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Chapter 1 – Whole Numbers

§1.1 Introduction to Numbers, Notation and Rounding
In this chapter we will be using the set of numbers called the whole numbers and a subset of the whole numbers called the natural or counting numbers.    A set is a collection of things.  In math it is a collection of numbers.  A subset is a set contained within another set. We have a special way of showing a set in math:  We use braces (the curly brackets) with the numbers that we are talking about listed inside.  If the numbers have a definite pattern, we will use ellipsis notation to show that the pattern continues.  An ellipsis is the three dots that means, and so on.  The following is set notation for the whole numbers:





{ 0, 1, 2, 3, 4, 5, . . . }

  Our number system is based upon 10's.  It is therefore referred to as a base ten system.  We have ten digits in our number system and we use these numbers as placeholders.  The digits are 0, 1, 2, 3, 4, 5, 6, 7, 8, 9   and we use these digits to create every number in our number system.

  Our number system has place values.  The first place value on the right is the ones place.  (Just to the right of the ones there is always an assumed decimal, which we will discuss later.)  The digit that holds that place tells how many ones there are in a number.  The next place value from right to left is the tens place.  The next is the hundreds.

On page 3 of your book you will find a special table of all the place values up to 100,000,000,000,000 which is one hundred trillion.

Example:  Give the place value of the 7 in the following number:   

a) 657,981

b) 278

c) 3,007

d) 107,582,380

As you know, when reading numbers with only tens and ones we have special names for them.  The number 92 is read ninety-two.  However, once we get to the hundreds place we read the place value.  What I mean is, 386 is read: Three hundred eighty-six, because the digit 3 is in the hundreds place and we have a special name for the number 86.

One more item that is important to realize is that we read numbers in groups of threes (from the right to the left) called a period.  We make these groups of threes very easy to find by using a comma.  

For instance, we read the number 10252 much more easily by first inserting commas





10,252

and then reading in groups of three from left to right Ten thousand, two hundred fifty-two


Example:  Write the following number in words:     92,653


Example:  Write the following number in words:     948,000,209

Note:  From left to right we read the number we see in each group as if it were its own number and then follow it with its period name.  Also remember that we don’t use the word “and” to finish the ones!

We can write any number written in standard form (a number written as you are used to seeing them)out into what we call expanded form.  This means that we write out the number represented by each place value.


Example:    438 = 4 x 100  +  3 x 10  +  8 x 1




since the  4 represents 4 hundreds






    3 represents 3 tens






    8 represents 8 ones


Example:  17,209 = 1 x 10,000  +  7 x 1,000  +  2 x 100  +  9 x 1




   since the   1 represents 1 ten thousand






        7 represents 7 thousands






        2 represents 2 hundreds






         there are no tens represented, 





             but it is not necessary to write 0 x 10 (I won’t mark it wrong if you do)





        9 represents 9 ones

As we progress in mathematics it is sometimes helpful to have a visual representation of the numbers that we are talking about.  For this purpose we have a number line.  The number line starts on the left with zero and continues on toward the right with a mark for each whole number.  Each number on the number line is one unit apart.  When we say one unit we mean one length of measurement apart.  The measurement can be anything that we wish – inches, feet, millimeters, etc.  Instead of using the ellipsis to indicate that the pattern continues we use an arrow.  The number line looks like this:


We can use the number line for many things.  We can use it to graph numbers or later solutions sets.  We can use it as a visual representation of addition and subtraction and we
can use it to visually compare numbers.  The number line is always drawn in the same way and has something called the Order Property.  This property states that on the number line any number to the right of another is greater than the numbers before.  We have a special symbol to denote greater than:  > .  Similarly, any number to the left is less than any number to its right.  We also have a special symbol to denote less than:  <.  When discussing the whole numbers the number line will start at zero and move to the right only, as zero is the smallest whole number.  Let’s practice comparing numbers by inserting either the symbol < or > to show their relationship.  (To help you remember that the arrow always points to the smaller number or the old grade school method, the smaller “alligator” number eats the bigger number) 

Note:  Your author chooses not to discuss the number line at this time, but I find it helpful in discussing the comparison of numbers.


Example:
Write the symbol < or > between the numbers


a)
8
12



b)
16
0



c)
5
6



d)
2,000

1,999

The last concept in this section is rounding.  Rounding a number helps us to understand and remember numbers more easily.  It can also be used in application to estimate total cost or differences etc.  For example, is it sometimes more useful to tell someone an approximate answer than an exact answer.  You probably do this all the time when you go grocery shopping and only have a certain amount of money that you can spend.  As you pick up items you probably round them to the nearest dollar (keeping only the largest digit) and add the cost of your groceries as you are shopping.  This creates a very rough estimation of your grocery bill.
Let’s practice the process of rounding and then apply it by using it to estimate.

Rounding

Step 1:  Locate the digit you wish to round.

Step 2:  If the digit to its right (let’s call this an indicator digit) is 



4 or smaller ( digit stays the same & all digits to right become zero



5 or larger ( digit goes up 1 & all digits to right become zero

Example:




Example:  

Round 752 to the nearest 10


Round 2,529 to the nearest 1,000

Example:




Example:

Round 187,934,002 to the nearest ten million
Round 6,051,287 to the nearest million

There is a special case in rounding which results in a process that I call rounding through.  When the digit that you are rounding is a 9, and the indicator digit (the one to the right of the digit you are rounding) is a 5 or larger, the nine must go up to a 10, but we can’t put a 10 into a single digit, so we must round through, which means we put the zero from the ten in our place value and carry the one from the 10 into the next place value to the left, which makes that place value one larger.
Example:
a)
Round 99,981 to the nearest 100


b) 
Round 99,981 to the nearest 1,000



c)
Round 99,981 to the nearest 10,000

Now, let’s practice the skill of rounding so that there is only one non-zero digit, in preparation for later estimation, such as the grocery store example.
Example:
Round each of the following so there is only one non-zero digit.


a)
752


b)
2,529


c)
99,981



d)
5,052,179

e)
16,539,100

f)
140,000,019
This section also covers the some of the considerations when deciding to round a number for real world problems.  I will summarize those here, and we will leave real world examples for the exercises and later sections/chapters:

1.
How precise does an answer need to be?



a.  You work for a carpenter, he asks for a measurement, can you round it to the nearest 
      inch? Half inch? Quarter inch? Eighth inch?  Sixteenth inch?



b.  You go shopping for a Plasma TV, a Stereo Receiver, DVD/CD Player and Speakers, 
     do you need to estimate your cost to the nearest cent?  Dollar?  Hundred-dollars?


2.
How accurately can the amounts be measured?



a.  In the carpenter example, could you measure to the nearest 1000th of an inch?

b.  In doing surveys or polls, the average number of people that did or said or felt or had 
     some measured thing are given to the nearest person, because that is as accurate of a 
     measurement that is allowed for counts of things.


3.
Are others depending on your work or are lives at stake?



a.  Back to the carpenter example; if you didn’t round to the nearest quarter inch at least, 
 

     the carpenter could build the cabinets incorrectly and his clients would be angry.

b.  You are a nurse and you need to give a certain dosage of a medicine dependent upon 
      the patients weight and you have a ratio formula to determine the dosage – even an 
      error of ½ mL could be harmful.
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§1.2 Adding, Subtracting and Solving Equations w/ Whole Numbers 
Addition can be shown on a number line.  Addition is shown on the number line by moving a given number of units to the right from the first addend (the numbers being added in an addition problem).  The sum (the answer to an addition problem) is the number that you arrive at in counting the given number of units from the first number on the number line.

Note:  Again, I would like to remind you that your book does not cover this topic in the same way, but I find it instructional in several ways.

Example:  Solve   8 + 2  using the number line.



Example:  Solve 15 + 10 using the number line.


At this time I would expect you to know all of your addition facts.  If you don't and would like some advice on learning them or some extra tools to help you learn them, please feel free to talk with me after class – I have some great ideas and tools!

I will not discuss the basics of addition except to remind you that you must line up the place values when adding numbers.


Example:  
Add
5,253  +  12,007


In addition there is a special number called the identity element.  It has the special property that no matter what you add to it the sum will be the number that you added.  This special identity element is the number zero.  This can also be refered to this as the Addition Property of Zero.

Example:  


a)
 7  +  0  =  7

b)
0  +  11,005,040,370  =  11,005,040,370

Another important property is called the commutative property of addition.  This special property states that no matter how you add two numbers the sum is still the same.

Example:      


a)
0  +  8  =  8  +  0


b)
15  +  7  =  7  +  15

The next important property is called the associative property of addition.  This property tells us that we can group numbers together in any way and add them and still get the same answer.  You learned this property when you learned to add columns of numbers and found that it was easier to group numbers together and then add the groups' sums.

Example:


a)
5 + 4 + 7 + 3  =  ( 5 + 4 )  +  ( 7 + 3 )


b)
 6 + ( 1 + 8 )  =  ( 6 + 1 ) + 8

These properties probably seem a little silly, especially if you are already using them in your head.  They are very important, however, when it comes to algebra, and because we are preparing for algebra we need to learn the basics, such as these properties.  In algebra, we use these properties to simplify problems before we solve them.  We use the associative property to group like things such as numbers together in order to add them.  It is true that we normally do this in our head, but we need to think about the steps when we are first starting to do something new.  We also use the commutative property to move like things, such as numbers, together so that we may group them together using the associative property.  In these following examples you will notice the use of a letter.  This letter is called a variable.  A variable can be any letter used to represent a number that is yet unknown.  The numbers are often referred to as constants.
Example:    


a)
7 + 3 + x = (7 + 3) + x


b)
2  +  z  +  5  =  (2  +  5)  +  z

In this section you will be simply using the properties to add many of numbers.  Always remember that you can group and add in different ways that make addition easier!

Example:
252  +  987  +  4,854  +  388  +  1,073

Next, we are back to the topic of estimation combined with addition.  There are several ways to get an estimated sum.  They all begin with the estimation process as discussed in the first section.  Let’s go over some general pointers 1st:

1.
Always round each number to the same place value.

a.  If you want a value that is close to the actual value, then round as few 

     numbers as possible, probably only the ones in small numbers (the price 
      of an MP3 player), tens in small to moderate numbers (the price of a Plasma 
      TV), to the hundreds in moderate to large numbers (the price of a car) and 

      to the thousands in large numbers (the price of a house).  



b.  If you want a rough estimate, round the smallest number 1st and round 

     all larger numbers to the same place value.
Note:  It is usually the second that we are doing when asked for the estimation of a calculation and the 1st when we are considering a more real-life situation.  Remember to refer to the summary of reasons for rounding on page 5 of these notes.


Example:  Estimate by rounding and then calculate the actual answer.



a)
527  +  601  +  321

Note:  When applying this to real life, some of you may be asking the question what do I round to in order to estimate the answer?  A good rule of thumb is to round to the largest place value if all are close to that value.  If all values are not close, then round to the smallest place value that seems appropriate.  Remember that approximating an answer is supposed to make your calculations easier!


b)
1,652  +  329  +  17  
Note:  It would be silly to round everything to the 1,000's or even to the hundreds because 29 and 17 are so far away from both so it is most appropriate to round to the tens.

The next major concept in this section is application of your skills, also known as word problems.  This is always the scariest part of math for most students.  I want you to try to remember this:  Word problems are how math is used in the real world, so this is the most important thing that you can learn in class.  Word problems are difficult because they require good reading skills as well as application of math skills.  If you do not read a word problem from beginning to end and understand what is going on in the problem before attempting to do any math you will already be losing the battle.  The most important step to doing any word problem is READ AND UNDERSTAND THE PROBLEM  FIRST!  Here are some steps to think about in solving a word problem:

Steps to Solving a Word Problem

1.  Understand what the problem says and what is being asked of you.

2.  List all known information in shorthand method (variables, abbreviations, math symbols)
3.  Draw a picture or make a table to help you with the problem.

4.  Translate the problem into an equation.

5.  Solve the expression/equation that you have made for yourself.

6.  Check the solution and answer the question in a complete sentence or 

     phrase with a label.  Note:  Part of checking can be an estimation to see if the answer makes sense.
In the real-world, we are seldom handed a math problem where the operation is spelled out for us!  Instead we have to learn to look for context clues to decide on the type of operation necessary.  This is what we are doing in word problems.  To that end, here is a 
table to help with some of the context words that you will be looking for that will indicate the operation of addition.
Addition
	Word
	Phrasing
	Symbols

	Sum
	The sum of 7 and 2
	7  +  2

	more than
	5 more than 10
	10  +  5

	added to
	6 added to 10
	10  +  6

	greater than
	7 greater than 9
	9  +  7

	increased by
	4 increased by 20
	4  +  20

	years older than
	15 years older than John. John is 20.
	20  +  15

	Total
	The total 6 and 28
	6  +  28

	Plus
	8 plus 281
	8  +  281


Let’s practice with a few problems.  Try to focus mostly on the process here.  I am very picky about the process because I want you to develop a successful method of solving word problems and I believe that by being a stickler for process I will help you become successful, so don’t fight me on this! 


Example:
If a right angle is divided into two angles their sum is always the 

same, no matter what the two angles are.  If the two angles in this 

case measure 27 and 63 degrees, how many degrees are always in 

a right angle?

Example:
John is 29.  His sister is 11 years older than John.  How old is 

John’s sister?

Example:
Using the following table, what is the total revenue from the 2 Disney movies that made the most in their 1st Year after release?

                    Disney’s Top 6 Animated Feature Films

	Film
	Dollars (in millions)

	Aladdin
	215

	Bambi
	110

	Beauty & the Beast
	145

	The Jungle Book
	130

	The Lion King
	315

	Snow White & 7 Dwarves
	175


                          Source:Walt Disney Co.(includes re-releases, re-adjusted for inflation) 


           Elayn Martin-Gay, Beginning Algebra

The perimeter of a polygon (any figure made up of straight line segments joined at their ends) is simply the sum of the lengths of its sides.  More simply stated add up the lengths of all the sides.  We have some specials figures that we see quite often and these figures have formulas that can be used to compute their perimeters.  A formula is just a special way of writing how to make a computation using symbols.  We are going to briefly discuss the formulas here but we will wait to use the formulas until after this first chapter.

A Square
s = 5”

P  =  4s





s  =  side length





Because multiplication is repeated addition and we would 

compute the perimeter of a square by adding up the lengths 

of the 4 sides of the square, which by the definition of a 

square are all the same, we arrive at the formula P = 4s.

A Rectangle
      w = 7”

P  =  2l  +  2w






l  =  length 






w  =  width


l = 10”



Because we find the perimeter of a rectangle by 

adding up the lengths of all the sides and because 

the opposing sides are of the same length we 

multiply the length and the width by 2 (repeated 

addition) and add those values together.
A Circle



C  =  (d  or C  =  2(r

· (  3.14  or  (  (  22/7  (Here is another example of a              

      constant, but it is represent by 
      the Greek letter pi)
d  =  diameter  = 2r

r  =  radius  =  r/2
The diameter of a circle is the distance across the circle through the center.  The radius is the distance from the center to any point on the circle and is half of the diameter.

Note:  The circle is not a polygon, and instead of the distance around the outside being called the perimeter it is called the circumference, C.


Example:
Find the perimeter of each of the polygons above.

Example:  The perimeter of the six-sided polygon called a hexagon is:


Example:  The perimeter of the triangle is:


Example:
Find the perimeter of the polygon below.


The next item on our agenda is subtraction.  As in addition, I will keep the how-to’s to a minimum and cover the basics.

The parts of a subtraction problem are as follows:



8
(
7
=
1



(

(

(

     minuend
       subtrahend
difference

A subtraction problem is a problem that finds the difference between 2 numbers.  We can solve a subtraction problem on a number line, just as we did with addition problems.  We simply locate the minuend and step down the number of times indicated by the subtrahend and we will arrive at the difference.

Example:  Solve   7 ( 2    using the number line.


Example:  Solve
10 ( 7  using the number line.


You may recall learning subtraction in the 1st or 2nd grade, and depending upon the era in which you attended these grades you may remember practicing your subtraction by solving problems that looked like the following:
? + 7 = 10

Looking at a subtraction problem in a different light, it is just a missing addend problem. 



10 ( 7 = ?    is the same as saying  ? + 7 = 10

In other words, if you don’t know your addition facts, subtraction is just that much more difficult!

This tie between addition and subtraction also leads to two important concepts.  The first is how to check your subtraction problems.  You can check any subtraction problem by adding the difference and the subtrahend to arrive at the minuend!  The second, is that subtraction is the inverse of addition.  This is important in solving algebraic equations.
Example:  
Subtract and check 



a)
15 ( 2 




b)
297  (  81

Note:  When we wish to subtract two or more digit numbers we must line up the ones with the ones, the tens with the tens and so on.  If the second number can be subtracted from the first as in the above example then we have no problems, it is when this is not possible that we have difficulties.

Example:
Solve for the missing addend by re-writing as a subtraction problem.


a)
352  +  x  =  563


b)
x  +  851  =  910

What happens when we have a smaller number that we are trying to subtract a larger number from?  When this occurs we must borrow.  Borrowing is equivalent to carrying for addition, but instead of converting 10 ones to 1 ten or 10 tens to 1 hundred, we do just the opposite – we convert 1 hundred to 10 tens or 1 ten to 10 ones.  You can think of this as making change for a ten-dollar bill so that you can pay someone 7 dollars (If there are no fives available!).

Again, I do not think that we need more review of subtraction in class, but I will remind you that when subtracting the place values must be lined up.  I will cover one subtraction problem here to help you remember some important facts about borrowing.

Example:
Subtract & Check

2,007  (  1,879  
Note: There are two properties of zero that your book discusses and they are very true and very important (don’t neglect them), but also very redundant and not what I consider necessary class material, as they are not properties of the real numbers as are the other properties that we will be discussing.

Remember the steps in solving a word problem!!  Don’t neglect the 1st step!!

Steps to Solving a Word Problem

1.  Understand what the problem says and what is being asked of you.

2.  List all known information in shorthand method (variables, abbreviations, math 

     symbols)

3.  Draw a picture or make a table to help you with the problem.

4.  Translate the problem into an equation.

5.  Solve the equation that you have made for yourself.

6.  Check the solution and answer the question in a complete sentence or 

     phrase with a label.

Subtraction Clues

1. Missing addend problem.  How much more is needed?
2. How much more/bigger/smaller/warmer/colder/faster/longer/taller/older?

3. How much is left?

4. What is the difference?

Example:
A board is 16 feet long and I need a board that is 7 feet long.  If I wish to 
cut it so that the I get the 7 foot piece that I desire, how much should I cut 
off?

Note:  This problem can be thought of in several ways.  It can be considered a missing addend problem, 7 + x = 16 or if I cut off the amount I need how much is left will be the amount that I will need to cut off.
Example:
The sum of the angles that form a straight line is 180 degrees.  If I have 
put two angles together to form a straight line and one is 131 degrees, 
what is the other angle?

Example:
How much more did Walt Disney make on Beauty and the Beast than on 
Bambi in their 1st Year after release, according to the table?

                    Disney’s Top 6 Animated Feature Films

	Film
	Dollars (in millions)

	Aladdin
	215

	Bambi
	110

	Beauty & the Beast
	145

	The Jungle Book
	130

	The Lion King
	315

	Snow White & 7 Dwarves
	175


Example:
How much more did Walt Disney make on The Lion King than on The Jungle Book and Bambi put together according to the table in the problem above?

Note:  This problem is a two-step word problem that involves addition as well as subtraction.
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§1.3 Multiplying Whole Numbers & Exponents 
In this section we will be talking about multiplication, so we should start with some vocabulary.  First, the pieces in a multiplication problem are called the factors and the answer is called the product.


Example:  
What is the product of 8 and 9?

Example:    
What are the factors in the following multiplication 
problem?







8 x 7

Also recall that multiplication comes from repeated addition.  Multiplication of  2 x 3 means that I am adding 2 three times.  Here is an example using pictures:


Example:
The are two lines and each line has 3 people as follows, how many 




people are there?





2 lines




1((

2  +  2  +  2  =  6



2((

(
  3 twos





3((

2  x  3  =  6

The two lines of people above can be said to be a rectangular array – a rectangle formed from a pattern neatly arranged rows and columns.  The number of items contained in a rectangular array can be counted using multiplication of the number of rows by the number of columns.  You should remember this fact when we come to word problems!

You should at this time know your multiplication facts to twelve extremely well.  If you are a little rusty on these take a little time to practice them and be able to recall them instantly.  This will help you to answer questions more quickly.

Note:  Because of a property of multiplication called the commutative property (just like addition’s commutative property) we can look at the above problem as 3 groups of 2’s or as 2 groups of 3’s and it will not make any difference.  That is why we call the parts of an addition or multiplication problem by the same name, but a subtraction problem’s parts have special names, since order is important and subtraction is not commutative!

You will see multiplication written in several different ways.  Here are some examples that all mean multiplication.

Example:  


a)
3 x 4


b)
3(4


c)
(3)(4)


d)
(3)4


e)
3(4)


f)
3*4


g)
5a meaning  --  5 times a

h)
xy – meaning x times y

The following are the properties for multiplication.  The commutative and associative properties are just like the associative and commutative properties for addition.


Multiplicative Property of Zero


Identity Element for Multiplication
Any number multiplied by zero is zero. 

Any number multiplied by one is the 








number itself.



a ( 0  =  0





a  (  1  =  a

Example:  





Example:  



1,087  (  0  =  0




8  (  1  =  8

Commutative Property for Multiplication

Associative Property of Multiplication
Numbers can be multiplied in any order 

Any two factors can be grouped and

and their product is still the same.


multiplied and then multiplied by the 








remaining factor(s) and the product 








will be unchanged.



a  (  b  =  b  (  a

           
     ( a  (   b)  (  c  =  a  (  ( b  (  c )

Example:  





Example:  



7  (  8  =  8  (  7




(2  (  4)  (  6  =  2  (  (4  (  6)

Distributive Property
A number multiplied by the sum of two numbers is the same as the sum of the product of the number and each addend.  Said another way, multiplication distributes over addition.




a ( b + c ) = a ( b )  +  a ( c )

Example:  



2(7  +  8)  =  2(7)  +  2(8)

Although we all learned to multiply without knowing the name for the distributive property, it is the distributive property that allowed us to multiply double digit and larger numbers.  If we put a double-digit number into expanded form we can see how this is true.
Example:  15  x  7  =  ?





15 = 10 + 5





     x          7





     35





    +         70





    105

Luckily, we developed a shorthand method for this!  The shorthand method goes like this:

Example:  15 x 7 = ?





31 5




         x     7





         1 0 5

I would also like to review multiplying factors of ten.  It is quite simple.  All you must do is multiply the whole numbers and then attach the total number of zeros.  This can also be thought of as moving the decimal (which is always at the right of a whole number) to the right the same number of times as the number of zeros in the factor of 10.

Example:
Multiply using the shortcut


a)
1,000  x 5

b)
1,000 x 50

c)
15,000 x 8


d)
15,000 x 80


The next discussion I would like to have is about showing repeated multiplication.  To show repeated multiplication in a simpler way, we need some more vocabulary and notation.  Exponents do this for us.  An exponent represents repeated multiplication.  The exponent, which is the little number that is written above and to the right of the base, tells us how many times to use the base as a factor.  The base can be any real number and is the name used for the number or numbers being raised to a power.  Recall a factor is the name of the numbers being multiplied by one another in a multiplication problem.  Also recall that the answer to a multiplication problem is the product.  Any mathematical expression containing an exponent is called exponential notation.

There are several special ways that we can read exponential notation.  It can be read as:

1.  The base “to the power of” the exponent


Example:
87
2.  The base “raised to the power of” the exponent


Example:
56  
3.  The base “to the” sequential (according to exponent) “power”


Example:
54
4.  If the exponent is a 2 then it is read: the base “squared”


Example:
102 

5.  If the exponent is a 3 then it is read: the base “cubed”


Example:
673  

Note:  The only special names that we have for exponents are when the exponents are 2 or 3.  Although these exponents can be read as in 1 or 2, they have special names and those are usually used.

Example:



a)
What is the base of 5 2 ?

b)
What is the exponent of 5 2 ?

Example:
Now we need to expand and simplify exponential notation.

a)
What is 5 2 ?



b)
What is 2 3 ?

Note:  When a number is multiplied by another number and the exponent is written next to the second number, it is only the second number that is being raised to that power.
Example:
7  (  82  
Note:  It is easiest to compute answers to exponential notation when the problem is written out and the associative property is used.

Example:
54  
We can also simplify the writing of a multiplication problem by using exponential notation.  To simplify a multiplication problem we follow these steps.

Simplifying a Multiplication Problem using Exponential Notation

Step 1:

Write the base or bases that has been used multiple times

Step 2:

Count the number of times the base appears in the original problem

Step 3:

Use the number from step 2 as the exponent

Step 4:

Multiply all factors from the original problem

Example:
Re-write the following using exponential notation


a)
7 ( 7 ( 7( 7



b)
8  (  7  (  7  (  9 


c)
2  (  2  (  2  (  5  (  7  (  7
Exponents and Factors of Ten

Exponents can be used with the base of ten to indicate factors of ten.  The exponent represents the number of zeros following the 1 in the factor of ten, when the base 10 is used.

Example:
Write the factor of 10 in Arabic numbers as well as in words


a)
106




b)
102 

Some Special Exponent Properties


One to Any Power

When the number one is raised to any no zero power the answer is always one.  This is because no matter how many times one is multiplied by itself, the answer is always one!



1a  =  1

Example:
17  =


Any Number to the First Power
When any number has the exponent of one it is the number itself.  Any number that is written in standard form is assumed to have an exponent of one!



a1  =  a

Example:
12,8991  =

Example:
897  =  8971

Any Number to the Zero Power
Any number raised to the zero power is always one.  This is a definition and it does not have any mathematical explanation, unlike the reason why one to any power is always one, it is just the definition of how the exponent zero is dealt with.



a0  =  1

Example:
870,971,0120  =

Example:
10  =

Example:
850  =

Next we need to discuss an application of arrays, exponents and multiplication in the form of another geometric concept.  The area or a geometric figure is the measurement of the amount of surface a figure has.  We need to figure out the area in order lay carpet or to paint a wall.  Area is a two dimensional measurement.  It takes two measurements to calculate.

We can think of area in terms of how many one-unit squares it would take to make up a surface.  This is our initial visualization.  Notice that this is a 2x2 array!

Notice that it takes 4 square units to fill in a square that is two units by two units.  Also notice that if you multiply the height and the width you will also get 4 square units.  This is always the case.  Area is the multiplication of two dimensions.

Area is always measured in square units.  Recall that units are just a linear form of distance measurement.  The reason that area is measured in square units is because we are multiplying units by units.  We have already found that raising something to a power represents repeated multiplication.  As a result we can write “units2” for a shorthand of square units.
Here are some common formulas for area:

Rectangle – (length)(width)  =  l ( w

Square – (side)(side)  =  s ( s  =  s2
Circle -- (()(radius)(radius) =  (r2  


Parallelogram – (base)(height)  =  b ( h

Triangle – ½ (base)(height)  =  ½ bh

Trapezoid – ½ (BigBase + SmallBase)(height)

     =  ½ (B  +  b)h

Now let’s do some examples of area with the basic shapes.


Example:
Find the area of the following shapes.




a)




b)





c)


Now for the APPLICATIONS!!!
Multiplication Clues

1. Repeated addition; usually indicated by each or per

2. The word “of” appears

Example:
Mindy had 3 bags of potatoes and each bag contained 15 potatoes.  How 

many potatoes did she have in all?  Remember the rectangular array idea, we can use 
that to visualize this problem.  Imagine taking each bag and removing the potatoes from each 
forming a neat line beside the empty bag.  By doing this you have created an array of potatoes that 
came from the 3 bags.  A 3 x 15 array.
Example:
A certain cereal has 170 calories per 8 ounce serving.  A growing teenage 

boy eats 3 eight-ounce servings.  How many calories has this boy 

consumed?

Example:
The state of Connecticut can be described as a rectangle that is 95 miles by 

51 miles.  What is the area of Connecticut?

Example:
Jan is making apple pies for her bakery.  The recipe for a single pie 
requires 12 apples.  Jan needs to make 30 pies.  She has 299 apples in 
stock, how many more should she purchase to make her pies?

Recommended HW §1.3
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§1.4 Dividing, Square Roots, and Solving Equations w/ Whole Numbers
First, let's get the vocabulary out of the way and along with it the different ways of writing division.







      4(quotient
 8 ( dividend  =  4 (quotient

2  (8


8   (     2  =  4

 2 (  divisor        



(   (


(
(      (





    divisor     dividend
    dividend   divisor    quotient
Division is the inverse of multiplication just as subtraction is the inverse of addition.  We can look at division in the following way:




8  (  2  =  ?   or   2  (  ?  = 8

We can solve missing factor problems by dividing the product by the known factor.  Also, because of the relationship, we can check division problems, since the quotient times the divisor is equal to the dividend. 

When doing division it is helpful to use some quick checks to find out if a number is evenly divisible by another number.  There are a whole list of rules, but I will give you a short list of the most useful now.


1.
Any even number is divisible by 2.


2.
Any number whose digits sum to something divisible by 3



is divisible by 3.


3.
Any number that ends in a number divisible by 4 is divisible by 4.


4.
Any number that ends in a 0 or 5 is divisible by 5.


5.
Any number divisible by both 2 and 3 is divisible by 6.


6.
Any number that ends in a 0 is divisible by 10.

Checking Division

Step 1:

Locate quotient & divisor

Step 2:

Multiply quotient & divisor

Step 3:

Add the remainder, if there is one.

Step 4:

Compare answer to dividend, if they are the same then the answer checks.

We should review the basics of division.

Example: 
Divide & Check
 285  (  5  =

What happens when the divisor does not go into the dividend evenly, isn’t exactly divisible?

Example:  
Divide & Check
289  (  5  =

Properties of Division:


Division by 1
Any number divided by one is the

number itself.


a  (  1  =  a

Example:
251  (  1  =


Division by Self
Any number divided by itself is one.


a  (  a  =  1,    a  (  0
Example:
1,001  (  1,001  =

Zero Divided by Zero
Zero divided by itself is indeterminate

0  (  0  =  indeterminate


Zero divided by Anything
Zero divided by any number is zero.


0  (  a  =  0

Example:
0  (  2,001,001,178  =

Division by Zero
Any number divided by zero is undefined.


a  (  0  =  undefined

Example:
19,879  (  0  =  

Note:  Think about how you check a division  problem.  To check you multiply the divisor by the quotient, right?  Well,  there is no number that when multiplied by zero will give a real number, therefore it only makes sense that division by zero is undefined.
Now we are ready to see some word problems involving division.  Division problems require us to find parts of something.  Sometimes you will be breaking up a given amount among individuals or categories.  Another good thing to look at is the units of your answer.  Ask yourself, “Are the units of the answer a ratio of the original quantities in the problem?”  If the answer is, “Yes,” then you have a division problem and the dividend is the top units and the divisor is the bottom units (the per).  Here are some words that relate to division in word problems.

Division Clues

1.  
Missing factor problem, where the per or each is missing

2.
The words divide or find the quotient

3.
Subdivide or split (into) or distribute (over)

Example:
There are 28 students in Mrs. Anwhitz’s class.  She needs to put them into 
4 groups.  How many students will be in each group?

Example:
For one 8 hour day of work a man earns $448.  
What does he earn per hour?

Word problems involving division don’t always concern themselves with answers that are whole numbers or even the whole number portion of the answer!

Example:
There are 125 students in the 6th grade at Middleton Elementary.  They are 
taking a field trip and their teacher needs to order buses to take them.  If 
each bus will hold 52 students, how many busses will the teacher need to 
order?

Example:
For a pizza party a teacher orders 5 pizzas for the class.  Each pizza has 8 
slices.  There are 32 students in the class.  How many slices will each 
student get, if each is to get an equal share?  How many slices will be left 
over?  Should the teacher have ordered 5 pizzas, or did he/she waste 
money if all children will only get an equal share of pizza?

Our last topic in this section is the square root.  The square root “undoes” a square.  It gives us the base when the exponent is 2!  Here is an example annotated with the vocabulary that you will need.  Note the entire problem is called a radical expression.

Example:
(4  (  (?)2  =  4

The ? is the square root of 4.  It is the base 

that when raised to the second power will yield the radicand 4.  The index 2 is usually unwritten, just as the exponent 1 is usually unwritten – it is just assumed to be 2 if there is no index.
A square root (or any even indexed radical) has both a positive and a negative root (a root is the answer to a radical expression).  The positive square root is called the principle square root and when we think of the square root this is generally the root (answer) that we think about, but both a positive and negative square root exist.  Your book, when it asks for the square root of a number is asking for the principle square root, but I think that it is best if you put yourself in the habit of thinking of both the positive and negative roots to a square root!

Good Idea to Memorize

12  =  1;  22  =  4;  32  =  9;  42  =  16;  52  =  25;  62  =  36;  72  =  49;  82  =  64;  92  =  81;  102  =  100;  112  =  121;  122  =  144;  132  =  169;  142  =  196;  152  =  225;  162  =  256;  252  =  625

Note:  Although we have as yet to deal with the integers (another set of numbers used in math), I am going to mention the following facts now.  There is no real number that is the square root (any even indexed root) of a negative number, and so your answer to such a question at this time would be: not a real number. In Algebra or Intermediate Algebra you will learn how to deal with square roots of negative numbers.
Example:

a)
( 25




b)
(144

c)
((81




d)
( 0
Although your book doesn’t approach this property in this section, I think I’m going to jump right into it anyway.  This problem deals with a rational number (yet another set of numbers) but a simple property just makes it a problem dealing with whole numbers.
Quotient Rule for Radicals
The root of a quotient is the root of the top (called a numerator) 
divided by the root of the bottom (called a denominator).



  a      =    ( a   



  b             (b
Example:


a)
(1/16





b)
(4/9
Although your book chooses not to cover them at this time, there are also other roots and these are shown with the radical sign and an index.  The index is a superscript (a number written just above some other thing; how an exponent is written) number written just outside and to the upper left of the radical sign.  The index does not appear in the square root because it is assumed to be 2 (the square root) if nothing is written.

More to Know

3(
-
This is the cube root;  3 is the index

4(
-
This is the 4th root;  4  is the index;  




It is the square root of the square root 





of the radicand.
The cube root “undoes” a cube.  The fourth root gives us the number which when raised to the fourth power will give us the radicand.  A good way to think of the 4th power is the square of the square!!

Good to Memorize Too
13  =  1;  23  =  8;  33  =  27;  43  =  64;  53  =  125

Note:  The cube root or any odd indexed root can have a real solution when the radicand is negative, since a negative times a negative times a negative, etc., is a negative number.  Whenever the index is even, it is not possible to have a real number solution to a negative radicand!
Example:


a)
3(8




b)
3((1/125

c)
4(256
Note:  It may be helpful to think of the 4th root as the square root of the square root, since you can easily do the square root of 256 and then you can again take the square root of that answer.  All indexes can be broken down in this way by thinking of the product of the indexes.  The sixth root could be thought of as taking the square root and then the cube root or vice versa depending upon which will get you better results!  You will learn that this is a legal operation, because roots can be written as exponents that are the index’s reciprocal, and the radicand is the base (all of this will be taught in algebra or intermediate algebra).
What if it is not a Perfect Square (Cube, etc.)

When the radicand is not a perfect square, perfect cube, etc., our book suggests that we use an approximation to the irrational number at this time.  The best way to find an approximation is to use your calculator or a table!  If you do not have a calculator or a table then the best that you can do is to give an approximate value for the actual value by looking at the 2 perfect squares that bracket the answer or by looking at the perfect squares that are factors of the number.  Example 9 on page 45 of Carson’s text shows this very nicely.  Let’s first do an example together to see how to find the root of a non-perfect square in several ways and then you should look at Example 9 on p. 45 on your own.
Example:

(8


Method 1:
Calculator

     Step 1:  Key in the radicand: 8

     Step 2:  Find the key that looks like

      this (x    and press it


(If you have a more advanced scientific 

calculator, you will have to do the following:

Key in the radicand, locate the key that looks

like x ( y and press that, then key in 0.5 and 

then enter)

     Step 3:  Round
Method 2:
Table

     Step 1:  Find the radicand in the 1st 

     column of the table

     Step 2:  Move across the row to the

      3rd column of the table

Method 3:  Bracketing using closest 

       perfect squares (as in Ex. 9)
     Step 1:  Determine the perfect squares

   closest to the numbers at hand

   4 & 9 for our radicand of 8

     Step 2:  Determine the fraction portion of

    how much closer the radicand is to

    one verses the other.  There are 5 

    numbers between 4 & 9 and 8 is 4/5 

    of the way between 4 & 9


     Step 3:  Determine the approximation by 

   taking the square root of the smaller
 
   perfect square and add that to the 

   decimal representation of the fraction 

   in step 2 to that.  Square root of 4 is 2 
 
   and the decimal representation of 4/5 is 

  0.8, therefore the approximation is 2.8, 

   which you will see is quite a good 

   approximation to the numbers that we 

   got with methods 1 & 2
Method 4:  Finding the perfect square 

      factors

     Step 1:  Determine the largest perfect square 

    that is a factor of the radicand and its 

    accompanying factor. (This can be done 

      by using prime factorization if you have no 

     clue.)
4 is the largest perfect square that is a factor of 8



4 ( 2 is 8

      Step 2:  Take the square root of each of the 

    factors simplifying the square root of 

    the perfect square and multiplying it 

    by the square root of the factor that is 

    not a perfect square.

(4  (  (2  =  2(2

Note:  If you multiply the approximate value of (2   by 2 you will get an approximate value equal to the values of methods 1 & 2.  2 ( 1.414 = 2.828.
Your Turn
Try one on your own using the 4 methods
(27

Recommended HW§1.4
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§1.5  Order of Operations
When many operators are used in a single mathematical expression it can become confusing as to which one to do first.  We solve this by using order of operations and grouping symbols.  Grouping symbols such as brackets [ ], braces {}, and parentheses ( ), and radicals ( help us to tell others what we wish them to do first, which leads directly into the order of operations.


Order of Operations

Parentheses, Brackets or Braces


Exponents


Multiplication and Division in order from left to right


Addition and Subtraction in order from left to right

A trick for reminding yourself which operations to do, in what order is the following:  Please Elect My Dear Aunt Sally or PEMDAS
Example: 


a)
7  +  22  (  2




b)
1  +  9(5 ( 21


c)
6 ( 3  + 2(10  (  5



d)
4  (  9/3  +  1

Note:  When an order of operations problem involves a fraction bar with operations above and below the bar, this is called a complex fraction and we solve it by using order of operations on the top expression and the bottom expression and then dividing the top by the bottom, as a fraction bar denotes division.

Example:


a)
  4  (  3  +  8    


b)
11  +  32  +  6(8   (  2)  


     2  (  2




          2  +  3  (  4


c)
             2  (  6  (  4  +  (49             




  34  (  5(8  (  2)  (  6  +  (7  (  3)2


d)
  4(169  (  25  +  {[30  (  3(5  +  2)]  +  [70   (  (3  +  5)2]}  





[3(2  +  1)  +  52  (  (3  (  6  +  2)  (  5]  (  (5  (  2)

Recommended HW §1.5
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§1.6 More with Variables, Formulas & Solving Equations
This section really just continues some of the concepts that we have already begun.  I am going to discuss 2 of the concepts presented – the volume of a geometric figure and finding the missing factor in a formula.  The other concepts, area of a parallelogram and the perimeter formula I will leave for your review.

The volume of a geometric figure is a 3 dimensional measurement.  It is therefore measured in cubic units.  You can think of it as finding the area and then stacking areas to find how much will fit inside an empty geometric figure or continuing on with the idea that we established in finding the area, it is finding the number of cubes that will fit inside a 3 dimensional object.  I like to start out with a rectangular solid – a box or a fish tank.  I like the fish tank, because it evokes exactly the concept that we want with volume – How much water will the tank hold?

Volume of a Rectangular Solid



V =  l(w(h
Example:
Cereal A comes in a rectangular box that is 20 centimeters by 6 

centimeters and 25 centimeters high.  What is the volume of the cereal box?

I will piggy-back the next concept off the volume idea.  This type of problem is a missing factor problem.  We will set it up using our formula and plugging in all the values of the variables that we have, finding that one is missing.  We will then solve for that missing factor using the inverse of multiplication – division.

Example:
What is the length of a fish tank, that 3 feet high and 2 feet wide if its volume is 30 cubic feet?

Recommended HW §1.6
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§1.7 Problem Solving & Applications
I covered the concepts present in this section back in section 1.3.  I will review a couple of questions like the ones covered here, but this section is mostly for you to review on your own.  You should be reviewing the process for solving a word problem and the idea of solving an area problem of a compound figure (a figure made up of two components).

Example:
Find the volume of a storage container that is made up of two rectangular 

boxes stacked on top of one another.  The entire unit is 15 inches long and 

6 inches wide.  The bottom portion is 10 inches high and the top portion is 4 inches high.

Example:
Find the volume of air in a room such as that described by the following problem if the room has ceilings that are 8 foot high.

Example:
I have a storage container for gift wrap.  I will attempt to draw it on the 

board for you, but let’s suffice to say that it is approximately a small 

rectangle stacked on top of a tall rectangle.  The dimensions for the bottom 

are approx.: 12in. x 6in. x 36in.   The dimensions for the top are approx.:  

10 in. x 6 in. x 4 in.  Approximate the volume by looking at the top and 

bottom as rectangles.
Recommended HW §1.7
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Chapter 1 Review (Not Covered In Class)

Place Value


Example 1:  Write the following number in words:  1,297,354


Example 2:  Write the following number in expanded form:







5,781

Number Line

Example 3:  Using the number line show:  5  +  2


Example 4:  Using the number line show:  3  (  2

Properties of Addition

Example 5:  What property is being used in the following?





7  +  8  =  8  +  7


Example 6:  What property is being used in the following?





( 5  +  7 )  +  2  =  5  +  ( 7  +  2 )


Example 7:  What is the identity element for addition?

Perimeter

Example 8:  What is the perimeter of a rectangle with length 




10 and width 5?

Example 9:  Find the perimeter of the polygon below.







Rounding and Estimating

Example 10:  Round 1,981 to the nearest hundred


Example 11:  Round  to the nearest ten and estimate





15  +  175  +  1,721


Example 12:  On a test you have the following problem and you 




wish to estimate the answer to see if you are close 




to the correct answer.  What is your estimate?





1,725  +  929  +  3,019

Tables

Example 13:  What is the total expenses for the years ’90 through ’93?

	Year
	Expenses

	1990
	$6,000

	1991
	$5,500

	1992
	$7,300

	1993
	$27,500

	1994
	$31,800


Algebraic Expressions 

Example 14:  What does it mean to simplify an expression?


Example 15:  What is a variable?


Example 16:  How many terms are in the following?





7x  +  5  +  2

Properties of Multiplication


Example 17:  Write out in words what this means:  5n


Example 18:  Show two different ways of writing multiplication.


Example 19:  What is the identity element for multiplication?


Example 20:  Show an example of the commutative property for multiplication.


Example 22:  What property is being used in the following?





6  (  3n  =  18n


Example 23:  Multiplication represents __________________.


Example 24:  Multiply
300  (  200  =


Example 25:  Solve the following in two ways:






2 ( 7  +  4 )

Division


Example 26:  Write the following division problem in three other ways:






15  (  3


Example 27:  What is the answer to a division problem called?


Example 28:  Name the parts of the problems below:






 24 
=  3






  8


Example 29:  I will know that I have a division problem because I will be 



breaking things into 
_______________.

Exponents

Example 30:  An exponent represents repeated ____________.


Example 31:  In 52 the 5 is called the _______________.


Example 32:  Write 32 in words, two different ways.


Example 33:  Write out what 43 means or expand 43


Example 34:   What is the special word that we use for "raised to the third 



power"?


Example 35:   What is the special word that we use for "to the second power"?


Example 36:
2,009,8720  =


Example 37:
1201  =


Example 38:
2791  =

Order of Operations

Example 39:  Write out the correct order for doing operations.


Example 40:  Solve:  9  (  22  +  24  ( 22  (  12


Example 41:  Name three grouping symbols that we will be seeing.


Example 42:  Simplify  ( 2  +  5 )  (  22  (  2  +  4  (  13
Area

Example 43:  What is the area of the figure below?





Example 44:  What are the appropriate units for area?

Word Problems


Example 45:  John has seventeen baseball cards and he gives his cards to Jose 



who has fifty-nine trading cards.  How many cards does Jose have 



now?


Example 46:  There are 4 six packs in a case of soda.  How many cans of soda 



are in 6 cases?


Example 47:  There are 72 cans of soda in the fridge.  How many six packs are 



there?


Example 48:  Mary is 60 inches tall and John is 73 inches tall.  If Mary could 



stand on John's head how high could 
they reach?


Example 49:  Alexander needed 514 points to get an A, but he was 45 points 



short.  How many points did Alexander have?

Properties of Division


Example 50:
857  (  0  =


Example 51:
0  (  2,851  =


Example 52:
871  (  871  =


Example 53:
Divide and Check





25,289  (  25  =

Order or Comparing Numbers

Example 59:
Place the appropriate symbol between the numbers to show 

their relationship (<, > or =)


a)  55

75


b)  27

26

Subtraction

Example 60:
Subtract and check





7,584 ,001  (  2,751,983  =

HW Ch. 1 Test (book)
p. 82-83 all

Practice Test

Instructions:  Write your name before you begin the test.  Show the work to each problem in a clear and organized manner and box your final answer.  If you don't show your work on the exam, please indicate where I might find the work, and label it clearly.  If there is no work shown for a problem it will be entirely correct or entirely incorrect!  Work carefully.  Good Luck!!
1.  Show the sum of 6 and 2 using the number line.

2.  Show the difference of 4 and 3 using the number line.

3.       Use the associative property  of addition to sum the following (show 

your work so that I can see your use of the associative property):  

8  +  2  +  5  +  1

4.       John has 319 chickens on his farm.  A neighbor gives him 58 more.  

How many chickens does John have now?


5.  What is the perimeter of the following figure?

   
    18m(









    12m


20m(












29m(













6.  What is the perimeter of a room that is 20 feet long and 12 feet wide?

7.  Estimate the answer to the nearest hundred:





791  +  1,252  +  315  =
8.  Round to the nearest ten thousand:





95,281  =  _________________________

9.     The following are the models of cars and their average mileage before 

major breakdown .  What is the difference between the most miles before 

breakdown and the least amount of miles before a breakdown?

	Model
	Miles Before Major Breakdown

	Ford Taurus
	75,000

	Nissan Sentra
	200,000

	Acura Integra
	125,000

	Cheverolet Capri
	50,000


10.  Write the following in digits and symbols:  

Seven more than the difference of fifteen and a number.

_______________________________________________

11.     Marge had $3,291 in the bank and she wrote a check to the electric 

company for $129.  How much money does she have after that?

12.  Multiplication is repeated ___________________.  (Fill in the blank)

13.  There were five fifth grades in the Cumberland School District.  Each fifth grade had 

32 students.  How many total fifth graders where there in the Cumberland School District?

14.     Label each as the associative property, commutative property, 

distributive property, identity element or property of zero for 

multiplication.


a)  7(8) = 8(7)



_________________________


b)  7 ( 1  =  7



_________________________


c)  7 ( 8 +  2 )  =  7 ( 8  +  7 ( 2

_________________________  


d)  ( 7 ( 8 ) ( 2  =  7 ( ( 8 ( 2 )

_________________________  

15.  Show four distinct ways of writing seven multiplied by eight.


___________________________
________________________


___________________________
________________________

16.  Simplify:




9 ( 7  +  2 )  =  ___________________________

17.  Multiply:




720  x  100  =

18.     There were 148 kids that had to be crowded evenly into 8 spaces.  

How many kids would not fit?

19.  Simplify using order of operations to arrive at a numeric answer:




8 ( 4 )2  (  6  (  3  =

4 ft.





5 ft.





5ft.





7 ft.





6 ft.





5 ft.





7 m





3 m





8 m





? cm





23 cm





8 cm





4 cm








9 cm





10 cm





5 cm





9 m





6 m





2m





16 m





9 cm





9 cm





5 ft.





7 ft.





b





h





B





b





h





h
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r





s





s





w





l





2





2





h





15 m








7m





7m





3m





4 m





7m





12 in.





27 in.
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