Chapter 6 Notes
· 6-1 Rate of Change and Slope

· 6-2 Slope-Intercept Form

· 6-3 Standard Form

· 6-4 Point-Slope Form and Writing Linear Equations

· 6-5 Parallel and Perpendicular Lines

· 6-6 Scatter Plots and Equations of Lines

· 6-7 Graphing Absolute Value Equations

6-1 Rate of Change and Slope

VOCABULARY:

Rate of Change (slope) – allows you to see the relationship between two quantities that are changing.  If one quantity depends on the other, then the following is true.        
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For any two points (x1, y1) and (x2, y2) 
The slope formula is     
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· The slope of a horizontal line = 0

· The slope of a vertical line is undefined

Two ways to find the slope of a line

1. You can count the units of the rise (up +, down -) and run (right +, left -) between two points on a graph of the line.

2. You can use the slope formula with the coordinates of any two points on the line.
6-1 examples

1. Find the rate of change of the data in the graph.  [image: image4.emf]A moving Automobile
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2. Find the slope of each line.
a. m= 

b. m=
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3. Find the slope of the line through each pair of points.

a. (2, 5) and (4,7)
b. (-1, 4) and (3, -2)

c. (-2, -3) and (0, -3)

d. (-2, -3) and (-2, 0)

6-2 Slope-Intercept Form

VOCABULARY:

Linear Equation – an equation whose graph is a line
y-intercept – the y-coordinate of the point where a line crosses the y-axis
Slope-Intercept form of a linear equation – y = mx + b where m is the slope and b is the y-intercept
IDENTIFYING THE SLOPE AND Y-INTERCEPT OF AN EQUATION

1. solve the equation for y

2. the slope m is the coefficient of x (number multiplied by x)

3. the y-intercept is the constant (number added to x term – if there is nothing added then the y-intercept is 0)

1.  Find the slope and y-intercept of each equation.

a.  
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c.  
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d. -2/3x-4+y=0 

WRITING AN EQUATION GIVEN SLOPE AND Y-INTERCEPT

1. use the definition of slope-intercept form y = mx + b
2. substitute the slope in for m and the y-intercept in for b
2.write an equation of a line with the given slope and y-intercept


a.  m=-3  b= 5


b.  m= ¼ b= -2

WRITNING AN EQUATION GIVEN A GRAPH

1. find the slope (by counting or slope formula)
2. identify the y-intercept 

3. use y = mx + b and substitute in your values from steps 1 and 2

3.  Write the equation of the line.


GRAPHING EQUATION IN SLOPE-INTERCEPT FORM

1. identify the slope and y-intercept in the equation

2. plot the y-intercept on the graph (y-axis)

3. use the slope to plot a second point 

4. draw a line through the two points

4.  graph 
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6-3 Standard Form

Standard form of a linear equation – Ax + By = C, where A, B, and C are real numbers and A and B are not both 0
TRANSFORMING FROM SLOPE-INTERCEPT TO STANDARD FORM

· eliminate fractions by multiplying every term in the equation by the common denominator

· get the x and y terms on the same side of the equation using addition or subtraction

· get all constants to the other side of the equation

Write 
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 in standard form using integers
IDENTIFYING THE SLOPE USING STANDARD FORM

· solve Ax + By = C for y
· the slope will always = ________
WRITING AND EQUATION IN STANDARD FORM GIVEN AN POINT AND A SLOPE

· use the slope to identify A and B

· Use the point (x, y) and the values of A and B to solve for C by substituting into Ax + By = C

· Write the equation in standard form by substituting the values for A, B, and C into Ax + By = C

Or

· Write the equation in slope-intercept form

· Transform into standard form

· Write the equation in standard form using integers for the line that has a slope of -1/2 and passes through the point (3, 4)

WRITING AND EQUATION IN STANDARD FORM GIVEN TWO POINTS

· use the slope formula to calculate the slope

· use the slope to identify A and B

· Use one of  the points (x, y) and the values of A and B to solve for C by substituting into Ax + By = C

· Write the equation in standard form by substituting the values for A, B, and C into Ax + By = C

· Write the equation in standard form using integers for the line that passes through the points (3, 4) and (-1, -2)
x-intercept – the x-coordinate of the point where the line crosses the x-axis
FINDING X- AND Y-INTERCEPTS

· To find the x-intercept substitute 0 for y and solve for x.

· To find the y-intercept substitute 0 for x and solve for y.

ex. find the x- and y-intercepts of 4x – 9y = -12

GRAPHING LINES USING INTERCEPTS


· find the x- and y-intercepts

· plot the x-intercept on the x-axis

· plot the y-intercept on the y-axis

· draw a line through the two points

ex.  Graph 5x + 2y = -10 

using x- and y-intercepts

GRAPHING HORIZONTAL AND VERTICAL LINES

· When the equation only contains the variable y

· solve the equation for y

· plot the point on the y-axis

· draw a horizontal line through the point 

· When the equation only contains the variable x

· solve the equation for x

· plot the point on the x-axis

· draw a vertical line through the point

ex 1. graph y = 5



ex 2. graph x = -4
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6-4 Point-Slope Form and Writing Linear Equations

VOCABULARY:

Point-Slope form of a linear equation – for a non-vertical line that passes through the point (x1, y1) with slope m is 
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GRAPHING USING POINT-SLOPE FORM

1. use the equation to identify the point and the slope

2. plot the point on the graph

3. use the slope to get a second point

4. draw a line through the two points

ex.  Graph the equation 
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WRITING AN EQUATION IN POINT-SLOPE FORM

1. use point slope form 
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2. substitute the numbers for (x1, y1)  and m
3. simplify any double signs

ex.  Write an equation of the line with slope 
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 that passes through the point (10, -8)
USING TWO POINTS TO WRITE AN EQUATION

1. find the slope using the slope formula

2. write an equation of the line in point-slope form using one of the points and the slope found in step 1

3. write the equation in the appropriate form (point-slope, standard, or slope-intercept)

ex  a.  Write an equation of the line in point-slope form passing through the points
 (-1, -5) and (2, 3)

     b.  Write the equation you found in part a in slope-intercept form

WRITING AN EQUATION USING A TABLE

1. find the rate of change for consecutive ordered pairs (if the rate of change is the same for each pair is the same the then the relationship is linear and you can write an equation)

2. use the slope (rate of change from step 1) and any point from the table to write the equation in point-slope form

ex.   Is the relationship shown by the data linear?  If so, model the data with an equation.
	x
	y

	-11
	-7

	-1
	-3

	4
	-1

	19
	5


6-5 Parallel and Perpendicular Lines

VOCABULARY:

Parallel lines – lines in the same plane that never intersect

Perpendicular lines – lines that intersect of form right angles

Negative reciprocal – flip the fraction and change the sign – any number times its negative reciprocal = -1

PROPERTIES:

Slopes of Parallel Lines

Non-vertical lines are parallel if they have the same slope and different y-intercepts.  Any two vertical lines are parallel.

Slopes of Perpendicular Lines

Two lines are perpendicular if there slopes are negative reciprocals.  Vertical and horizontal lines are perpendicular.

DETERMINING WHETHER LINES ARE PARALLEL, PERPENDICULAR, OR NEITHER
1. solve each equation for y

2. identify the slopes (y = mx + b)

3. compare the slopes
a. same =  parallel
b. opposite reciprocals = perpendicular

c. neither
WRITING EQUATIONS OF PARALLEL LINES

1. solve the given equation for y

2. identify its slope

3. use the slope and point to write the equation of the parallel line in point-slope form 
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4. solve the equation for y to get the equation in slope intercept form

WRITING EQUATIONS FOR PERPENDICULAR LINES

1. solve the given equation for y

2. identify its slope

3. find the negative reciprocal of the slope

4. use the slope from step 3 and the point to write the equation of the perpendicular line in point-slope form 
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5. solve the equation for y to get the equation in slope intercept form
6-5 Examples

1.  Are the graphs of 
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 parallel?  Explain.

2.  Write an equation for the line that contains (2, -6) an is parallel to 
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3.  Write an equation of the line that contains (1, 8) and is perpendicular to 
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4.  A bike path is planned.  It is parallel to Park Road and will also contain the park entrance.  Write an equation of the line representing this bike path. [image: image22.emf]-2
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