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3.1 Introduction to Equations
Section Objectives:

· You shall be able to determine whether a given number is or is not a solution of an equation. (EXAMPLE 1, 2) [Problems 3 – 38]

· You shall be capable of determining whether an inequality statement is True or False.  [Problems 13 – 22]

· You shall be able to solve an equation of the form x ( a = b, or x ( a = b.  (EXAMPLE 3) [Problems 39 – 78]

· You shall be able to solve an equation of the form a x = b, or 
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  (EXAMPLE 4, 5) [Problems 79 – 126]

· You shall be capable to solve application problems using the basic percent equation. (EXAMPLE 6) [Problems 129 – 158]

· You shall be able to define and give examples for the following mathematical terminology: 

Definitions and Terminology

· equation (pg. 87) An equation expresses the equality of two mathematical expressions.

· solution of an equation (pg. 87) A solution of an equation is a number that, when substituted for the variable, results in a true equation.

· solve an equation (pg. 88) The words “solve an equation” refers to the process to find the solution of a given equation.

· equivalent equations (pg. 88) Two equations are called equivalent equations if an only if the equations have the same solution.

Mathematical Notation or Symbols

	Symbol
	Section
	Meaning

	%
	3.1D
	Percent means “parts of 100.”


Concepts, Facts, Theorems – Objective A

· You shall be able to determine whether a given number is or is not a solution of an equation. (EXAMPLE 1, 2) [Problems 3 – 38]

	Procedure to Determine whether a given number is a Solution of an Equation
1. Replace the variable with the given number wherever it occurs on each side of the equation.  Refer to Section 2.1, evaluating variable expressions.

2. Evaluate the expression on the left-hand side of the equation.

3. Evaluate the expression on the right-hand side of the equation.

4. Compare your answers from steps 2 and 3 above.  If they are equal, then the given number is a solution to the given equation.  If they are not equal, then the given number is not a solution to the given equation.


Concepts, Facts, Theorems – Objective B

The Balance Scale and Properties of Equality
	Balance Scale

All of the Properties of Equality simplify into the following concepts.

· An equation acts like a Balance Scale, and

· Whatever you do to one side of the equation you must do to the other side of it.


· You shall be able to solve an equation of the form x ( a = b, or x ( a = b.  (EXAMPLE 3) [Problems 39 – 78]

· If you have x ( a, and you want to solve for x, subtract a to both sides.

· If you have x ( a, and you want to solve for x, add a to both sides.

	Addition Property of Equations

The same number can be added to each side of an equation without changing its solution.  In symbols, the equation a = b has the same solution as the equation a + c = b + c.


	Subtraction Property of Equations

The same number can be subtracted to each side of an equation without changing its solution.  In symbols, the equation a = b has the same solution as the equation a ( c = b ( c.


Concepts, Facts, Theorems – Objective C

· You shall be able to solve an equation of the form a x = b, or 
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  (EXAMPLE 4, 5) [Problems 79 – 126]
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· If you have ax, and you want to solve for x, divide both sides by a.

· If you have 
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, and you want to solve for x, multiply both sides by a.

· If you have 
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	Multiplication Property of Equations

Each side of an equation can be multiplied by the same nonzero number without changing the solution of the equation. In symbols, if c ( 0, then the equation a = b has the same solution as the equation ac = bc.


	Division Property of Equations

Each side of an equation can be divided by the same nonzero number without changing the solution of the equation. In symbols, if c ( 0, then the equation a = b has the same solution as the equation a/c = b/c.


	Procedure for Solving 1-Step Linear Equations
1. Determine which side of the equation contains the variable.

2. Determine what the number is on the same side of the equation where the variable occurs.

3. Determine what operation connects the number and the variable from Steps 1 and 2 above.

4. Use the inverse operation to remove the number from that side of the equation.

· If the operation is addition, then use the number from Step 2 and subtract it on both sides of the equation.

· If the operation is subtraction, then use the number from Step 2 and add it on both sides of the equation.

· If the operation is multiplication and the number from Step 2 is not a fraction, then use the number from step 2 and divide it on both sides of the equation.

· If the operation is multiplication and the number from step 2 is a fraction, then use the reciprocal of the number from step 2 and multiply it on both sides of the equation.

· If the operation is division (fraction bar), then use the number from step 2 and multiply it on both sides of the equation.


	Operation
	Inverse Operation

	Addition
	Subtraction

	Subtraction
	Addition

	Multiplication
	Division

	Division
	Multiplication


Concepts, Facts, Theorems – Objective D

· You shall be capable to solve application problems using the basic percent equation. (EXAMPLE 6) [Problems 129 – 158]

	Basic Percent Equation

Percent ( Base = Amount


     P     (     B   =      A
Related Percent Equations are:

Percent = Amount / Base
AND

Base = Amount / Percent
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	Procedure for Solving 1-Step Linear Equations
1. Determine which of the variables A, B and P have been given as numbers and which variable that you wish to solve for.  Remember that the Base (B) follows the word of, and that the variable P is associated with the word percent.

2. Determine which of the three equations above to substitute to use.

· If you are given A and B and you wish to solve for P, then use: 
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· If you are given A and P and you wish to solve for B, then use: 
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· If you are given A and P and you wish to solve for B, then use: P ( B = A.

3. Substitute the given variables into the equation from Step 2, and solve for the variable by performing the appropriate operation.

4. If you are solving for a percent, remember to convert the fraction or decimal to a percent by multiplying by 100%.


Homework – Objective A

· You shall be able to determine whether a given number is or is not a solution of an equation. (EXAMPLE 1, 2) [Problems 3 – 38]

Homework – Objective B

· You shall be capable of determining whether an inequality statement is True or False.  [Problems 13 – 22]

· You shall be able to solve an equation of the form x ( a = b, or x ( a = b.  (EXAMPLE 3) [Problems 39 – 78]

EXAMPLE of Using the Addition Property of Equality
Find the solution to the equation x ( 8 = 12. That is, find the value for x that makes the equation TRUE.

	x ( 8 = 12
	Given Problem

	x ( ((8) ( 8 = 12 ( 8
	Rewrite Subtraction as Addition.

Addition Property of Equality.

	x ( 0 = 12 ( 8
	Simplify ((8) ( 8 = 0

	x = 20
	Perform Addition


Check: Substituting x = 20 into the equation, we have:

(20) ( 8 = 12 ( 12 = 12, which is a True Statement.

EXAMPLE of Using the Subtraction Property of Equality
Find the solution to the equation x ( 7 = 15. That is, find the value for x that makes the equation TRUE.

	x ( 7 = 15
	Given Problem

	x ( 7 ( 7 = 15 ( 7
	Subtraction Property of Equality.

	x ( 0 = 15 ( 7
	Simplify 7 ( 7 = 0

	x = 8
	Perform Addition


Check: Substituting x = 8 into the equation, we have:

(8) ( 7 = 15 ( 15 = 15, which is a True Statement.

Homework – Objective C

· You shall be able to solve an equation of the form a x = b, or 
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  (EXAMPLE 4, 5) [Problems 79 – 126]

EXAMPLE of Using the Multiplication Property of Equality
Find the solution to the equation x/5 = 8. That is, find the value for x that makes the equation TRUE.

	x/5 = 8
	Given Problem

	5(x/5) = 5(8)
	Multiplication Property of Equality.

	(5/5) x = 5(8)
	Rearrange 5(x/5)

	(1)x = 40
	Perform Division and Multiplication

	x = 40
	Multiply (1)x = x


Check: Substituting x = 40 into the equation, we have:

(40)/5 = 8 ( 8 = 8, which is a True Statement.

EXAMPLE of Using the Division Property of Equality
Find the solution to the equation 3x = 15. That is, find the value for x that makes the equation TRUE.

	3x = 15
	Given Problem

	(3x)/3 = 15/3
	Division Property of Equality.

	(3/3) x = 15/3
	Rearrange (3x)/3

	(1)x = 5
	Perform Division and Multiplication

	x = 5
	Multiply (1)x = x


Check: Substituting x = 40 into the equation, we have:

3(5) = 15 ( 15 = 15, which is a True Statement.

Homework – Objective D

· You shall be capable to solve application problems using the basic percent equation. (EXAMPLE 6) [Problems 129 – 158]

Further Reading

· Alegbra.help – Basics of Equations The equation and its relationship with a balance. Click here to see other lessons available at Algebra.help.
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