 =27 |
| 9% =09 to the fourth power=9+9+9 -9 =6,561 I
| 43 =4 to the third power =4+ 4 « 4 =64 I
b o o o -

Directions: Fill in the blanks.

\_1) 5—— Five to the second power.
\_2, 33— Three to the third power.
\_3, 99— Nine to the second power.
\_4, 8—— Eight to the fourth power.
5 ° Nine to the fifth power.
5 ° Seven to the third power.
1) ! Two to the seventh power.
\E, - Five to the zero power.

9., Two to the first power.
\1_0) - Seven to the zero power.
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Pre-Algebra Variables and Exponents

Name: Date:
)
7 Exponents: Rules to Remember 2
‘ﬁ

When a base is raised to the zero power or first power, remember the following:

1. Any base raised to the zero power equals one. 3°=1,5°=1,10°=1
2. Any base raised to the first power equals the base. 3'=3,5"=5,10"=10

Directions: Solve the following.

1., 7"=___ 3. 10'=_____ 5., 8—=1 7.) 9—=1
2.) 3¥=__ 4., 4'=__ 6., 6—=1 8., 9—=9

Both negative and positive numbers can be raised to a power. For example, in 22, the
exponent tells you to raise the positive number 2 to the second power, and in -22, the exponent
tells you to raise the negative number -2 to the second power.

It is important to learn the following rules:
* A positive number raised to a power will always have a positive number for an answer.
* A negative number raised to an even power will always have a positive number for an answer.

I- For example: -I
| -22 -2 raised to the second power = 4 |
[ -24 -2 raised to the fourth power = 16 |
I -28 -2 raised to the sixth power = 64 |
| Remember, the even numbers are 2, 4, 6, 8, 10, 12, . . . I
| Inthe examples above, the exponents 2, 4, and 6 are alleven, so the answers are positive. _!

* A negative number raised to an odd power will always have a negative number for an answer.

F—————
For example:
-23 -2 raised to the third power = -8

Remember, the odd numbers are 1, 3,5,7,9, 11, . ..

-
I
I
-25 -2 raised to the fifth power = -32 |
I
I
In the examples above, the exponents 3, 5, and 7 are odd, so the answers will be |

I

I
I
I
| -27 -2 raised to the seventh power = -128
I
I
I

negative.
L -
Directions: Solve the following.
9) 2°=_ = 12, -H5*=_ 15 7=___ = 18, 10°=___

3 — N3 — A3 — - 3 —
10.p 3¥*=_ 13, -2*=__ 16 4=___ 19, -10°=
11, -22=_ 14, -4#=__ 17, -5*=__ 20 -4=
5
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Pre-Algebra Variables and Exponents

Name: Date:
" Adding and Subtracting Exponents IS

* If the bases are the same, exponents can be added.
Forexample: 22+ 22=4+4=16 or 22+.22=22+2=24=2+2+22=16
* If the bases are different, the exponents cannot be added.

Directions: Solve the following.

1) 3-3=3+°-3-3:3-3-3-3=243
2) 2-2=2 = _ . . . . _
3y 5-5'= = _ . . . . . _
4 6-6= - - . . -
5) 2'-2'= - - . _
6 10'-10'= - - . _ 22
T 4
8y #-4= - - . -
9y 55'= - -

o e .
exponents. the quotient 1s obtamed by | EXample: 4« 47 = & = 4422 =

subtracting the exponents and showing : The dividend 4* has the larger exponent, so the
the base with the exponent after Iexponent in the quotient is positive, 42.

I

I

I

. I
subtraction. .03 .5 5% _pals_ g

In dividing to find the quotient, the | Example: 5% + 5 5 STT=0 |

exponent may be positive or negative. | The dividend 5° has the smaller exponent, so after |

5 is subtracted from 3, the exponent in the quotient |

is negative, 52.
Lz - __ 4

Directions: Simplify the following.
10, y+y=%;=mﬂ=y 13 7¢+7°= _ _
1) 4+4="20 =47= 14.) 6 :6°= = =

12.) 25+ 2%= = 15.) 93:9'=
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Name:

Date:
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Multiplying Exponents 25

In algebra you will often see terms like the following: (3%)2 and (2)%(2)3.

Let’s look at the term (38)2.

First, think: what does the base inside the parentheses with the exponent 3 say? Three
to the third power.

Second, think: what does the exponent 2 outside the parentheses say? It tells you to

raise the terms inside the parentheses to the second power.
So (8%)?2 is three raised to the third power raised to the second power.
(%) is3+3+3=27 3%=27s0 (3%2becomes (27)2
Now you have 27 raised to the second power, which is (27)% = 27 - 27 = 729.

There is a shorter way to solve problems like this. When you have terms like (32)?, you

can multiply the exponents. So (3%)? becomes 3%°2=32=3+3+3+3+3+3 =729, which is the
same answer as above.

Directions: Solve the following (you may use your calculator for the final answer).

EeEhlllEE

—h
—h

€ G

(2)2=222=2=16

292 = 2 - =2 - %
S
(52)2 = - = 1(2_!2_92

@y = - - 3.
2%

93
(692 = = = %

(22)y

@) = -
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Name: Date:
- 3
7 Zero and Negative Integer Exponents 25
Lj

The exponents discussed so far have been with positive integers. What happens when
0,-1,-2,-3, -4, ... are used as exponents? For example: 10° 23 42 (-4)?2

x° | When the exponent for any base number is zero, the answer is one (1). Therefore,
any number used to replace the base number (x) will equal one (1) if the exponent
is zero.

Example: 10° = 1

x| When the exponent for any base number is negative (x”), rewrite as a fraction
1 . . .
anh the numerator 1. Change the negative sign of the exponent to positive.

1 1 Remember, a negative number

Example: A)2= 53 =
P +4) 4 1 (-4) raised to an even power ()
results in a positive number.

N

Directions: Solve the following.

1., 2°= 4., 10°=___ 7. 20°=___
1 1

2.) 5%= = 5., 102=___ 8.) -2°=__

3.) 3%= = 6., -102=_____ 9., -7?=___
Review

10., 10°=___ 14., 10°=___ 18.) (4)2=____
1. 4#=__ 15.) 8°=__ 19.) (-3)?=____
12., 5°=__ 16.) 2°=__ 20 6'=__

13.) -8=___ 17.) 5%2=____ 21.) 5 =__
Directions: Complete the following.
22, 2°+3+4=___ 25., 5°+6°+7°=_____ 28.) 2°+3'+2'=__
23.) 3°+52+3F=___ 26.) 6°+3°+2'=___ 29.) 32+2%2+2%=__
24.) (-3 +(4)-2°=___ 27.) (22°*+(3%)°=____ 30.) -2%--3*=__

405025-EB © Mark Twain Media, Inc., Publishers 28




Pre-Algebra Variables and Exponents

Name: Date:
L - - " é
Ca Scientific Notation S
‘ﬂ

Exponents are very useful when working with large numbers that have been rounded off.
Such large numbers are used in many of the science courses you will be studying later. Writing
extremely large numbers in simple form is known as scientific notation.

Let’s look at how scientific notation works. Let’s use the following numbers:
1 10 100 1,000 10,000 100,000

Looking closely, you can see how the above numbers are related. From left to right each
number is ten times larger than the one before. For example, 10 is ten times larger than 1; 100
is ten times larger than 10; 1,000 is ten times larger than 100, and so forth.

Let’s look at the above numbers written with exponents.

1=10° 1,000 = 10°
10 =10' 10,000 = 10*
100 =107 100,000 = 10°

A science book might tell you that the planet Mars is 36,000,000 miles from Earth. It could
be said that “Mars is 36 + 1,000,000 miles from Earth.” Using scientific notation, the 1,000,000
can be written as 10° and it can then be stated as “Mars is 36 « 108 miles from Earth.”

Let’s write a number like 88,000 using scientific notation.
88,000 =88+ 1,000 =88 10°

What about 3,0007?
3,000=3-1,000=3"+10°

Directions: Solve these using scientific notation.

1., 90,000,000 =90 -« 1,000,000 =90 - 108
\J

_2) 20,000,000 = . - .
3, 48,000,000 = . = .
_4) 72,000,000 = . = .
_5,) 97,000,000 = . = .
_6) 26,000= . - .

_7) 58,000= . - .

_8) 2000= . - .

9y 300= . = .

10, 20,000 = . - .
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Name: Date:

%@Simplifying Large Numbers With Scientific Notation: -

You will often see decimal numbers expressed in scientific notation. For example,
36,000,000 can be written in scientific notation as 36 + 106 or with a decimal as 3.6 « 10”. The
exponent indicates how many digits the decimal point is moved.

36-10°= 36 - 1,000,000 = 36,000,000
3.6-10"= 3.6 10,000,000 = 36,000,000

Here is another example:

88-10°= 881,000 = 88,000
8.8-10*= 8.8-10,000 = 88,000

Directions: Complete the following using scientific notation with decimals.

72,000,000 =7.2 * =72

48,000,000 = . = .

26,000,000 = . = .

3,600=3.6"

36,000 = . = .

5500=5.5"

55,000 = . = .

55,000,000 = . = .

CehbelelC

2,780,000,000 =2.78 *

609,000,000,000 = . = .

(3

achcnn ann ann nnn 0chc

SE500000009,000 =998 - B
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The numbers multiplied together to get a product are called factors. For example, all
the possible numbers that can be multiplied together (factors) to get the product 18 are shown
below.

18+<1=18 1-18=18 1, 2,3,6,9, and 18 are factors of 18.
9.2=18 2.9=18
6-3=18 3:6=18
What are the factors of 127 1-12=12 12-1=12
P2 = 6‘2=12
The factors of 12 are 1, 2, 3, 4, 6, and 12. 3:4=12 4.3=12

Let’s look at ways to find out how many factors a number has. One way to find the factors
of a number is by division. To find factors, find those numbers that will divide into a number and
leave a remainder of zero.

Let’s factor 18 using the division method. We will begin with 18 + 1, 18 + 2, 18 + 3,
18+4,18+5,18+6,18+7,18+8,18 + 9.

18 9 6 4 3 3 2 p) p)

1)18 2)18 3)18 4)18 5)18 6)18 7)18 8)18 9)18
18 18 18 16 15 18 14 16 18
OR OR OR 2R 3R OR 4R 2R OR

The only factors of 18 are those divisions with a remainder of zero. Those factors are 1,
2,3, 6,9, and 18. All of those numbers divide into 18 with a remainder of zero.

Directions: Find the factors of the following numbers by using division.

) 8 1)8 2)8 3)8 4)8 5)8 6)8 7)8 8)8
List the factors

2) 9 1)9 2)9 3J9 4)9 5]9 6)9 7]9 8J9 9)9

List the factors

3) 16 1)16 2]16 3|16 4)16 6)16 7)16 816 1616

List the factors:

A4y 15 1)15 2]15 3)15 4)15 5)15 6]15 7]15 15)15

List the factors:
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A whole number greater than 1 is prime if no number other than 1 and the number itself
can divide the number. Another way to describe a prime number is to say that a prime number
has exactly two factors: 1 and the number. For example, the number 5 is a prime number. The
only numbers that will divide into 5 and have a zero remainder are 5 and 1.

Two methods for finding prime factors are the division method and the factor tree method.

What are the prime factors for 367

Dividing: 2|36 Factor Tree: @
@8 (2 — {8
@19 @ (9
® @ @

2, 2, 3, 3, are the prime factors for 36

Directions: Find the prime factors using the division method.

1. 12 2|12 Prime factors: 2. 24 2 |24 Prime factors:
\J \J

3. 32 2132 Prime factors: 4., 48 2 |48 Prime factors:
\J \J

5. 96 2(96  Prime factors: 6. 88 2|88  Prime factors:

7.) 236 2|236 Prime factors: 8., 512 2 (512 Prime factors:
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= Finding Prime Factors e

Directions: Find the prime factors using the factor trees (show your work).

Ay 14 (14) 2) 52
@ (O

Prime factors: Prime factors: Prime factors:

\6,428

Prime factors: Prime factors: Prime factors:

Directions: Write each of the following numbers as a product of prime factors. Use the factor
trees above.

) 14 . =14
T (O
9) 9% =90 y ™
w 126 . . . = ‘ m (
11 342 . . . - T @ O
12 428 . . - _l
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B Learning About the Greatest Common Factor ==
‘ﬂ

Let’s work with two numbers and see how they can be compared. We will be trying to
find the greatest common factor for these two numbers.

The greatest common factor (GCF) for two numbers is the largest number that is a
factor of both numbers.

Find the GCF for the numbers 24 and 18. To find the GCF, it is necessary to find the

prime factors of both numbers.
Prime factors for 24: |2| |3 2 2
Prime factors for 18: |2| |3 3

® 2 @ (9)
Circle the prime factors common to both
9 9 9 (3 numbers and multiply: 2 <+ 3 =6
@ @

Arrange the prime factors for each number so the prime factors found in both numbers
can be identified. In the box above, the prime factors 2 and 3 are found in both numbers. Multiply
these two prime numbers and the answer is six. Six is the greatest common factor found in both
24 and 18.

Find the GCF for the numbers 48 and 64. First, find the prime factors for each number.

(48) 64,
@ 24 @ @
® (3 @ (8
® © D ®
® ® @ @&

2
Prime factorsfor48 |2 |2||2||2]| 3
Prime factorsfor64 |2 |2 ||2||2] 2 2

Multiply the prime factors common to both numbers: 2+2+2 2 =16
16 is the GCF for 48 and 64

2
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Directions: Find the greatest common factor for the following pairs of numbers.

1.)
Prime for 12: Prime for 24:
Prime for 18: Prime for 12:
GCF: GCF:
3., 36 54 4.) 18 30
Prime for 36: Prime for 18:
Prime for 54: Prime for 30:
GCF: GCF:
5.) 18 27 6.) 56 16
Prime for 18: Prime for 56:
Prime for 27: Prime for 16:
GCF: GCF:
7., 93 69 8., 72 216
Prime for 93: Prime for 72:
Prime for 69: Prime for 216:
GCF: GCF:
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In finding the least common multiple (LCM), you are trying to find the smallest non-zero
number that is the multiple of two numbers. The least common multiple of two numbers is found
by listing the multiples of the two numbers and then comparing to find the smallest number that

is a multiple of both numbers.

Example: Find the LCM for 18 and 24.

The multiples for 18 are: 1 - 18 =18;2+18=36;3°-18=54;4-18=72;5-18=90...

The multiples for24 are: 124 =24;2+24=48;324=72;4+-24=96;5-24=120. ..

Multiples for 18: 18, 36

24,48

Multiples for 24:

(72) 90
(72) 96, 120

, 54/

72 is the
LCM for the
numbers 18 and 24.

Directions: Find the LCM for the following pairs of numbers.

xy

1., 5. 5

7. 7,

LCM =

3.) 4
10:

LCM =

30:

45:

LCM =

18:

20:

LCM =

9., 8
34:

LCM =
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Name: Date:
b . 3
@“o Radicals and Roots ey

In algebra you will see problems with radicals. The ( 1/ ) is the radical sign. When
you are told to find “the square root of 4,” it will often be written as \Z/Z or \/Z You are asked
to find the numbers (roots) that, when squared, equal 4. There are two numbers (roots) that,
when squared, give you 4. The numbers (roots) are 2 and -2.

2-2=4 Two positive numbers multiplied equal +4.
-2+-2=4  Two negative numbers multiplied equal +4.

When you see \/— it is the radical sign. The number under the
radical is the radicand. y

The 1/ radical sign tells you to find the square root of the \3/9—4_ radicand
radicand under the radical. \/Q_means “find the square root of 9.” T

Many times you will need to find cube roots, fourth roots, and so | radical
on. The number above the radical will tell you the root to find. The number
above the radical is the index.

index

\2/— or v—means find the square root \3/— means find the cube root

1/ means find the fourth root 3 means find the eighth root

Directions: Complete the following.

1., Write the symbol for the radical.

2.) The number under the radical sign is called the

3.) \/4— or NZ/ZteIIsyou tofindthes r— _ _of f_____.
4., %tellsyoutofindthec___ r— ____ofe___ .
5.0 V16 tellsyoutofindthef _ __ __ r__ __ofs____ __ _ _ _.
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A Finding Square Roots 25

The radical \2/7 or \/Z asks you to find the two numbers (roots) that multiplied equal
4. The radical 1/9 or /9 asks you to find the two numbers (roots) that multiplied equal 9.

V4 or\/&4 2:2=4 or -2--2=4

2 and -2 are the numbers or roots that when multiplied equal 4.

V9 o9 3:3=9 or -3--3=9
3 and -3 are the numbers or roots that when multiplied equal 9.
Unless otherwise noted, find only the positive roots.

Directions: Solve the following.

J) V4= &) Ve4
\2)\/9_= 7 V100
< Vs - &) V5 -
Sy Vet
10 Vida

&) Ve -
&) Ve -

Directions: Answer the following.

11.) The square root of 4 is 13.) The square root of 100 is
12.) The square root of 36 is 14.) The square root of 49 is

Directions: Use the radical sign and write the problem that would tell you to find the following.

15.) The square root of 9 \/5 18.) The square root of 25

16.) The square root of 64 Y 19., Thesquarerootof144

17.) The square root of 81 20., The square root of 16
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£z Adding Radicals 235
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Radicals can be added. When adding radicals, the radicals must have the same index

and the same radicand. | _index
213 + 37/ 3 canbe addedbecause the radicands are the same 2\/§ + 3\/—
(3), and the index in both is square root (2). # radicand 1
21/3 + 21/5 cannot be added because the radicands are
different (3 and 5), and the indexes (2 and 3) are different.
coefficients: ¥ v
Add: 21/3 + 33
Step 1: Add the coefficients2and3. 2+3=5
Step 2: Rewrite the answer as 5/ 3
23 + 313 =(2+3)\/3 =513
Directions: Add the following.
1) 7V2 +3V2 =(7+3)\/2 =__ /2
2, 4V5 +3\/5 =(__+___nB =__1\/5
3) 2/7 +4/7 +3V7 =( + + W7 =7
4., 1013 +8V3 +2V/3 =( + + W =__V__
5., 95 +5V5 =(— _ +___ yYWVW_=__V__
6.0 7V29+14\29 +21/29 =
7. 14/31+6131+51/31=

When the radical appears without a coefficient before it, the coefficient is the number 1.

y coefficient 3

V3 =1/3 Add:3V/2 +V2 =@+1)/2 =42
Tcoefflment 1
8) V5 425 =(—+ )5 =__1f
9 3V22 +19V22 +V22 =( + + yVWo2=___/22

8\/7 +\/7 +4\/7 =
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When subtracting radicals, the radicals subtracted must have the same radicands and
the same indexes. index

5\/3 —31/3 can be subtracted because the radicands are the | 273 + 33
same (3) and the indexes are the same (2). 4 radicand }
5\/3 —31/3 cannot be subtracted because the indexes are different (2 and 3).

Subtract: 5\/3 - 3\/5
Step 1: Subtract the coefficients. 5-3 =2
Step 2: Rewrite the answer as 2/3

53 -31/3 =(5-3)}/3 =21/3

Directions: Subtract the following.

1) 8V5s -3V5 =(8-— )5 =5

2y WYT-TViT=( - )V =V

3y V7 -15V7 =(— - W__ =V

4y 5VET-2VE VET=( - - )V -V
5y 8Vis-10VisE=( - )V =2V

6y 7Va -1V = (- W_ o=V

7y 2618 -5V8 -23V8 =(_ - - W o=V
8) 4V6 -3V6 =

9., 27V41 -22V41 =

Directions: Solve the following. Watch the signs!

10 10V3 +8V3 -5V3 =(__+__ - )V_= V_
M.y 275 -13V5 +2V5 -85 =( — + _ W__ = \/
12 14T 18 VAIT +2ViT = (- v )V =V
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Multiplying and Dividing Radicals S

e

Multiply radicals as you would whole numbers. When multiplying radicals, the indexes
must be the same; however, the radicands can be different.

V3 +1/3 think3-3=9 s0/3 -V3 =19 =3
V2 -V8 think2-8=16s0V2 V8 =V16 =4

Directions: Solve the following.

Ay Veevs=vV o= 6y Va-vie=V__ =
2y Vo=V __ - 7y Vo -Va=vV_ _ -
By Va-Va=vV__ = B8y Vavo=v__ -
Ay V2ev2eV - 9y Veevb=vV__ -
Y IR A A — doy vVio-vio=vV_ =

Divide radicals as you would divide whole numbers. When dividing radicals, the indexes
must be the same; however, the radicands can be different.

VI2 ik 12 = 4 so V12 vz o>
V3 3 V3 Ve

Directions: Solve the following.

) VB 1 VB -V
@vz_gg/_: @vf__gg/_:
14)\/\/?z\/_= @V?;;_?JV_:
lsj%fsj/__ \z(yvz_g=v_=
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A Simplifying Radicals 3@

Many radicals can be changed to an equivalent form that is easier to use in solving
problems. Changing a radical to this new form is called simplifying.

Step 1: To simplify \/18, think\/18 =1/2-9 S ’
Step 2: \/2+9 can be written as /2 + /9
Step 3: Find the 1/9 =3 and rewrite as 3+ \/2 or31/2

SoVig =82 =13 - V2 = 3-32 =3v52 ﬁz

Directions: Simplify the following.

=E=\/4—-\/:=2-\/: 2V
Vo ae VD —3 VD - VT
I e A P A
VD VD VD VT
V. VoV oV

A
A
)y
F

A

bl
T EEEE R

LT

(8

Review: Write the square root of each of the following.

1., 6= 13, 36=___ 15, 9=__ 17.) 144=___
12.) 49=____ 14, 26=______ 16 100=______ 18.) 64=___
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Directions: Multiply the radicals in the following exercise. After multiplying the radicals, simplify.

Example: Multiply and simplify /12 « /2~
Step 1: multiply \/12 « /2 = /24
Step 2: simplify /24 =4 -6 =2-16 =2/6

) VB VBV =VIVE = VD = VT
2 VI VB VT =VIVE - VD - VT
B V3 VB V= VI VI VD - VT
) VB VB SV VIV = VD - VC
8 VE VSV VI VD VD - VT

Dividing and Simplifying Radicals

Directions: Divide the radicals in the following exercises. After dividing the radicals, simplify.

Example: Divide and simplify \/24 + 1/3
Step 1: Divide /24 + /3 = V2d V8

V3
Step 2: Simplify /8 =/4 - /2 =2:1/2 =2+/2

~

VT VTV = VT VT

(__.

(o
RIS

V=V VD = VD =V
SV VI VD e VI - VT

(e

VI VD e VD = VT

&
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E Learning About Simple Equations 2
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Many of the math problems you will solve involve equations. Equations are mathematical
statements that two expressions are equal.

5+ y=7 is an equation.
5 + y is one member of the equation.
7 is one member of the equation.
The equal (=) sign tells you the expressions are equal.

In solving equations, you will be solving for the unknown. The unknown in the above
equation is y. Replace y with the number that, added to 5, equals 7.

| 5+ y=7 Find a number for y. |
| 5 + 2 =7 Substitute the number 2 for y. Add. |
| 7=7 |

The number 2 is the correct number for y since 7 = 7 is correct. The number 2 is the
solution to the above question.

In equations like 5 + y=7 or 7 — x = 4, the letters y and x are unknowns. Letters such as
y and x are used in equations to represent the unknown. These letters are called variables.

In solving equations like 5 + y =7, you can subtract the same number from each member
of the equation, and the resulting equation will still be equal. This is very important in helping you
solve such problems. The subtraction process undoes the addition. Subtraction is the opposite
of addition. Subtraction and addition are inverse operations because they are opposites.

| 5+y=7 Subtract 5 from each member of the equation. |
| 5+y-5=7-5 |
[ O+y=2 Subtracting 5 from both members of the equation |
| y=2 helps you find the number y equals. |
b e J
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Directions: Solve each problem as directed.

Find the unknown.

\1) y+4=9 Solve by subtracting 4 from each member of the equation. y
y+4-4=9-4 y+0=5 y=5 X
Check by substituting the solution fory. 5+4=9

\2) x+ 10 =21 Solve by subtracting 10 from each member of the equation.
Xx+10—-__=21—-___ X+__ =__ X=___

Check by substituting the solution forx. ___ + 10 = 21

\3) v+ 17 =28 Solve by subtracting 17 from each member of the equation.

V+17—__ =28—-__ V4 =_ v=___

Check by substituting the solutionforv. ____ +17 =28

Find the unknown. Check your solution.

4., t+8=16 7.0 n+72=101 10.) y+8=32
5.) w+19=25 8.) y+16=29 11.) z+12=30
6.) b+ 34 =51 9.) x+3=27 12.) x+41=90

Write the equation.

13.) If you add 12 to a number, the sum is 26. Think: what is the unknown? If the unknown
is added to 12, the sum is 26. Choose a letter for the unknown and write the equation.

_ +__ =26
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Many times you will be asked to find the unknown in an equation where a number is
subtracted from the unknown.

For example: x—7 =10

In equations like x — 7 = 10, you can add the same number to each member of the
equation, and the resulting equation will still be equal.

rr——— —"-"-"-"""-""-"""""""""-"-""-"""""-"""-"""” - "”""—"”=- " """ L
| x—-7=10 Add +7 to each member of the equation. |
| x=-7+7=10+7 |
I x+0=17 Adding +7 to each member of the equation I
I x=17 helps you find the number x equals. I
L o o o J

The addition of +7 is the opposite of the -7. Adding +7 undoes the subtraction of -7.
Addition is the inverse operation of subtraction because it has an opposite effect.

Directions: Solve each problem as directed.
Find the unknown.
1., y—3=18 Solve by adding +3 to each member of the equation.

y-3+__ =18+ y+ = y=——

Check by substituting the solutionfory. _____ —-3=18

2., x—5=20 Solve by adding +5 to each member of the equation.

XxX—5+__ =20+ X + =_ X=____
Check by substituting the solutionforx. _____ —-5=20
Find the unknown. Check the solution.
3.) b—-12=7 6., v—7=-3 9., x-5=4
4., t-4=38 7.) y—-4=-1 10.) t-8=-12
5, w-11=3 8., x-10=3 11.) y-7=11
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- Reviewing Simple Equations 235
7 D 4
Directions: Complete the following.
1., Equations are statementswith _____ expressions that are
equal.
2.) In the equation x + 4 = 9, the two members of the equation are and
3.) Insolving equations, you can add or the same number from each
member of the equation without changing the result.
r-—r—H™"—"T™""=""""=""""""""™"F—"—"~—"—"—""™"""™"F"~—"""™""™"™=—"™—"™="™="™"™—" "
| The fact that you can add the same number to each side of an |
| equation without changing the results of the equation has a special name. |
| Itis known as the addition principle of equations. |
I I
| The fact that you can subtract the same number from each member |
|  of the equation without changing the result has a special name. It is known [
| asthe subtraction principle of equations. |
L e -

Directions: Write equations for these problems and solve for the unknown.

4., Aaron bought an apple for 38 cents and had 26 cents left over. How much money did
he have before buying the apple?

3) Think: The unknown is the amount of money Aaron had before he bought the apple.
Choose a letter to be the unknown. What letter did you choose?
\l_)) Think: What number must be subtracted from the unknown?

c.) Complete the equation. — =26
</

\dj How much money did Aaron have before he bought the apple?

e. ) Check your answer on your own paper. Show your work.
</

5.) Evan made 12 free throws, helping his team win the game. If he had made 6 more free
throws, he would have made as many as the total team. How many free throws did Evan’s
team make? Write the equation and solve the problem.
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Many equations involve multiplication. An equation with multiplication would be 2n =6
(2n is another way to write 2 + n). 2n = 6 asks “2 times what number (unknown) = 67?”

In solving equations with multiplication, you want to undo the multiplication. Division is
the opposite, or inverse, operation of multiplication and can be used to solve this problem.

r-—r—--———""--"""-""-"""-"""""-"""""" """ "> """>""”"""""—""""-""—"\"""- A
[ 2n=6 To find n, each member of the equation can be divided by [
| the same number without changing the result. [
I I
| 2n _6 Divide each member of the equation by 2. |
I 2 2 I
I I
| 2n_ 6 _ 3 (Remember, 5= 1, but you usually do not place |
I 2 2 the 1 before the unknown.) I
I I
|  n=3 Rewrite the equation. |
I I
| Now check your work by substituting 3 for nin the original equation. |
!_ 2n=6becomes2:3=6 6=6 _!

Even though you write 2nwithout the multiplication sign (+), when two numbers are written
together, use (*) between them to indicate multiplication.

Directions: Find the unknown (check each problem). 4., 12x=60 x=
1., 8x=16  Divide each member by 8. 5., 12y=36 y=
8x _ 16 _ _ —
8 - 8 = 6., 4t=32 t=
Substitute the number x equals to check. 7.0 24w=48 w=
8+ =16 8., 18p=36 p=____
2., 14x =28 9., 4t=16 t=__
14x = 28 = 10.) 5t=55 t=__
. g ::;, 12y=144 y=__
. 2e=1 =_
3., 8x =24 e=16 e
13., 8r=32 r=___
8x = 24 - ~
l‘l) 3x=42 x=__
8- =24 15., 6y=60 y=___

405025-EB © Mark Twain Media, Inc., Publishers 48




Pre-Algebra Simple Equations
Name: Date:

3

- Solving Equations With Division 28

X

Many equations involve division. Equations like 1 = 4 tell you that the unknown x

divided by 12 equals 4. When solving equations with division, you must first undo the division.

Multiplication is the inverse, or opposite, operation of division. To undo the division in 1—X2 =
4, each member of the equation can be multiplied by the same number without changing the

results.

=4 Multiplication will undo division, so find a number that
can be multiplied by both members of the equation.

I I
I I
I I
: 1X2 *12=4-12 Multiply both members of the equation by 12. :
I I
I ;:2, - 12°=48 The two 12s in the left member cancel each other, and |
: you must multiply 4 + 12 in the right member. :
X =48
I I
| 48 _4 |
| 12 Check by substituting the solution (48) for x in the |
: 4=4 equation and complete the division. :
L e e J

Directions: Find the unknown (check each problem).

\1) i 6 Undo the division by multiplying each member of the equation by 4.
- 5. _
— =6 Substitute the number y equals in the equation and check.
=6

\2/ % =7 Undo the division by multiplying each member of the equation by 2.
)2( . =7 =
5 = 7 Substitute the number x equals in the equation and check.
=7
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%Nob‘ Solving Equations With Division (continued) 3555

\3) 5 =6 5 =6 = Check:? =6 ___ =6

4 % =4 % =4 - Check: 5 =4 ___=___
5) 5 =8 % =8- = Check: 5 =8 =
6 % =12 % - =12- = Check: o =12 __=___
© &5 =12 % =12 - Check: 75 =12 ___=___
8 iE =4 15 =4 - - Check: = =4 __=___
9% % =32 % _ =32 = Check: — =82 =
Jo, % =7 % . =7- = Check:E =7 ___=___
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Ratios 2y
(‘ -5 =

Ratios may be written many ways. One way of writing a ratio is as a fraction. Examples
of ratios written as fractions are % and % and 30. To read the fraction 5§ as a ratio, you would
read it as “two to five.” This is the comparison form. The 2 is compared to 5. The ratio 2 to 5
can also be written as 2:5. We call this the colon form. You read it the same way you read the
comparison form.

Directions: Write ratios for each of the following.

Write the ratio % as a comparison. to
Write the ratio % as a comparison. to
Write the ratio % as a comparison. to
Write the ratio % as a comparison. to
Write the ratio % as a comparison. to

2
Write the ratio 3 in the colon form.

2
Write the ratio 7 in the colon form.

1
Write the ratio 5 in the colon form.

12
Write the ratio 77 in the colon form.

EllhllllE

9
Write the ratio 73 in the colon form.

Write the ratio for each of the following. Fraction = Comparison Colon
11) The Wolves won 5 games and lost 12. to
12) The soccer team won 7 games and lost 12. to
13) The softball team won 10 games and lost 5. to
14) The football team won 6 games and lost 4. to
15) The baseball team won 9 games and lost 11. to
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Name: Date:
. Fp¥
A Proportions 3

A proportion compares two equal ratios. Proportions may be written in fraction form.
An example of a proportion is % = % The comparison form is “3 is to 5 as 6 is to 10.” The
proportion is read “three is to five as six is to ten.” Proportions may be written in the colon form
as 3:5::6:10. It is read the same way.

The ratios in a proportion must be equal. In our example,%and % are equal. One way to
check to see if your ratios are proportional is to check their cross products. The cross products

must be equal.

><_6_ 3+10=30 3 and 10 are cross products
10 5.6=30 5and 6 are cross products

al|w

Directions: Write each pair of ratios as a proportion and a cross product. The first one is done
for you.

1.) 2isto5 4isto 10 proportion: 2 .9 . _4 ._ 10

cross products: 2 ._10 as_9 ._4
2.) 5isto3 10isto 6 proportion:

cross products: . as .
3.) 1isto3 3isto9 proportion:

cross products: . as .
4.) 3istob 9isto 15 proportion:

cross products: . as .
5. 2isto3 4isto 6 proportion:

cross products: . as .
6. 5isto7 10isto 14  proportion:

cross products: . as .
7.) 3isto8 6isto 16 proportion:

cross products: . as .
8.) 9isto1 27isto 3 proportion:

\J

cross products: . as .
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Name: Date:
@“03‘ Cross Product Exercises g

Directions: Solve the proportions for the unknown. The first one is done for you.

2 . x oo _ 20 _5x
1.) 5 70 2°-10=20 20 =5x 5 5
5.x =bx
o, 2. x
. 3 . 6 ° — = X [ X
__ 0 X =___ X
3, 1 . X . _ _ _
—/ 71 "8 = = X  ——F—X
e X =___ X
4., L . X . _ _ _
-’ 3 "9 = = X ———
0 X =____ X
5., =2 . X . _ _ _
“’ 6 12 - - X —=—X
__ 0 X =___ X
6.1 1 . X . _ _ _
/9 T = = X =
e X =____ X

12"

24"
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Name: Date:
. . 3
7 Finding the Mean 25
‘ﬁ

The mean, median, and mode are terms that measure the central tendency for a group of
numbers. We use mean, median, and mode to help better understand the information a group
of numbers is presenting. Each of the terms tells us something different for a group of numbers.
Let’s start with the mean.

Mean: The mean is the average of a group of numbers. It is found by first finding the
sum of a group of numbers. Then divide the sum by the total number of numbers.

average of the five numbers, divide 25 by 5.

Example: 2+3+5+6+9=25 25 is the sum of five numbers. To find the
25+5=5 The average of the five numbers is 5.

Directions: Find the mean for the following group of numbers.

14 12 16 20 16 14 18 40
Step 1: Arrange the numbers in order from smallest to largest.
Step 2: Find the sum:

+ + + + + + - =

Step 3: Divide the sum by the number of numbers:

Step 4: Mean =

Directions: Find the mean for the following. Round to the nearest tenth if necessary.

\1) 3,2,5,3,1,3 sum=___ mean =
\2) 5,8,6,2,7,9,12 sum=___ mean =
\3) 11,18, 12, 20, 12, 16, 17, 15 sum=____ mean =
\4) 77,56, 34,77,45,70 sum=____ mean =
\5) 31, 30, 31, 33, 36, 37, 31, 32 sum=___ mean =
\6) 108, 200, 253, 125, 200, 187 sum=___ mean =
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9, the mode is the number 3.

Name: Date:
. . ]
Finding the Mode 23
(‘j £
' Mode: The mode is the number in a group that occurs most often. i
' Example: 2,3,3,5,6,9 In the group of numbers 2, 3, 3, 5, 6, and !

Mode is useful because it can identify the most common event in a group. Let’s say the
scores on a test were 36, 68, 87, 87, 87, and 100. The mean for this set, 77.5, is below the
scores of two-thirds of the test results. The mode, 87, can give us a better idea of how most of
the class did on the test.

Directions: Find the mode for the following numbers.
14 12 16 20 16 14 18 40 16

Step 1: Arrange the numbers in order from smallest to largest.

Step 2: The mode is the number that occurs most often.

M d JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ

JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ

Directions: Find the mode for the following test scores.

1., 5,8,6,2,7,9,8 mode=___

2., 11,18,12,20,12,16,17,15 mode=___

3.) 77,56,34,77,45,70 mode=___

4., 31,30, 31, 33, 36, 37, 31, 32 mode=___
\/

108, 200, 253, 125, 200, 187 mode=___

<)
6., 11, 18, 12, 11, 18, 11, 20, 12, 18, 16, 17, 15, 11 mode=___
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Name: Date:
- Ll - \3
E Finding the Median 28
‘ﬂ

Median: The median is the number that is in the exact middle of a group of numbers.

Example: 2,3,5,6,9 In the group of numbers 2, 3, 5, 6, and 9,
the median is the number 5.

the middle. Find the average of those two numbers, and that is the median.

Example: 4,5,7,8,9,12,14,16 8 and 9 are in the middle.
Add8+9=17 Divide 17 +2=8.5
8.5 is the median.

Knowing the median can help you understand what a group of numbers represents.
In the test scores 48, 63, 85, 86, and 99, the median is 85. The median also tells us that two
students scored below 85, and two students scored above 85.

Directions: Find the median for the following numbers. MQd@[ﬂ
30 20 38 42 24 27 35 45 40 smiddle

Step 1: Arrange the numbers in order from smallest to largest.

1 If a group of numbers has an even number of numbers, there will be two numbers in

Step 2: Count from left and right until you get the number exactly in the middle of the group.
Step 3: The middle score is the median score. Median=______

Directions: Find the median for the following test scores.

\1) 5/8,6,2,7,9,12 median=___
\2) 77,56, 34,77,45,70, 57 median=___
\3) 31, 30, 31, 33, 36, 37, 31, 32, 33 median=___
\4) 108, 200, 253, 125, 200, 187, 156 median=___
\5) 7,12,5,2,3,14,4,9 median=___
\GJ 13,8,11,26,9,5, 3,6, 2,10 median=___
\7) 25,15, 23, 21, 32,8, 7, 20, 18, 12, 4, 19 median=___
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3

Probability i

<4

You use probability every day. Probability tells us how likely, or unlikely, it is an event
will occur. Probability is often written as a proper fraction. The numerator is the number of times
an event occurs. The denominator is the number of possible events. When probability is written
as a fraction, it is a ratio.

An event is one of the outcomes from the total number of events possible. A card is
drawn from a deck of 52 cards. What is the probability that the card will be the king of hearts?
The drawing of one card is an event. There are 52 different possible cards to draw for one
event, and only one of them is the king of hearts. The probability of drawing the king of hearts
is 1 event of 52 possibilities. The fractional ratio used to express this probability mathematically
is 51_2

Similarly, the probability of drawing a card that is not the king of hearts can be expressed
as % because there are 51 cards you might draw that are not the king of hearts. Which one
is more likely? The closer the numerator and denominator are, the more likely the event is to
occur. Therefore, % is more likely to occur than é It’s less likely you will draw the king of

hearts than another card.

Directions: Decide which part of the fraction is the number of times an event occurs and which
part is the total number of possible times an event could occur.

\_1) % The number of events is . The number of possible events is
\_2) % The number of events is . The number of possible events is
\_Qy % The number of events is . The number of possible events is
;4) % The number of events is . The number of possible events is
\5) % The number of events is . The number of possible events is
\6) 11ﬁ The number of events is . The number of possible events is
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Name: Date:
- Ll - \3
7 Probability Exercises 3
‘ﬂ

An outcome is one of the possibilities that may occur in an experiment. A bag contains 3
marbles. One marble is white. The drawing of one marble is an event. There are three possible
outcomes, or events. What is the possibility that a marble drawn from the bag will be white?

The number of possible outcomes when a marble is drawn is

The number of events in the single drawing is

1 1 1
The ratio from the single drawingisa)2. b)3. ¢)F.

kG

The probability that the drawn marble will be white is
a) one of two. b) one of four. c) one of three. d) one of five.

The probability that the drawn marble will not be white is

(o

a) two of four. b) two of three. c) two of two. d) two of five.

Directions: Circle the correct answer for each of the following.

6.) Acoinis tossed one time. What is the probability that the coin will be heads?
1 1 1 1
a) 2 b) 3 €)5 d)7

7.) Acardis drawn from a deck of 52 cards. What is the probability the card will be a king?

1 3
a) 52 b) 52 C) 52 d) 52

8.) Acardis drawn from a deck of 52 cards. What is the probability the card will be a king

or a queen?
2 8 10 12
a) 52 b) 52 ) 52 d) 52
9., Acoinis tossed ten times. What is the number of possible events?
a)4 b) 6 c)8 d) 10
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3

Probability Prediction 25

<4

The probability of an event will be represented as a number between 0 and 1. A probability
of 0 means the event will never occur. A probability of 1 means the event will always occur.
Any fraction between 0 and 1 tells you how likely the event is to occur. The closer to 0, the less
likely an event is. The closer to 1, the more likely an event is.

A die can be used to show the probability of an event between 0 and 1. The numbers on
adie are 1, 2, 3, 4, 5, and 6. If the die is tossed, one of the numbers will always appear. That

means the probability of a number not appearing is 0.
> &

Directions: Circle the correct answer for each of the following. mp

1., When the die is tossed, the number of possible outcomes is
a) 3. b) 4. c) 5. d) 6.
2., The ratio that shows the probability that the number rolled will be the number 1 is
1 2 3 4
a) 6. b) 6. ) 6. d) 6.
3.) The ratio that shows the probability that the number rolled will be the number 5 is
1 2 3 4
a)6. b) 6. €) 6. d) 6.
4., The ratio that shows the probability that the number rolled will be any of the 6 numbers is
\J
1 3 S 6
a) 6. b) 6. ) 6. d) 6.
A bag contains a black token, a white token, a green token, a red token, and a blue token.

5.) The total number of possible events or outcomes for drawing a token from the bag is

a) 4. b) 5. c) 6. d) 7.
6.) The probability that you will draw any one of the colored tokens on the first draw is
2 3 4 3
a) 5. b) 5. C) 5. d5
7.) The probability that you will draw a green or blue token on the first draw is
1 2 3 4
a) 5. b) 5. C)5. d) 5.
8.) The probability that you will draw a green, white, or red token on the first draw is

1 2 3 4
a)s5. b) 5. c)5. d) 5.
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_-«"Learning About the Rectangular Coordinate System:.

=

Many people have become famousfor
their work in mathematics. René Descartes,
a French mathematician of the seventeenth
century, made an important contribution
to mathematics. It was Descartes who
developed the rectangular coordinate
system.

A rectangular coordinate system
is developed by drawing two perpendicular
lines that are then numbered like a double
number line from the point of origin.

The two perpendicular lines at right
canbe usedtodevelop arectangular system.
The vertical line is called the y-axis, and
the horizontal line is called the x-axis. The
origin, or reference point, is zero.

The rectangular coordinate system
can be usedto locate points in a plane. Note

Rectangular Coordinate System A

y-axis

-X-axis X-axis

-9-8-7-6-5-4-3-2-11m123456789

©OUShAdbR

-y-axis

that the x- and y-axes are numbered in equal units from the origin, or zero.

Directions: On Rectangular Coordinate System B below, complete the following.

Rectangular Coordinate 1.,
System B

-/
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What number is located below the letter A?
Which axis is the number on?
Is the number positive or negative?

What number is located below the letter B? ______
Which axis is the number on?
Is the number positive or negative?

What number is located beside the letter C?
Which axis is the number on?
Is the number positive or negative?

What number is located beside the letter D?
Which axis is the number on?
Is the number positive or negative?
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Name: Date:

o 3

= Learning About Coordinates =

=

Rectangular Coordinate System C y-axis

o N © ©

A O

= N ®

Ty
O

. A 4
-X-axis W X-axis
-1 D

-y-axis

Rectangular Coordinate System C will help you understand how to locate coordinate
points. A coordinate point is located by its distance from the origin on the x- and y-axes. Each
point has two numbers locating it. The numbers are called the coordinates.

Let’s locate point A.
Step 1: From the origin, count right on the x-axis to the number on the x-axis
that is directly under the letter “A.” The number is 4.
Step 2: From the origin, count up on the y-axis to the number that is on the
same line as the letter “A.” This number is also 4.

Step 3: These two numbers (4, 4) are called the coordinates for locating point
A.

The coordinate (hnumber) for the x-axis is always written first. Thus, (4, 4) means +4 on
the x-axis and +4 on the y-axis.

405025-EB © Mark Twain Media, Inc., Publishers 61



Pre-Algebra Rectangular Coordinate Systems; Graphing

Name: Date:
. . . 4
b Learning About Coordinates (continued) 8
‘ﬁ

Let’s locate point B using Rectangular Coordinate System C on page 61.
Step 1: From the origin, count left on the x-axis to the number on the x-axis that
is directly above the letter “B.” The number is -5.
Step 2: From the origin, count down on the y-axis to the number that is on the
same line as the letter “B.” The number is -2.
Step 3: Write these two coordinates (numbers) with the coordinate on the x-axis
first. The coordinates are -5, -2.

Directions: Use Rectangular Coordinate System C on page 61 to locate the coordinates for
each of the following points. Write the correct coordinates in the spaces provided.

e & &K
r—— H—— @O ——
YE—— D —— WM
Hr—— '— @®N——

Directions: Answer the following about the coordinates above.

For B, which number is the x-coordinate?

For C, which number is the y-coordinate? 5

For D, which number is the y-coordinate?

For E, which number is the x-coordinate? 2

For F, which number is the y-coordinate?

For G, which number is the x-coordinate?

CCEECEE

Directions: Circle the coordinate indicated in each of the following. The first one is done for you.
19.) @ 4 (the x-coordinate) 8, -3 (the y-coordinate)
20., -2,5 (the y-coordinate) -3, 4 (the x-coordinate)

21., -7,-6 (the y-coordinate) -9, -3 (the x-coordinate)
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Name: Date:

=

@“@3‘ Plotting the Point £

Foreach setof coordinates there is exactly one pointlocated onthe rectangular coordinate
system. Locating a point on the rectangular coordinate system is called plotting the point.

Directions: Use Rectangular Coordinate System D to plot the points below. Place a dot () on
the graph to locate each point. Then place the letter representing that point next to each dot.

Rectangular Coordinate System D y-axis
10
9
8
7
6
5
4
3
2
1
TN B 7 65 4B 2 1‘() T 2 6 4 56 7 8 9 fo
=1
-2
-3
4
5
-6
=7
8
-9
10
-;axis

Plot the point for each set of coordinates.

A, 33 E., 1,8 L, 6,-5 M., O0,-5
B., 4,-5 F., 81 J., 4,3 N., -50
C., -4,-2 G, -1,-4 K., -55 0., 00
D., 57 H., -53 L., 1,1 P., 7,-7
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_«"The Rectangular Coordinate System and Equation§3§>

Lj

The rectangular coordinate system is used to graph equations. When an equation is
graphed, the results are visual. Graphing an equation is useful in finding the solutions (answers)
to equations.

Learning to Graph Equations

In using the rectangular coordinate system to graph equations, the exact location of
coordinates and accurately drawing lines to connect the coordinate points are important. The
following exercises willdevelop the skills of locating coordinates and connecting the located points.

Rectangular Coordinate . s Directions: Using Rectangular
System E o Coordinate System E, locate the
5 following coordinates and connecteach
4 pair of coordinates with a straight line.

S 1., 2,4; -3,-4

2 2, 4,3;-1,-3

1 3., -3,5 4, -2

-X-aXis A X-axis ~=/ .
6 5-4-3-2 -1 F1 23 4 5 6 Ay 3,5 4,2

[Ty

In graphing equations, locating
the points where the line crosses the
Xx-and y-axes is key in finding solutions
to problems.

In 4. above, the line crosses the
x-axis at -2, 0 and the y-axis at 0, 2.

N

P

S

» G

-y-axi Directions: Draw lines connecting

Rectangular Coordinate y-axis the following points on Rectangular
System F 6 Coordinate System F, and write the
coordinates locating where the lines
cross the x- and y-axes.

[«

[O)]

'S

(%]

1., 3,4; -4,-3
Crossesthe x-axisat ___,

o

Crossesthe y-axisat

2., -1,6; 6, -1
Crossesthe x-axisat ___,

-X-axisi ’ “x-axis
5 4 3 » - 5

1
O
O
A

P
1>~
1A%
—

=

=
—_
1A%
\°=
E=
O

-

N

Crossesthe y-axisat

3., 6,3; 2,-3
Crossesthe x-axisat ___,

(¢%]

N

Crossesthe y-axisat

®»

-y-axis
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Name: Date:
- - - - 3
E Linear Equations With Two Variables 23
‘ﬂ

You have learned that variables are the letters used in equations to represent numbers.
The equation x = y + 3 can be used to demonstrate how variables are used in equations.

xX=y+3 If x=7, then y must equal 4.
If x=10, then y must equal 7.
If x =40, then y must equal 37.
If x = -4, then y must equal -7.

In x = y + 3, the value of y depends on the value assigned to x. The variable is y, since
it may have different values.

The equation x = y + 3 is a linear equation. A linear equation will be a straight line
when graphed on a rectangular coordinate system.

Many linear equations will be in a form like 2x + y = 16.

| 2x+y=16 If x =4, then y equals 8. |
| If x=3, then y equals 10. |
| If x=7, then y equals 2. |

Directions: Solve the following (use the values for the variables indicated to solve each equation).

\1) X+y=12 What does yequal if x= 37 _____ 47 9?7
\2) 2x+y=20 What does yequal if x= 77 ______ 5 87
\3) 7+x=Yy What does yequal if x= 12?7 ___ 10?7 1?7
\4) 5x+ y=30 What does yequal if x= 10?7 ___ 87 __ 4 g
\Ey 3x+2y=12 What does yequal if x= 27 ___ 1?7 0?7
\6) 7+2y=x What does yequal if x= 97 ___ L} g 237
\7) 6x—2=y What does yequal if x= 1?7 _____ 37 27
\8) 4x-3 =y What does yequal if x= -1?7___ -27__ 837

stil=y %&%@%W
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Name: Date:
_ - - - . 4
%w@b Plotting Points for Linear Equations A
When plotting points for a linear equation on x|y X=y+2
a rectangular coordinate system, a table of values _
. 1. 5| 83 — 5=3+2
should be developed. In making atable of values, you
are finding the values that x and y might represent. 2. 412 —4=2+2
A table of values for x = y + 2 is at the right. 3. 3| 1 —- 3=1+2
4, 5| -7 — -5=-7+2
Directions: The x and y values become the _
: . . 5. 2|0 - 2=0+2
coordinates for plotting the points on the rectangular
coordinate system. Use the table above and write 6. 1] -3 = -1=-3+2
the coordinates for each point.
1., 2, ___ ,_ 3 — .,
4, 5, 6,
Directions: Plot the coordinates for the six points above on Rectangular Coordinate System G.
y-axis
Rectangular ‘;
Coordinate i
System G :
“X-aXiS 40) 1 T Xaxis
8-y-aX|s

Directions: Complete the following.

Draw a line connecting the points plotted on Rectangular Coordinate System G.
Write the coordinates locating where the line crosses the x-axis. -
Write the coordinates locating where the line crosses the y-axis.

The line drawn on Rectangular Coordinate System G represents the linear equation

Clk

X = +
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Iéwo* Plotting Points for Linear Equations (continued) 3@‘5

Directions: Make a table of values for the following linear equations. Plot the coordinate points

on Rectangular Coordinate System H. Then draw a line connecting the plotted points for each
equation.

11., y=2x x|y 12, 2x+y=8 x|y 135 3x+1=y X |y
- =2___ 2___+____ =8 3 +1=___
- =2___ 2___+____ =8 3 +1=___
- =2___ 2___+____ =8 3 +1=___
- =2___ 2___+____ =8 3 +1=___

Rectangular Coordinate System H y-axis

18
10
-X-aXis e ET T e e T S T TR T TP T O 20 7 S 3 X-axis
-G
-g
-10
12
-14
T
18
-y-axis
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Name: Date:

'_.*"Finding the Slope and y-Intercept of a Straight Line.=

Lj

Finding the slope of a linear equation and where the line intercepts (crosses) the y-axis
are important in the study of algebra.

To find the slope and y-intercept of a linear equation, the equation must be written in the
form y=mx+ b.

The equation 2x — y = 8 is not in the slope-intercept form. A linear equation is in the
slope-intercept form when the equation is rewritten with y as one member of the equation.

2x—y=8 Rewrite 2x — y = 8 with y as one member of the equation.
2X—y+y=8+y Add +y to each member of the equation.
2x=8+y
2x—8=8-8+y Subtract 8 from each member of the equation.
2x—-8=y Rewrite the equation with y as the left member.
y=2x-8 The equation is now in the form y = mx + b.

Graph y = 2x — 8 on Rectangular Coordinate System I. The equation tells you that the
slope, or m, is 2. The y-intercept, or b, is -8.

Step 1: Locate the (x, y) coordinates for x = 0. X |y y=2x-8
y=2x—8becomes y=(2+-0)—-8 08| - 8=(2-0)-
The (x, y) coordinates are (0, -8). 302| » 2=(2-3)-

Step 2: Use a number for x other than 0, and find y. -
Using 3forx, y=(2+3)—-8. y=-2
The (x, y) coordinates are (3, -2).

Step 3: Plot the points on
the graph, and draw
a straight line from
(0,-8) to (3, -2).

Rectangular Coordinate System |
y-axis

A number other than

x = 3 could have been used in
Step 2 to find the second (x, y)
coordinates. For example, using
x=5,y=(2+5)—-8. Then the
(x, y) coordinates are (5, 2). -X-aXi$ ==t
A straight line could then be
drawn from (0, -8) to (5, 2).

= M ®© b~ ¢ ¢ N @

{ - +— X-aXiS

@ N g K Db MM +

-y-axis
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Finding the Slope and y-Intercept B
A of a Straight Line (continued) -

Determining the Slope and y-Intercept of y =2x - 8.

The equation y = 2x — 8 is in the slope-intercept form y = mx + b.

Directions: Answer the following.
\1) In the equation y = mx + b, the letter m is the coefficient of x. In the equation y = 2x - 8,
the coefficient of x is the number
\2) In the equation y = mx + b, the letter b locates the point where the graph crosses the
y-axis. In the equation y = 2x — 8, the number replaces the letter b in the
equation y = mx + b.
\3) The line drawn to represent the linear equation y = 2x — 8 crosses the y-axis at the point

Remember, the slope and y-intercept of a line are found using the following steps.

Step 1. Rewrite the equation so y is a member by itself on one side of the equation.

Step 2. The coefficient for x is the slope of the line.

Step 3. The constant term b must be located using the coordinates (0, b) on the y-axis. This
is the point where the line intercepts (crosses) the y-axis.

Step 4. Use a number for x other than 0 in the equation to find a second set of (x, y)
coordinates.

Step 5. Plot the points on the graph, and draw a straight line from (0, b) to the second set
of (x, y) coordinates.

Directions: Rewrite the following equations in the slope-intercept form y = mx + b.

4., 2y=4x+8 Divide each side of the equation by 2, leaving y on one side.

y= X+

5., 4y=8x+4 Divide each side of the equation by 4, leaving y on one side.
y= X+

6., 2y=x-6 Divide each side of the equation by 2, leaving y on one side.
y= X—

Directions: Find the y-intercept (the 0, b coordinate) for y = mx + b in each of the following
equations. Write as (x, y) coordinates.

y
7.) y=2x+4 8., y=2x+1 ______ 9. y=2x-3
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Pre-Algebra Answer Key
- Answer Key 5
&
Number Systems (p. 1) Associative Property for Addition (p. 7)
1.1 2.0 30 4. negative 1.8+7=15 2.13+2=15
9. negative or minus 6. positive or plus 3.10+5=15 4 9+7=16
7-4 8 +7 9.-60 515+1=16 6.10+6=16
7154+5=20 8.12+8=20
The Integer Number System (p. 3) 9.17+3=20 10.10+13=23
1. +13 2,42 3 -1 4 -4 1116 +7=23 12.17+6 =23
9. +6 6.-6 7-12 The order of the numbers may vary. Possible order
8.5 9.6, negative 10. 7, negative includes:
11. 8, positive 12. negative 13. positive 12090+1)+(8+4)=22
14. -2 15. +40 16.-800 17-6 14.(12+8) + (4 +1) =25
18. +249 19.-2,101  20. +5,732 19.(14+6) + (3+9) =32
16. (18 +7)+(10+7) =42
Number Properties (p. 4) 17 (25+5) + (16 + 4) =50
1.10, 3 2.10,25 3360, 210 18. (29 + 10) + (16 + 4) = 59
420,20  5.65,25 19. (61 +9) + (14 + 6) = 90
735+ 64 =64+35 20. (13 +7) + (6 + 11) =37
8. 111 + 742 = 742 + 111
9.37 +94 =94 + 37 Associative Property for Multiplication (p. 8)
10.2,101 + 642 =642 + 2,101 1.18-4=72 2.6-12=72
11.10+18=18+10 33:24=72 4.36-5=180
12.12+23=23 +12 9.9-20=180 6.45-4=180
724-6=144 8.12-12=144
Whole Numbers (p. 5) 9.72-2=144 10.45 -5 =225
Teacher check number line. 11.15-15=225 12.3-75=225
1. 11 2. 11 3 1 4 11 The order of the numbers may vary. Possible order
513 6.13 71 8. 11 includes:
9.14 10.14 11. sum 13.(15+3)+ (6 * 5) = 45 + 30 = 1,350
14.(5+2)+(12+8) =10 - 96 = 960
Commutative Property for Multiplication (p.6) 19.(8+3)+(5°2)=24+10=240
1.12 2.12 310 410 16.(14+8) + (5+4) = 112+ 20 = 2,240
5. 21 6. 21 720 8.20 17 (17 +2) - (8 * 5) = 34 + 40 = 1,360
9.5:4=4-5 18.(3-24)+(5+2)=72+10 =720
10.12:6=6-12 19.(25+4)+ (5+2) =100+ 10 = 1,000
11. 111 - 246 = 246 - 111 20.(3+6)+(10+11) =18+ 110 = 1,980
12.1,074 - 917 =917 - 1,074
13.47 - 86 =86 - 47 Distributive Property of Multiplication Over
14. 3,440 15. 3,440 16. 616,000 Addition (p. 9)
17616,000 18 and 19. Answers will vary. 1.30 + 6,6, 150 + 30 = 180

20. The answer to the second question is the
same as the answer to the first. The order of
the numbers multiplied does not change the
product, so by rearranging the order, you can
just write down the zeroes and continue with
the rest of the problem.
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2.40 + 2, 40, 2, 360 + 18 = 378
3.80 + 8, 80, 8, 960 + 96 = 1,056
4.30 + 5, 30, 5,210 + 35 = 245
5.70 + 8, 70, 8, 420 + 48 = 468
6.40 + 8, 40, 8, 320 + 64 = 384
7.200 + 68, 200, 68, 2,800 + 952 = 3,752
8. 100 + 60, 100, 60, 1,800 + 1,080 = 2,880
9.30+8,30,8,90+24 =114
10.70 +9, 70,9, 770 + 99 = 869
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Pre-Algebra

Properties of Subtraction and Division (p. 10)
L= 2.= %= 4 =
9§ = 6. = 7=

Properties of Zero/ldentity Elements (p. 11)

1. number 2. zero 3. one

4 A 5B 6.C 7A 3.B
9.B 10.B 11.B 12.C

Order of Operations (p. 12)

.20+ 6 =26 2.54 +24 =78
3.32+14 =46 418 +12=30
520-6=14 6.54 —24 =30
732-14=18 8.18-12=6

9.24,24 +4=28 10.2,2 + 32, 34, 28
11.24,24-4=31-4=27
12.30,30-2,28,32 13.20,20 +4, 24,20

Addition of Integers (p. 13)
1. +11 2.-8 3.-4

4 43
5 -6 6.-10 7 +8 8

. +7

Addition of Integers: Exercises (p. 14)

Rule 1: When adding two integers with the same
sign, add the numbers and place the sign of
the numbers before the answer.

Rule 2: When adding two numbers with unlike
signs, first find the difference between the two
numbers. Then place the sign of the larger
number before the answer.

1.+10 2.-7 3 +6 4 -5

5 +3 6. -261 7 +68 8. +101

9.-15 10. -65 11.-2 12. +17
13 +114 14 +95 15.-38 16.-58
17 +80 18.-123 19.-476 20. -71
21. +35 22. 4297 23.-776 24. +152
25.-103

Subtraction of Integers: Rule/Exercises (p. 16)

1.-10, -10 2.-3,-3 3-5,-5
4 +5, +5 9 +4, +4 6. +20, +20
7-1,-1

Addition and Subtraction of Integers: Exercises

(p- 17)
1. 48 2. +14 3 -11 4 -19
5-3 6. +7 7-4 8. +5
9.-76 10.-47 11. +23 12.-30
13 +3 14. -8 15 +1 16.-4
17-9 18.-324
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Answer Key

Multiplication of Integers (p. 18)

l.Rule1 2.Rule1 3% Rule?2 4. Rule 2

9.8 6. -21 7.30 8. 48

9.72 10.72 11.-40 12.36
13.88 14. -49 15.-25 16.-42
17 -144 18.36 19.-286 20. 180
Division of Integers (p. 19)

1.4 2.5 3-4 4.8

9.-6 6.-16 7-4 8.4

9.-4 10.-15 11.-5 12.9
13.4 14.4 15.7 16.6
17.7 18.-27 19.-7 20. 11

Variables (p. 20)

Answers will vary according to the number chosen
for each variable. Variables and constants are:

3m,9

4.t 17

Variables and Multiplication (p. 21)

4, a 35,9, n
12, p 6.12, 10, x
20, y 9.3, 14, t

Variables and Division/Variable Exercises

1.x,5 2.y,6
9.p, 25

1.2,3,a 2.7,
48,7, b 9.4,
76,15, x 3.5,
10.9,8, w

(p. 22)

1.7,14, b 2.4,
46,24,y 5.9,
711,88, m 8.7,
10.3 11.4
14.4 15, 21
18.8 19.9

Exponents (p. 23)
1. base, exponent
3. exponent, base
9. exponent, base
74 8.3:3=9
10.4:4-4=64

12.10-10+10=1,000

14.12-12=144
19.5-555=625

20, t 33,18, s

36, y 6.3,72, m

49, x 9.14
12.22 13.4
16.7 17 18
20. 60

2. base, exponent

4. base, exponent

6. multiplied
92.2.2=8
1.5:.5=25
13.8-8-8=512

Exponents: Maximum Power, Minimum Space

(p- 24)
1.2 2.3 3.2 4.¢ 5.9
6.7 72 8.5° 9.2 10.7°



Pre-Algebra

Exponents: Rules to Remember (p. 25)

1.7 2.1 3.10 4 4

5.0 6.° 70 8.

9.4 10. 27 1.4 12.25
13.-8 14. 16 19.343 16.-64
17 -125 18. 100 19.-1,000 20.-1,024

Adding and Subtracting Exponents (p. 26)
2,2+3=25=2+22+2:2=32
3.52*4=5%=5+5+5+5+5+5=15,625
46'*2=6°=6°6°6=2
§.21+1=022=2.2=4
6.10'*"=102=10-10 =100

5
16

17241 =79=7+7+7=343

84240 =42=4-4=16

9.50+1_51=5

“425 \

125 =422 180 =707
3

145 —popt 153 =0 =@

Multiplying Exponents (p. 27)

2.32,¢6 64 322=3=81
452°2=5'=625 5 42'2=4%=256
6.3"2=32=9 76°2=6=1

8.23°3=2°=512 9.33°2=3=729
10.22°2=26=64 1.4"2=42=16
12.102°2=10*= 10,000

Zero and Negative Integer Exponents (p. 28)

1. 1 2.52,25  3e, 2 4.1
9.7% 6. % 71 8.4

, 75 10.100 11.16 12. 1
13.64 14 1,000 15. 1 16.3
17 % 18. &% 19. ¢ 20.6
21.125  22.47 23.35 24.17
25.3 26.6 27 145 28. 33
29. % 30.-72

Scientific Notation (p. 29)
2.20 - 1,000,000 =20 -+ 10°
.48 - 1,000,000 = 48 - 10°
4.72 - 1,000,000 =72 - 10°
.97 - 1,000,000 = 97 - 10°
6.26 - 1,000 =26 - 10°
758 +1,000 =58+ 10°
8.2-1,000=2-10°
9.3-100=3-10?

10.20 - 1,000 =20 - 10°
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Answer Key

Simplifying Large Numbers With Scientific
Notation (p. 30)
1. 107, 10,000,000
2.4.8+10”=4.8 - 10,000,000
3.2.6+10"=2.6+ 10,000,000
4.10°=3.6 - 1,000
9.3.6+10*=3.6 - 10,000
6.10°=5.5-1,000
755+10*=5.5+10,000
8.5.5-10"=5.5+10,000,000
9.10° =2.78 - 1,000,000,000
10.6.09 - 10" = 6.09 + 100,000,000,000

Learning About Factoring (p.
1.1,2,4,8
3.1,2,4,8,16

1)
,3,9
3,5,15

S NT

3
.1
.1

)

(Y

rning About Prime Factors (p. 32)

,2,2,3

, 2
2 3

2,2, 2,
, 2,2, 11
2,2,2,2,2,2,2,2

) ) 3

NG =D

9

3
,2,2,2

2,2,2

5

ASIN ST G G

’2,
2

) )

Finding Prime Factors (p. 33)

7 2
3,35 4.
3,3,19 6.
8.
0
2

1.2
3.2
52
72-7

9.2-3-3-5

10.
11.2:3-3:19=342 12
Teacher check factor trees.

Finding the Greatest Common Factor (p. 35)
1. primefor12:2,2,3

prime for 18: 2, 3, 3 GCF:2+-3=6
2. prime for24:2,2,2,3

prime for 12: 2, 2, 3 GCF:2-2-:3=12
3. prime for 36: 2, 2, 3, 3

prime for 54:2,3,3,3 GCF:2-3-3=18
4. prime for 18:2, 3, 3

prime for 30: 2, 3, 5 GCF:2-3=6
9. prime for 18:2, 3, 3

prime for 27: 3, 3, 3 GCF:3-3=9
6. prime for56:2,2,2,7

prime for 16:2,2,2,2 GCF:2-2-2=8
7 prime for 93: 3, 31

prime for 69: 3, 23 GCF: 3
8. primefor72:2,2,2,3,3

prime for 216:2, 2, 2, 3, 3, 3

GCF:2+2+2+3:3=72

72
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Learning About the Least Common Multiple

(p- 36)
1. 10, 15, 20, 25, 30, 35

14,21, 28,35,42,49 LCM =35
2. 12,18, 24, 30, 36

20, 30, 40, 50, 60 LCM =30
3.20 4.42 5.90 6.75
7.180 8.42 9.136 10.132

Radicals and Roots (p. 37)
LV 2. radicand
3. square root of four 4. cube root of eight
9. fourth root of sixteen

Finding Square Roots (p. 38)
1.2 2.3 3.4 46 5.7

6.8 710 8.5 9.9 1012
1.2 126 1310 147

159 16.1/64 1781
18./25 19.4444 2016

Adding Radicals (p. 39)
.10 2.(4+3),7 3(2+4+3),9

4 (10 +8 +2)/3=20V/3

59 +5)V5=14\5 6.23\/29
7 251/31 8.(1+2),3
9.3+19+1),23 10.13\/7
Subtracting Radicals (p. 40)

1.3,5
2.(14-7V 11 =7V11
3. (32-15V7 =17V7
4 (5-2-1)V31=2V31
5 (8-10)V15=-2115
(7-11)V3=-4/3
7(26-5-23)\/8=-21/8
8.6
9.5V41
10. (10 + 8 -5)\/3=13V3
11.(27-13+2-8)\/5=85
12. (14 -18 + 2n/11 =-20/11
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Answer Key

Multiplying and Dividing Radicals (p. 41)

1. V9,3 2. V16,2 3 16,4
4 4,2 9. /49,7 6. V64,8
7 V27,3 8 36,6 9. V25,5
10. \/100,10 11.2 12.2

13 V9,3 14 /25,5 19. V32,2
16. V25,5 17 327,3 18 /4,2
19. 1/625,5 20. V4,2

Simplifying Radicals (p. 42)

Lva-3 V3 V3 V3

2\V/9-2, /2, V2, 312
3.V4-5 V4, /5 25 25
4+/9-3, V9,3, 3-V3, 3V/3
5V4-2, V4 V2 2:V2 22
6.V4-6, V4, V6 2-V6, 2V6
7V4-8, V4.8, 2-V8 2V8
8.1/25.2,1/25 - /2, 5-1/2, 52
9./16-3, V16 - /3, 4-/3, 43
10.0/9-5, V9 - /5, 3-15, 315

11.4 12.7 13.6 14.5

19.3 16.10 1712 18.8
Multiplying and Simplifying Radicals (p. 43)
1. V45 =/9 =3:1/56 =35

2.V12 =4 =2-V3 =23

3 V18 =/9 +2=3-7/2 =32
424 =\/4 +\/6=2:1/6 =26

5. V28 =4 -V7=2-V7 =27
Dividing and Simplifying Radicals (p. 43)
L V8 =Va-v2=2-v2=272
212 =4 -3 =2-V3 =23
3./32 =/4 2.8 =21/8 or

3
=

BVEE T T =2 VT =27

Finding the Value of the Unknown—I (p. 45)
2.10,10, 0, 11, x= 11, Check: 11
3.17,17,0, 11, v=11, Check: 11

4.t=8 5. w=6 6.b=17
Zn=29 8 y=13 9.x=24
10.y=24 1.z=18 12. x=49
1%n+12=26



Pre-Algebra

-t

he Value of the Unknown—II (p. 46)
0, 21, y= 21, Check: 21

0, 25 X= 25 Check: 25

=19 41t=12 S.w=14

=4 Zy=3 8. x=13

=9 10.t=-4 1l.y=18

Reviewing Simple Equations (p. 47)
1. mathematical, two 2. x+ 4,9

3. subtract
4. a. Choose any letter b. 38
c.n—38 d. 64¢

9n-6=120r12+6=n;n=18

Solving Equations With Multiplication (p. 48)

.x=22 2.14,14,x=2,2
3.8,8,x=3,3

4.5 5.3 6.8 72
8.2 9.4 10. 11 11.12
12.8 13.4 14. 14 15.10

Solving Equations With Division (p. 49-50)
4,4, y=24,24,6
2,2, x=14,14,7
5, t= 30, Check: 30, 6
8, w=32, Check: 32,4 =4
,9,p=72,Check: 72,8 =8
3, x
2

= 36, Check: 36, 12 =12

, 12, y =144, Check: 144,12 =12
c=64;Check: 64,4 =4

, ,x=64, Check: 64, 32 = 32

1.
2.
3
4.
5.
6.
7
8.
9.
0.3,3, y=21,Check:21,7=7

5
8
9
3,
1o

16
2
3

1

Ratios (p. 51)

.3t07 2.21t09 3.5t06
4 4t07 5. 8 to 11 6.2:3

7 2:10 8.15 9.12:17
]0.913 11. 12,5t012, 512
12.5, 71012, 7:12 132 10t0 5, 10:5
142 6104, 6:4 153, 9to 11, 9:11

Proportions (p. 52)
2.5:3:106;5+6as3+10
3.1:3:39:1+9as3°3
4 3:5::9:15;:3-15as5+9
5.2:3:46;2-6as3+4
6.5:7::10:14;5+14as 7+ 10
7.3:8:6:16;3+-16as8+6
8.9:1::27:3;9+3as1-27
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Answer Key

Cross Product Exercises (p. 53)

2.2:6=12, 12=8x 12 _3x  _,
3+ x=3x 3 3’7"
3 1-8=8, 8=4x, 2_4_x _
4+ x=4x 4 =4 X=?
41:9=9, 9=3x 9 _8x  _
3. x=3x 3 =3 X=3
5 5:12=60, 60=6x, 60 _ 6x __
6+ x= 6x B -6 X=10
6.1-27=27,27=0x 27 _9x 4
9. x= 9x 9 9’7~

Finding the Mean (p. 54)
Step 2. 12, 14, 14, 16, 16, 18, 20, 40, 150
Step 3.150 + 8 = 18.75
Step 4 Mean = 18.75

1.17;2.8 2.49;7 3.121;15.1
4.359;59.8 9.261;326 6.1,073;178.8

Finding the Mode (p. 55)
Step 1. 12, 14, 14, 16, 16, 16, 18, 20, 40
Step 2. Mode = 16

1.8 2.12 3.77
4. 31 9.200 6. 11

Finding the Median (p. 56)
Step 1. 20, 24, 27, 30, 35, 38, 40, 42, 45
Step 3. Median = 35

1.7 2.57 332

4 187 56 6.8.5

7 18.5
Probability (p. 57)

1.1;2 2.1:5 31,4
43,10 52,50 6.1, 100

Probability Exercises (p. 58)
1.3 2.1 3b 4c 9.b
6.a 7d 8.0 9.d

Probability Prediction (p. 59)

1.d 2. a %a 4.d
5b 6.d 7b 8.c

74
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Answer Key

Learning About the Rectangular Coordinate  Rectangular Coordinate System F

System (p. 60)

6

1. 2, x-axis, positive 2. -4, x-axis, negative 2
3. -2, y-axis, negative 4. 4, y-axis, positive
5 3
Learning About Coordinates (p. 62) o
1.-2,3 2.2, -1 3.-2,-6 45,9 ;
5.-6, 6 6.-7,2 7-7,-6 8.5,-6 o— ——r—
9.7,-3 10.2, -7 1.3,-4 12.-8, -3 1
13.-5 14.3 15.-1 16.-2 2
179 18.-6 20.5 21.-6 1 .
22.-3 23.-3 24, -9 -
Plotting the Point (p. 63) ”
E 1.-1,0;0,1 2.5,0;0,5 34,0;0,-6
D
K Linear Equations With Two Variables (p. 65)
1.9,8,3 2.6,10, 4 3.19,17,8
A 4.-20,-10,-5 5.3,4.5,6 6.1,2,8
C F 74,16, -14 8-7,-11,-15
N 9
c Plotting Points for Linear Equations (p. 66—67)
J 1.5,83 2.4,2 3.3, 1
G 5 - q -
5 N | 4.-5,-7 9.2,0 6.-1,-3
P Rectangular Coordinate System G
y-axis
The Rectangular Coordinate System and 6
Equations (p. 64) 5
Rectangular Coordinate System E ; 1
6 i 2
3 s j 3
4 . ' 5 .
. -X-axis —r — 5 4:) , —r X-axis
1 6 f
4 .
] t 0 1 a
A ;
. 4 .
2| i
] _" " -y-axis
M 82,0 9.0,-2 1. x=y+2
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11.-13.Plotted points will vary. Teacher check points
and graph.
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Finding the Slope and y-Intercept of a Straight

Line (p. 69)
1.2 2.-8 30,-8
4 y=2x+4

9.y=2x+1
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CD-404265 U.S. History: People and Events
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CD-404267 World War |
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CD-405012 The American Revolution

CD-405013 The Civil War: The War Between the
States

CD-405014 Understanding the U.S. Constitution
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CD-404133 World Geography Puzzles
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CD-404170 Exploring Africa
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CD-404174 Exploring Europe
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CD-404236 World Geography

CD-404247 Maps for U.S. History
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CD-404008 Diagraming Sentences
CD-404073 Jumpstarters for Figurative Language
CD-404081 Jumpstarters for Root Words, Prefixes,
& Suffixes
CD-404112 Using Graphic Organizers: Gr. 6-8
CD-404113 Using Graphic Organizers: Gr. 5-6
CD-404130 Jumpstarters for Analogies
CD-404131 Writing: Fundamentals for the
Middle-School Classroom
CD-404156 Grammar and Composition
CD-404148 Jumpstarters for Abbreviations
CD-404149 Jumpstarters for Synonyms and
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CD-404166-CD-404167 Nonfiction Reading
Comprehension: Grades 5-6, 7-8
CD-404177 Reading: Literature Learning Stations
CD-404178 Reading: Informational Text Learning
Stations
CD-404179 Language Learning Stations
CD-404180 Writing Learning Stations
CD-404181 Understanding Informational Text
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CD-404182 Comprehending Functional Text
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Learning Station Activities to Meet CCSS
Literacy in History and Social Studies:
Learning Station Activities to Meet CCSS
CD-404212 Using Primary Sources to Meet
Common Core State Standards
CD-404214 Project-Based Learning Tasks for
Common Core State Standards
CD-404215 Common Core: Elements of Literature
CD-404216 Common Core: Conducting Research
Projects
CD-404217 Common Core: Complex Issues in Text
CD-404218 Common Core: Types of Text
CD-404219 Common Core: Grammar Usage
CD-404223-404225 Assessment Prep for Common
Core Reading: Grade 6, 7, 8
CD-404226-404228 Common Core Language Arts
Workouts: Grade 6, 7, 8
CD-404229-404231 TestPrepforCCSS Performance
Tasks: Grade 6, 7, 8
CD-404242-CD-404244 Language Arts: Practice
and Application: Grades 5, 6, 7-8

CD-404211

CD-404245 Language Arts Warm-Ups: Expanding
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CD-404250 Poetry Comprehension

CD-404253 Language Arts Tutor: Grammar,
Capitalization, and Punctuation

CD-404254 Project-Based Activities

CD-404255—-CD-404257 Reading Comprehension
Practice, Grades 5, 6, 7-8

CD-404258 Speaking and Listening Learning
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CD-405022 Brain Aerobics

CD-405023 Cursive Writing
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Improving Study & Test-Taking Skills
Note Taking: Lessons to Improve
Research Skills & Test Scores
CD-1625-CD-1630  Preparing Students for
Standardized Testing: Grades 3-8
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MATH

CD-404041 Pre-Algebra Practice
CD-404042 Algebra Practice
CD-404043 Algebra Il Practice
CD-404044 Geometry Practice
CD-404083 Daily Skill Builders: Algebra
CD-404084 Daily Skill Builders: Division
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CD-404087 Daily Skill Builders: Word Problems
CD-404088 Exploring Fractions
CD-404089 Math Reference for Middle Grades
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CD-404144 Math Tutor: Algebra Skills
CD-404145 Math Tutor: Pre-Algebra Skills
CD-404146 Math Tutor: Fractions & Decimals
CD-404147 Math Tutor: Multiplication & Division
CD-404152 Math Games: Grades 5-6
CD-404153 Math Games: Grades 7-8
CD-404154 Basic Geometry
CD-404155 Math Projects
CD-404183 Adding and Subtracting Fractions
CD-404184 Multiplying and Dividing Fractions
CD-404213 All About Decimals: Math for CCSS
CD-404220-404222 Common CoreMathWorkouts:
Grade 6,7, 8
CD-404232-CD-404234 Assessment Prep for
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CD-404235 Common Core Math Activities
CD-404237 Geometry Basics
CD-404238-CD-404240 Math for College and Career
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CD-404252 Math Connections to the Real World
CD-405019 Pre-Algebra Quick Starts
CD-405020 Algebra Quick Starts
CD-405021 Fractions & Decimals Quick Starts
CD-405024 Algebra
CD-405025 Pre-Algebra
CD-405026 Statistics & Probability

FINE ARTS

Theater Through the Ages
CD-1596  Musical Instruments of the World
CD-1632 Everyday Art for the Classroom
CD-404135 American Popular Music
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HEALTH & WELL-BEING

CD-404079 Jumpstarters for the Human Body
CD-404090 Healthy Eating and Exercise
CD-404115 Life Skills

CD-404186 Health, Wellness, and Physical Fitness




Pre-Algebra is part of the Middle/Upper Grades Math Series, which provides
students in middle school, junior high, and high school with instruction and practice
in the fundamentals of math so they can transition to higher-order math concepts
with confidence. Clear explanations, numerous practice exercises, and frequent
reviews provide students with the tools for success in mastering pre-algebra.
Topics covered include:

V' number systems
integers
variables & exponents
roots & radicals

factoring

linear equations

« € < € «C «

rectangular coordinate systems

Correlated to current national, state, and provincial standards
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