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3.6 Parallel and Perpendicular Lines

Section Objectives:

· You shall be able to find the slope of any line parallel to a given line. [Problems 3 – 4]

· You shall be able to find the slope of any line perpendicular to a given line. [Problems 5 – 6]

· You shall be able to determine when any 2 given lines are perpendicular to each other. [Problems 7 – 8, 13 – 14, 17 – 18, 21 – 22] For Problems 17 – 18, see (EXAMPLE 2). For Problems 21 – 22, see (You Try It 3)
· You shall be able to determine when any 2 given lines are parallel to each other. [Problems 9 – 12, 15 – 16, 19 – 20]  For Problems 15 – 16, see (You Try It 2) For Problems 19 – 20, see (EXAMPLE 1)
· You shall be able to find the equation of a line containing a point which is parallel to another given line. (EXAMPLE 3) [Problems 23 – 24]

· You shall be able to find the equation of a line containing a point which is perpendicular to another given line. (You Try It 3) [Problems 25 – 28]

· You shall be able to find parallel and perpendicular lines. (EXAMPLE 1, 2) [Problems 3 – 28]

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

Definitions and Terminology

· parallel lines (pg. 165) Two lines that have the same slope but do not intersect are called parallel lines.
· perpendicular lines (pg. 166) Two lines that intersect at right angles are called perpendicular lines.
· negative reciprocal (pg. 166) Two real numbers a and b are called the negative reciprocal of each other if their product equals negative one (that is, if a ( b = (1).
Mathematical Notation or Symbols

	Symbol
	Section
	Meaning

	((
	3.4A
	The symbol for parallel lines.

	(
	3.4A
	The symbol for the y-intercept, located at point (0, b).



Concepts, Facts, Theorems – Objective A

	Process to Determine the slope of a Line
Here are the different ways to determine the slope (m) of a line.

· The slope may be given in the problem as a number.

· If you are given the equation of the line as x = a, then the slope = undefined. (See Section 3.4, page 148)

· If you are given the equation of the line as y = b, then the slope = zero. (See Section 3.4, page 148)

· If you are given the equation of the line as y = mx ( b, then the slope = m. (See Section 3.4, page 151)

· If you are given the equation of the line as y = Ax ( By = C, then use the Process to Write Ax ( By = C in the form y = mx ( b to determine the slope = m. (See Sect 3.3)

· If you are given 2 points P1(x1, y1) and P2(x2, y2), then use the  following formula to compute the slope. (See Section 3.4)
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· You shall be able to find parallel and perpendicular lines. (EXAMPLE 1, 2) [Problems 3 – 28]

	Process to Determine the slope of any Line Parallel to a Given Line
1. Use the Process to Determine the Slope of a Line to find the slope of the given line.

2. The result from Step 1 is your answer.


	Process to Determine the slope of any Line Perpendicular to a Given Line
1. Use the Process to Determine the Slope of a Line to find the slope of the given line.

2. Take the negative reciprocal of the slope from Step 1.  To take the negative reciprocal, do these two things: (1) switch the numerator and denominator (if there is no denominator, place the number over 1) and (2) take the opposite of the number obtained in part (1).  The result is your answer.


	Process to Determine if 2 Given Lines are Parallel, Perpendicular, or neither
1. From the given information, determine the slope for the two lines.  Refer to the Process to Determine the Slope of a Line given in this section.  Let Line 1 have slope m1 and Line 2 have slope m2.

2. From the results of Step 1, check the following:

·  If m1 = m2, then Line 1 and Line 2 are Parallel.

· If m1 = (1/m2, then Line 1 and Line 2 are Perpendicular.

· If neither m1 = m2, nor m1 = (1/m2, then Line 1 and Line 2 are NOT Parallel or Perpendicular.
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