Equations, Identities & Contradictions (Section 2.3)
Listed below are some of the definitions that are needed to have a complete understanding of types of equations that are in this course.

An equation is a statement that two expressions are equal.

A solution is a replacement for the variable that makes the equation true.

An identity is an equation that is always true so identities have all real numbers as solutions.


Example:   3(x + 1) = 2x –(–3) + x    simplifies to 3x + 3 = 3x + 3    or to     3 = 3 (true)


So all real numbers are solutions.

A contradiction is an equation that is always false so a contradiction has no solution.


Example:  4(x – 3) = 4x – 7    simplifies to 4x – 12 = 4x – 7    or to    –12 = –7  (false)


So there is no solution.

A linear equation is an equation that can be written in the form ax + b = c where a 
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 0.  The presence of a variable inside an absolute value, inside a radical, in a denominator or a variable raised to a power other than one are likely not linear.  Linear equations have exactly one solution.  

Equivalent equations are formed when solving equations by correctly applying properties of equality in which each successive step results in an equivalent equation.  Equivalent equations have the same solution.
To determine whether a given equation is linear, an identity or a contradiction, just solve the equation.  If you get one solution, it is linear.  If the variable disappears while solving so that you are left with a true statement, it is an identity or if you are left with a false statement, it is a contradiction.

Identify the following statements as true or false.  If false, state your reason.

1.   3x = 0 is a contradiction.
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2.   x + 3 = 0 is an identity equation.
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3.   2x = 3x is a contradiction equation
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4.   4 + 3x = 10 and 3x = 6 are equivalent equations.
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5.   x + 2 = 3 + x is a linear equation.
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6.   A linear equation can have more than one solution.
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7.   An identity equation is a linear equation.
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8.   2m – 1 = 1 – 2m is an identity equation.
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9.   5x + 4 = 2(x + 2) + 3x is a linear equation.
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10. 
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 is a linear equation.
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Solving Equations Homework -- Mixed Equation Types for Sections 2.2-2.3
Do your work on a separate sheet of paper.   Solve the equations.  Show all steps as they were presented in class.
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Answers for 1-10:   1.   m = 5

2.   p = 
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3.   No solution
4.  m = 7
5.   x =
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     7.   m = 0
8.   All real numbers

9.  p =  5
10.  No solution
Answers to previous page:  1.  False, x = 0 is a solution.   2.  False, x = -3 is a solution.       3.  False, x = 0 is a solution.  4.  True.  5.  False, it is a contradiction with no solution.   6.   False, a linear equation must have exactly one solution.  7.  False, because an identity has all real numbers as solutions.  8.  False, it has a solution of 0.5.  9.  False, it is an identity with all real numbers as solutions.  10.  False, it has an exponent of 2 on the variable.

Solving Linear Equations

Steps:

1.  
Clear parentheses by using the distributive property.
2.  
If there are fractions or decimals, clear them by multiplying by the lowest common denominator (lowest decimal place value for decimal numbers).

3.
Combine liketerms on each side of the equal sign.

4.
Isolate the variable term on one side of the equation by eliminating the variable term on the other side of the equal sign.  Do this by adding or subtracting (the opposite operation) the term to be eliminated on both sides.

5.
Isolate the number term (constant) on the opposite side of the equal sign from the variable term.  Do this by adding or subtracting (the opposite operation) the term to be eliminated on both sides.

6.  Divide both sides of the equation by the coefficient of the variable term if it is a number other than “one”. 
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