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 Section 1.4:  Linear Functions and Slope 
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1)
Objective 1:  Calculate a Line’s Slope.
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a.


[image: image3.emf]Negative Slope


b.
Given two points  (x1, y1),  (x2, y2),  the slope of the line passing through them is

	m
	=
	change in y
	=
	rise
	=
	Δ y
	=
	y2 – y1
	=
	y1 – y2
	

	
	
	change in x
	
	run
	
	Δ x
	
	x2 – x1
	
	x1 – x2
	


c.
Example 1:  Find the slope of the line passing through the points  (-4, 2)  and  (-3, -2).
d.
Positive, Negative, Zero, and Undefined Slopes 
a.
Lines with different types of slopes:

[image: image4.emf]-3 -2 -1 1 2 3 4 5 6 7

-5

-4

-3

-2

-1

1

2

3

4

5

Change in y = 6

Change in x = 3 

 rise = 6

run = 3 

(x ,y )
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b.
Lines with positive slopes rise from left to right.

c.
Lines with negative slopes fall from left to right.

d.
Horizontal lines have zero slopes.

e.
Vertical lines have undefined slopes. 
2)
Objective 2:  Write the Point-Slope Form of the Equation of a Line.
a.
 Point-Slope Form:  y – y1  =  m(x – x1) 
b.
Example 2:  Write the point-slope equation of the line passing through  (1, 2)  and  (-3, 1).

Step 1.
Find the slope.

Step 2.
Using one of the points, write the point slope equation by substituting in the value of  m  and substituting the  x-value from one of the points into  x1  and the  y-value from that point into  y1.
3)
Objective 3:  Write and Graph the Slope-Intercept Form of the Equation of a Line.
a.
 Slope-Intercept Form:   y = m x + b    (m = slope,  b = y-value of the y-intercept):
b.
Example 3:  Graph  y = ½ x + 1.
Step 1.
Identify the slope  m  and  y-intercept  b.
Step 2.
Plot the  y-intercept, (0, b).

Step 3.
Starting at the y-intercept on the graph, use  m  (written as a fraction) to obtain a second and third point.  The rise is the numerator and the run is the denominator.
Step 4.
Draw the line connecting the points.


4)
Objective 4:  Graph Horizontal or Vertical Lines.
a.
 Horizontal Line:   y = b ,  slope = 0,  y-intercept is  (0, b)

The  y-coordinate of all points on this horizontal line is  b:  (0, b), (1, b), (-1, b), (10, b), etc.

b.
Example 4:  Graph   y = 2.  All of the  y-values will be 2. 

b.
 Vertical Line:  x = a , slope is undefined; the  x-intercept is  (a, 0)

The  x-coordinate of all points on this vertical line is  a:  (a, 0), (a, 1), (a, -1), (a, 10), etc.

c.
Example 5:  Graph   x = –3.  All of the  x-values will be –3.

5)
Objective 5:  Recognize and Use the General Form of a Line’s Equation.
a.
 General Form:   Ax + By + C = 0, where A and B are both not equal to 0.
b.
Example 6:  Find the slope  m  and  y-intercept of the line  x – 2y – 4 = 0  and graph.

Step 1.
Rewrite the equation in slope-intercept form by solving for  y.
Step 2.
Identify  m  and  b.

Step 3.
Graph using  m  and  b.  Plot  (0, b)  first, then use  m  to obtain a few more points.  Draw the line.


6)
Objective 6:  Use Intercepts to Graph the General Form of a Line’s Equation.
a.
 General Form:   Ax + By + C = 0, where A and B are both not equal to 0.
b.
Example 7:  Use intercepts to graph the line  x – 2y – 4 = 0.

Step 1.
Find the x-intercept by letting y = 0 and solving for x.  Plot this point on the x-axis.
Step 2.
Find the y-intercept by letting x = 0 and solving for y.  Plot this point on the y-axis..

Step 3.
Draw the line.


7)
Objective 7:  Model Data with Linear Functions and Make Predictions.
Example 8:  The cost of a pair of sandals in the hypothetical nation of Zymbooni is illustrated by the graph below.  In this case  t  represents the number of years after 1990.  The year 1990 is represented by  t = 0;  the year 1991 is represented by  t = 1; the year 1992 by  t = 2, and so on.  The graph shows that the cost of a pair of sandals has been rising linearly since 1990.


C

1.
According to the graph, what is the  C-intercept?




Describe what this represents in this situation.
Cost


in


$


2.
Use the coordinates of the two points shown to



compute the slope.  What does this mean about



the cost of a pair of sandals?




t



t  years after 1990

3.
Write a linear equation in slope-intercept form that models the cost function  C  of a pair of sandals,  t  years after 1990.

4.
Use your model from (3) above to predict the cost of a pair of sandals in 2003.
	Form of Line
	Equation
	Slope
	y-intercept
	x-intercept

	Standard
	Ax + By = C
	-A/B
	C/B
	C/A

	General
	Ax + By + C = 0
	-A/B
	-C/B
	-C/A

	Point-Slope
	y – y1 = m(x – x1)
	m
	y1 – mx1
	(mx1 – y1)/m

	Slope-Intercept
	y = mx + b
	m
	b
	-b/m

	Horizontal
	y = b
	0
	b
	none*

	Vertical
	x = a
	undefined
	none**
	a


  *If  y = 0, then the  x-intercepts would be all the points on the  x-axis (all real numbers).    **If  x = 0, then the  y-intercepts would be all the points on the  y-axis (all real numbers).
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