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1.2 Introduction to Real Numbers

Section Objectives:

· You shall be capable of adding, subtracting, multiplying, and dividing two integers. (EXAMPLE 1, 2, 3) [Problems 3 – 38]

· You shall be capable of adding, subtracting, multiplying, and dividing two rational numbers, either written as fractions or decimals. (EXAMPLE 4, 5) [Problems 39 – 72]

· You shall be capable of evaluating exponential expressions. (EXAMPLE 6, 7) [Problems 73 – 92]

· You shall be capable of using the Order of Operations Agreement (PEMDAS) to evaluate expressions. (EXAMPLE 8 - 10) [Problems 95 – 118]

· You shall be able to define and give examples for the following mathematical terminology: 

Definitions and Terminology

· reciprocal (pg. 18) The reciprocal of a nonzero number a is 
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; also called the multiplicative inverse.

· least common multiple (LCM) (pg. 20) The least common multiple (LCM) of two or more numbers is the smallest number that is a multiple of each of those numbers.

· greatest common factor (GCF) (pg. 20) The greatest common factor (GCF) of two or more numbers is the largest integer that divides evenly into all of them.

· exponent (pg. 21) In exponential notation, the exponent is the elevated number that indicates how many times the base is to be multiplied.

· base (pg. 21) In exponential notation, the base is the factor that is multiplied the number of times shown by the exponent.  The base is the very first thing to the left of the exponent, unless there are grouping symbols, such as parentheses or brackets.  In the case of grouping symbols, the base is everything inside the grouping symbols.

· factored form (pg. 21) The expression 3 ( 3 ( 3 ( 3 ( 3 is in factored form, and is equivalent to 35 in exponential form.

· exponential form (pg. 21) The expression 35 is in exponential form, and is equivalent to 3 ( 3 ( 3 ( 3 ( 3 in factored form. 

· nth power of a (pg. 22) If a is a real number and n is a positive integer, the nth power of a is the product of n factors of a.  

an = a ( a ( a ( … a ( a  (a as a factor n times)

· grouping symbols (pg. 22) Grouping Symbols include parentheses ( ), brackets [ ], braces { }, and the fraction bar 
[image: image2.wmf]. Refer to Mathematical Notation below.

· fraction bar (pg. 22) A fraction bar separates the numerator and denominator and indicates the operation of division.  When used as a grouping symbol, it means that you must simplify both the numerator and denominator into a single number, and then reduce the fraction.

· PEMDAS (pg. 22) Another way to remember the Order of operations agreement is called PEMDAS, which stands for: Please Excuse My Dear Aunt Sally.

Mathematical Notation or Symbols

Symbol
Section
Meaning

(
1.2A
Addition

−
1.2A
Subtraction; Take the Opposite of

|  |
1.1A
The absolute value

(
1.2A
Multiplication. Examples: 3 ( 2; rarely used in Algebra, but is used for Scientific Notation.

∙
1.2A
Multiplication. Examples: 3 ∙ 2; 7 ∙ 2b;

( )
1.2A
Multiplication. Examples: (3) (2); 3 (2); (3) 2


1.2A
Multiplication. When no operation is given, assume it to be multiplication.  Examples: 2y; 3x; −12ab; 

(
1.2A
Division 
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1.2A
Division, meaning a divided by b.

a4
1.2C
The “a” is called the base, and the 4 is called the exponent.

(  )
1.2C
Parentheses.  These symbols, occurring in pairs, are used to group numbers and operations with numbers to indicate the order in which operations are used. When multiple levels of groupings occur, the parentheses are usually the innermost grouping symbols.

[  ]
1.2C
Brackets.  These symbols, occurring in pairs, are used to group numbers and operations with numbers to indicate the order in which operations are used. When multiple levels of groupings occur, the brackets are usually used outside of the parentheses grouping symbols.

{  }
1.2C
Braces.  These symbols, occurring in pairs, are used to group numbers and operations with numbers to indicate the order in which operations are used. When multiple levels of groupings occur, the braces are usually the outermost grouping symbols.  We usually will try not to use braces to avoid confusion with the set notation.
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Fraction Bar.  

Concepts, Facts, Theorems – Objective A

· You shall be capable of adding, subtracting, multiplying, and dividing two integers. (EXAMPLE 1, 2, 3) [Problems 3 – 38]

Collecting Two Signed Numbers

When the numbers have like signs, add the digits and attach the common sign.

When the numbers have unlike signs, subtract the digits and attach the sign of the larger digit.



4 + 3

–5 + (–3)

–9 + 3

3 + (–5)

4 + (–3)

To compute 4 + (–3) on the Calculator: 4  +Key  3  (Key  =Key
Subtraction of Two Integers

To subtract two numbers, 

· Take the (First Number) ( (The opposite of the second number)

· Then Add the numbers using the Rule above for the Addition of Integers


Note: Subtracting a positive number is the same as adding it’s opposite.  For example, 

–5 – 3 = –5 + (–3).  Either way, we are collecting a –5 and a –3.

Example
You Try IT

–5 – 3 = –8

–5 + (–3) = –8


4 – 3

–2 – (–10)

–2 + ( 10)


5 – (–10)

To compute –5 – 3 on the Calculator: 5  (Key  –Key  3  =Key
To compute –2 – (–10) on the Calculator: 2  (Key  –Key 10 (Key  =Key
Collecting Multiple Signed Numbers

To collect multiple signed numbers, follow these steps:

1. Change all subtractions involving negative numbers to additions.

2. Add all of the positive numbers together, to obtain a positive number.

3. Add all of the negative numbers together, to obtain a negative number.

4. Add the results from steps 2 and 3.



Example
You Try It

     5 – 7 – 4 + 6 + 2 – 3

= (5 + 6 + 2) + (–7 – 4 – 3)

= (13) + (–14) = –1


–14 + (– 3) + 7 + (–21)

Translate: the sum of 5 and –7

Means: 5 + (–7)

Translate: the difference between –4 and 5
Means: –4 – 5

Translate: subtract –3 from 8


Means: 8 – (–3)

Concepts, Facts, Theorems – Objective B

· You shall be capable of adding, subtracting, multiplying, and dividing two rational numbers, either written as fractions or decimals. (EXAMPLE 4, 5) [Problems 39 – 72]

Multiplication of Two Integers

Step 1. Multiply the numbers, as usual.

Step 2. Determine the sign of the number as follows:

When the numbers have like signs, the sign is positive.

When the numbers have unlike signs, the sign is negative.



Division of Two Integers

Step 1. Divide the numbers, as usual.

Step 2. Determine the sign of the number as follows:

When the numbers have like signs, the sign is positive.

When the numbers have unlike signs, the sign is negative.



· The product of an even number of negative factors is positive.

· The product of an odd number of negative factors is negative.

· The quotient that contains an even number of negative factors is positive.

· The quotient that contains an odd number of negative factors is negative.

If a and b are integers, and b ( 0, then 

1. 
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Properties of Zero and One in Division

If a ( 0, 
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Zero divided by any number other than zero is zero.

If a ( 0, 
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Any number (other than zero) divided by itself is one.
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A number divided by one is the number.
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 is undefined.
Division by zero is not defined.



Concepts, Facts, Theorems – Objective C

· You shall be capable of evaluating exponential expressions. (EXAMPLE 6, 7) [Problems 73 – 92]

· In any problem where you are asked to evaluate exponents, always ask yourself these two questions:

- What number is the exponent?

- What number is the base?  Remember that the base is the very first thing to the left of the exponent unless you see a grouping symbol, like ( ).  In the case where you see a grouping symbol, the base is everything inside the grouping symbol.

· (52 ( ((5)2.  

Note that for (53, where the exponent is 3 and the base is 5, not (5.  So that (53 means:


(52 = ((52), and is read as “the opposite of 5 to the second, or 5 squared.”

So,
(52 = ((52) = ((52) = ((5 ( 5) = ((25) = (25

Example A
Evaluate.  

Problem
Casio fx-115MS Solution
Answer

(52
(()5 x2 =, Display Shows: (52
                                                                       (25
(25

((5)2
( (()5 ) x2 =, Display Shows: ((52)

                                                                         25 
25

You Try It A

Write each fraction in simplest form.  

Problem
Casio fx-115MS Solution
Answer

(42
 (() 4  x2 =, Display Shows: (42
                                                                       


((4)2
( (() 4 ) x2 =, Display Shows: ((42)

                                                                         


Concepts, Facts, Theorems – Objective D

· You shall be capable of using the Order of Operations Agreement (PEMDAS) to evaluate expressions. (EXAMPLE 8 - 10) [Problems 95 – 118]

The Order of Operations Agreement

Step 1  Perform operations inside grouping symbols.  Grouping symbols include parentheses (  ), brackets [  ], braces {  }, and the fraction bar.

Step 2
Simplify exponential expressions.

Step 3
Do multiplication and division as they occur from left to right.

Step 4
Do addition and subtraction as they occur from left to right.



The order of operations agreement is also referred to as PEMDAS, which stands for: Please Excuse My Dear Aunt Sally.  Below is a table that shows the relationship between PEMDAS and The Order of Operations Agreement.

PEMDAS
Math Meaning
The Order of Operations Agreement

Please
Parentheses
Step 1

Excuse
Exponents
Step 2

My Dear
Multiplication Division
Step 3

Aunt Sally
Addition Subtraction
Step 4

_1128936502.unknown

_1129101237.unknown

_1132255840.unknown

_1128949089.unknown

_1129101225.unknown

_1128949019.unknown

_1128876875.unknown

_1128877040.unknown

_1128936410.unknown

_1128876936.unknown

_1128876845.unknown

