1.1 Introduction to Integers (Page 1 of 41)

1.1 Introduction to Sets and Number Systems

Sets

A setis a collection of objects. The objeaighe set are called

elements,or members,of the set. Proper notation requires the elements
of the set be separated by commas and enclosed in a paired prgc

For convenience sets are often named an uppercase letter. For example,

A={2, 4,6, 8}isread Osﬁtcontqins the elements two, four, six
and eight.O

Natural Numbers, Whole Numbers, and Integers
Three sets of numbers commonly encounterednaneatural numbers,
whole numbers andintegers defined as:

Natural numbers N={1,2,3,4,5,6,7,8, ...}
Whole numbers W={0,1, 2,3,4,5,6,7,8,...}

Integers 1={..,4,-3,-2,-1,0,1,2,3,4,.. .}
The ellipsis (the tree dots) mean the list continues in th
. .. . Integers
same manner indefinitely. Thus, there is no largest
Whole #0s

natural number, whole number or integer, and there is
smallest integer. The natural numbers do not include Natural #©
zero. Zero is used to describe data such as thearwhb
students over 10 feet tall. Natural numbers and whole Subsets of Integers
numbers do not include negative numbers. Negative

numbers are used to describe data such as debt and temperatures below
zero.

Example 1
a. Thepositive integers are the same as what set?

b. Thenonnegative integers are the same as what set?

c. What is the difference between the set of positive
numbers and the set of nonnegative numbers?
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The Number Line

The integers can be pictured on a number line. The integers to the left of
zero on the numibdine are thenegative integers The integers to the

right of zero on the number line are thasitive integers Zero is the

only number that is neither positive nor negative.

1
T
S5 04 -3 -2 -1 0 1 2 3 4 5

Negative Integers T Positive Integers
Zero

To graph an integermeans to place a heavy dot on the number line at
thatinteger. For example, the graph2a&nd-4 are shown here:

+—r ettt
S5 4 3 2 -1 0 1 2 3 4 5
Example 2 Graph the numberd1 and 7.
-+ttt
-10 5 0 5 1C

Definition of the Inequality Relation Symbols (<, >)
1. If a andb are two numbers andlies

to the left ofb on the number line, | | a<b
thena is less thanb, written a< b or, a b bgra
equivalently,b > a.

2. If a andb are two numbers andlies
to the right ofb on the number line, | | a>b
thena is greater thanbd, writtena> b b a bzra

or, equivalently b < a.
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Example 3 Graph each pair of numbers. Then write two equivalent
inequality relations for the numbers

a. -4 and-1 R R A RS

-10 -5 0 5 10

b. 3and-10 <+

-10 -5 0 5 10

Example 4 Place the correct symbol, < or >, between the two
numbers.

a.-9 4 b. 0 -11 c. -36 -55

Less than or Equal to (<) and Greater than or Equal to (>)
There are also inequality symbols for Ois less than or equél)tatd
Ois greater than or equal @ For example,

a. 7<15 Read O7 is less than or equal to 15.0 This is true
because 7 < 15.
b. 5>5 Read O5 is greater than or equal to 5.0 This is true
because 5'5.
Example 5

a. Write theser of positive integers
less than seven.

b. Write theser of negative integers
greater than or equal 6.

c. Write theser of nonnegative
integers less than 5.
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Example 6 LetA ={-12,-9,-6,-2, 0, 3, 5, 7, 9}.

a. Which elements of set are
greate than-2?

b. Which elements of set are
less than4?

c. Which elements of set
greater than or equal to 5?

1.1.2 Opposites and Absolute Value

Opposites / Additive Inverses

Two numbers that are the same distance from zero on the number line
but areon opposite sides of zero arpposite numbers or opposites

The opposite of a number is also calledatditive inverse of that

number.

3 units 3 units
- g >
<+ i i i i i i i i : —>
5 4 3 2 -1 0 1 2 3 4 5
-3 and 3 are opposites
Example 7 _
Write the opposite of the given Number Opposite
numbers. Eb
7
P46
9
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Three Uses of the Subtraction "-" Symbol
1. Thesubtraction operation: 20D5, read Otwenty minus 50
2. Todenote a negative number 6 , read Onegative fiveO
3. The operation ofaking the opposite of a number

B2) =£2, read Othe opposite of 2 is negative 20

BEB) = 5, read Othe opposite of negative 5 is 50

Absolute Value

Theabsolute valueof a number is its distance from zero on the number
line (ignoring the sign of the number). The absolute value of a number
IS always nonnegative (i.e. positive or zeild)e symbol for absolute
value is| |.

e.g. |3|=3, read Othe absolute value of 3 is 30
-3|=3, read Othe absolute value®fs 30

Example 8 Evaluate each expression.

a. |14 b. |9
c. [0 d. |-520]
e. —|23| f. 12

g. 1132 h, H-47
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Example 10 Answer TRUE if the statement is alwaysd,

otherwise answer FALSE. If the answer is FALSE, explain why, or give
a counter example.

TRUE FALSE  The absolute value of a number is positive.

TRUE FALSE  The absolute value of a number is nmygative.

TRUE FALSE If xis an integer, the|x| <!3.

TRUE FALSE If xis an integer, thefx|>—2.

TRUE FALSE  The opposite of a number is positive.

TRUE FALSE  The opposite of a number is napgative.

TRUE FALSE  The set of positive integeis {0, 1, 2, 3,4, ... }.
TRUE FALSE If ais aninteger, then! a.

TRUE FALSE If a >b,thena=b.

TRUE FALSE  Ifa>b, then|d|> 3.

TRUE FALSE If a andb are posive anda > b, then‘a‘ > ‘b‘
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1.2 Operations (+,!,"+) with Integers

The Arrow Representation of a Number

An arrow drawn above a number line can represent any number. The
arrow representations &4 and 7 are shown be&lo The length of the
arrow is the absolute value of the number. An arrow pointing to the left
IS a negative number. An arrow pointing to the right is a positive
number.The placement of the arrow along the number line does not
matter - only the length and direction of the arrow matter.

The number 7 The number -4
represented as an represented as an
arrow is 7 units long arrow is 4 units long
and points to the right and points to the left
7 -4
<l 1 | | 1 | | | [ | | || | [ | [
~T T | T T | T | I [ | T | T~
-10 -5 0 5 10

Example 1 Draw 3 and®8 as arrows above the number line.

1.2.1 Addition

Addition is an operation of finding the total of two numbers. The
numbers being added together are cal@dendsorterms. Thesum is

the result of additionThe procedure for adding two numbers that have

the same sign (both positive or both negative) is different than the
procedure for adding two numbers that have opposite signs (one positive
and one negative). The next examflestrates the two procedures.
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Example 2  Add on the number line.
a. 4+6 b. 14+(16) c.!4+6 d. 4+(-6)

Solution

To add on the number lirstart at zero and draw an arrow above the
number line representing the first number. Beginning at the tip of the
first arrow draw a second arrow representing the second number. The
number below the tip of the second arrow is the sum of the two numbers.

a. 4+6=10 Start at End at the
4 6
> >
-10 -5 0 5 10
b. | 4+(16)=
R R A RS
-10 -5 0 5 10
-6
C. —4+6=2 -4 ﬁ
4|||||||||||||i|||||||||||\
AL L DAL LR I I
-10 -5 0 5 10
d. 4+(=6)=

GRS

-10 -5 0 5 10

e. When adding two numbers with the
same signwhat can be said about
the sign of the sum?

f. When adding two numbers with
opposite signswhat can be said
aboutthe sign of the sum?
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Addition Rules
To add numbers with the same sign: Add the absolute values of
the numbers. Then attach the common sign of the addends.

To add two numbers with different signs: Find the absolute value
of each number. Then subtract tmaller of the absolute values from
the larger. Attach the sign of the number that has the larger absolute
value.

Example 3  Add. Show your work.

a. Add 162 +(-268)

b. Add -16+(-26)

c. Add —127+39

d. Add 174+ (-97)

e. Add —4 +(-6)+8 +(-9)

f. Add 1 39+15+(! 43
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1.2.2 Subtraction

The distance between two points

The distance between two numbers on the number line is found by
finding the difference betweendlgreater number and the lesser
number. That s,

distance = greater number lesser number

For example, the distance between 9 <+« 6>
and 3 on the number line is 6 units, <«+-+H++HH+H+HH+HHHHHH+H>
given by9—-3=6. 10 -5 0O 5 10

Example 4 Find the distance

between 8 anel3. That <—H+|+H+|+H+|—H4+|—H4+|+H—>

IS, evaluate8 —(-3). -10 10
Since the distance between 8 &B8don the number line is units,
8—(=3)= . Thus,8—-(-3) =8 +3. This suggests that subtracting

negative 3 is the same as adding positive 3.

Definition of Subtraction

Subtracting a number is the same as “add

adding the opposite of the number. The | v

difference between two numbers isthe 5—(—=12)=5+(12)=17
result of subtracting the two numbers. For | A
example, in the equatia®! (! 12)=17 the the opposite”

difference is 17.

Evaluating and Expression

To evaluate an expressiomeans to complete all the indicated
operations (addition, subtraction, multiplication, division, etc) and end
up with a single number for the expression.
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Evaluate each of the following by first changach
subtraction problem to an equivalent addition problem by
Oadding the opposite.O

add

v
eg. —12-8= —12—'(2\3)= —12+(=8)=—20
?

the opposite of 8

c. Evaluate

d. Evaluate

e. Evaluate

Subtraction Equivalent Addition :
= = Difference
Problem Problem
10-25 = 10+ (-25) = —-15
10! (125) = 10+25 =
-10-25 = =
110! (125) = =
a. Evaluate 18-(-16)
b. Evaluate -8-14

171 30! (1 14)! 9! (! 23)

71 (13! 13! (18)! 20

1171 (12)]
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1.2.3 Multiplication

Multiplication is the process of evaluating repeated addition. The
expressior- 4 is three addends of four. That is,

3.4=4+4+4=12.

The result of multiplication is called thproduct. Two integers whose
product is also an integer are calfadtors. More generallyfactors are
the things that are multiplied together. For example, in the equation
3-4=12 the factors are 3 atland the product is 12.

Similarly, 3(—4) is three addends &f4, That is,
3(-4)=—4+(-4)+(-4)=-12.

This suggestsie product of a positive number and negative number is
(circle one)
(a) positive (b) negative
. . Factor
To find the product of two negative numbers, q
. . . ecreases by 1
consider the following sequence. Whied is &

each time

multiplied by a decreasing sequence of -4(2)=-8 ;
: ; Product
integers, each product increases by 4. “a(D=-4  { increases by 4

i . each time
This suggestsie product of two negative -4(©@)=0
numbers is (circle one) _a( )=

N _ _  Continue the
(a) positive (b) negative —4( )= pattern

~4( )=

Conclusion The product of two numbers with teame signis
positive, and the product of two numbers withposite
signsis negative
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Multiplication Rules
To multiply two numbers with the same sign, multiply the
absolute vales of the numbers. The product is positive.

To multiply two numbers with different signs, multiply the
absolute values of the numbers. The product is negative.

Example 6 Evaluate each of the following.

a. 17(111) b. 8(-14)
c. —42(63) d. 38(=55)
e.  —3(=5)(=7) f. 1708)(19)( 2)

Conclusions Suggested from parts eand f
If an expression involves only multiplication, then the product is

odd
negdive when the number of negative factor% IS } and the product
even

| odd
IS positive when the number of negative factor# IS 3
eveny,
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1.2.4 Division

The definition of division is

%: ¢ ifand onlyif b-c=a,

wherea is called thalividend, b is called thaivisor, andc, the result
of division, is called thguotient. Since division is defined in terms of
multiplication, each division problenu Ob =¢) has an asgiated and
equivalent multiplication problenb(c=a). For example,

30 _
5

6 because 5!6=30.

Example 7 For each division problem write the equivalent
multiplication problem. Then fill in the blanks belo

Division Problem Equivalent Multiplication
a Problem

—=C

b b-c=a
30 _
5 -
=30 _
— =
30_
15
=30 _
— -

6 because 5.6=230
—6 because
1 6 because

6 because

Concluding Facts about Quotients
a. The quotient of two numbers with the same sign is

b. The quotient of two numbers with opposite signs is
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Division Rules
To divide two numbers with the same signdivide the absolutealues
of the numbers. The quotient is positive.

To divide two numbers with different signs divide the absolute values
of the numbers. The quotient is negative.

Example 8 Evaluate each of the following.

a.  11200(! 8) b. 95—5
|
C. %{ d. 135+(-9)

-81 36
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Facts about Zero and One. Leta #0.

Fact Justification
Zero divided by any nonzero numhbsi 9:0 becausea-0=0, a'! 0
zero. a

: : a
Division by zero is not defined. 0 ? becauseO!?=a,al! 0
Any number pther than zerdlivided | 8 _ ;1 o seq11 = a,a%0
by itself is one. a
Any number divided by one is the @ _ . becausellq =a. a0
number 1

1.2.5 Application Problems

Example 9

The daily low temperatures, in degrees TErIoTHIAEAEL
Celsius, during one week were recorded as Anz.-7 4
-8°,2°,-7°,1°,6°,0°,—1°. Find the average (SBHZIPHIHEYE-L)
daily low temperature for the week. . -1
Example 10

TRUE FALSE The sum of two integers is greater than each of the
integers being ated.

TRUE FALSE To find the opposite of any number means to divide
the number by negative one.

TRUE FALSE To find the opposite of any number means to multiply
the number by negative one.

. X
TRUE FALSE If x andy are integers angd= 0, then— =0.
y
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1.3 Rational Numbers
A rational number is commonly calledraction. Formally, arational
number is the quotient of two integetsandb, whereb ! 0. That is,

% whereb # 0

The number above the fraction barjs called thenumerator and the
number below the fraction bar, is called thelenominator. Some
examples of rational numbers are

2 14_ .4 18_ 18

3

9Ty :

-5 5

All i ntegers are rational numbers; the denominatel. For example,

|
4=2 192118
1 1

Simplified form of a Negative Rational Number (Fraction)
A negative rational number has the same value if the negiginen the
numerator, denominator, or in front of the fraction. For example,

2 2 2
5 5 5

In general, ifa andb are integers andd# 0, then

a I a

4 _:4_,4
I b b
However, arational number is simplified if (1) thenumerator and
denominator have no common factors (other than 1) and (2) the negative
sign (if applicable) is in front of the fraction. For example,

12 34 3 To simplify, divide out the
— =——.  common factor of 4 and place
—16 4 A4 4 the negative sign in front
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Decimal Form of a Rational Number Rational Numbers
A rational number written in decimal forms T~
either aterminating decimal number or a - _
repeating decimal number To convert a Terminating  Repeating
fraction to a decimal number, divide the Numbers Numbers
numerator by the denominator. 3 2
=075 3708
Example 1 93 3 _
Write each as decimal numbers. Place a bar ——=-2875 | —-=-027
over the repeating part. 4 |
=4 —=0142857

3 1 7
(@ -

8

3-8
ST
427
148142814821

4
(b) —

27

Irrational Numbers

A number that is not rational (i.e. cannot be written as a ratio of two
integers) is amrational number . Irrational numbers in decimal form
are both nowrepeating and neterminating deimal numbers. For
example,

N2 =1.414213562..., /6 =2.449489..., m=3.141592654.

Most square roots are irrational numb@itse square root of a perfect
square number is a rational numbers. For example,

NAa=2, 9=3  16=4.
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Real Numbers
The rational numbers and the irrational numbers taken together form the

real numbers.

Summary of the Number Systems

As diagramed below, the set of rational numbers and the irrational
numberdorm the real numbers, the integers are a subset of the rational
numbers, and the natural numbers (same as the positive integers) and the
whole numbers are subsets of the integers.

Real
Numbers
| |
Irrational Rational
Numbers Numbers
| |
Integers
| , |
Negative Zero Positive
Integers Integers
|
Whole
Numbers

Example 1
Classify each number as a natural number, rational number, integer,

irrational number or real number.

a. —1 b. 7 c. 52634 d. 7
34
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1.3.2 Converting among percents, fractions and decimals

Percentmeans Oparts out of 10§ual parts.O For example, to visually
represent 19% take any whole object, divide it into 100 equal parts, and
then highlight 19 of the equal parts. That is,

Whole mzol%gl\gdﬁgl 19 of 100 equal
q parts is 19%
parts
> >

Percents written in numeric form are rational numbers (fractions or
decimal numbers). Thus9% means 19 out of 100 equal parts, which is

expressed as the fracti?%% and the decimal number 0.19 (read

OnineteeiundredthsO). That is,
19

19%=—=0.1€
100
Some applications of percents are:
a. A population growth of 5% nas 5 people are added to the
population for every 100 people currently in the population.

b. An 8% pay increase means that a salary will increase by $0.08 for
every $1.00 in regular earnings before the increase.
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Steps To Convert a Percent to a Fraction

1. Reyvrite any mixe_d numbers 13}%: ﬁ)% TI-84 Display
as improper fractions. 3 3 1 T+1, 30 Frac
HHEHIBBFFPacZ?Iz
2. Drop the percent symbol N
(%) and divide by 100 or 40, 40 1
: 1 ~ 3 100
multiply by —.
ply Dy 100
3. Simplify. Write improper 40 1 _40 _2
fractions as mixed numbers, 3 100 300 15
Example 2
Write each percent as a fraction in plast form.
a. 45%
b. 162%
C. 662%
3
d. 16—3%
8



1.3 Rational Numbers and Percents (Page 22 of 41)

Steps To Convert a Percent to a Decimal Number
Divide by 100% in the following two steps:

1. Drop the percent symbol (%). 32% =&O%

2. Multiply by 0.01. Visudl, this is the move decimal .
same as moving the decimal point two left 2 ~032 drop %
place values to the left and deleting the R
% symbol.

To Convert a Decimal Number to a Percent
Multiply the number by 100%. Visually, )

this is the same as moving the decimal two ™" d:f';m' Cttach 9
place values to theght and attaching the ’ =320, & ’
percent symbol.

0.32=0.32(100%)

Example 3 '
Write each percent as a decimal number apghcent Decimal
each decimal number as a percent. Number
36%
7.23%
336%
0.35%
0.8%
91
0.621
1.78

0.038
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Steps To Convert a Fraction to a Percent with the

Remainder Expressed in Decimal Form. TI-84 Display
1. Convert any mixed numbers 2& _22 e4rOFrac
to improper fractions. 9 9 Answl@m
|
2. Multiply by @%. 22 100, _ 2200,
9 1

3. Divide until the terminating
or repeating decimal number 2200 o _ 5,/ 74,
Is apparent. Place a bar over
the rgeating part.

Example 5  Write as a percertb the nearest tenth of a perdent

a > -
8 9
C 1Z d 12

7 16
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Steps To Convert a Fraction to a Percent with the
Remainder Expressed in Fractional Form

1. Convert any mixed numbers ,4_22 TI-84 Display
to improper fractions. 9 9 LIS g
ANl 4444444
2. Multiply by 100% org%. 22 100, _ 2200,
9 1 9

cdddddddd 4444444
dd4d4rFrac
4.9

3. Write improper fractions as 2200 ]

mixed numbers.

%:2443%

Example 6
Write each fraction as a percent with the agmder expressed in

fractional form.

7
a. —

c. 1

Nl w
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Add and Subtract Rational Numbers (fractions) with the
Same Denominator

To add[subtract] two rational numbers that have a common
denominator, add [subtract] the numerators and leave the common
denominator unchanged. That is¢ i, andc are real numbers and
c#0, then

a b_a+b a b_a-b

+—= and ———-=
c C C cC C C

Example 7 Evaluate each without the use of a calculator. Then
check your answers with a calculator. Express your answer in fraction
form.

S TI-84 Display

17 17 5-17+3-17+Frac
1a%17

18-25-8-25s Frac
. 2

18 8
" 25 25
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1.3.3 Add and Subtract Rational Numbers (fractions) with
Different Denominators

To add or subtract fractions with different denominators,
the fractions must first be rewritten as equivalent fractions
with a common denominator. Two fractions agglivalent
fractions if they represent the samaantity. For example,

Equivalent . 1 4 . ) ]
f?actions the figure shows- and— are equivalent fractions since
4 16
1 4

~ - they represent the same portion of the whole. The shaded
4 16 region is 1 of 4 equal large squares, or 4 of 16 equal small
squares. An equalent fraction is formed by multiplying
the numerator and denominator of any fraction by the same nonzero
number; this is the same as multiplying the fraction by one. For
example, by muItipIyinng by % =1 the equialent fractioni Is formed.

16
That is,

— Multiply by 1
T_1f4)_L4_4
4 44 4 16

Example 8 Equivalent Fractions

Write l;’ as an equivalent fraction with a denominator of 24,

4

oa| L

Solution Visualize the solution:
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Steps To Add and Subtract Rational Numbers (Fractions)

1.

2.

3.

Find the least common denominator (LCD) of the rational numbers.
The LCD is the least common multiple of the denominators. That
IS, the LCD is the smallest number that is a multiple of all
denominators.

Rewrite each fraction as an equivalent fratctiath the LCD as the
denominator.

Add and/or subtract the numerators and place the result over the
common denominator.

4. Write in simplest form.

Example 9 Evaluate each of the following. Do not express your

answers in decimal form unless given nunshar
decimal form.

1. Evaluate —§+i
6 10

2. Evaluate _§+l_(_ZJ TI-84 Display
4 12 8 ~Zod4T o1 2+TAEMFE

ac
1724
|

3. Evaluate  7.2406- 13.68- (-6.235)
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1.3.4 Multiply and Divide Rational Numbers

_a-c

Fraction Multiplication

ac
bd b-d
Fraction Division

Example 10 Evaluate each of the following. Do not express your
answers in decimal form unless given numbers in decimal form.

1. Evaluate —%(_—3J
9\ 16

2. Evaluate i(ﬁJ(—lJ
12\ 15 3

3. Evaluate %O(—EJ

22
4. Evaluate —£+ﬂ
11 9

Example 11 Evaluate each of the following. Round answers to the
nearest hundredth (two decimal places).

1. Evaluate. —2.70(-3.6) 2. Evaluate. ! 22.4 00.09
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1.4 Exponents and Order of Operations Agreement

Factors
Factors are things that are multiplied together.

e.g. The expressioni3 has three factors: 3, andy.

Exponential Expressions

Repeated multiplication of the same factor can be written as an
exponential expressin. For example, the expressiafi is four factors
of ¢, thatis,a’ =a-a-a-a. Furthermore, in the equation

a'=a-a-a-a, is called thebase,

Is called theexponent,

is theexpanded form of a*, and

Is theexponential formof a'a'a!a.

Reading Exponential Expressions ) ) )
2' =2 is read Othe first power of twoO or simply OtwoO

2°=2.2=4 s read Othe secopdwer of twoO or OtveguaredO
2°=2.2-2=8 is read Othe third power of twoO or QGwnedO
2°=2.2.2-2=16 s read Othe fourth power of twoO

2° =212121212 =32 s read Othe fifth power of twoO

Example 1 Circle True if the stateant is always true. Otherwise
circle False.

True False 2°in expanded form is two factors of four.

True False To find the opposite of any number multiply the
number by negative one.

True False !2%=4,
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Notation for a negative number raised to an exponent

Whenever a negative number is raised to an exponent, the negative
number must be inside a set of parentheses and the exponent must be on
the outside of the parentheses. For exar(p®)? is read Onegative two
squaredO and evaluates to 4. Howev2T s read Othe opposite of two
squaredO and evaluated t. That is, since taking the opposite is the

same as multiplying by negative on@’=11"2"2=1 4.

Example 2 Write each expression in words and in expanded form.
Then evaluate each expression

M ¥
16

a. (-4)® read Onegative four squaredO 4 e
(~4)> = (4)(~4)=16 > |

b. —4°  read Othe opposite of four squared®@auivalently,
Onegative one times four squaredO
| 42=1(4"4)=1(16)=!16 or

| 42=11"4"4=116

c. -3* read Othe opposite of the 4th power of threeO or, ’
equivalently, Onegative one times the 4th power of threeO

d. (-3)* read

e. (-5)° read

f. -5° read
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Example 3  Write each expression in expanded form and evaluate

a. (-2) b. (-2)

c. (=3)° d. 13
2 ¢ 278

e. (132 L3

1.4.2 Order of Operations Agreement

Motivating the need for the Order of Operations Agreement
Evaluate by adding first 2+4-5

Evaluate by multiplying first  2+4-5

Fact For mathematical consistency worldwide, it has long been
agreed upon that multiplication is evaluated before addition. In
fact, there is worldwide agreement on the order of all
mathematical operations.
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Order of Operations Agreement
First  Evaluate operations inside grouping symbols: parentheses (),
brackets [ ], braces { }, absolute value symbd|sand fration

bars.
Second Evaluate exponential expressions.
Third Evaluate multiplications and divisions from left to right.

Fourth Evaluate additions and subtractions from left to right.
Example 4 Evaluate each of the following

2241 3%)

.
s c. 21 22+500(! 10)

a. 6+ 3+(-4)° b.

d. 121 24(11! 8)+2° e. (19+3)20(4! 7)?! (1 2)*"2
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Order of Operations Agreement
First  Evaluate operations inside grouping symbols: parentheses (), briatkets

braces { }, absolute value symbdl§ and fraction bars.

Second Evaluate exponential expressions.
Third  Evaluate multiplications and divisions from left to right.
Fourth Evaluate additions and subtractions from left to right.

Example 5 Evaluate each of the following.

a. 9-4° b. 9—(—4)> c.7-(2-5)°

d. 1321 (7! 11) . 4(57+9) f. 12+3+6>
12,1 ) |

RN h. =32 —(7-15 i 1151 24)+3

g 13 6 ( ) ( )
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Order of Operations Agreement
First  Evaluate operations inside grouping symbols: parentheses (), brackets [ ],
braces { }, absolute value symbdl§ and fraction bars.

Second Evalude exponential expressions.
Third  Evaluate multiplications and divisions from left to right.
Fourth Evaluate additions and subtractions from left to right.

Example 6 Evaluate each of the following: o,-14, 10, 19)
|
aQ 15+ (! 3)

5.5 ! 3L 32
2
el
11-3

C. —6>=[10—(6-8)*]+2°

d. (-4)2-34-2(6-3)]+2
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151  Angles

Terminology of Angles

1. The units for measuring angles
aredegrees where one complete
revolution is 360

2. The symbol for an angle is.
That is,Za is read Oangle a.0O

3. A90° degree angle is called a
right angle.

4. A 187 degret&angle is called a
straight angle. <

5. An acute angleis an angle whose
measure is betweeri &nd 90. 4

6. An obtuse angles an angle whose
measure is between ®énd 180 N

7. Complementary anglesare two

_ 90 — x
angles whose sum is 90

8. Supplementary anglesare two )
angles whose sum is 180 <180 !/=
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Example 1
a. Find the complement of a 3@ngle.

b. Find the spplement of a 110angle.

c. ThemsZAOC =95 andmZBOC =62'. A B
Find mZAOB.

Parallel and Perpendicular Lines
Parallel lines never intersect.

< » L,

< > L,

Perpendicular linesintersect at right angles.

\/
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1.5.2 Perimeter Problems

Theperimeter, denoted, of a closed geometric plane figure is
the measure of the distance around the figure.

Triangles
Triangles with side lengths b, b
andc has perimeteP=a+b+c.

An isosceledriangle with two
sides of equal lengtlnhas
perimeterP =2a+b.

An equilateral triangle with all
three sides of equal lengihhas
perimeterP = 3a.

Rectangles L
A rectangle with lengtlh and
width W has perimeter
P=2L+2W.

A squarewith side lengthx has
perimeterP =4x.




Example 2
Find the perimeter of a rectangle with
a width of 6 feet and kength of 18

feet.

Example 3
Find the perimeter of a square with a

side length of 4.2 cm.

Example 4
Find the perimeter of a triangle with

sides4 ft5in,5ft3inand 6 ft 11 in.

1.5 Geometry (Page 38 of 41)
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Circle

The perimeter of a circle is called the

circumference of the circle,C. The diameter

of a circle is twice the radiug,=2r. The

radius of a circle is half the diameter 1d. C=2mr=md

Example 5

a. Find the circumference of a
circle with a radius of 7 feet.
User =3.14.

b. Find the circumference of a
circle with a diameter of 22
cm. User = 3.14 .

b. A drip irrigation system is
installed around the
perimeter of a circular
garden that is 4 feet in
diameter. If the system costs
$2.46 per foot, find the cost
of the irrigation system. Use
n=314.
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1.5.3 Area Problems

Circle A=nmr?
Rectangle A=blh
h

b

Parallelogram A=Db-h §

[/
—
. 1
Triangle A= Ebh
Example 6

a. Find the area of the rectangle
whose length is 8 in and whose
width is 6 in.

b. Find the area of a circle whose
diameter is 5 cm. Use 3.14 far.

c. Find the area of a circle whose
radius is 6 m.
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Example 7
Find the area of the parallelogram / /
7

shown.

11

Example 8

To conserve water a cityOs water
department is offering homeowners a
rebate of $1.35 per square foot of lawn
removed and replaced by drought
resistant plants. What rebatewld a
homeowner receive who replaced a
rectangular lawn area that is 15 feet by
25 feet.

Example 9

One side of a square room measures 17
feet. How many square yards of carpet
are necessary to carpet the room?

(1yd® =9 fi*)



