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Topic 1: Factors and Multiples

1.1 Prime Factorization

Because 3 is a factor of 24 and 3 - 8 = 24, 8is also a factor of 24. The pair 3,8 is called a factor pair of 24. The
prime factorization of a composite number is the number written as a product of its prime factors. You can use
factor pairs and a factor tree to help find the prime factorization of a number. The factor tree is complete when
only prime factors appear in the product.

Example 1

A classroom has 42 students. The teacher arranges the students in rows. Each row has the same
number of students. How many possible arrangements are there?

Use the factor pairs of 42 to find the number of arrangements.
42 =142 1 row of 42 or 42 rows of 1 42 =221 2 rows of 21 or 21 rows of 2
42 =3 .14 3 rows of 14 or 14 rows of 3 42 =647 6 rows of 7 or 7 rows of 6

P There are 8 possible arrangements: 1 row of 42, 42 rows of 1, 2 rows of 21, 21 rows of 2,
3 rows of 14, 14 rows of 3, 6 rows of 7, or 7 rows of 6.

Example 2 Write the prime factorization of 54.

Choose any factor pair of 54 to begin the factor tree.

Tree 1 Tree 2
54 Find a factor pair and draw “branches.” 54
/\ /\
3)+ 18 Circle the prime factors as you find them. 2)s 27
/\ /\
29 Find factors until each branch ends 39
/\ at a prime factor. 7N
®-0 ®-0

54 =3¢2e33

P The prime factorization of 54is2 e3 ¢33, 0r2 « 3.

Practice

List the factor pairs of the number.

1.16 2.30

4.100 5.135

54 =2¢3e33

3.63

6.275



Write the prime factorization of the number.

7.24 8. 66 9.50

10. 98 11. 126 12. 154

1.2 Greatest Common Factor

Factors that are shared by two or more numbers are called common factors. The greatest of the common
factors is called the greatest common factor (GCF). There are several different ways to find the GCF of two or
more numbers.

Example 1 Find the greatest common factor (GCF) of 56 and 104.
Method 1 List the factors of each number. Then circle the common factors.
Factors of 56: ,2)@) 7,8 14, 28, 56
Factors of 104: G2 @)®) 13, 26, 52, 104
The common factors are 1, 2, 4, and 8. The greatest of these common factors is 8.
P So, the GCF of 56 and 104 is 8.

Method 2 Make a factor tree for each number.

56 104
/ N\ / N\
7 .+ 8 4 . 26
/\ /N /N
2.4 2.2 2.13

/\
2.2

Write the prime factorization of each number. Then circle the common prime factors.
The GCF is the product of the common prime factors.

b,

P So,the GCFof 56 and 104is 2«2 « 2 = 8.



Practice

Find the GCF of the numbers using the "L" method or one of the methods shown on the previous page.

(1)30. 45 L-mietinod Erawple  2.12,54 3.16,96

30 uS ®§%§iﬁ,’l
LS TR
2 5

(@) Repeat v\
O\ comamon

factors Waw
(HCEF: \S been ewod

Aol W
@\J\UH’\?‘{ e

numbers on
\eEk
4.42,98 5.27, 66 6. 50, 160
7.21,70 8.76,95 9. 60, 84
60, 120,210 ERowmgle 11. 44, 64, 100 12.15,28, 70
]0) \Zo0 2190
L \Z 2\
2 b T

(LCE - 30




1.3 Least Common Multiple

Multiples that are shared by two or more numbers are called common multiples. The least of the
common multiples is called the least common multiple (LCM). There are several different ways to find
the LCM of two or more numbers.

Example 1 Find the least common multiple (LCM) of 18 and 30.
Method 1 List the multiples of each number. Then circle the common multiples.
Multiples of 18: 18, 36, 54, 72,00) 108, 126, 144, 162,180
Multiples of 30: 30, 60,90, 120, 150, 210
Some common multiples of 18 and 30 are 90 and 180. The least of these common multiples is 90.
P So, the LCM of 18 and 30 is 90.
Method 2 Make a factor tree for each number.

18 30

/ N\ 7 X
2 . 9 5 + 6
/\ /\
3.3 2.3

Write the prime factorization of each number. Circle each different factor where it appears
the greatest number of times.

18 =@BB 2 appears once in both factorizations, so circle it here.
3 appears more often here, so circle all 3s.

30=2¢3+5 5 appears once. Do not circle the 2s or 3s again.

2¢3¢3.5=90 Find the product of the circled factors.

P So, the LCM of 18 is 30 is 90.

Practice

Find the LCM of the numbers using the "L" method or one of the methods shown above.

(6. 10 L-\Method Exawpie 2.12,16

| L \O (DToke ovt comwmon
factors Wwe UV
oA wrw Lk

@) MU ety TV

' side ownd boiom
LCM 30 NUMpLVS

3.15,25 4. 20, 50
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Topic 2: Fractions, Decimals, and Percents

2.1 Equivalent Fractions and Simplifying Fractions

The number lines to the right show the graphs of two fractions, % and é 0 1 1
These fractions represent the same number. Two fractions that represent 3
the same number are called equivalent fractions. To write equivalent
fractions, you can multiply or divide the numerator and the denominator 0 5 1
by the same nonzero number. 6
Example 1 Write two fractions that are equivalent to %
Multiply the numerator and denominator by 2. Divide the number and denominator by 2.
8 _8-2 _16 8 _8+2 _4
12 122 24 12 12+2 6
. . 16 4
P Two equivalent fractions are o and 3

A fraction is in simplest form when its numerator and its denominator have no common factors besides 1.

Example 2 Write the fraction 18 simplest form.

24

Divide the numerator and denominator by 6, the greatest common factor of 18 and 24.
18_18+6_3
24 24+6 4

> ;—i in simplest form is %

Practice

Write two fractions that are equivalent to the given fraction.

1.

4 3
2 2.3
10 7
10 16
= 4.1
15 20
9 1
- b. -
30 8
9 12



Write the fraction in simplest form.

9.2 10. = 1n.: 12. £
27 18 50 80
24 33 60 110
13.5 14.@ 15.E 16.%

2.2 Mixed Numbers and Improper Fractions

A mixed number is the sum of a whole number and a fraction. An improper fraction is a fraction with a
numerator that is greater than or equal to the denominator.

The shaded part of the model below represents the mixed number 3§ond the improper fraction 1?6

Y

3or!

u|&H
U= <

Example 1 Write 4% as an improper fraction.
5 5

4§ =4+ 3 Definition of mixed number
_32_5 _8 _32
=3 + 3 1 whole g So, 4 wholes g
37
== Add.
8

> 4% written as an improper fraction is %

Example 2 Write 1—79 as a mixed number.

2
719 Divide the numerator, 19, by the denominator, 7. The quotient is 2.
14

5 The remainder is 5. Write the remainder as a fraction, Temainder

divisor

> % written as a mixed number is 2%.

Practice

Write the mixed number as an improper fraction.

4

1.12 2.31 4.10~ 422
5 6 10 13



3

5.4 6.728 7.62 8.252
7 9 3

20

Write the improper fraction as a mixed number

9 13 25 31
9.5 10.? .= 12.;

59 43 35 67
13.5 14'T 15. — 16. —

2.3 Writing Fractions, Decimails, and Percents
A percent is a part-to-whole ratfio where the whole is 100. The symbol for percent is %.

In the model, 47 of the 100 squares are shaded. You can write the shaded part of the model as a fraction, a
decimal, or a percent.

o 47
Fraction: forty-seven out of one hundred, or —

Decimal: forty-seven hundredths, or 0.47

Percent: forty-seven percent, or 47%

Example 1 Write the percent or decimal as a fraction.

-8 _43 1255 1 -2_1
a. 86% 100~ 50 b. 125% 100 4,or14 c. 0.2 0" 5

Example 2 Write the percent or fraction as a decimal.

a. 19% =19. =0.19 b. > =3+8=0.375 c. ~~=7—_-=-—7-=0.15
AU

0| W
[\
(=)
[\
(=)
.
W
3

Example 3 Write the decimal or fraction as a percent.

a. 0.34 =0.34 = 34% b. 0.915 =0.915 = 91.5% c. —=—>=—"=150%
Uy, V)



Practice

Write the percent or decimal as a fraction

1.0.7

5.25%

Write the percent or fraction as a decimal.

9.

alw

5.10%

Write the decimal or fraction as a percent

17.0.35

21. =
25

2.0.08

6.38%

5

10. -
8

6.27%

18. 0.5

2.2

20

3.1.75

7.1%

17

1. —

25

7.100%

19.1.4

23.°1
8

4.0.125

8.225%

12. —

* 200

8. 0.8%

20. 0.02



2.4 Calculating with Percents

To represent “a is p percent of w,” use the percent proportion or the percent equation.

Percent Proportion Percent Equation

% = ﬁ <—[percent) [part)—» a =f a0

(percent in fraction or decimal formj

Example 1 Answer each question.

a. What percent of 40 is 18? b. What number is 32% of 75? ¢. 125% of what number is 80?
percent 18_p a _ 32 80_12
proportion: 40 100 75 100 w100
1800 = 40p 100a = 2400 8000 = 125w
45=p a=24 64 =w
percent _ _ _ .
equation: 18 =p 40 a=032.75 80=125w
045=p a=24 64 =w
P So,45% of 40 is 18. P So,24is 32% of 75. P So, 125% of 64 is 80.
Practice

Use the percent proportion or percent equation to answer the questions below.

1. 80% of what number is 642 2. What number is 15% of 1302 3. What percent of 240 is 6¢

4. What number is 55% of 942 5. 3% of what numberis 111¢ 6. What percent of 72 is 64¢

7. What percent of 2010 is 94.52 8. What number is 5% of 6¢ 9. 20% of what numberis 172



Topic 3: Real Numbers

3.1 Adding and Subtracting Fractions

To add or subtract two fractions with like denominators,
write the sum or difference of the numerators over

Adding or Subtracting Fractions with Like Denominators

the denominator. g+é=a+b,wherec=#0 ﬂ_é=a_b,wherecq&0
C c C C Cc c
Example 1  Find % + 11—2 Example 2 Find % - %
17—2 + 11—2 = 71—+21 Add the numerators. % - % = 7;92 Subtract the numerators.
=or%  Simpliy = g Simplify.

To add or subtract two fractions with unlike denominators, first write equivalent fractions with a

common denominator. There are two methods you can use.

Adding or Subtracting Fractions with Unlike Denominators

the other fraction.

Method 1 Multiply the numerator and the denominator of each fraction by the denominator of

Method 2 Use the least common denominator (LCD). The LCD of two or more fractions is the
least common multiple (LCM) of the denominators.

Example 3 Find % + %
Rewrite using a
Method1: 1 +2=1°6,5°8 " smmon denominator
8 6 8:6 6:8 g.6-4s
6 , 40 .
=—+ — Multiply.
48 " 48 UHipY
46 3
=18 21 Simplify.
Practice
Evaluate.
1 5 2 1
5.2 +z b 3 + 2
9 3 5

. 3 7
Example 4 Find SZ 1ﬁ'
Method 2: Rewrite the difference as ? - i—g

The LCM of 4 and 10 is 20. So, the LCD is 20.

23 17 _ 235 172 Rewrite using

4 10 45 10.2 the LCD, 20.

_ 115 34 .
=50 " 20 Multiply.
_ 81 1 N
=50 or% Simplify.
9 1 11 3
3.-—— 4 ———
3 1 7 5
7 -_E 8.6_;




Evaluate.

9.224+12 10.5>+32 11.82-32% 12.42 -1
5 5 12 8 3 11

3.2 Multiplying and Dividing Fractions.

To multiply two fractions, multiply the numerators and Multiplying Fractions
multiply the denominators. 4 ¢ asc
E-2=b.d,whereb,d¢0
. 2 3 . 1 3
E le 1 — ez, E le 2 — .
xample 1 Find g xample 2 Find 52 2
2,3_2-3 Multiply the numerators. 1,3_11.3 Rewrite 5.1 as 11
5 8 5.8 Multiply the denominators. 2 4 2 4 272
1 .
_23 . _11.3 Multiply the numerators.
8. /8(4 Divide out common factors. 24 Multiply the denominators.
_3 - I TN R
=20 Simplify. g Or 48 Simplify.

Two numbers whose product is 1 are reciprocals. To write the reciprocal of a number, write the number
as a fraction. Then invert the fraction. Every number except 0 has a reciprocal.

To divide a number by a fraction, multiply the number Dividing Fractions
by the reciprocal of the fraction.

a.c_a,d_a-d
b d b ¢ bec

,where b, ¢, d # 0

Example 3 Find ; + % Example 4 Find 8 + 2%.
3 5 3 6 Multiply by the reciprocal 1 7 17
ZEE=Z e 8§+2-=8+— Rewrite 2 as —.
7 6 75 of 2, which is &. 3 3 ewnte sz 853
3.6 6 > 3 Multiply by the reciprocal
= Multiply. =8 = 7 ... 3
745 7 of 3 which is =
_ 18 N _ 83 .
=35 Simplify. 7 Multiply.
= 27—4, or 3% Simplify.
Practice
Evaluate.
3 1 3 2 3 1 6



Evaluate.

5.—+§ 6.§+— 7.18+§ 8.71:21

2 10

3.3 Operations with Rational Numbers

To add, subtract, multiply, or divide rational numbers, use the same rules for signs as you used for
integers.

Example 1 Find (a) —% % %and (b) 7.3 — (—4.8).

a. Write the fractions with the same denominator, then add.

S 2 S .4 _-5+4 -1 1
6 3 6 6 6 6 6

b. To subtract a rational number, add its opposite.

73— (—4.8)=73+48 =121 The opposite of —4.8 is 4.8.

Example 2 Find (a) 2.25 - 8, (b) —2.25 - (—8), and (c) —2.25 . 8.
a. 225.8=18 b. —2.25«(—8) =18 c. —2258=-18

: 4 3
Example 3 Find 3ty

To divide by a fraction, multiply by its reciprocal.

4 4_ _4.4_ 16
3 9.3 27

The reciprocal of% is g

Practice
Add, subtract, multiply, or divide.

1L-143 2.-Z+(-3) 3. 4. -2

NIES
[
wiN



3.4 Square Roots

The square root of a number is a number that, when multiplied by itself, equals the given number. Every
positive number has a positive and negative square root. A. perfect square is a number with infegers as

its square roofs.

Example 1 Find the two square roots of 64.

8«8 =064and —8 « (—8) = 64

} So, the square roots of 64 are 8 and —8.

The symbol V' is called a radical sign. It is used to represent a square root. The number under the

radical sign is called the radicand.

Example 2 Find the square root(s).

a. V49
P Because 72 = 49, V49 = V72 =17.
c. =V1.21

P Because 1.12 =121, #V1.21 = =V1.12 = *1.1.

Example 3 Evaluate 3V144 — 10.

3V144 — 10 = 3(12) — 10

Evaluate the square root.

=36 —10 Multiply.
=26 Subtract.
Practice
Find the square roots.
1.V4 2. /81
4.+ |= 5. |2
36 9
Evaluate the expression.
7.Y10+ 6 8.4—2\9

4
P Because (—) = l, -
4
3. £v900



3.5 Comparing and Ordering Real Numbers

There are several ways to compare real numbers. One way is to write the numbers as decimals and use a

number line.
Example 1 Complete the statement with <, >, or =.
a. -2 —6 Graph —6. Graph —2.
~t————F—F—F——+—1—1>
-8 -7 -6 -5 -4 -3 -2 -1 0 1
P —2is to the right of —6. So, —2 > —6.
V10 3
b. V10 35
Estimate V10 to the nearest tenth. Then graph the numbers on a number line.
V10 z\3;2 3‘% 3.6
< —e —o } =
V9 =3 35 Vie=4
> 3% is to the right of V10. So, V10 <3§.
Example 2 Order the values from least to greatest: /36, |—8|, V6, 6%, —|6].
—|e] =\76 V6 ~ 2.4\\9% :\f 5% ;SI =§
~—t———F+—F+——+—¢——1+—>
-8 -6 -4 -2 0 2 4 6 8 10
P> So, the order from least to greatest is —| 6], Ve, V36, 6%, and | 8.
Practice

Complete the statement with <, >, or =.

1. 2 3. 4,

—4[ ] -1 —12 [ ]1-13] V14 [ ] 3.75

Order the values from least to greatest.

5. 6.

3I_|_2|l|_2|1|0|1_1 T, 314‘, \/7, 2%,\/Z

27, 5.16, 5 ;- V25,5.25

|[—43],1-9 - 7],60,V64



Topic 4: Algebraic Expressions and Exponents
4.1 Powers and Exponents

A power is a product of repeated factors. The base is of a power is a common factor. The exponent of
a power indicates the number of times the base is used as a factor.

base ) V¥ exponent;

=
o
£ <
@ L
-~
UIIN{

is used as factor 3 times

Example 1 Write each product using exponents.

A (D NN (=9(—9
Because —9 is used as a factor 5 times, its exponent is 5.
P S0, (=9 (=9)* (=9 + (=9 * (—9) = (-9)°.

b. memeheheh

Because 7ris used as a factor 2 times, its exponent is 2. Because 4 is used as a factor 3 times,
its exponent is 3.

P So,memeheheh=1h.

Example 2 Evaluate each expression.

a. (-5)°
(—=5)" = (=5) + (=5) + (=5) « (=5) Write as repeated multiplication.
= 625 Simplify.
b. —5*
—5'=—(5+45455) Write as repeated multiplication.
= —625 Simplify.

Practice

Write the product using exponents.

1.7-7-7-7-7-7 2(_9(_9(_9 3.x-x-y-y-y-y-y 4.(-12)-(-12) v -v-v

Evaluate the expression.

5.10* 6. —152 7. (5)3 8. (_3)5



4.2 Properties of Exponents

Product of Powers Power of a Product Power of a Power
am . an - am +n (ab)m e ambm (am)n a amn
Add exponents. Find the power of each factor. Multiply exponents.

Quotient of Powers Power of a Quotient Negative Exponent Zero Exponent
a® - a\m _a" - 1 0
C=d""a%0 (Z) =S b#0 A= —a%0 =1,a#0
Subtract exponents. Find the power of the numerator

and the power of the denominator.

Example 1 Evaluate (a) 4.9° and (b) (—3) .

a. 49°=1 Definition of zero exponent b. (—3)7*= % Definition of negative exponent

(-3)

=— Evaluate power.

Example 2  Simplify each expression. Write your answer using only positive exponents.

9
a 22.2'=2"=128 b.5—6=59_6=53:125
5
12)° 6, .2 6+2
¢ = 12)% = 124 A X T _seso
5 5 3
& @r="2%=4 f. (6mn)® = 6> « m® « 0> = 216m*n®
4 6,,—2
& (2)4 = e 0 p 108710 6- 2= g 3,73 = 2
3 3 81 5x3y 5 y3
Practice
Evaluate the expression.
1. (-9)° 2. 871
3.43 _5o



Simplify the expression. Write your answer using only positive exponents.

5.2%9.27¢

7.y-y

11. (5m?nt)3

13. (8xy)?

108
1012

8. —5x7 -x~11.

2x*

10. 3x> - (—2x)*

14. (w>)3



4.3 Distributive Property

To multiply a sum or a difference by a number, multiply each number in the sum or difference by the

number outside the parentheses, then evaluate.

Distributive Property

N

With addition: 5(7 + 3) = 5(7) + 5(3)
N

With subtraction: 5(7 — 3) = 5(7) — 5(3)

a(b + ¢) = a(b) + a(c)
X

a(b — ¢) = a(b) — a(c)
N

Example 2 Simplify each expression.
a. 6(x+9)
6(x +9) = 6(x) + 6(9)
=6x+ 54

c. 168w — 3)
16(8w — 3) = 16(8w) — 16(3)
= 128w — 48

Practice
Simplify the expression.

1.4y +7) 2. -2(z+5)

5.3(x+4+9)

4.9(20 + 17m)

7.72x + 7+ 9y) 8. —4(4r —s+17)

b. 1012 +z+7)
10(12 + z + 7) = 10(12) + 10(z) + 10(7)
=120 + 10z + 70
= 10z + 190
d. 5(4m —3n—1)
5(@m — 3n — 1) = 5(4m) — 5(3n) — 5(1)
=20m — 15n—5

3.12(4a + 13)

6.6(25+ 6z + 10)

9. 1.5(6c + 10d + 3)



4.4 Evaluating Algebraic Expressions

An algebraic expression is an expression that may contain numbers, operations, and one or more
symbols. A symbol that represents one or more numbers is called a variable. To evaluate an algebraic
expression, substitute a number for each variable. Then use the order of operations to find the value of
the numerical expression.

Example 1 Evaluate each expression when x = 3.

a. 5x+7 b. 14 — x*
5x+7=5@3)+7 Substitute 3 for x. 14 —x*=14-32 Substitute 3 for x.
=15+7 Multiply. =14-9 Evaluate power.
=22 Add. =5 Subtract.
c. 2x2—8x+4

2x* —8x+4=23)>—-8Q3) +4 Substitute 3 for x.

=209 —83)+4 Evaluate power.
=18—24+4 Multiply.
=-2 Simplify.
Example 2 Evaluate each expression when x = —2 and y = 6.
a. 7x — S5y b. x* — 2xy + y?
7x — 5y = 7(—2) — 5(6) X = 2xy + y* = (—2)* — 2(—2)(6) + 6?
=—14-30 =4 —2(—2)(6) + 36
= —44 =4 —(—24) + 36
= 64
Practice
Evaluate the expression when x =2 and y = -3
1.3x+ 10 2.14 -2y 3.5—y?
4.y> +8y—4 5.-3x*—-x+7 6. 2x + 3y

7.6y — 5x 8.y—x+y? 9. x%2y% +xy



4.5 Simplifying Algebraic Expressions

Parts of an algebraic expression are called terms. Like terms are terms that have the same variables
raised to the same exponents. Constant terms are also like terms.

An algebraic expression in simplest form when it has no like ferms and no parentheses. To combine like

terms that have variables, use the Distributive Property to add or subtract the coefficients.

Example 1 Simplify 8y + 7y.
y+Ty=@8+T7)y Distributive Property
= 15y Add coefficients.

Example 2 Simplify 2(x + 5) — 3(x — 2).

2x+5) —3(x —2) =2(x) +2(5) —3(x) —3(—2) Distributive Property
=2x+10—-3x+6 Multiply.
=2x—3x+10+6 Group like terms.
=—x+ 16 Combine like terms.

Example 3 Simplify xy + 3y — 2x + 5y — 3xy.

xy+3y—2x+5y—3xy=xy —3xy +3y + 5y — 2x Group like terms.
= —2xy + 8y — 2x Combine like terms.
Practice
Simplify the expression.
1. 7x + 15x 2.8y — 14y 3.7d+9—-5d
4.3w+2(2—3w) +2 5.(x+3)+3x—7) 6. (5k + 6) + (4k — 8)

7.(-7n+6) + (5n + 15) 8. (9z+12) — (6z+ 8) 9.s(8 —2t) + 3t(4 — 2s) + 5t



4.6 Order of Operations

To evaluate numerical expressions, use a set of rules called the order of operations.

Practice

Evaluate the expression.

1.1-7+52

4.18+9% —7-(-3)

Order of Operations

1. Perform operations in Parentheses.
2. Evaluate numbers with Exponents.
3. Multiply or Divide from left to right.
4. Add or Subtract from left to right.

Example 1 Evaluate each expression.
a. 20—5+6

20-5+6=20—30
=-10

. 123 +4%2+38

12¢3+42+8=12+3+16+8
=36+16+8
=36+2
=38

c. 7(5—3)+ 6%+ (=3)

7(5 —3) + 62+ (=3) = 7(2) + 62 + (—3)
=7(2) + 36 + (=3)

=14 + 36 + (—-3)
=14+ (—12)
=2
3-(-9)
' -10+6
5.6+ (7+28)

Multiply 5 and 6.
Subtract 30 from 20.

Evaluate 42,
Multiply 12 and 3.
Divide 16 by 8.
Add 36 and 2.

Perform operation in parentheses.
Evaluate 62,

Multiply 7 and 2.

Divide 36 by —3.

Add 14 and —12.

3. (12 — 8)2+ 25

6.36(1—2-7))



Topic 5: Solving Equations and Inequalities
5.1 Solving Linear Equations

To determine whether a value is a solution of an equation, substitute the value into the equation.

Example 1 Determine whether (a) x = 1 or (b) x= —2 is a solution of 5x — 1 = 4.
a. 5Sx—1=-2x+6 b. S5x—1=-2x+6
S(M)—1 ; -2(1)+ 6 Substitute. 3(=2) —1 ; —-2(—2)+6 Substitute.
4=4 Simplify. -11#10 X Simplify.
P So,x = 1is a solution. P  So, x = —2is not a solution.
To solve a linear equation, isolate the variable.
Example 2 Solve each equation. Check your solution.
a. 4x—-3=13 b. 20-8=y+6
4 —3+3=13+3 Add 3. 2y—16=y+6 Distributive Property
4x = 16 Simplify. 2y—y—16=y—y+6 Subtract y.
% = 14—6 Divide by 4. el Simpliy.
y—16+16=6 + 16 Add 16.
x=4 Simplify. I
y=22 Simplify.
Check Check
4x -3 =13 20—8)=y+6
4(4)—3=?13 2(22—8)=?22+6
13 =13 \/ 28 = 28 \/
Practice
Solve the equation. Check your solution.
1._%15:_15 2.x+5=-11x 3.9(y—3) =45

4.6n+3=—-4n+7

5.2c+5=3(c—-8)

o
|§
vl
o
Il
(o]



5.2 Solving Linear Inequalities . . '
*Note: Flip the inequality symbol when you

To solve an inequadlity, isolate the variable. multiply or divide by a negative number.

Example 1 Solve each inequality. Graph the solution.
a. x+1> 3
-1 -1 Subtract 1 from each side.

x> 2 Simplify.

P The solution is x > 2.

4 \

| Use an open circle because x = 2 is not a solution.

\ >
T

e —2529y+2

-2 -2 Subtract 2 from each side.
—27>9y Simplify.
' 1 > % Divide each side by 9.

9 9

-3y Simplify.

P The solution is y < —3.

e N
| Use a closed circle because y = —3 is a sqution.J

\-.
)

=
v

Practice

Solve the inequality. Graph the solution.

1.x+2>7 <t+—F——F—F—F+—+—+>

t

3.5>1 <>

L 1 1 1 L
T T T T T

o

5.-2q+1>15

b. -3x< 9
“3x, 9 Divide each side by —3.
-3 -3 Reverse the inequality symbol.
x= -3 Simplify.

P The solution is x> —3.

-
| Use a closed circle because x = —3 is a solution. |
. . )

/ x=-3
~—t 3 ! i I —>
-4 -3 -2 -1 0 1
d  —J+6> 10
-6 -6 Subtract 6 from each side.
—% >4 Simplify.

Multiply each side by —2.
Reverse the inequality symbol.

Simplify.

z
~2.(-2<4:(-2
z<—8

P The solution is z < —8.

P
| Use an open circle because z = —8 is not a solution.j

/z < —8)
v \

—y 1 . . L . |
T T T T R T

-12 -1 -10 -9 -8 -7

2.y-5<8

6.32_4<_1 (| 1 1 1



Topic 6: The Coordinate Plane and Slope

6.1 Coordinate Plane

A coordinate plane is formed by the intersection of a
horizontal number line and a vertical number line.

The number lines intersect at the origin and separate
the coordinate plane into four regions called quadrants.

An ordered pair is used to locate a point in a
coordinate plane.

ordered pair: (4, —2)

x-coordinate | A4

Example 1
Describe the location of the point.

Start at the origin. Move 2 units right and 3 units down.

Then plot the point. The point is in Quadrant I'V.

Ay
4
L2

-4 -2 4 x
-2

A —_

B @ -3)
Y

Practice

y-coordinate

Plot the point A(2, —3) in a coordinate plane.

HEEERZEEEN
Quadrant Il 4 Quadrant |
" ( x-axis 72l\jy-axis
IS ﬁ—I N
-4 | -2 N2 4 | x
=2
Quadrant Il r Quadrant IV
EEEEEEEEEE

The origin is
at (0, 0).

Example 2 What ordered pair corresponds to point A?

Ay
4
_E
R N
F _D
-4 -2 2 | 4x
* -2 —e
.A. .C.
—4+————1——~1—
Y B

Point A is 4 units to the left of the origin and 2 units
down. So, the x-coordinate is —4 and the y-coordinate

is —2.

P The ordered pair (—4, —2) corresponds to point A.

Plot the ordered pair in the coordinate plane. Describe the location of the point.

1. A(L,3) 2. B(-2,2)
3.C(2-4) 4.D(1,-1)
5. E(—4,—2.5) 6. F(~3,0)
7.6(0,1) 8. H(4,2)

Use the graph in Example 2 to answer the questions.

9. What ordered pair corresponds to point C?

10. What ordered pair corresponds to point F2

A

xY




6.2 Slope of a Line

The slope of a nonvertical line is the ratio of vertical change (rise) to

horizontal change (run) between any two points on the line. If a line !

in the coordinate plane passes through points (x,, y,) and (x,, y,),

y (XZI y2)

\
/ |rise =YW

(5, v9)
then the slope m is 1)/1“ —
=X X
m=@=changeiny=y2_y1 0o g
run  changeinx X, — X \
Slopes of Lines in the Coordinate Plane
Negative slope: falls from left to right, as in line j _ n Ay
N\ e
Positive slope: rises from left to right, as in line & \
Zero slope (slope of 0): horizontal, as in line / < /\E
)
Undefined slope: vertical, as in line n < >
pe Y /"
Example 1 Find the slope of the line shown. y
4
Let (x;, ;) = (0, —2) and (x,, y,) = (1, 2).
lope = 22— 1 Write formula for ! i S
slope = %, — 7, rite formula for slope. . a R
-4 -2 2 4 x
=2-(2 Substitute. (0, —2)
1-0 "
=4 Simplify.
Practice
Find the slope of the line.
1. Ay 2. 3. A
4 \\ P R
2 // (=2, 3)\ 2 < * o=
/ \ (-1.2) 4, 2)
<& ©. 1) - < \ > ~ >
-4 -2 // 2 4 x -4 -2 ‘\ 2 4 ; -4 -2 2 4 x
2, -2 5 —
( /)/ _2 _27 (1 ’ 2) _2
// —4 —4 \ —4
| Y Y \ Y




Find the slope of the line through the given points.
4. (1,2), (4,5) 5.(0,1), (3,-3) 6.(1,2), (47)

7. (=2,5), (6,1) 8. (0,0), (3,-9) 9. (5,0), (7.8)

6.3 Transformations

Translations and Reflections
A transformation changes a figure into another figure. The new figure is called the image.

A translation is a transformation in which a figure slides but does not turn. Every point of the figure moves
the same distance and in the same direction. Translating a figure a units horizontally and b units vertically in a
coordinate plane changes the coordinates of the figure as follows.

xyY)—>@Ex+ay+b

A reflection is a transformation in which a figure is reflected in a line called the line of reflection.
A reflection creates a mirror image of the original figure. Reflecting a figure in the x-axis or the y-axis
changes the coordinates of the figure as follows.

x-axis: (x, y) = (x, —y) y-axis: (x,y) > (—x,y)

In a translation or reflection, the original figure and its image are congruent.

Example 1 Translate the red triangle 2 units left Example 2 Reflect the red triangle in the x-axis.
and 5 units up. What are the coordinates What are the coordinates of the image?
of the image? ” :

Iz Ly Plot points D’ and
y \B’ fConnect the \4 — F'1 unit Zbolve thg
— || vertices. Label N :_—la:ls, atf; ltT’)Ot P;]'nt
/ Ge as A’, B’, and 2N units above the
. ’ x-axis. Connect the
A / C . DI F[ A
< > | vertices.
- > -4 | -2 2 4 x
-4 | -2 B| 4 :
¥ P ol | e unitbeow
/ vertex 2 units | AT :
| the x-axis, and
left and 5 La il e :
=T 1CH ite El [ point E is 4 units
y |A P- below the x-axis.
P The coordinates of the image are p The coordinates of the image are

A'(-1,1), B'(0,4), and C'(2, 2). D'(=2,1),E'(—2,4),and F'(3, 1).



1. Translate the figure 2 units right and 2 units down. 2. Reflect the figure across the y-axis.

Ay rY

1
Rl ;
st 2 2
1

—4-3-2 (o]l 1 2 3 2% g2 lol T 2 8 4x
|—2 |—2
|—3 ‘—3
—4 —4

| Y ‘ Y
3. Translate the figure 2 units right and 2 units up. 4. Reflect the figure across the x-axis.

w

Ay 4Ay %
[

N W s

IS
[~

4-3-2 |o|l 1 2 3 4

w
S
=Y

=Y

|

)
\QN
|

™

B I
—4 —4
l Y | Y
5. Translate the rectangle 2 units left and 3 units up. 6. Reflect the trapezoid across the x-axis.
Ay ‘ A
Py ol B | R L
| } Q
2 ‘ // 2 \
Ay | 0B ,5( \R
€ > - >
=4 [—2 2 X -4 | -2 2 X
_2 _2
—4 — L4
\ . ‘ ¢ Y




Topic 7: Geometry

7.1 pythagorean Theorem

In a right triangle, the hypotenuse is the side opposite the right angle. The legs are
the two sides that form the right angle.

The Pythagorean Theorem states that in any right triangle, the sum of the squares
of the lengths of the legs is equal to the square of the length of the hypotenuse.

Pythagorean Theorem

‘ : hypotenuse, ¢
leg, a

leg, b
Example 1 Find the missing length of the triangle. @+ b* = c?
a* + b* = ¢? Write the Pythagorean Theorem.
17 yd az+ 152 =172 Substitute 15 for band 17 for c.
a
a* + 225 = 289 Evaluate powers.
a’ =64 Subtract 225 from each side.
15 yd
a=8 Take positive square root of each side.

P The missing length is 8 yards.

Practice

Find the length of the missing leg. Round to the nearest tenths.
1.

8 ft

4.a =15, b =20, ¢ =?

2.9m

5.a=11, b=?, c =61 6.a=? b=16, c =34

2. .
19.5in. .
6 ft| i c ’_I7.5 in.
b




7.2a Perimeter and Area of Polygons

The perimeter P of a figure is the distance around the figure.

of square units enclosed by the figure.

Perimeter and Area

Square Rectangle Triangle
B e ] (]
C a
s+ + w h
[ 1 , [] [ ] [
L b
P=4s P=20+2w P=a+b+c
A=¢ A= Lw A = 3bh

The area A of a figure is the number

Parallelogram Trapezoid
b,
v N
[
b b,

1
A = bh A =1h(b, + b))

Example 1 Find the perimeter and area of the figure. 7in.
P=20+2w A= Iw s N
5in.
=2(7) + 2(5) =17(5) o -
= 24 in. =35n,*
Practice
Find the perimeter and area of each figure.
1 2.
EljjgaEm 1]
T i 11 cm
e M [
7in 4 cm
3. 4,
d
- M WS
21 ft

—6yd—+—6yd—



Find the area of each figure.

5. 6.
6m 7 cm
10 m 12 cm
7. 9 ft 8. 15in.
/ 6“; \ 8 in.
13ft 11in.

7.2b Area and Circumference of Circles

A circle is the set of all points in a plane that are the same distance from a point Grda radius, r
called the center. The distance from the center to any point on the circle is the radius.
The distance across the circle through the center is the diameter. The diameter is twice
the radius.
circumference diameter, d

The circumference of a circle is the distance around the circle. The ratio -
diameter

is the same for every circle and is represented by the Greek letter 7, called pi. Pi is an

irrational number whose value is approximately 3.14 or :):1—2

Circumference of a Circle Area of a Circle

The circumference C of a circle is equal to 7 times | The area A of a circle is the product of 7

the diameter d or 7 times twice the radius r. and the square of the radius.
C=mdor C=2ar A= mr?
Example 1 The diameter of a circle is Example 2 The radius of a circle is 5% feet.
8.5 meters. Find the radius. Find the diameter.
r= g Radius of a circle d=2r Diameter of a circle
53 Substitute 8.5 for d. = (53) Substitute 52 for r.
2 4 4
=4.25 Divide. = ll%
P> The radius is 4.25 meters. P The diameter is 1 1% feet.

Example 3 Find (a) the circumference Cand (b) the area A of the circle.

a. C=md b. A= 7r?
= m(12) =7+ (6)°
~37.7 =367
P The circumference is about 37.7 yards. =~ 113.1

P> The area is about 113.1 square yards.



Practice
Find the area of each figure.

1. The radius of a circle is 4.6 millimeters. Find the 2. The diameter of a circle is 2 2. Find the radius.
diameter. *

Find the circumference and area of the circle with the given radius or diameter. Use 3.14 for m.

3.r = 16inches. 4. d = 10 centimeters

5.r = 7 mefters. 6. d = 2.5yards.



7.3 Surface Area

A solid is a three-dimensional figure that encloses a space. The surface area of a solid is

the sum of the areas of all of its faces. Surface area is measured in square units. You can use a
two-dimensional representation of a solid, called a net, to find the surface area of a solid. You
can also use the following formulas to find surface areas.

Rectangular Prism Cylinder Cone Sphere

=

: .| (D
L--- 18 h
' w \ 4
)

S=20w+20lh+2wh | S=2ar*+2mrh | S=mr®+ m/ S = 4mr?

Example 1 Find the surface area of the regular pyramid.

Draw a net.
6 cm

Area of Base Area of a Lateral Face
) 4ed=16 21-4-6:12

4 cm

} There are four identical lateral faces. So, the surface area

is 16 + 4(12) = 64 square centimeters.

Example 2 Find the surface area of each solid.

a.

4 cm

6 cm
4 cm u

b.
S =20w+ 26h + 2wh e S =2m? + 2arh

|
]
: 5 t =2(2)(3) + 2(2)(5) + 2(3)(5) = 2m(3)% + 27(3)(6)
' =12+20+30 O o 8
;'ﬁ 3ft = 62 ft? = 5471 =~ 170 m>
Practice

Find the surface area. Round to the nearest tenths.

1.

in.

$

2in.



10m

8m 6.9 m
9cm
T
Area of base 7 cm
is 84.3 cm?
7in.
6in.

8.cm 4cm



7.4 Volume

A volume of a solid is a measure of the amount of space that it occupies. Volume is measured in
cubic units. You can use the following formulas to find volumes.

Prism and Cylinder Cone and Pyramid Sphere
height, h
area of base, B area of base, B height, h radius, r
| @
: :
_+_ |height, h height, h v
- S area of base, B area of base, B
V = Bh V= 3Bh V=23

Example 1 Find the volume of each solid.
a. 3m_..4m V = Bh b 3yd = Bh

| OO = = m3P 5

I

| g8m =6+8 5yd = 457 ~ 141 yd°

|

9 =48m’

5m

& V=1Bh d. V=tmr
12 ft
12.cm s = im®?e12 = 3m(12)°
1 = 2567 ~ 804 cm® v = 23047 ~ 7238 f°
Practice

Find the volume of each figure.

©
3
3




20 ft \

17 ft 15 #t

6 cm

3cm



Topic 8: Statistical Measures

8.1 Measures of Center

A measure of center is a measure that represents the center, or typical value, of a data set. The mean, median,

and mode are measures of center.

Mean Median Mode
The mean of a numerical The median of a numerical The mode of a data set is the value
data set is the sum of the data | data set is the middle number or values that occur most often.
divided by the number of when the values are written There may be one mode, no mode,
data values. in numerical order. When a or more than one mode.
The symbol X represents the data set has an St number of | Mode is the only measure of center
mean. It is read as “x-bar.” values, the median is the mean | that can represent a nonnumerical

of the two middle values. data set.

Example 1 The table shows the sizes (in kilobytes) of emails in your inbox.

Email Sizes (kilobytes)

a. Find the mean, median, and model of the email sizes.

1.5 13 |18 (19|91
b. Which measure of center best represent the data? Explain.

24 128 (92| 2 | 11
a: M J‘c=1'5+13+1'81;'“+5’5+11=5.78 561 5 14955 11

Median 1.5,1.8,1.9,2,2.4,2.8,49,5,5.5,5.6,9.1,9.2, 11, 11, 13 Order the data.

middle value

Mode 1.5,1.8,19,2,24,28,49,5,5.5,5.6,9.1,9.2, 11,11, 13 11 occurs most often.
P> The mean is 5.78 kilobytes, the median is 5 kilobytes, and the mode is 11 kilobytes.

b. The median best represents the data. The mean and mode are both greater than most of the data.

Practice

Find the mean, median, and mode for each data set.
1. {35, 44, 40, 35,54, 50}




2.{14,8,10,12,13,18,6,11,16}

3. {834,654,711,590,578,861,525}

4.{4,8,5,6,4,5,4,2,6,5,4,3,5,4,6,5}

5.{0.6,1.4,0.7,2,1.5,1.2,1.4,0.9,0.7,1.8}



