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Solving Linear Equations

An Equation is a statement that two mathematical expressions are equal.
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3x  +  5  =  2x  -  1


3x2  -  4x  +  5  =  0

Any number which when substituted for the variable makes the equation true is said to satisfy the equation.

All of the numbers that satisfy the equation are called its solutions or roots.

The set of all solutions is the solution set.
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Is –2 a solution to the equation 
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Is 4 a solution to the equation  
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[image: image55.wmf]Linear Equation in One Variable

A linear equation in one variable is an equation that can be written in the form
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where a and b are real numbers with 
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Examples:
x + 2 = 3 
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3k + 5 = 5k – 1 
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To solve an equation means to find its solutions.

Two equations are equivalent equations when they have the same solution.

Example:   Show that the following equations are equivalent with 5 as a solution.


3x – 7 = x + 3

2x = 10


Solving Linear Equations
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Solving Equations
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(1. Clear the equation of fractions.  –    Multiply both sides by the LCD of all fractions.


(2. Use the Distributive Property to clear parentheses.  –    
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(3. Combine like terms on each side of the equation, if necessary.

(4. Use addition and/or subtraction to get the variables on one side of the equation and the
        constants on the other.




Addition/Subtraction Properties of Equality
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If a = b, then 
a + c = b + c


  and
a – c = b – c 


(5. Combine like terms and use multiplication or division to isolate the variable.




Multiplication/Division Properties of Equality
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If a = b, then 
ac = bc


  and
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(6. Check your answer(s).
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Solve the equations.
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Solving Linear Equations




 


Identities, Conditional, & Inconsistent Equations

Conditional Equation   
(An equation that is satisfied by some, but not all, values of the variable.
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Identity  

    
(An equation that is satisfied by all (meaningful) values of the variable.
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Inconsistent Equation
(An equation that has no solutions.   (Equivalent to a false statement.)

     (Contradiction)
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Solve each equation. Identify each equation as Conditional, Identity, or Inconsistent.
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Use a calculator to solve 
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To three decimal places.

Solving Linear Equations




 



Solve to three decimal places.
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Nonlinear Equations

If an equation is not linear, then we say that it is nonlinear.

Examples:
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             Solve  
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Equations Involving Rational Expressions


Multiply both sides of the equation by the LCD of the fractions.

Extraneous Solution – A solution which does not satisfy the original equation.

Empty Set (() – If an equation has no solution, then the solution set is the empty set.


Solve each equation involving rational expressions.  Identify each.
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Equations Involving Absolute Value

Absolute Value Equation
An equation in which variables appear between one or more 




pair of absolute value bars.
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Solve each absolute value equation.
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Equations Used as Models





Equations are often used to describe or model real situations.



   Production Cost:   An automobile manufacturer, who spent $500 million to develop a new

line of cars, wants the cost of development and production to be $12,000 per vehicle.  If the


production costs are $10,000 per vehicle, then the cost per vehicle for development and


production of x vehicles is 
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to find the number of vehicles that must be sold so that the cost of development and


production is $12,000 per vehicle.
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Example:  The solution set for � EMBED Equation.3  ��� is (





� EMBED Equation.3  ���
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� EMBED Equation.3  ���





Expression





x –Variable


(Unknown)





Left-hand Side





Right-hand Side
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