§1.1 Study Skills for Success in Math & Using a Calculator
Read this section and be able to answer the questions on page 6 (#1-5, #8-13, #18&19).

§1.2 Sets & Other Basic Concepts
Numbers
The number line is set up with increasing numbers to the right and decreasing numbers to the left.  This is referred to as the order property.




You need to be able to:

    1)  Graph a number on a number line – either whole or fractional.  A dot and labeled 

          with the number is correctly graphed.

     2)  Graph inequalities, both simple and compound.  Knowing what and how to graph 

the endpoint(s) as well as the continuance to infinity or between two endpoints.

     3)  Inequality symbols  (note: the arrow points to smaller)

    >  -- Strictly greater than


    <  -- Strictly less than


    ( -- Greater than or equal to


    ( -- Less than or equal to


    ( -- Not equal to


Example:
Graph the following:



a)
x  >  5



b)
-8  <  x  (  3

Comparing ( 
By now I would expect that you could compare any two numbers successfully, but it may be the symbols that are still shaky.  If you are having trouble comparing numbers the easiest method is to visualize the number line as the number line has the order property, meaning that the more left the number the smaller and the more right the number the larger the number.  When comparing two decimals you can compare their digits and once a digit is larger that is the larger number.  When comparing fractions you can find their cross products and the larger cross product is the larger fraction.  Be careful when comparing two negative numbers, because the above rules will lead you astray as the larger absolute value (without the sign) is actually the smaller number when talking about negative numbers.  Also remember that when a negative and a positive are compared the positive is always greater.


Example:
Use the inequality symbols <,>,( or ( to compare:



a)
-3

8



b)
2.25

2.24



c)
-3.4

-3.1



d)
4/9

5/7


e)
-4/9

-5/7
Sets of #’s
We will be referring to the following sets of numbers through out the course:


( -- Real numbers.  All numbers that you can think of such as decimals (0.6666), 

                    fractions (4/7), whole numbers (5), radical numbers ((2 ), zero and negative 

                     numbers (-1200).


Q --  Rational numbers.  These are built from the integers as P/Q, Q(0.


H --  Irrational numbers.  These are numbers that can’t be described by P/Q, Q(0.  

         Such numbers include (, e, (2, etc.

I  --  Integers.  These are the positive and negative whole numbers and zero.  They 

        are sometimes subdivided into the positive and negative integers and zero.

W --  Whole numbers.  These are the positive integers and zero.

N --  Natural numbers or counting numbers.  These are the same as the positive 

         integers.  They do not include zero.

A subset is a set that is contained within another set.  All the sets above are sets of the (.  The rational & irrationals together make up the (.  The whole numbers are a subset of the integers and rationals.  The natural numbers are a subset of the integers, wholes, & rationals.  The irrationals are only a subset of the (.

Refer to page 11 of Angel’s text for a nice table.

Writing sets of numbers
We can write a set, usually to express a solution set, in 2 ways:


Set Builder Notation – Descriptive Representation



{ x |  x ( 0  and x ( I}

This describes the whole numbers.



Roster Form – Listing of elements (a member)


{0, 1, 2, 3, 4, 5, …}

This also describes the whole numbers.



There are instances when one type is better than the other.  Small sets can easily be listed so roster is usually better.  Infinite sets with a definite pattern can also be easily listed with roster form.  However, an infinite set with an odd pattern, may be more easily described with set builder.  Sometimes we will be required to use one type versus the other.  For instance inequalities solution sets require the use of set builder notation, whereas a linear equation’s solution usually only requires the use of roster form.

Intersection and Union
These are two ideas that you may not be familiar with.  They come from set theory and are important in our study of inequalities.


Intersection is a mathematical “and.”  It means contained by all sets.  It is the 

overlap when visualized (see Venn diagrams).  It is abbreviated (.  You may be 

able to remember this better if you think of it looking like an A without the cross 

in the middle.


Example:
Find  A ( B when 
A = {2,4,6}  &  B = {0,2,4,6,8}

In this example, A is a subset of B (written A ( B) and therefore the intersection is A.


Example:
Find C ( D  when C = {1,3,5,7}  & D = {2,4,6,8}

The above example’s solution is called a null set or an empty set.  The empty set is shown with empty braces {} or with the symbol (.  It is not wise to use crossed zeros in math because of this symbol!!

Union is a mathematical “or” and it means either one or the other so it joins the sets.  Its abbreviation is (.


Example:
Find A ( B  when  A = {1,2,3}  &  B = {4,5,6}

Note:  When there is no overlap the union does not care.  This is unlike the 

intersection which would be a null set.


Example:
Find C ( D  when  C = {2,4,6}  &  

D = {2,4,6,8,…}

Note:  When one is a subset of the other, the union is the larger set.  Whereas, 

when one is a subset of the other the intersection is the smaller set.
Now that we have discussed a little about a subset, let’s relate our number sets and the concept of a subset.  Remember that a subset is a set contained by the larger set.  A ( B is read A is a subset of B, meaning that A is contained within B.


Example:
Which of the following are true statements?



a)
W ( Q



b)
W ( N



c)
Q ( I

Now, let’s take an example from you book for a real world relationship to set theory:


Example:
See p. 16 #102

Venn Diagrams
Venn Diagrams are a way of visualizing sets and their relationships (union, intersection, etc.).  Circles inside a rectangle are used to represent the sets.  The rectangle is something that Angel does not use, but it is commonly used and is called the universe.  The universe in math is generally considered the ( and is the set of all possible elements from which the sets can be drawn.  Overlap of circles represents intersection and shading helps to define each set and to more clearly see their overlap.


Example:
Give the set in roster form based upon the following 

Venn Diagram. (See #105 in Angel)



a)
A

b)
B

c)
A ( B

d)
A ( B


Example:
List the set in roster form  (see #39-49 in Angel)


a)
B = {y | y(N, y is odd, y < 8}



b)
L = {x | x ( I, x > 5}



c)
K = {z | z ( W, 3 < w < 4}


Example:
Illustrate each set on a number line (see #69-77 in Angel)


a)
{ x | x ( I, -1.7 (  x  ( 2.3}



b)
{ y | y ( N, ¼ ( y < 2/3 }

§1.3 Properties of Operations with (
Opposites are numbers that are the same distance from zero in the opposite direction.  Shorthand for the opposite is:

 -(a)
where a ( (

Example:
-(5)


Example:
-(-5)
Also called the double negative property
The absolute value is the distance from zero regardless of direction.

Shorthand for the absolute value is:

| a |

a ( (

Example:
| 2 |   and  | -2 |

Note:  It is the number regardless of sign!
Combining Opposites & Absolute Values
1)  Simplify inside parentheses 1st
2)  Evaluate the definition of absolute value

3)  Find the opposite


Example:
Evaluate each of the following:

a)
- | -3.14|

b)
- | 2 |

c)
| - (-3) |

Comparing Absolute Value Expressions
1)  Apply steps in simplifying an absolute value expression

2)  Compare the results with  inequality symbols <, >, =


Example:
Compare the following using <, >, =



a)
| - (-9) |

-9



b)
- | 11 |


- | 9 |

Note: Work must be shown in simplification steps for full credit.

Note2:  Absolute value signs are parentheses and you always work from the inside out when working with parentheses.
Order of Operations

P
arentheses


E
xponents


M
ultiplication


D
ivision


A
ddition


S
ubtraction

The most common error is to do addition and subtraction before multiplication and division!


Example:
5  +  9  (  5


Example:
24  (  6  (  3

Integer Operations

Rules for Addition of Integers

1)  Same signs – Keep the like sign and add the numbers


2)  Opposite Signs – Subtract smaller from larger and keep larger sign



Example:
- 9.51  +  -2.12



Example:
- 3/4  +  ¼

The additive inverse is the opposite.  Integer subtraction is addition of the inverse!!


Example:
Change the following to addition





-9  (  5

Multiplication/Division of Integers
  +  (  +  =  +


  +  (  (  =  (

Example:
(-8)(5)

  (  (  +  =  (
  (  (  (  =  +

Example:
-54  (  -9

Fractions/Integers & Order of Operations including Absolute Value

Addition/Subtraction with Fractions

1)  Find LCD


2)  Build higher terms (remember whole # over 1)

3)  Add numerators & carry along LCD


4)  Simplify (lowest terms)


Example:
Simplify the following




a)
3/5  (  ( ¾ (  1/3)




b)
-2  (  3/5



c)
¼  (  5/6

Multiplication with Fractions

1)  Cancel (divide out common factors)

2)  Multiply numerators


3)  Multiply denominators

Note:  A very common error is to forget to multiply the denominators if they are alike! 


Example:
Simplify the following



a)
( 3/5 )( - 1/2 )(6)



b)
- | 3/8 |  (  | - 32/27 |

The multiplicative inverse is the reciprocal.  The reciprocal is 1 over the number, the number that you multiply by to get the identity element of multiplication (one).

Division of fractions is multiplication by the inverse!


Dividing Fractions

1)  Invert the divisor (2nd number when written a ( b)

2)  Multiply as before



Example:
Simplify the following:




a)
`-4  (  ¾ 




b)
| -1/5 |  (   - | - 5 |

Decimal Operations

Addition & Subtraction

1)  Line up the decimal (hence lining up the place values)

2)  Add the like place values; don't forget to bring down the decimal!



Example:
Simplify the following:




a)
-5.1  +  2.5




b)
| -3.25|  (  5




c)
- | 5.1  +  (-3.52) |  (  10




d)
-5.1  (  (-3.25)  (  1.1

Note:  This is a difficult problem.  The key is to focus on the operators!!


Multiplication

1)  Multiply the numbers


2)  Count decimal places total in factors

3)  From right count to left same number of places as decimal



Example:
Simplify the following:

a)
(-0.8)(-1.2)

b)
| -5.4  (  1.2 | ( (5.1  +  0.9)

Properties of the (

Addition Properties

Associative 

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


Commutative

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


Inverse


-a  +  a  =  0


Identity

a  +  0  =  a


Multiplication

Associative 

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


Commutative

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


Inverse


a  (  1/a  =  1


Identity

a  (  1  =  a


Distributive Property


a(b  +  c)  =  ab  +  ac


Properties of Zero

Multiplication

a  (  0  =  0


Division by

a  (  0  =  undefined
also seen as:    0 (a     or    a/0

Zero divided by
0  (  a  =  0

also seen as:    a (0     or    0/a
Note:  This is not in the book but I would be remiss without mentioning it!
Subtraction and Division DO NOT have similar properties!!!!

Word Problems

YOU MUST SHOW SET UP WORK!!!
1)  What do the numbers in the problem mean?

2)  How did you arrive at the equation/expression in words and math symbols

3)  Give expression/equation with substitution of the numbers from step 1.

4)  Show the work in solving


Steps in Solving a Word Problem

1)  Read & Understand the main idea, the pertinent number information & 

     questions to be answered.

2)  Summarize the given information as listed above

3)  Decide how to get the answer using words & math symbols

4)  Substitute the pertinent numbers into the equation in 3

5)  Solve your equation/expression

6)  Give the answer with units and /or appropriate phrases


Example:
#139  p. 28




Quaterly Payments =




Pre-Paid 1 Yr. =




Total Tax Owed =




Refund/Owe =

Note:  This is an example of a 2 step word problem because it has multiplication and subtraction.

§1.4 Order of Operations
Exponents

an = a ( a ( a ( ( ( a



a taken as a factor "n" times

"a" is called the base
"n" is called the exponent

Example:
Name the base and the exponent, then expand






53

Example:
Evaluate (you must expand first)



a)
52




b)
- 52


c)
(-5)2




d)
(2/5)3


e)
(2.1)1.3
Note:  -52( (-5)2  because 5 is the base and not –5, because –1 ( 5 = -5
Radical Expressions


( a  =  b


b taken n times is equivalent to a

"n" is the index

"a" is the radicand

(   is the radical

"b" is the root

Note:  A radical expression looks for the base"b"

A radical expression can be written as an exponent.  Most authors don't get around to telling you this until the end of intermediate algebra, but I always teach it from the get go, leading to less confusion in the end!

A fractional exponent represents a radical expression.  One over the index represents the radical expression   (a   .



(a)    =  b


equivalent to the nth root of  "a"

Note: This is useful when finding the nth root of a very large number and for applications of radical expressions.

Some Basicsu

1)  If the index is even then the radicand can't be negative

Example:
( -4  =  Not a (

since no ( number times itself an even 

number of times yields a negative number.

2)  If the index is odd then the radicand can be negative and if so the root is negative


Example:
( -8  =  


since a negative number times itself an odd 

number of times yields a negative number.
At this time, if you don't already have them memorized, I highly recommend the memorization of the following perfect squares and perfect cubes!



Perfect Squares 1-15 and 25

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, 252=625

Perfect Cubes 1-5

13=1, 23=8, 33=27, 43=64, 53=125


Example:
Evaluate



a)
(1/4


Square root of quotient is quotient of square roots



b)
(-0.125

Deal with the # and ignore the decimal until the end



c)
- ( 16


Break down to primes and divide by index to get root



d)
(15/13

Rund the answer to the nearest 1000th from calculator
Order of Operations

P
arentheses




Also remembered by some as 
E
xponents




Please Excuse My Dear Aunt 


M
ultiplication




Sally


D
ivision


A
ddition


S
ubtraction


Example:
Evaluate

(1/2)2  (  (0.1)2 +  44  (  (-2)3

Example:
Evaluate



a)
6  +  15   (  3



b)
6 ( 3  (  9  +  ½




c)
2((-1  +  (81 )  (    15  







         (25



d)
  5(-5)  (  8  (  2  (  22  





     2  (  (8 (32  (  23)



e)
  5(2 (  3)    +    3(52  (  28)  





       -22
        3  (  (-7)

Evaluating Algebraic Expressions
1)  Replace each variable with open parentheses

2)  Put the value given for the variable into the parentheses

3)  Solve the resulting order of operation problem


Example:
Evaluate the following when 
x = 2 and y = -3





5x  (  3y2
§1.5 Exponents
Exponent Rules
Product Rule



xn xm  =  x n + m


For like bases multiplied add the exponents

Quotient Rule



  xn   =  x n ( m


For like bases divided subtract the exponents



  xm



x ( 0

Zero Exponent



x0 = 1



Any non-zero number to zero exponent is 1







x ( 0

Negative Exponent



x –n  =    1  


The negative is shorthand for take the 

 xn


reciprocal.  x ( 0

Power Rules


Product to Power
(xy)m  =  xm ym

Power to Power
(xm)n  =  x m(n


Quotient to Power
    x       =     x m  
y ( 0




   
    y              ym
Note:  Any number or variable without an exponent is considered to have an exponent of 1.

Example:
Evaluate the following



a)  2-3




b)      1  
Not where it belongs!






  
         5 –2
Deal with that first.


c)
(- 2/5) –3


d)
3-2  +  2-3

Example:
Simplify



a)
- 50



b)
7x0



c)
(xy)0



d)
2x0  (  y0


d)
(7  +  x)0

Example:
Simplify.  Write without negative exponents.



a)
(7x5)(-2x –6)


b)
  12x5y  










   3xy3



c)
  z –5 



d)
  (3x2)(2x –2)  





  z –3



     
         x3


e)
  18x5y –3z8  





    x –3y5z2

Example:
Simplify.  Write without negative exponents.



a)
(-x)5



b)
(-1/x)4



c)
5(x2)3



d)
-3(-x –2) –3



e)
  5x  



f)
  4x –3  





 2y5




  5y2

Example:
Simplify.  Write without negative exponents.



a)
  12a2c7  


b)
  -x2y3z –3  





   4a 5c2



   x5y –2 z2


c)
   (2x2y3)2  


d)
  (5x2y –5) –2   





  (3x –5y2)3



    (3x –5 y3)3

Note:  Possibly best to attack any negative exponents 1st, then simplify the product/quotient rules and finally deal with the power rules.

Example:
Simplify using the product rule

y 2m + 5  y m ( 2

Example:
Simplify using the quotient rule

  15x 7n ( 5  









   3x 2n ( 3

Example:
Find the value of the "?"

  x –2y3z     =       z12   










  x4y?z –3         x18 y6
Note:  This becomes an algebra problem, since 3 ( ?  =  -6

Example:
Apply the rules and don't worry about the fractions






  x  






  x

Note:  In this problem you must find the LCD and build the higher term of the fractions in order to use the quotient rule!
§1.6 Scientific Notation
Scientific Notation is a number written between 1 and 10, not including 10 ((1 and < 10) then multiplied by a factor of (power of) 10.



*  Negative exponents on the power of 10 represent numbers > 0 but < 1, 

    not negative numbers!!



*  Positive exponents of 10 represent numbers ( 1

Writing In Scientific Notation

1)  Place decimal so that the number is between 1 and 10, not including 10

2)  Count the number of places to get the decimal back to where it was

3)  a)  If the original number was a decimal between 0 and 1 use a negative exponent

     b)  If the original number was a number greater than 1 use a positive exponent


Example:
Write  the following using correct scientific notation



a)
50,025




b)
0.00505



c)
The world's population is approximately 6 trillion

Writing In Standard Form (like any number)
1)  "+" exponent moves the decimal to the right same number of places as the exponent (represents multiplication by a factor of 10)
2)  "(" exponent moves the decimal to the left the same number of places as the exponent (represents division by a factor of 10)


Example:
Express without exponents (in standard form)


a)
5.1700  x 10(4


b)
6.14  x  109
Multiplication/Division with Scientific Notation
1)  Multiply/Divide the numbers

2)  a)  If multiplying add the exponents of the powers of 10 (Product Rule)
     b)  If dividing subtract the exponents of the powers of 10 (Quotient Rule)

3)  Write in correct scientific notation (this means y.yyy x 10z)

Example:
Multiply/Divide using exponent rules



a)
(4 x 107)(5.1 x 10(2)

b)

  3.6  x  105  












     6  x  102

Example:
Write in scientific notation and then multiply or divide



a)
93,000,000  (  3,100



b)
26.5%  of 139,200,000

Note:  A percentage must be converted to a decimal by moving the decimal 2 places to the left before it can be used for calculation (this is all that your calculator's percentage key does!).
Adding/Subtracting with Scientific Notation
1)  Put both numbers in terms of the same factor of 10 (use the factor of 10 that is the larger 

      especially if subtracting)

2)  Add/Subtract the numbers carrying along the factor of 10

3)  Rewrite in correct scientific notation


Example:
Find the difference between 6.14 x 109 and 2.81 x 108.


Example:
What is the sum of 
9.99 x 107
and 
8.3 x 105
Ch. 1 Review
Set Notation #1&2 from Ch.1 Review p. 62-64

Roster Form – List Finite or describable infinite


Set Builder – Describes infinite sets

Important Sets of Numbers #7-16

Real – Rational & Irrational #'s


Rational – Described by P/Q where Q ( 0


Irrational – Mostly ( , ( & e  (non-repeating & non-terminating decimals)

Integers – Positive, Negative & Zero


Whole #'s – Includes zero


Natural #'s – No Zero & ( 1

Subsets #3-6

Part of another set

Intersection & Union #17-20

(  – Intersection (in both)

(  – Union (includes all)

{} or O  –  Empty or null set

Graphing on Number Line #21-24

Points – Use a solid dot & label


Endpoints – Solid dot for inclusion (( or ()



         Open for not included (< or >)


Sets – Endpoints and everything in between with a line between endpoints

Ordering & Comparing R #25-38 

Inequality Symbols – 
> Greater Than, ( Greater Than or Equal To





< Less Than, ( Less Than or Equal To


Consider # Line When Ordering

Properties of  R #39-48

Multiplication:
     Associative

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




     Commutative
a(b = b(c




     Identity

a ( 1  =  a




     Inverse

a ( 1/a  =  1


Addition:
     Associative

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




     Commutative
a + b = b + c




     Identity

a  + 0  =  a




     Inverse

a + -a  =  0


Subtraction & Division have no such properties


Subtraction is addition of the inverse (opposite)

Division is multiplication by the inverse (reciprocal)


Properties of Zero:
Multiplication

a(0 = 0





Division by Zero
a/0  = undefined





Zero ( Anything
0/a  =  Zero


Distributive Prop.
a(b + c) = ab + ac

Absolute Value #49-62

Distance (( no sign) from zero regardless of direction (sign)
Opposite #49-62

Same number, opposite sign

Integer Operations #49-62

Subtraction redefined (see above)


Addition



Same sign – Add #'s & keep like sign



Opposite Sign – Subtract & keep sign of larger


Mult/Division



+ ( + = +

( ( ( = +



+ ( ( = (

( ( + = (
Order of Operations #49-62

PEMDAS



Multiplication & Division Left to Right order



Addition & Subtraction Left to Right order

Evaluation #63&64

Parentheses for variables & plug in


Use order of operations

Roots #49-62

(a  =  b

b used as a factor n times equals a



a    =  b

same as above; another way to write root

Negative # to odd exponent is negative

Negative # to even exponent is positive

Word Problems #65&66

Set up is key – Shorthand for all information given




 Define variable




 Give equation in words and substitute #'s and variables to solve

Exponents #67-94

Product Rule – Add exponents of like bases


Quotient Rule – Subtract num ( denom exp. when like bases


Power Rules – Mult. exponents


Complex Problems – Work inside out


Negative Exponents – Means Reciprocal





Never leave with a neg. exp. in final answer


Zero Exponent – Always 1


* Exponent only applies to # to the left of exp.*


*See above notes in roots about negatives to even & odd exponents*

Scientific Notation #99-104

Std. Form ( Sci. Note – Place decimal, count # of places to get back, 

     big # pos. exp. and small # neg. exp.


Sci Note ( Std. Form – Pos. exp. move decimal right & Neg. Exp. decimal left


Mult./Divide using exponent rules – Mult./Divide #'s & Add exp. of 10


*Correct Form* -- number ( 1 but < 10


Add & Subtract w/ sci. note – Same factor of 10 1st , add/subtract, correct sci. note
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Quotient Rules





Power Rules
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Neg under odd index is OK, Neg under even index is No R solution
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