CHAPTER 2
Equations, Inequalities, and Problem Solving
A Linear Equation in One Variable can be written in the form Ax + B = C.  In this chapter we will study methods for solving linear equations and some related applications.  We will conclude the chapter with solving linear inequalities.

(2.1)   Solving Equations

THE ADDITION PRINCIPLE
Equations can be thought of as a balance.  The equation will remain balanced if you do the same thing to both sides.  If you add something to one side you must add the same to the other.  Similarly, if you subtract a side by a number, you must do the same to the other side to keep it balanced.  Formally;





A = B      and     A + C = B + C

are equivalent equations if A, B, and C are real numbers.  Our goal in this section is to solve for the missing variable by using the addition property of equality.

Examples:  Solve.
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THE MULTIPLICATION PRINCIPLE
The Multiplication Property of Equality states that you can multiply each side of an equation by the same nonzero number without changing the solution.  This property also extends to the operation of division.  Basically, in solving for a variable in an equation, you must perform the same operation to both sides to keep the equation balanced. Formally;

A = B      and     AC = BC

are equivalent equations if A, B, and C are real numbers.
Examples:  Solve.
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(2.2)  Using the Principles Together
To solve linear equations in one variable, we follow the following steps:

1) Simplify any parentheses and distribute any terms into the parentheses.
2) Clear any fractions by multiplying the entire equation by the Least Common Denominator.
3) Combine “like” terms.
4) Use the addition property to move variables to one side of the equal sign and everything else to the other side, combine terms.
5) Use the multiplication property to clear the coefficient of the variable term.
6) Check the solution.
Examples:
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(2.3)  Formulas

EVALUATING FORMULAS
1) Given the formula for the area of a triangle, 
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, find the area if b = 10 and h = 14.

2) Given the simple interest formula, 
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 find the interest if p = 5000, r = .025 and t = 6.

3) Given the circumference of a circle, 
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, find the radius if C = 8.164 (use
[image: image21.wmf]14

.

3

=

p

)

SOLVING FOR A VARIABLE
Solving for a specified variable in a formula can make certain calculations easier.  When we solve formulas for a specific variable:

1) Identify the variable you are looking for.

2) Solve the equation for that variable using the same techniques for solving an equation with one variable.

Examples:

1)  Solve 
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2)  Solve 
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3)  Solve  
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4)  Solve 
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5)  Solve  
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6)  Solve 
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(2.4)  Applications with Percent

Before we tackle any application problems in this chapter, we need to become familiar with certain key words that will help us translate a word problem into an equation that we can solve using the techniques learned in the previous sections. 

You will also need to learn and start memorizing certain formulas that will be used throughout the semester.

KEY WORDS FOR TRANSLATING

	Addition
	Subtraction
	Multiplication
	Division
	Equal

	
	
	
	
	


TRANSLATING ENGLISH INTO ALGEBRA:
	
	Verbal Phrase
	Algebra

	Addition
	The sum of a number and 9

A number plus 7

Five is added to a number

Two more than a number

A number increased by 3
	

	Subtraction
	A number less 5

The difference between 7 and a number

Some number decreased by 2

Eight minus a number
	

	
	Four is subtracted from a number

Three less than a number

	

	Multiplication
	The product of 5 and a number

10 percent of a number 

7 times a number

Twice a number

Double a number

Triple a number

Half of a number
	

	Division
	The ratio of a number and 6

The quotient of 5 and a number

Three divided by some number

90 miles per every 4 gallons of gas 
	


CHAPTER 2 APPLICATION FORMULAS:

1. Perimeter:

a. Perimeter of square: 
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b. Perimeter of rectangle: 
[image: image29.wmf]w

l

P

2

2

+

=


c. Perimeter of triangle: 
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d. Circumference of circle: 
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2. Area:

a. Area of square: 
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b. Area of rectangle: 
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c. Area of triangle: 
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d. Area of circle: 
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3. 2 Complementary angles: 
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4. 2 Supplementary angles: 
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5.   Sum of all the angles in a triangle: 
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6.  3 Consecutive Integers: 
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7. 3 Consecutive Odd or Even Integers:  
[image: image40.wmf] 1st integer or the smallest integer

2 2nd integer 

4 3rd integer or the largest integer

x

x

x

=

ì

ï

+=

í

ï

+=

î


8.   Simple Interest Formula: 
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9.   Percent Formula:  
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10.   Distance, rate, time formula:  
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CONVERTING BETWEEN PERCENT NOTATION AND DECIMAL NOTATION

The percent symbol % means “per hundred.”  n% means 
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.  An easy way to convert from percent notation to decimal notation is to move the decimal point two places to the left and don’t forget to drop the % symbol. To convert from decimal notation to percent notation, move the decimal point two places to the right and add the % symbol.
Convert to decimal notation: 
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Convert to percent notation: 
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SOLVING PERCENT PROBLEMS
In solving percent problems, translate the problem into an equation using key words and then solve.
“Of” translates to “
[image: image55.wmf]´

” (multiplication).
“Is” or “Was” translates to “=” (equal sign).

“What” translates to a variable.

“%” translates to “
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Examples:

1) What is 50% of 220?
2) 30 is 10% of what number?  
3) What percent of 40
                                                                                                            is 16?

4) John’s checkbook shows that he wrote a check for $98.70 for fencing materials.  What was the price of the materials if the sales tax is 5%?
5) The list price for a stereo was $782.  Martha bought the stereo for $680.  What was the percent discount she was given?
6) Amy paid $68 for a pair of running shoes during a 15%-off sale.  What was the regular price?

(2.5)  Problem Solving
An important reason we study algebra is to solve word problems. We translate the words and phrases into a mathematical equation which we can then solve algebraically.  Keep the following in mind:

1) Read the problem carefully.  Know what the question is you need to answer.

2) Organize all information.  Draw a picture if you can.  Assign a variable to the unknown value. 

3) Translate the words and phrases into a mathematical equation.

4) Solve the equation.

5) Reread the problem to make sure you answered the right question.

Examples:

1) If four times a number is added to 8, the result is 3 times the number added to 5.  
Find the number.

2) Eight less than twice a number is equal to 4.  Find the number.
3) A mixture of nuts contains only peanuts and cashews.  The number of ounces (oz) of peanuts is five times the number of ounces of cashews.  If the mixture contains a total of 24 oz, how many ounces of each type of nut does the mixture contain?

4) When the smaller of two consecutive integers is added to three times the larger, the result is 43.  Find the integers.
5) Malcolm’s backyard is in the shape of a rectangle.  The length is 5 m less than 

    twice the width and the perimeter is 80 m.  Find the dimensions of the yard.

6) The perimeter of a rectangle is 36 m.  The length is 2 m more than three times the 

    width.  Find the length and the width of the rectangle.

7) The longest side of a triangle is 3 ft. longer than the shortest side.  The medium 

   side is 1 ft. longer than the shortest side.  If the perimeter of the triangle is 16 ft., what 

   are the lengths of the three sides?

8) Two angles are supplementary.  If one angle measures 
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 less than twice the measure of its supplement, find the measure of each angle.
(2.6)  Solving Inequalities

GRAPHING INEQUALITIES, SET-BUILDER, AND INTERVAL NOTATION:
Interval form:  (smaller #, larger #)
Note:  For >,  <, or 
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 use parentheses -  (  or )


For >, or < :  use brackets - [  or  ]

Graph and write the solution set in set-builder & interval notations to the following inequalities:
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    Interval notation:  ____________
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    Set-builder notation:  _________
    Interval notation:  ____________
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     Set-builder notation:  _________
     Interval notation:  ____________
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     Set-builder notation:  _________ 

                 Interval notation:  ____________
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     Set-builder notation:  _________
     Interval notation:  ____________
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    Set-builder notation:  _________

    Interval notation:  ____________
In solving linear inequalities we follow the same steps except when you multiply or divide by a negative number the inequality sign reverses direction.

Why do we reverse the inequality? _________________________________________________

Solve the inequalities.  Graph and write the solution set in set-builder & interval notations to the following inequalities:
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Set-builder notation:  ____________

Interval notation:  ___________
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Set-builder notation:  ____________






Interval notation:  _____________
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Set-builder notation:  ____________








Interval notation:  _____________
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Set-builder notation:  ____________








Interval notation:  _____________
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Set-builder notation:  ____________

Interval notation:  _____________
(2.7)  Solving Applications with Inequalities

To solve application problems involving inequalities, you must be familiar with certain key words that denote inequalities. 

TRANSLATING TO INEQUALITIES:
	Sample Sentence with the Underlined Key Word
	Translation

	x is at least 5. 
x is at most 20.
The length cannot exceed 30 in.
The width must exceed 15 ft.
The height is between 20 and 40 in.
The price must be less than $50.

The rate must be more than $8.50 an hour

The minimum height is 48 in.

The maximum height is 78 in.

\The weight is no more than 90 lb.

The age must be no less than 21 yrs.
	


Translate to an inequality. 
1) A number less than 4.



2) A number greater than or equal to 7.

3) Kyle’s score was at least 86.


4) A room at Big Bear Lodge costs no more 
                                                                            than $120/night. 

Solve the following problems.
4)  John’s test grades are 80, 89, 95, and 92. What score on a fifth test will make his average test grade at least 90?

5) Ace Parking charges $5 for the first hour and $2.50 for each additional hour.  For how long has a car been parked when the charge exceeds $22.50? 
_1436619057.unknown

_1436619073.unknown

_1436619081.unknown

_1436619085.unknown

_1436619089.unknown

_1436619091.unknown

_1436619093.unknown

_1436619094.unknown

_1436619095.unknown

_1436619092.unknown

_1436619090.unknown

_1436619087.unknown

_1436619088.unknown

_1436619086.unknown

_1436619083.unknown

_1436619084.unknown

_1436619082.unknown

_1436619077.unknown

_1436619079.unknown

_1436619080.unknown

_1436619078.unknown

_1436619075.unknown

_1436619076.unknown

_1436619074.unknown

_1436619065.unknown

_1436619069.unknown

_1436619071.unknown

_1436619072.unknown

_1436619070.unknown

_1436619067.unknown

_1436619068.unknown

_1436619066.unknown

_1436619061.unknown

_1436619063.unknown

_1436619064.unknown

_1436619062.unknown

_1436619059.unknown

_1436619060.unknown

_1436619058.unknown

_1436619041.unknown

_1436619049.unknown

_1436619053.unknown

_1436619055.unknown

_1436619056.unknown

_1436619054.unknown

_1436619051.unknown

_1436619052.unknown

_1436619050.unknown

_1436619045.unknown

_1436619047.unknown

_1436619048.unknown

_1436619046.unknown

_1436619043.unknown

_1436619044.unknown

_1436619042.unknown

_1436619033.unknown

_1436619037.unknown

_1436619039.unknown

_1436619040.unknown

_1436619038.unknown

_1436619035.unknown

_1436619036.unknown

_1436619034.unknown

_1436619029.unknown

_1436619031.unknown

_1436619032.unknown

_1436619030.unknown

_1436619027.unknown

_1436619028.unknown

_1436619026.unknown

