§2.1  Simplifying Algebraic Expressions

Objectives
· ID Terms, (Un)Like Terms 

· Combine Like Terms

· Remove parentheses using distributive property

· Translate

Term – Number, variable, product of a number and a variable or a variable raised to  a power.


Example:
a)   5

b)
5x
     c)
    xy

d)
x2
Numeric Coefficient – The numeric portion of a term with a variable.


Example:  What is the numeric coefficient?

a)
3x2

b)
x/2

c)
- 5x/2

d)
– z

Like Term – Terms that have a variable, or combination of variables, that are raised to the exact same power.


Example:  Are the following like terms?  Why or why not?




a)  7x

10x2




b)  - 15z
23z




c)  t

15t3




d)  5

5w




e)  xy

6xy

f)  x2y

- 2x2y2

Simplifying an algebraic expression by combining like terms means adding or subtracting terms in an algebraic expression that are alike.  Remember that a term in an algebraic expression is separated by an addition sign (recall also that subtraction is addition of the opposite, so once you change all subtraction to addition, you may simplify.) and if multiplication is involved the distributive property must first be applied.

Step 1:  Change all subtraction to addition


Step 2:  Use the distributive property wherever necessary


Step 3:  Group like terms


Step 4:  Add numeric coefficients of like terms


Step 5:  Don’t forget to separate each term in your simplified expression by an 

addition symbol!!

Example:  Simplify each

a)
2x  +  4x2  +  5x  (  2x2  +  5

b)
5y  –  14  +  7y  (  20y

c)
-3(2x  +  5)  –  6x


d)
9y2  –  (6xy2  –  5y2)  –  8xy2

e)
5x  –  (3x  –  10)


f)
2  –  4(6x  (  6)

g)
Subtract 6x  –  1 from 3x  +  4
h)
½(12x  –  4)  –  (x  +  5)

Before we begin the next section, we should practice translation again, as this chapter is building to word problems!


Example:  Translate the following.  Simplify if necessary after translating.

a)
The sum of 20 and a number, multiplied by 9



b)
Three-fourths a number, subtracted from by twelve

c)
Seven more than twice a number

d)
The sum of 3 times a number and -2, increased by twice the number

e) The sum of 2, three times a number, -9, and the product of 4 and the 

number

§2.2 The Addition Property of Equality

Objectives

· Define linear equations

· Use addition property to solve linear equations

· Translation

Linear Equations in One Variable are equations that can be simplified to an equation with one term involving a variable raised to the first power which is added to a number and equivalent to a constant.  Such an equation can be written as follows:






ax  +  b  =  c

a, b & c are constants

a ( 0

x is a variable

Our goal in this and the next section will be to rewrite a linear equation into an equivalent equation (an equation with the same solution) in order to arrive at a solution.  We will do this by forming the equivalent equation:

x = #       or      # = x
x is a variable 

# is any constant

Remember (at this time) that only 1 value will make a linear equation true and that is the value that we desire.  This also means that we can check (evaluate the expressions on each side of the equation to check for a true statement) our solution.

Recall the Fundamental Theorem of Fractions:

a  (  c   =   a  
(multiply/divide the numerator & denominator by the same number
b  (  c        b
and the resulting fraction is equivalent)

The method for which we will be creating equivalent equations is very similar to the Fundamental Theorem of Fractions.

Addition Property of Equality says that given an equation, if you add/subtract the same thing to both sides of the equal sign, then the new equation is equivalent to the original.

a = b     and     a  +  c  =  b  +  c

are equivalent equations
Example:  Form an equivalent equation by adding the opposite of the 

       constant term on the left.

9 +  x  =  12

We’ll use the additive property of equality to move all variables to one side of the equation (for simplicity, in the beginning, we will move variables to the left) and all numbers to the other side (in the beginning to the right).  This is known as isolating the variable.
Isolating the variable when there is only addition present is done by adding the opposite of the constant term to both sides of the equation (the expression on each side of the equal sign must first be simplified of course).  This is math magic!!  We add the opposite of the constant term in order to yield zero, using the inverse property of addition to yield zero (the identity property of addition –  the only number in addition that can magically disappear)!  This makes the constant disappear from the side of the equal sign with the variable!  Don’t get to carried away and forget that in order to make it disappear, you must add the opposite to both sides of the equal sign!


Example:
Solve by using the addition property of equality and the additive 

inverse.  In order to solve these, you must look at the equation and 

ask yourself, “How will I make x stand alone?”  This is where the 

additive inverse comes in –  You must add the opposite of the 

constant term in order to get the variable to “stand alone.”
a)
x  +  9  =  -11



b)
x  +  2  =  15

c)
x  (  3  =  -10



d)
x  (  7/8  =  3/8
e)
x  +  3  =  0



f)
x  +  3.5  =  1.27

Yes, you can probably look at each of the above equations and tell me what the variable should be equivalent to, but the point here is to develop a method that will work when the equation is more complicated!!

How do we know that we got the right number for the above answers?  We check them using evaluation!

Example:
Check to problems from the previous example

a)  x  =  -20  so   we replace x with 2 and get the following

-20  +  9  =  -11

-11  =  -11 

true statement, therefore(()this checks

b)





c)

d)





e)

Of course, every problem will not be as simplistic as the ones used as examples so far, and sometimes we will have to simplify a problem before we can solve it.


Example:
Solve the following problems.

a)
6a  (  2  (  5a  =  -9  +  1

b)
5a + 6 ( 4a  =  7a  +  8  (  7a

c)
3(a  +  7/3)  (  2a  =  1


d)
- ½ (8a  (  12)  (  (-5a)  =  4

e)
4a  +  1  (  3a  =  3(a  +  2/3)  (  3a

Again we need to practice some translation problems.  This time let’s translate algebraic expressions into symbols, using some word and visual problems.


Example:
If a 5 foot board is to be cut into 2 pieces and the first is to be x 

feet long, express the other length in terms of x.

Example:  
Two angles are complementary if their sum is 90 degrees.  If one 

angle is (2x + 5) degrees, then express the measure of its 

complement in terms x.  Simplify.


Example:
The sum of the angles in a quadrilateral is 360 degrees.  If the 1st 

angle measures 3x degrees, the 2nd 5x degrees and the 3rd x 

degrees, express the measure of the 4th in terms of x.  Simplify.

§2.3 The Multiplication Property of Equality 

Objectives

· Use the multiplication property to solve lin. eq.

· Use both the addition and multiplication properties simultaneously

· Translation

The Mulitiplication Property of Equality says that two equations are equivalent if the both sides have been multiplied by the same non-zero constant.

a  =  b       is equivalent to      ac  =  bc
a ( 0
We will be using this to solve such problems as:


Example:
4x  =  24

· By inspection we see that if x = 6, both sides are equivalent!

· However, if we want to isolate x what must 4x be multiplied by?  Think about it’s reciprocal!

· Using the idea of isolating the variable and the multiplication property of equality, we can arrive at a solution for x!

Example:
Solve using the multiplicative property of equality

a)
16x  =  48

b)
x/3  =  36
(Recall that x/3 is equivalent to 1/3 x)
*The following algebraic equation uses the addition property and multiplication property.  The addition property is always used first.

c) 14x  (  2  =  26

Now, let’s get a little more complicated with some material from section four.  We have all the tools that we need to solve any problem, we just have to apply them in the correct order!  Here is the process.

Solving Algebraic Equations
1)  Clear equation of fractions or decimals

2)  Simplify each side of the equation (distribute and combine like terms)
3)  Move the variable to the "left" by applying addition property

4)  Move constants to the "right" by applying the addition property

5)  Remove the numeric coefficient by applying the multiplication property

6)  Write solution as a solution set or variable = #


Example:
Solve and check.

a)
12x  (  5  =  23  (  2x

b)
2x  +  10  +  14x  =  2x  (  18

c)
5(2x  (  1)  (  6x  =  4

d)
1/3(3x  –  1)  =  -1/10  –  2/10

e)
x  +  3/7  =  -x  +  1/3  +  4/7
Now, let’s try a word problem or two.

Example:
Show setup and then write an expression for each of the following.  

Finish by simplifying.

a) The sum of two consecutive odd integers.

b)
The sum of four consecutive even integers.

§2.4 Solving Linear Equations

Objectives

· Clearing equations of fractions/decimals

· Applying all steps in solving alg. eq.

· Recognizing identities, contradictions and conditional equations

Simplifying: Clearing the Equation of Fractions (Getting Rid of Fractions)

Step 1:  Expand using the distributive property
Step 2:  Find LCD of all fractions (on both left and right)
Step 3:  Multiply all terms by LCD

Step 4:  Simplify left & right sides of the equation 


Example:
Solve by clearing the equation of fractions


a)
1/2  x   (  6/12  =  1


b)
4/3 (5  (  w)  =  - w

c)
x/2  (  1  =  x/5  +  2


d)
   4(5  (  x)  =  - x
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Simplifying:  Getting the Decimals Out

Step 1:
Expand by using the distributive property

Step 2:
Examine all of the decimals in the equation, and determine which has the most 


decimal places.  Count those decimal places.

Step 3:
Multiply every term in the entire equation by a factor of 10 with the same 

number of zeros as the number counted in step 2.

Step 4:
Simplify both sides of the equation


Example:
Solve the equations by clearing of decimals.

a)
2.7  (  x  =  5.4


b)
4(y  +  2.81)  =  2.81

c)
0.60(z  (  300)  +  0.05z  =  0.70z  (  0.41(500)

Now, here are some more to practice in class.  Raise your hand if you especially need help.  We will do these together in a few minutes, but you are expected to try them on your own, while I circulate.

Your Turn
Example:
Solve by clearing

a)
½ g  +  2/3  =  5


b)
0.5x  +  0.25  =  1.2



c)
1/3 (y  (  5)  =  ¼ 


d)
0.25(x  (  0.1)  =  0.5x  +  0.75
e)
x/2  (  1  =  x/5  +  2


f)
2(a  +  7)   =  5a  (  4
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g)
-7  (  (10x  +  3)  =  5x  (  (x  (  18)

Finally, we must discuss equations that have no solution or infinitely many solutions.  An equation that has no solution yields an untrue statement, in other words, when you go through the process of solving such an equation you will get a false statement such as      0  =  5.  This is a contradiction (an equation with no solution) and its solution set is written as 

a null set (symbolized with ( or { }).  An equation with infinitely many solutions yields a true statement, in other words, when you go through the process of solving such an equation you will get a true statement such as 5  =  5.  This is called an identity (an 

equation with infinite solutions and its solution set is all real numbers).  I will allow you to write ( rather than {all real numbers}, but note that the book indicates the set notation as

the correct answer.

Here is the same information, in list form.

Three Types of Equations
Contradiction – Instead of variable = #, a number will equal a different number, making 

    a false statement.  This means that there is no solution.  

    ( or {} is the solution set.

Identity – Instead of variable = #, a number will equal itself or variable will equal itself, 

     making a true statement.  This means that there are infinite solutions.

     ( is the solution set.

Conditional – An equation with only one solution, variable = #, is considered 

            conditional.


Example:
State conditional, contradiction or identity and give the solution.


a)
c  +  5  =  c  (  5


b)
2(a  +  1)  =  2(a  (  5)  +  12

c)
2(a  +  1)  =  2(a  (  5)  +  12  +  a

Note:  It is a common error when working with contradictions, identities and conditional equations to give the answer of {} when the equation is truly conditional with a solution set of {0}.

Now, for some application problems:


Example:  
Show all setup, write an equation using the setup and solve.  Don’t 

forget any appropriate units.

a)
Five more than twice a number is 37.  What is the number?

b)
Gary and Sue are 25 years old, if you sum their ages.  Gary is one year 

older than Sue.  How old are Gary and Sue?

c) The perimeter of a triangle is 35 meters.  The 2nd side is one meter more 

than twice the 1st side.  The 3rd side is 2 meters less than 3 times the 1st 

side.  Find the length of the 1st side.

§2.5 An Introduction to Problem Solving

Objectives
· Solving translation problems (number problems)
· Solving geometry problems

· Solving consecutive integer problems

· Supplemental Review of Percentage Problems

At this point we are about to begin the sections on word problems.  You should refer back to the words and phrases and their translations given to you on pages 14 & 15 of the Chapter 1 notes.  Next we’ll start with a process for solving word problems.

Steps to Solving a Word Problem

1.  Read & understand what the problem says and what is being asked of you.

2.  Assign a variable to an unknown and put all other unknowns in terms of this one 

     variable.

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.

Translation/Number Problems

Number problems are no more than the translation problems that we have already been doing, except that the variable will not be predefined!  You now need to be sure that you define the variable!



Unknown #  =  x (or whatever you choose)


Equation (  You will get this from translation

You will solve the equation and find the unknown number using your skills for solving algebraic equations.  For each problem you will need setup, an equation based on the setup, a solution using the equation and a final answer (with units when necessary).



Example:
Twice the difference of a number and eight is equal to three times 





the sum of the number and three.   Find the number.



Example:
If ¾ is added to three times a number, the result is ½ subtracted 





from twice the number.  Find the number.

More Complex Translation/Number Problems
These number problems involve not one but two unknowns that are defined in terms of one another.  This definition of one unknown in terms of the other will involve a translation of a sum.  Finally, the two unknowns will sum to a given total, completing the similarity to the simple number problem.



First Unknown = x



Second Unknown = First Unknown + #



Total = First Unknown + Second Unknown


Example:
The Ringers play 5 more games than the Setters during a 




regular season.  If together they play a total of 51 games 




how many does each team play?


Example:
The greatest producer of diamonds in carats is Botswana.  This 




country produces about four times the amount produced in Angola.  




If the total produced in both countries is 40 million carats, find the 




amount produced in each country in millions of carats.

Example:
A 46 foot piece of pipe is cut into three pieces so that the 2nd is 

three times as long as the first piece, and the 3rd piece is two feet 

more than seven times the length of the 1st piece.  Find the lengths 

of the three pieces.

*Note:  The phrase in bold, can also seen as: “as many _______ as” and I’d like to put in an explanation at this time.  It can be difficult to reason out, so I will give you the long and short – when you encounter this phrase take the number/variable(thing) that comes before the phrase and multiply it by the number/variable(thing) that comes at the end of the phrase.  If there is something in the middle set it equal to the product.  e.g.  There are 5 times as many quarters as dimes translates to 5(dimes)=quarters.


Example:
In my tamale pie recipe there is ½ as much cumin as there is salt.  

If I make a recipe using the basic ingredient ratio there is a total of 

¼ teaspoon (tsp.) of both cumin and salt.  How much salt must I 

use?

Geometry Problems

Complementary and  Supplementary Angle Problems

A degree is the basic unit of measure in angles.  It is defined as 1/360th of a rotation in a whole circle.  A degree can be denoted by a tiny circle above and to the right of a number (().  A  right angle (denoted with a square inside the angle; see below) is a 90( angle and a straight angle is a 180( angle.  Complementary and supplementary angles are related to right and straight angles respectively.  Just one more note – the word angle can be written short hand with the symbol (.

Complementary angles sum to 90(.  (I remember complementary is 90( because it comes before 180( and "C" is comes before than "S" in the alphabet.)


Example:
The following angles are complementary.


Supplementary angles sum to 180(.  (Likewise, I remember supplementary is 180( because it comes after 90( and "S" is comes after than "C" in the alphabet.)

Example:
The following angles are supplementary.


Sometimes we will be given the information that two angles are either supplementary or complementary, but we will only be given the measure of one angle and we will have to use algebra to find the missing angle.  


Example:
Find the missing angle:



Example:
If the sun is at a 45( angle from the eastern horizon, what is its 




angle from the western horizon (assuming that there is a straight line 




between the two).

While we are on the topic of angles let's briefly discuss a topic that comes up in some exercises – the number of degrees in a triangle.  We have discussed the three-sided polygon before in terms of its perimeter, but we have not discussed any other properties of this figure.  Since there are three sides that make up a triangle, each pair meet at an angle, and although each angle in any given triangle is unique there are some basic rules that they must adhere to.  The most basic is that the sum of all angles in a triangle (degrees in a triangle) is always 180(.  This means that no angle can ever measure 180( or more.  A triangle with 3 equal sides is called an equilateral triangle.  An equilateral triangle has three equal angles as well.  Another special triangle is an isosceles triangle.  An isosceles triangle has 2 equal sides and the angles opposite those sides are also equal.

Example:
In a triangle, the second angle is 5( less than the twice the 



smallest and the largest is 10( more than four times the 



smallest.  Find the largest angle's measure.

Consecutive Integer Problems  

These are of the same form as number problems, but with the twist that you must correctly define the integers using a variable and an expression(s) for the consecutive integers.  Here is the trick.


Consecutive Integers – Define 1st as x and the next as x + 1, next as x + 2, etc.


Consecutive Even/Odd Integers – Define 1st as x and next as x + 2, next as x + 4, 

 




       and so on.


Example:
The difference of 2 less than three times the 2nd consecutive 

integer, and 1 more than twice the 1st consecutive integer is 122.  

Find the two consecutive integers.


Example:
Maria is building a bookcase with stepped shelves.  She buys a 48 

inch board and wants to cut it into 3 pieces whose lengths are three 

consecutive even integers.  Find the 3 board lengths.

Supplementary Material for §2.5 – Percentages
We can write percentages as parts of 100, but since a percentage is a fraction in fractional form it needs to be reduced.


Example:  
75%  
=  0.75  
=   75   
=   3 








    100

     4

Recall from the review in the Ch. 1 notes on pages 10 & 11.  These are called equivalent forms, because they indicate the same thing.  Let’s review and practice.

Here is a shortcut for converting a decimal to a percentage and a percentage to a decimal:

Fraction to a Decimal ( Divide the numerator by the denominator (show repeat)

Decimal to a Percentage (  Move the decimal two places to the right


Percentage to a Decimal (  Move the decimal two places to the left


Decimal to a Fraction ( Put the number to the right of the decimal over a factor 

of 10 with the same number of zeros as the number of digits and reduce


Example:  
Express 35 %  as a reduced fraction


Example:
Express 12 ½ % as a decimal

Example:  
Express 2/7 as a percentage


Example:  
Express 0.982 as a percentage

We will be seeing percentage problems in word problems.  The following will be the forms that we will be seeing and their corresponding algebraic equation.

	Forms
	Algebra Equation

	Percent of a number is what
	 (%)(number) = x

	What percent of a number is the total
	 (x%)(number) = total

	Percent of what is the total
	 (%)(x) = total


It will help to do your problems in the following manner in order to later use them as part of a word problem.  You may use the is over of method if you wish and set up a ratio, but I find that more cumbersome and I don’t wish to discuss it now (especially since we haven’t yet discussed ratios and won’t until chapter 7).

	Rewrite all problems into this form
	Make Algebraic Equation

	------% of -----(whole) is --------(part)
	Percent Missing      72x  =  36

Note: x will be a decimal, convert to %

	
	Whole Missing        0.5x  =  36

Note:  Change percent to a decimal to solve

	
	Part Missing           0.5(72)  =  x

Note:  Change percent to a decimal to solve



Example:  35% of 18 is what?

Example:  16% of 10 is what?


Example:  _____% of 10 is 6?


Example:  17% of _______  is 12?


Example:  81% of _______ is 62?

The key to doing word problems with percentages is to remember the form and to put each problem in that form!  % * whole = part

Example:
Tax is 8 ¼ % in some areas of California.  What amount of tax will 

be paid on an item that costs $12.96?


Example:
The price on the item was $7.25, but I had to pay $7.85 for the 

item.  What was the tax?


Example:
Tom and Huck spent 18% of the time that they told Tom's aunt it 

took them to white wash the fence fishing.  If they spent 7 hours 

fishing, how long, to the nearest hour, did they tell Aunty that it 

took them to paint the fence?


Example:
Bonnie and Clyde rob banks for a living.  In each robbery, Bonnie 

spends 7 hours planning and 2 hours in the actual robbery.  Clyde 

on the other hand spends 10 hours planning and 2 hours in the 

robbery.  What percent of the total time does Bonnie help?  If they 

rob a bank and get $17,761, how much should Bonnie get if it is 

divided according to percentage of total time spent on the project?  

Clyde?

§2.6  Formulas and Problem Solving
Sometimes word problems will involve a relationship that already has a known formula.  In this case it is our job to figure out the known formula being asked of us, the quantities that are given and solve the problem for the unknown quantity.

Once we identify the formula needed to solve a  problem, then we need only evaluate and solve the formula with the information given in the problem at hand.

Some common formulas are:

Area of a Rectangle

A = l ( w

where l = length  and   w =  width

Simple Interest

I = PRT

where P = Principle , R =  Rate   and T = Time

Perimeter of Rectangle

P = 2 l  + 2w

where l = length  and   w =  width

Distance

d = r ( t

where r = rate  and  t = time

Volume of a Rectangular Solid

V = l ( w ( h

where l = length , w =  width and h = height

Degrees Fahrenheit & Celsius

F =  9/5  C  +  32
where C = Degrees Celsius

C =  5/9(F  ( 32)
where F = Degrees Fahrenheit
Perimeter of a Triangle

P = S1  + S2  + S3  
where S1 =  Side 1 , S2 =  Side 2 and   S3 = Side 3

Example:
An architect designs a rectangular flower garden such that the 

width is exactly two-thirds of the length.  If 260 feet of antique 

picket fencing are to be used to enclose the garden find the 

dimensions of the garden.

Example:
A certain type of fish require 1.5 cubic feet of water per fish to 

maintain a healthy environment. Find the maximum number of this 

type of fish you could put in a tank measuring 8 feet by 3 feet by 6 

feet.


Example:
A lawn is the shape of a trapezoid with a height of 60 feet and 

bases of 70 feet and 130 feet.  How many whole bags of fertilizer 

must be bought to cover the lawn if each bag covers 4000 sq. feet?


Example:
For the purpose of purchasing new baseboard and carpet,

a) Find the area and perimeter of a rectangular room measuring 11.5 

feet by 9 feet.

b) For which would you need to find the perimeter?  The baseboard 

or the carpet?


Example:
Maria’s Pizza sells one 16-inch cheese pizza or two 10-inch cheese 

pizzas for $9.99.  determine which gives more pizza in terms of π.

Example:
Helen could travel 40 miles per hours.  How long would it take her to travel 600 miles?
Example:
Mildred traveled the first 120 miles in 3 hours.  What was her 
speed?  How long would it take her to travel 400 miles at the same 
speed?

Example:
If it is 52( F, what is the temperature to the nearest degree in 
Celsius?

Example:
If it is 27( Celsius, to the nearest degree what is the temperature in 
Fahrenheit?

Also in this section we will find problems where we must solve for a single variable when there are multiple variables present.  We will see this throughout the book.  This is a really important skill to possess to solve formulas for the variable that you are interested in so that you don’t have to repeatedly solve the same algebraic equation.  This comes up in many science classes/disciplines.

Solving for Variables when More Than One Exists

Focus on variable!! (highlight the one that you are solving for)
Focus on isolating the one variable!!!


What is added to (subtracted from) the one variable of focus



Undo this by addition property (adding the opposite)

What is multiplied by (what is it divided by) the one variable of focus



Undo this by using the multiplication property (mult. by reciprocal)

Example:
a)
Solve 
T  =  mnr

for n



b)
Solve    3x  +  y  =  7

for y



c)
Solve    A  =  P  +  PRT  
for R



d)
Solve
S  =  2πrh  +  2πr2
for h
§2.7 Percent and Mixture Problems
I chose to cover simple percentage problems as a supplement to §2.5, so that we wouldn’t be dealing with the basics in a section where we needed to use the basics!  These basics will make our job easier now.

Percent Increase/Decrease

Percent increase or decrease problems always involve the original price.  They are usually 2 step problems, where you must first find the amount of increase or decrease, and then find the percentage of the original (old) price.

% of original = increase/decrease
Sometimes the original price will be unknown & the increased/decreased price will be known, which will create a little more complex Algebra problem.




Original Price =  x




Increase =  New Price  (  Original 




Or




Decrease =  Original  (  New Price

Example: 
Hallahan’s Construction Company increased their estimate for 
building a new house from $95,500 to $110,000.  Find the percent 
increase.

Example:
Find the original price of a pair of shoes if the sale price is $78 

after a 25% discount.
Mixture Problems

These problems are an application of percentage problems.  It is an application of the basic setup:
_______%  of  __________  =  __________  Where the percentage is the strength of the solution, the whole is the amount of the solution and the part is the amount of pure “whatever” that is suspended in the solution.  What makes these problems tricky is that we have two applications of this basic percentage problems and then when the two different solutions are mixed together they form a new solution, in  a special way.
Keys to solving are remembering that these are percentage problems and building a table like the following!
	Amount  Solution     *
	Strength  =
	Amount of Pure

	
	
	

	
	
	

	
	
	



Example:
How many cubic centimeters of a 25% anitbiotic solution  should 
be added to a 10 cubic centimeters of a 60% antibiotic solution in 
order to get a 30% antibiotic solution?


Example:
How much water should be added to 30 gallons of  a solution that 
is 70% antifreeze in order to get a mixture that is 60% antifreeze?

The next type of problem, even though it is not a chemistry mixture problem involving a percentage problem, it is the same exact type of problem.  I call these the grocery store mixture problems.  These problems have the following multiplication portion, that will then be used to create the expressions that sum to form the equation.



$_______ /lbs.  times  ________(lbs) =  Total Cost


Example:
Birdseed costs $0.59 per lbs. and sunflower seed costs




$0.89 per lbs.  Angela's pet store wants to make a 40 lbs. mixture 




of  birdseed and sunflower seed that sells for $0.76 per lbs.  How 




many lbs. of each type should she use?

§2.8 Further Problem Solving

This section is a continuation of word problems.  I will do two examples of each type of problem in this section, but we will not spend extensive time on problems, since each type is worked the same way, and it takes practice on your part.

Type 1:  Distance Problems

Important keys to remember for this type of problem are the formula 

D = R * T

These problems are just more of the same concept as the mixture problems, but we have an equation that can come from the distances’ total, difference or equality, or in more complicated problems from the Times’ total, difference or equality.  The thing that can really make these problems challenging is that there will appear to be 2 UNKNOWNS – the unknown that we are being asked for (go look at the question; rate or time usually for now), and the unknown that creates the equation (usually the distance for right now).


Example:  
A jet plane traveling at 500 mph overtakes a propeller plane 
traveling at 200 mph that had a 2 hour head start.  How far from 
the starting point are the planes?


Example:  
Two hikers are 11 miles apart and walking toward each 

other.  They meet in 2 hours.  Find the rate of each hiker if one hiker walds 1.1 miles per hour faster than the other.

Type 2:  Interest Problems

Keys to solving interest problems are to build a chart as the following and remember that 
P ( R ( T  =  I
Where

P  =  Principle (the money invested or for which interest is accruing upon) 



R =  Percentage Rate of Interest (change to a decimal to work with this)


I  =  Interest (the amount of money earned or paid on the principle at the given rate)
	Principle       (
	Rate          (
	Time         =
	Interest

	
	
	
	

	
	
	
	

	
	
	
	


Example:
I have $2000 dollars to invest.  I wish to invest it in such 

a way that I will earn $188 dollars from two accounts.  One account pays 8% interest and the other 10% annually.  How much should I invest in each account?

Example:
Suppose that you invest a certain amount of money in an account that earns 8% in annual interest.  At the same time, you invest $2,000 more that that in an account that pays 9% in annual interest.  If the total interest in both accounts at the end of the year is $690, how much is invested in each account?

Type 3:  More Mixture Type Problems (Ticket Type Problems)
These problems are just like the grocery store problems from the last section, except we are dealing with a different type of “ticket” with a different cost.  I suggest a table again, just as with all mixture problems to keep all the information organized.

	
	# of People      (
	Cost Per        =
	Total Cost

	Type 1
	
	
	

	Type 2
	
	
	

	Total
	
	
	



Example:
The Fox Theatre contains 500 seats and the ticket prices for a 

recent show were $43 for adults and $28 for seniors.  For one 

afternoon show, the total money earned by the Fox Theatre was 

$16,805.  How many adult and senior tickets were sold?
Type 4:  Cost and Revenue Problems
These problems involve economics – the cost of producing a certain number of items (the unknown) and the revenue (money made) by producing the certain number of items.  Most of the time, we will be interested in the break-even point, where Cost = Revenue (C = R).  Both Cost and Revenue equations are what I call a linear equation.  Cost is the overall start-up cost, baseline, plus the cost per item of producing.  Revenue, although still a linear equation, does not contain a baseline, since we are typically selling the items for a fixed amount.


Example:
The revenue from selling computer boards can be described as 

R = 60x, and the cost of producing these boards can be given as 

C = 50x  +  500.  How many boards must be sold in order to break 

even?  How much will it cost to produce the number of boards 

required to break even (the start up cost)?
§2.9 Linear Inequalities
Review of Inequality Symbols


( 

(
(
(
The “OLD way” of graphing simple inequalities (contain only one inequality)
· -- 
Graph with an open circle and a line to the left, if in standard form
· -- 
Graph with an open circle and a line to the right, if in standard form
(    -- 
Graph with a closed circle and line to the right, if in standard form
(    -- 
Graph with a closed circle and a line to the left, if in standard form
Summary of the “NEW way”
<   --
)  and a line to the left

>   --
(   and a line to the right  
(   --   [ and a line to the right

(   --
] and a line to the left
Let’s practice standard form 1st.  Write the variable of the left and the number on the right.  Rewrite the inequality so that the arrow points to the same thing it did originally.


Examples:  
Put the following in standard form

a)
5  (  x


b)
–2  ( y


c)
5002 ( m

Now some graphing.


Examples:
Graph each of the following (on a number line)
a)  
x ( 3




b)  
2 ( y

c)  
-2 ( v




d)  
t  ( 5

Parts b and c in the example are examples of inequalities written in nonstandard form.  To read an inequality written in nonstandard form, we must read right to left, instead of our usual left to right.  Thus it is easiest to always put inequalities in standard form before reading and trying to graph them.
Graphing of compound inequalities (contains 2 inequalities):


A compound inequality is read as an “and”

Example:
15 ( x ( 20 is read as:

 x is greater than 15 and x is less than 20

Example:  
Graph the following compound inequalities

a)
8  ( x ( 9




b)
–2 ( x  ( 5

c)
5  ( x ( -2




d)
5  ( x ( -2

Now let’s extend this to another new way of writing a solution set.  Up to this point you have been taught roster form and set builder notation.  We will learn the last method here.  It is called interval notation.  It is essentially the shortcut of writing what you just saw on the number line.  It tells about the inclusion or exclusion of left endpoint ( Endpoints are the beginning or end of the solution set) and the right endpoint and slams them together with a comma in the middle.  When graphing simple inequalities, we can get a solution set that travels out to negative or positive infinity (-(, ().  Infinity is an elusive point since you can never reach it, and therefore in interval notation we always use a parenthesis around infinity.

Summary


Endpoint included

[   or   ]



Endpoint not included

(   or   )



Negative Infinity

(-(


Positive Infinity

()

Visually Relating to the Number Graph of an Inequality



x  >  5


Will be graphed with an parenthesis (open circle) on 5 

and a line to the right with an arrow on the end showing that it continues on to infinity.






Interval Notation

(5, ()



-2  (  x


Will be graphed with an bracket (closed circle) on 5 

and a line to the right with an arrow on the end showing that it continues on to infinity.






Interval Notation

(-(, -2]



-1 <  x  (  5

Will be graphed with an parenthesis (open circle) on 

-1 and a bracket (closed circle) on 5 and a line in 

 between.





Interval Notation

(-1, 5]

Now, go back to the examples that we graphed and write their interval notation.  You will find it a lot easier at first if you have the graph right in front of you.

Solving Linear Inequalities

If all we must do to solve a linear inequality is to add or subtract then they are solved in the exact same manner as a linear equation.  Recall the steps to solving a linear equation covered in §2.3 & §2.4.


Example:  
Solve, graph and give the interval notation for following the linear 

inequalities
a)
x  +  2  (  7



b)
2x  +  7  (  9  +  x

c)
2x  (  15  +  x  (  15  +  2(x  (  1)

If we must multiply or divide by a positive number to get the solution, then the steps for finding the solution are still the same!


Example:  
Solve, graph and give the interval notation for following the linear 

inequality



5x  (  15  +  2  (  15  +  3x

The problem occurs when I must multiply or divide by a negative number!  Whenever I multiply or divide by a negative number, the sense of the inequality must reverse.

Example:  
Solve, graph and give the interval notation for following the linear 

inequalities

a)
 3/4x  (  1  (  2x  +  ¼ 


b)
-2x  +  5  (  9

To see why it is true that the sense of the inequality must reverse, let’s rework these problems and keep the numeric coefficient of the variable positive.  Notice that you must read the inequality in nonstandard form (right to left) and the answer is the same as above.

Example:  
Solve, graph and give the interval notation for following the linear 

inequalities

a)
 3/4x  (  1  (  2x  +  ¼ 


b)
-2x  +  5  (  9

Solving Compound Linear Inequalities

Step 1:  See the problem as having 3 parts – a left, a middle and a right.

Step 2:  Simplify the three parts if necessary

Step 3:  Remove all constants from the middle by adding their opposite to all three part, the left 
and right sides of the  inequality and the middle

Step 4:  Remove the numeric coefficient of the variable term (middle) by multiplying each part by 
the reciprocal (don’t forget to reverse the sense of both inequalities if your numeric coeffiecient is 
negative!)
Step 5:  Check your answer


Example:  
Solve, graph and give the interval notation for following the linear 

inequalities
a)
2   (  x  (  1  (  5 


b)
2  (  3/4x  (  1  (  2 ¼  

Don’t forget to switch the sense of the inequality if you must multiply or divide by a negative number!


Example:  
Solve, graph and give the interval notation for following the linear 

inequality





7  (  -(x  +  5)  (  2

x  +  y  =  90(; 


30(  +  60(  =  90(





x = 30(





y = 60(





x  +  y  =  180(;


53(  +  127(  =  180(





x = 53(





y = 127(





 (1= (3x + 2)(





(2 = x(





-2





0





]





5





(





]





(





-1





0





5
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