1.1 Introduction to Integers (Page 6 of 41)


1.1
Introduction to Sets and Number Systems

Sets
A set is a collection of objects.  The objects in the 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 pair of braces {   }. For convenience sets are often named an uppercase letter. For example,

A = {2, 4, 6, 8} is read “set A contains the elements two, four, six and eight.”
Natural Numbers, Whole Numbers, and Integers
Three sets of numbers commonly encountered are the natural numbers, whole numbers, and integers, 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

  I = {. . . , -4, -3, -2, -1, 0, 1, 2, 3, 4, . . .}

[image: image1.wmf]The ellipsis (the three dots) mean the list continues in the same manner indefinitely. Thus, there is no largest natural number, whole number or integer, and there is no smallest integer.  The natural numbers do not include zero.  Zero is used to describe data such as the number of students over 10 feet tall.  Natural numbers and whole numbers do not include negative numbers.  Negative numbers are used to describe data such as debt and temperatures below zero.
Example 1
a.
The positive integers are the same as what set?

b.
The nonnegative integers are the same as what set?

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

The Number Line
The integers can be pictured on a number line.  The integers to the left of zero on the number line are the negative integers.  The integers to the right of zero on the number line are the positive integers.  Zero is the only number that is neither positive nor negative.

[image: image288..pict]
To graph an integer means to place a heavy dot on the number line at that integer.  For example, the graphs of 2 and -4 are shown here:

[image: image2.wmf]
Example 2
Graph the numbers -11 and 7.

[image: image3.wmf]
Definition of the Inequality Relation Symbols (<, >)
[image: image250.wmf]1.
If a and b are two numbers and a lies to the left of b on the number line, then a is less than b, written 
[image: image4.wmf] or, equivalently, 
[image: image5.wmf].

[image: image251.wmf]2.
If a and b are two numbers and a lies to the right of b on the number line, then a is greater than b, written 
[image: image6.wmf] or, equivalently, 
[image: image7.wmf].

Example 3
Graph each pair of numbers. Then write two equivalent inequality relations for the numbers.

[image: image252.wmf]a.
-4 and -1

[image: image253.wmf]b.
3 and -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 (
[image: image8.wmf]) and Greater than or Equal to (
[image: image9.wmf])
There are also inequality symbols for “is less than or equal to” 
[image: image10.wmf] and “is greater than or equal to” 
[image: image11.wmf].  For example,

a.   
[image: image12.wmf]
Read “7 is less than or equal to 15.”  This is true because 7 < 15.

b.   
[image: image13.wmf]
Read “5 is greater than or equal to 5.”  This is true because 5 =
 5.

Example 5

a.
Write the set of positive integers less than seven.

b.
Write the set of negative integers greater than or equal to -6.

c.
Write the set of nonnegative integers less than 5.

Example 6
Let A = {-12, -9, -6, -2, 0, 3, 5, 7, 9}.

a.
Which elements of set A are greater than -2?

b.
Which elements of set A are less than -4?

c.
Which elements of set A 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 are on opposite sides of zero are opposite numbers, or opposites.  The opposite of a number is also called the additive inverse of that number.

[image: image14.wmf]
	Number
	Opposite

	–5
	

	7
	

	– 46
	

	9
	

	0
	


Example 7


Write the opposite of the given numbers.

Three Uses of the Subtraction "–" Symbol
1.
The subtraction operation:

20 – 5, read “twenty minus 5”

2.
To denote a negative number:
 –5
 , read “negative five”

3.
The operation of taking the opposite of a number:




–(2) = –2, read “the opposite of 2 is negative 2”



–(–5) = 5, read “the opposite of negative 5 is 5”

Absolute Value
 

The absolute value of 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 zero). The symbol for absolute value is 
[image: image15.wmf].


e.g.

[image: image16.wmf], read “the absolute value of 3 is 3”




[image: image17.wmf], read “the absolute value of -3 is 3”

Example 8
Evaluate each expression.

a.

[image: image18.wmf]
b.  

[image: image19.wmf]


c.  

[image: image20.wmf]
d.  

[image: image21.wmf]
e.

[image: image22.wmf]
f.

[image: image23.wmf]
g.

[image: image24.wmf]
h.

[image: image25.wmf]
Example 10
Answer TRUE if the statement is always true, 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 non-negative.

TRUE     FALSE
If x is an integer, then 
[image: image26.wmf].

TRUE     FALSE
If x is an integer, then 
[image: image27.wmf].

TRUE     FALSE
The opposite of a number is positive.

TRUE     FALSE
The opposite of a number is non-negative.

TRUE     FALSE
The set of positive integers is {0, 1, 2, 3, 4, . . . }.

TRUE     FALSE
If a is an integer, then 
[image: image28.wmf].

TRUE     FALSE
If a > b, then 
[image: image29.wmf].

TRUE     FALSE
If a > b, then 
[image: image30.wmf].

TRUE     FALSE
If a and b are positive and a > b, then 
[image: image31.wmf].

1.2   Operations 
[image: image32.wmf] with Integers

The Arrow Representation of a Number
An arrow drawn above a number line can represent any number. The arrow representations of – 4 and 7 are shown below. 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.

[image: image254.wmf]
Example 1
Draw 3 and – 8 as arrows above the number line.

[image: image255.wmf]
1.2.1   Addition

Addition is an operation of finding the total of two numbers.  The numbers being added together are called addends or terms.  The sum is the result of addition. The 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 example illustrates the two procedures.

Example 2
Add on the number line.
a.  
[image: image33.wmf]

b.  
[image: image34.wmf]

c. 
[image: image35.wmf]

d. 
[image: image36.wmf]
Solution

To add on the number line start 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.

[image: image37.wmf]
[image: image256.wmf][image: image257.wmf][image: image258.wmf][image: image259.wmf][image: image260.wmf][image: image261.wmf][image: image262.wmf][image: image263.wmf][image: image264.wmf]
b.

[image: image38.wmf] 

[image: image265.wmf]
[image: image266.wmf]
[image: image267.wmf]
c.

[image: image39.wmf]
[image: image268..pict]d.

[image: image40.wmf]
e.
When adding two numbers with the same sign, what can be said about the sign of the sum?

f.
When adding two numbers with opposite signs, what can be said about the sign of the sum?

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 the smaller 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


[image: image41.wmf]
b.
Add


[image: image42.wmf]
c.
Add


[image: image43.wmf]
d.
Add


[image: image44.wmf]
e.
Add


[image: image45.wmf]
f.
Add


[image: image46.wmf]
1.2.2
   Subtraction

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

distance = greater number - lesser number

[image: image269..pict]
For example, the distance between 9 and 3 on the number line is 6 units, given by 
[image: image47.wmf].

[image: image270..pict]Example 4
Find the distance between 8 and -3. That is, evaluate 
[image: image48.wmf].

Since the distance between 8 and –3 on the number line is _____ units, 
[image: image49.wmf]. Thus, 
[image: image50.wmf]. This suggests that subtracting negative 3 is the same as adding positive 3.

[image: image271..pict]Definition of Subtraction

Subtracting a number is the same as adding the opposite of the number.  The difference between two numbers is the result of subtracting the two numbers.  For example, in the equation 
[image: image51.wmf] the difference is 17.

Evaluating and Expression

To evaluate an expression means to complete all the indicated 

operations (addition, subtraction, multiplication, division, etc) and end up with a single number for the expression.

Example 5
Evaluate each of the following by first changing each subtraction problem to an equivalent addition problem by “adding the opposite.”

[image: image272..pict]

e.g.

[image: image52.wmf]
	Subtraction Problem
	=
	Equivalent Addition Problem
	=
	Difference

	
[image: image53.wmf]
	=
	
[image: image54.wmf]
	=
	
[image: image55.wmf]

	
[image: image56.wmf]
	=
	
[image: image57.wmf]
	=
	

	
[image: image58.wmf]
	=
	
	=
	

	
[image: image59.wmf]
	=
	
	=
	


a.
Evaluate

[image: image60.wmf]
b.
Evaluate

[image: image61.wmf]
c.
Evaluate

[image: image62.wmf]
d.
Evaluate

[image: image63.wmf]
e.
Evaluate

[image: image64.wmf]
1.2.3
   Multiplication

Multiplication is the process of evaluating repeated addition. The expression 
[image: image65.wmf] is three addends of four. That is, 

[image: image66.wmf].
The result of multiplication is called the product. Two integers whose product is also an integer are called factors. More generally, factors are the things that are multiplied together. For example, in the equation 
[image: image67.wmf] the factors are 3 and 4 and the product is 12.  

Similarly, 
[image: image68.wmf] is three addends of 
[image: image69.wmf], That is,


[image: image70.wmf].

This suggests the product of a positive number and negative number is (circle one)

(a) positive
 (b)  negative

[image: image273..pict]
To find the product of two negative numbers, consider the following sequence. When 
[image: image71.wmf] is multiplied by a decreasing sequence of integers, each product increases by 4.

This suggests the product of two negative numbers is (circle one)

(a) positive
 (b)  negative

Conclusion
The product of two numbers with the same sign is positive, and the product of two numbers with opposite signs is negative.
Multiplication Rules

To multiply two numbers with the same sign, multiply the absolute values 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.

[image: image72.wmf]





b.

[image: image73.wmf]
c.

[image: image74.wmf]





d.

[image: image75.wmf]
e.

[image: image76.wmf]




f.

[image: image77.wmf]
Conclusions Suggested from parts e and f
If an expression involves only multiplication, then the product is negative when the number of negative factors is 
[image: image78.wmf], and the product is positive when the number of negative factors is 
[image: image79.wmf].

1.2.4
   Division

The definition of division is


[image: image80.wmf]   if and only if   
[image: image81.wmf],

where a is called the dividend, b is called the divisor, and c, the result of division, is called the quotient. Since division is defined in terms of multiplication, each division problem (
[image: image82.wmf]) has an associated and equivalent multiplication problem (
[image: image83.wmf]).  For example,


[image: image84.wmf]
because

[image: image85.wmf].

Example 7
For each division problem write the equivalent multiplication problem.  Then fill in the blanks below.
	Division Problem


[image: image86.wmf]
	
	Equivalent Multiplication Problem


[image: image87.wmf]

	
[image: image88.wmf]
	because
	
[image: image89.wmf]

	
[image: image90.wmf]
	because
	

	
[image: image91.wmf]
	because
	

	
[image: image92.wmf]
	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 ____________.

Division Rules

To divide two numbers with the same sign, divide the absolute values 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.

[image: image93.wmf]



b.

[image: image94.wmf]
c.

[image: image95.wmf]





d.

[image: image96.wmf]
e.

[image: image97.wmf]




f.

[image: image98.wmf]
Facts about Zero and One.  Let 
[image: image99.wmf].

	Fact
	Justification

	Zero divided by any nonzero number is zero.
	
[image: image100.wmf]  because  
[image: image101.wmf], 
[image: image102.wmf]

	Division by zero is not defined.
	
[image: image103.wmf]  because  
[image: image104.wmf], 
[image: image105.wmf]

	Any number (
other than zero)
 divided by itself is one.
	
[image: image106.wmf]
  because  
[image: image107.wmf], 
[image: image108.wmf]

	Any number divided by one is the number
	
[image: image109.wmf]  because  
[image: image110.wmf], 
[image: image111.wmf]


1.2.5 Application Problems

[image: image274..pict]Example 9


The daily low temperatures, in degrees Celsius, during one week were recorded as 
[image: image112.wmf].  Find the average daily low temperature for the week.

Example 10
TRUE   FALSE

The sum of two integers is greater than each of the integers being added.

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.

TRUE   FALSE

If x and y are integers and y = 0, then 
[image: image113.wmf].

1.3
Rational Numbers
A rational number is commonly called a fraction. Formally, a rational number is the quotient of two integers a and b, where 
[image: image114.wmf].  That is,


[image: image115.wmf] where 
[image: image116.wmf]
The number above the fraction bar, a, is called the numerator and the number below the fraction bar, b, is called the denominator. Some examples of rational numbers are

[image: image117.wmf],

[image: image118.wmf],
  
[image: image119.wmf].

All integers are rational numbers; the denominator 
[image: image120.wmf].  For example,

[image: image121.wmf], 

[image: image122.wmf]
Simplified form of a Negative Rational Number (Fraction)

A negative rational number has the same value if the negative sign in the numerator, denominator, or in front of the fraction. For example,

[image: image123.wmf].
In general, if a and b are integers and 
[image: image124.wmf], then  

[image: image125.wmf].

However, a rational number is simplified if (1) the numerator and denominator have no common factors (other than 1) and (2) the negative sign (if applicable) is in front of the fraction.  For example, 

[image: image275..pict]
[image: image276..pict][image: image277..pict][image: image278..pict] EMBED Equation.3  
[image: image126.wmf]
.
Decimal Form of a Rational Number

[image: image279..pict]A rational number written in decimal form is either a terminating decimal number or a repeating decimal number.  To convert a fraction to a decimal number, divide the numerator by the denominator. 
Example 1


Write each as decimal numbers. Place a bar over the repeating part.
[image: image280..pict](a)

[image: image127.wmf]





(b) 

[image: image128.wmf]
Irrational Numbers

A number that is not rational (i.e. cannot be written as a ratio of two integers) is an irrational number.  Irrational numbers in decimal form are both non-repeating and non-terminating decimal numbers. For example,


[image: image129.wmf],  
[image: image130.wmf],  
[image: image131.wmf]
Most square roots are irrational numbers. The square root of a perfect square number is a rational numbers.  For example,


[image: image132.wmf],

[image: image133.wmf],
  
[image: image134.wmf].

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 numbers form 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.
[image: image281..pict]
Example 1

Classify each number as a natural number, rational number, integer, irrational number or real number.

a.  –1


b.  
[image: image135.wmf]

c.  
[image: image136.wmf]

d. 
[image: image137.wmf]

1.3.2
   Converting among percents, fractions and decimals
Percent means “parts out of 100 equal parts.”  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,

[image: image138.wmf]
Percents written in numeric form are rational numbers (fractions or decimal numbers). Thus, 19% means 19 out of 100 equal parts, which is expressed as the fraction 
[image: image139.wmf] and the decimal number 0.19 (read “nineteen-hundredths”).  That is,


[image: image140.wmf]
Some applications of percents are:

a.
A population growth of 5% means 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.
Steps To Convert a Percent to a Fraction 

[image: image282..pict][image: image283..pict][image: image284..pict][image: image285..pict]1.
Rewrite any mixed numbers as improper fractions. 

2.
Drop the percent symbol (%) and divide by 100 or multiply by 
[image: image141.wmf].

3.
Simplify.  Write improper fractions as mixed numbers.

Example 2

Write each percent as a fraction in simplest form.

a.  45%





b. 162%

c. 
[image: image142.wmf]





d.   
[image: image143.wmf]
Steps To Convert a Percent to a Decimal Number

[image: image286..pict]Divide by 100% in the following two steps:

1.
Drop the percent symbol (%).

2.
Multiply by 0.01.  Visually, this is the same as moving the decimal point two place values to the left and deleting the % symbol.

[image: image287..pict]To Convert a Decimal Number to a Percent

Multiply the number by 100%.  Visually, this is the same as moving the decimal two place values to the right and attaching the percent symbol.

	Percent
	Decimal 

Number

	36%
	

	7.23%
	

	336%
	

	0.35%
	

	0.8%
	

	
	91

	
	0.621

	
	1.78

	
	0.038


Example 3

Write each percent as a decimal number and each decimal number as a percent.

Steps To Convert a Fraction to a Percent with the 

Remainder Expressed in Decimal Form.
1.
Convert any mixed numbers to improper fractions.

2.
Multiply by 
[image: image144.wmf].

3.
Divide until the terminating or repeating decimal number is apparent. Place a bar over the repeating part.

Example 5
Write as a percent 
to the nearest tenth of a percent
.
a.

[image: image145.wmf]





b.

[image: image146.wmf]
c.

[image: image147.wmf] 





d.

[image: image148.wmf] 

Steps To Convert a Fraction to a Percent with the 

Remainder Expressed in Fractional Form
1.
Convert any mixed numbers to improper fractions.

2.
Multiply by 100% or 
[image: image149.wmf].


3.
Write improper fractions as mixed numbers.

Example 6

Write each fraction as a percent with the remainder expressed in fractional form.

a.  
[image: image150.wmf]








b.  
[image: image151.wmf]
c.  
[image: image152.wmf] 







d.  
[image: image153.wmf] 

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, if a, b, and c are real numbers and 
[image: image154.wmf], then

[image: image155.wmf]
and
  
[image: image156.wmf].

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

a.  
[image: image157.wmf]



b.  
[image: image158.wmf]
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 are equivalent fractions if they represent the same quantity. For example, the figure shows 
[image: image159.wmf] and 
[image: image160.wmf] are equivalent fractions since they represent the same portion of the whole. The shaded region is 1 of 4 equal large squares, or 4 of 16 equal small squares. An equivalent 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 multiplying 
[image: image161.wmf] by 
[image: image162.wmf] the equivalent fraction 
[image: image163.wmf] is formed. That is, 



Example 8
Equivalent Fractions
Write 
[image: image164.wmf] as an equivalent fraction with a denominator of 24.


Solution

Steps To Add and Subtract Rational Numbers (Fractions)
1.
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.

2.
Rewrite each fraction as an equivalent fraction with the LCD as the denominator.

3.
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 numbers in decimal form.
1.  Evaluate

[image: image165.wmf]




2.  Evaluate

[image: image166.wmf]
3.  Evaluate
7.2406 - 13.68 - (-6.235)

1.3.4
   Multiply and Divide Rational Numbers

Fraction Multiplication


[image: image167.wmf]
Fraction Division



[image: image168.wmf]
Example 10
Evaluate each of the following. Do not express your answers in decimal form unless given numbers in decimal form.

1.
Evaluate

[image: image169.wmf]
2.
Evaluate

[image: image170.wmf]
3.
Evaluate

[image: image171.wmf]
4.
Evaluate

[image: image172.wmf]
Example 11
Evaluate each of the following. Round answers to the nearest hundredth (two decimal places).
1.
Evaluate.

[image: image173.wmf]

2.
Evaluate.

[image: image174.wmf]
1.4
Exponents and Order of Operations Agreement

Factors

Factors are things that are multiplied together.


e.g.
The expression 3xy has three factors:  3, x, and y.
Exponential Expressions
Repeated multiplication of the same factor can be written as an exponential expression.  For example, the expression 
[image: image175.wmf] is four factors of a, that is, 
[image: image176.wmf].  Furthermore, in the equation


[image: image177.wmf],  
______  
is called the base,




______   
is called the exponent,
______   
is the expanded form of 
[image: image178.wmf], and

______   
is the exponential form of 
[image: image179.wmf].

Reading Exponential Expressions


[image: image180.wmf]

is read “the first power of two” or simply “two”


[image: image181.wmf]
is read “the second power of two” or “two squared”


[image: image182.wmf]
is read “the third power of two” or “two cubed”


[image: image183.wmf]
is read “the fourth power of two”


[image: image184.wmf]
is read “the fifth power of two”

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

[image: image185.wmf] 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

[image: image186.wmf].

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 example, 
[image: image187.wmf] is read “negative two squared” and evaluates to 4. However, 
[image: image188.wmf] is read “the opposite of two-squared” and evaluates to 
[image: image189.wmf]. That is, since taking the opposite is the same as multiplying by negative one, 
[image: image190.wmf].

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

a.

[image: image191.wmf]
read “negative four squared”




[image: image192.wmf]

b.

[image: image193.wmf]
read “the opposite of four squared” or, equivalently, “negative one times four squared”




[image: image194.wmf]
c.

[image: image195.wmf]
read “the opposite of the 4th power of three” or, equivalently, “negative one times the 4th power of three”

d.

[image: image196.wmf]
read __________________________________________

e.

[image: image197.wmf]
read __________________________________________

f.

[image: image198.wmf]
read __________________________________________

Example 3
Write each expression in expanded form and evaluate.

a.

[image: image199.wmf]
b.

[image: image200.wmf]
c.

[image: image201.wmf]
d.

[image: image202.wmf]
e.

[image: image203.wmf]
f.

[image: image204.wmf]
1.4.2
   Order of Operations Agreement

Motivating the need for the Order of Operations Agreement
Evaluate by adding first


[image: image205.wmf]

Evaluate by multiplying first

[image: image206.wmf]

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.

Order of Operations Agreement

First
Evaluate operations inside grouping symbols: parentheses ( ), brackets [ ], braces { }, absolute value symbols 
[image: image207.wmf], 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 4
Evaluate each of the following.
a.  
[image: image208.wmf]


b.  
[image: image209.wmf]

 c.  
[image: image210.wmf]
d. 
[image: image211.wmf]



e.  
[image: image212.wmf]
Order of Operations Agreement

First
Evaluate operations inside grouping symbols: parentheses ( ), brackets 
[image: image213.wmf], braces { }, absolute value symbols 
[image: image214.wmf], 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.  
[image: image215.wmf]
b.  
[image: image216.wmf]
c. 
[image: image217.wmf]
d.  
[image: image218.wmf]
e. 
[image: image219.wmf]
f.  
[image: image220.wmf]
g. 
[image: image221.wmf]
h.  
[image: image222.wmf]
i.  
[image: image223.wmf]
Order of Operations Agreement

First
Evaluate operations inside grouping symbols: parentheses ( ), brackets [ ], braces { }, absolute value symbols 
[image: image224.wmf], 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 6
Evaluate each of the following. (( 0, -14, 10, 19)
a.  
[image: image225.wmf]




b. 
[image: image226.wmf]
c.  
[image: image227.wmf]




d.  
[image: image228.wmf]
1.5.1
Angles

Terminology of Angles

1.
The units for measuring angles are degrees, where one complete revolution is 360o
.

2.
The symbol for an angle is 
[image: image229.wmf].  That is, 
[image: image230.wmf] is read “angle a.”


3.
A 90o degree angle is called a right angle.

4.
A 180o degree
 angle is called a straight angle.

5.
An acute angle is an angle whose measure is between 0o and 90o.

6.
An obtuse angle is an angle whose measure is between 90o
 and 180o
.


7.
Complementary angles are two angles whose sum is 900.

8.
Supplementary angles are two angles whose sum is 1800.

Example 1

a.
Find the complement of a 30o angle.

b.
Find the supplement of a 110o angle.


c.
The 
[image: image231.wmf] and 
[image: image232.wmf]. Find 
[image: image233.wmf].

Parallel and Perpendicular Lines
Parallel lines never intersect.
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L2
Perpendicular lines intersect at right angles.
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1.5.2
Perimeter Problems

The perimeter, denoted P, of a closed geometric plane figure is the measure of the distance around the figure.

Triangles

Triangles with side lengths a, b, and c has perimeter 
[image: image234.wmf].

An isosceles triangle with two sides of equal length a has perimeter 
[image: image235.wmf].


An equilateral triangle with all three sides of equal length a has perimeter 
[image: image236.wmf].


Rectangles

A rectangle with length L and width W has perimeter 
[image: image237.wmf].

A square with side length x has perimeter 
[image: image238.wmf].

Example 2

Find the perimeter of a rectangle with a width of 6 feet and a length 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 sides 4 ft 5 in, 5 ft 3 in and 6 ft 11 in.

Circle

The perimeter of a circle is called the circumference of the circle, C. The diameter of a circle is twice the radius, 
[image: image239.wmf]. The radius of a circle is half the diameter, 
[image: image240.wmf].

Example 5

a.
Find the circumference of a circle with a radius of 7 feet. Use 
[image: image241.wmf].

b.
Find the circumference of a circle with a diameter of 22 cm. Use 
[image: image242.wmf] .

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 
[image: image243.wmf] .

1.5.3
Area Problems

Circle 



[image: image244.wmf]

Rectangle



[image: image245.wmf]
Parallelogram


[image: image246.wmf]
Triangle



[image: image247.wmf]
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 for 
[image: image248.wmf].

c.
Find the area of a circle whose radius is 6 m.

Example 7

Find the area of the parallelogram shown.


Example 8

To conserve water a city’s water department is offering homeowners a rebate of $1.35 per square foot of lawn removed and replaced by drought resistant plants.  What rebate would 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? (
[image: image249.wmf])
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To simplify, divide out the common factor of 4 and place the negative sign in front





Negative


Integers





Irrational Numbers





Rational Numbers





Real Numbers





Integers





Whole Numbers





a





b





c





a





a





b





a





a





a





L








W





 x





x





� EMBED Equation.DSMT4  ���





x





� EMBED Equation.DSMT4  ���











TI-84 Display





� EMBED Equation.DSMT4  ���








r








11








7





b








h





h





b








r








h





b








TI-84 Display





TI-84 Display





TI-84 Display





TI-84 Display








Natural #’s





Whole #’s





Integers





Subsets of Integers





O








C








A








B











_1073466743.unknown

_1073718516.unknown

_1073726030.unknown

_1080534671.unknown

_1137137731.unknown

_1150611276.unknown

_1158157313.unknown

_1158157623.unknown

_1178339221.unknown

_1178339612.unknown

_1158157388.unknown

_1150692403.unknown

_1150692421.unknown

_1150692113.unknown

_1137144730.unknown

_1150600723.unknown

_1150600776.unknown

_1150600252.unknown

_1150600650.unknown

_1137145300.unknown

_1137143857.unknown

_1137143877.unknown

_1137143811.unknown

_1080540135.unknown

_1136532874.unknown

_1136532886.unknown

_1082967076.unknown

_1082967088.unknown

_1082866167.unknown

_1082966964.unknown

_1080549374.unknown

_1080534905.unknown

_1080540079.unknown

_1080534710.unknown

_1073726767.unknown

_1073727285.unknown

_1073727407.unknown

_1077512118.unknown

_1077512145.unknown

_1078732844.unknown

_1073748954.unknown

_1073749214.unknown

_1073749538.unknown

_1073727797.unknown

_1073727344.unknown

_1073727360.unknown

_1073727310.unknown

_1073727197.unknown

_1073727210.unknown

_1073727123.unknown

_1073726260.unknown

_1073726454.unknown

_1073726526.unknown

_1073726317.unknown

_1073726132.unknown

_1073726201.unknown

_1073726076.unknown

_1073720047.unknown

_1073725598.unknown

_1073725790.unknown

_1073725881.unknown

_1073725647.unknown

_1073720105.unknown

_1073720330.unknown

_1073720087.unknown

_1073719280.unknown

_1073719644.unknown

_1073719715.unknown

_1073720032.unknown

_1073719738.unknown

_1073719668.unknown

_1073719554.unknown

_1073719083.unknown

_1073719252.unknown

_1073718542.unknown

_1073472935.unknown

_1073717812.unknown

_1073718307.unknown

_1073718415.unknown

_1073718484.unknown

_1073718378.unknown

_1073717900.unknown

_1073717913.unknown

_1073717855.unknown

_1073473840.unknown

_1073717745.unknown

_1073717769.unknown

_1073473880.unknown

_1073472986.unknown

_1073473676.unknown

_1073473192.unknown

_1073472967.unknown

_1073467497.unknown

_1073468420.unknown

_1073468633.unknown

_1073472794.unknown

_1073468523.unknown

_1073467587.unknown

_1073467880.unknown

_1073467558.unknown

_1073467384.unknown

_1073467427.unknown

_1073467447.unknown

_1073467408.unknown

_1073466913.unknown

_1073467011.unknown

_1073466772.unknown

_1013063497.unknown

_1028688426.unknown

_1073458956.unknown

_1073461114.unknown

_1073466694.unknown

_1073466706.unknown

_1073461221.unknown

_1073461035.unknown

_1073461054.unknown

_1073460960.unknown

_1070284949.unknown

_1073453671.unknown

_1073458653.unknown

_1070285009.unknown

_1073453614.unknown

_1070284977.unknown

_1063273990.unknown

_1070087768.unknown

_1070284932.unknown

_1070087667.unknown

_1033577044.unknown

_1033578546.unknown

_1033579290.unknown

_1033578853.unknown

_1033577167.unknown

_1033576409.unknown

_1013143926.unknown

_1013255875.unknown

_1013282326.unknown

_1016114034.unknown

_1028688410.unknown

_1013290548.unknown

_1013259664.unknown

_1013260135.unknown

_1013260398.unknown

_1013282068.unknown

_1013260434.unknown

_1013260342.unknown

_1013259891.unknown

_1013259970.unknown

_1013259725.unknown

_1013259829.unknown

_1013256348.unknown

_1013256366.unknown

_1013257289.unknown

_1013256281.unknown

_1013232839.unknown

_1013234682.unknown

_1013234687.unknown

_1013234342.unknown

_1013230356.unknown

_1013232802.unknown

_1013230332.unknown

_1013089497.unknown

_1013104274.unknown

_1013142570.unknown

_1013143839.unknown

_1013141839.unknown

_1013104322.unknown

_1013101871.unknown

_1013103945.unknown

_1013104190.unknown

_1013089906.unknown

_1013090045.unknown

_1013089683.unknown

_1013087600.unknown

_1013087645.unknown

_1013087658.unknown

_1013087615.unknown

_1013080590.unknown

_1013080665.unknown

_1013075589.unknown

_1013080423.unknown

_1013075479.unknown

_1011688854.unknown

_1013012718.unknown

_1013063300.unknown

_1013063462.unknown

_1013063477.unknown

_1013063438.unknown

_1013059377.unknown

_1013063247.unknown

_1013063266.unknown

_1013063083.unknown

_1013012941.unknown

_1013015037.unknown

_1013013872.unknown

_1013012914.unknown

_1012978941.unknown

_1013004323.unknown

_1013011705.unknown

_1013012656.unknown

_1013011667.unknown

_1013011628.unknown

_1013003411.unknown

_1013004187.unknown

_1012981528.unknown

_1013003190.unknown

_1012979629.unknown

_1012978579.unknown

_1012978815.unknown

_1011718862.unknown

_1011718917.unknown

_1012977852.unknown

_1011718762.unknown

_1011653215.unknown

_1011653453.unknown

_1011678843.unknown

_1011686789.unknown

_1011688772.unknown

_1011686146.unknown

_1011686190.unknown

_1011686078.unknown

_1011677434.unknown

_1011677660.unknown

_1011653470.unknown

_1011653285.unknown

_1011653392.unknown

_1011653260.unknown

_1011635853.unknown

_1011647186.unknown

_1011651843.unknown

_1011651854.unknown

_1011649201.unknown

_1011650927.unknown

_1011650534.unknown

_1011647226.unknown

_1011641116.unknown

_1011641148.unknown

_1011647041.unknown

_1011640965.unknown

_1011635454.unknown

_1011635813.unknown

_957002432.unknown

_997356601.unknown

_1011633250.unknown

_957002454.unknown

_957002395.unknown

