§3.1 Graphing Equations of the Form y = mx + b
Objectives

· Definitions for solution, satisfy and solution set

· Know what a graph of an equation means

· Graphing using y = mx + b

· Know that b is the y-intercept in y = mx + b

· Rule of 4 in equations

An equation is an equality of expressions. An equation has an equal sign. An equation can have a solution that makes the truth value of the statement “true”. The solution is said to satisfy the equation.
The models that we discussed in §1.3 & 1.4 were lines. These lines can be described by an equation. These equations are linear equations in two variables. When a value is input, the linear equation in two variables outputs a value. The input value and the output value can be given as sets of ordered pairs. If we write the linear equation in 2 variables in a special way, called slope-intercept form, and input x-values we will get y-values as output.

Slope-Intercept Form
y  =  mx  +  b


m =  slope (the numeric coefficient of x)




b =  y-intercept (the y-coordinate of the ordered pair, (0, b))
For every linear equation there are an infinite number of solutions. Every x will be paired with a y and likewise every y will be paired with an x. For every non-vertical line every x will only have one value of y associated with it. All solutions, ordered pairs of the form (x, y), that satisfy the equation (makes the truth value “true”), form the solution set. The solution set can be described in 4 ways. This is what your book terms the Rule of 4’s.
Your book discusses the Rule of 4’s which is just a way of describing the solutions of linear equations. We can describe some or all of the equations by the methods outlined in this “rule”:



1.
By an equation



2.
By a graph



3.
In a table



4.
In words to describe the “rule” (what is done to x to get y)

Our goal is to explore how to use and read the slope-intercept form of a line to find solutions that satisfy a linear equation. We first use a t-table to find a few solutions to describe a linear equation in 2 variables and from there we will be able to graph a line.

Graphing Using Three Points (and we will use the y-intercept as one point)
Step 1:
     Find three solutions for your equation (make sure they are integer solutions)

a)
Let x = 0 and solve for y. Remember that when x = 0 you’ve found the 



y-intercept.

b)
Let x = # and solve for y 2 more times.
Step 2:
     Graph the 3 solutions found in step 1 and label with ordered pairs

Step 3:
     Draw a straight line through the ordered pairs 

     (if it’s not a straight line, you’ve incorrectly found at least one solution.)
Step 4:
     Put arrows on the ends of the line, label it with its equation.


Example 1:
Make a t-table for the following linear equation in 2 variables and 




then graph the equation to give the solution set.






y  =  2x  – 5

	x
	y

	
	

	
	

	
	




Example 2:
Make a t-table for the following linear equation in 2 variables and 




then graph the equation to give the solution set.






y  =  2  –  x

	x
	y

	
	

	
	

	
	




Example 3:
Make a t-table for the following linear equation in 2 variables and 




then graph the equation to give the solution set.






y  =  5/2 x  –  1

	x
	y

	0
	-1

	2
	4

	-2
	-6



*Note: When you have a fraction as the numeric coefficient of x (the number multiplied by x), make sure to use x-values that are multiples of the denominator.
Not only can you graph an equation from a linear equation in two variables, but from the graph you can find individual solutions and eventually we will be able to give an equation for the line. Let’s practice giving solutions from a graphed line.

Example 4:
Let’s do Exercise #38 on p. 122 of Lehmann’s text.

§3.2 Graphing Linear Models; Unit Analysis
Objectives
· Find an equation and use it to make predictions

· Rule of 4’s for real world problems

· Unit analysis for an linear model

· Graph y = b and x = a equations (horizontal & vertical lines respectively)

In §1.3 we learned how to develop a model for real world situations. We will continue this idea here.

Linear equations in 2 variables can be used to describe many real world problems, where one thing is dependent upon another. Recall that the dependent variable is represented by y and the independent is represented by x. Recall our word problems from the previous chapter that involved wages that are dependent upon hours worked, or cab fees that are dependent upon the miles traveled, or cost of a phone call that are dependent upon minutes connected.  In the last two examples there is also a constant that tells us where we must start before our independent variable begins to have an effect.

A linear equation in 2 equations can be discussed in the following way:

Baseline = Starting Point


Rate of Change = The amount that the dependent changes by each increment of 




     the independent


Independent = x


Dependent = y





y = (Rate of Change) • x  +  (Baseline)

We can see this in a problem by drawing t-tables as we did in chapter 2 and then expressing what is happening in general terms. This will become the model.


Example 5:
If it costs 55 cents to place a long distance call and for each minute 
(independent) of the call it costs 8 cents, write an equation to describe the cost of a telephone call (the dependent). Then give the cost of making a 2, 5 and 22-minute phone call. Use a t-table to show your solutions as ordered pairs. Finally, generalize to make an equation to describe the dependent in terms of the independent. Finally, graph the points to describe the solution set
Unit analysis can be used to make sure that we are getting the correct answer. The rate of change has the units of the dependent divided by the independent. Since the rate of change multiplies by the independent this means that the product yields the dependent variables’ units, which then add nicely with the baseline units.
Let’s look at the unit analysis of the last problem.

Example 6:
Conduct the unit analysis of the last example.

Horizontal & Vertical Lines 
Now, we need to discuss 2 special types of lines. These don't appear to be linear equations in 2 variables because they are written in 1 variable, but this is because the other variable can be anything.  The linear equations in question form vertical and  horizontal lines. Horizontal lines have equations that look like y = b. Vertical lines have equations that look like x = a. Here is a summary of information that you will eventually need to know about these three types of lines:

	Type
	Equation
	Slope
	Type of ordered Pairs
	Intercepts

	Horizontal
	y  =  b
	Zero
	(#1, b), (#2, b), (#3,b); y agrees with equation & #1, #2 & #3 can be anything
	y-intercept: (0,b)

no x-intercept

	Vertical
	x = a
	Undefined
	(a, #1), (a, #2), (a, #3); x agrees with equation & #1, #2,& #3
	No y-intercept

x-intercept: (a, 0)


To graph a vertical or horizontal line you must realize that the x or y-coordinate is always what the equation indicates and the other coordinate can be any number you choose. They are straight lines that cross the x or y axis at the point indicated by the equation. For example, x = 5 is a vertical line with 3 solutions of (5, 1), (5, 0), (5, -251). This line runs vertically through x =5. Let's practice one of each on the same coordinate system.


Example 7:
Graph each of the following on the graph below.





x  =  -2

&

y  =  3


§3.3 Slope of a Line
Objectives
· Use a ratio to compare steepness

· Meaning & calculation of slope (for non-vertical lines)

· Increasing vs Decreasing & Relation to Sign of Slope

· Slope of horizontal & vertical lines (zero & undefined respectively)

Slope is the ratio of vertical change to horizontal change.


m =    vertical change      =   rise  =  y2 ( y1  =   (y 



        horizontal change         run       x2 ( x1        (x

Rise is the amount of vertical change – change on the y-axis 
Run is the amount of horizontal change – change on the x-axis.

A line with positive slope “climbs up” when viewing from left to right. It has increasing slope.

A line with negative slope “slides down” from left to right. It has decreasing slope.

Note:  When asked to give the slope of a line, you are being asked for a numeric slope found using the equation from above. The sign of the slope indicates whether the slope is positive or negative, it is not the slope itself! Knowing the direction that a line takes if it has positive or negative slope, gives you a check for your calculations, or for your plotting.

There are actually 3 methods for finding a slope. There is a formula, a visual/geometric means which uses rise over run and finally a method that uses the equation/model of a line. In this section we will learn the formulaic method.
First Method is by using the formula:

 m  =    y2 ( y1  
where

(x1, y1) is an ordered pair & (x2, y2) is a 2nd o.p.
x2 ( x1
We will use this method most often under 3 circumstances:

1) When we know two points on a line, or two points that satisfy a linear equation

2) When we have an equation/model and have found two points that satisfy the equation (
3) When we have a line and have used our skills to identify 2 points that are solutions (points that lie on the line; see last example of §3.1)

To use the formula above you must know that each ordered pair is of the form (x1, y1) and (x2, y2).  The subscripts (the little numbers below and to the right of each coordinate) just help you to keep track of which ordered pair they are coming from. You must have the coordinate from each ordered pair “lined up over one another” in the formula to be doing it correctly!

Example 8:
Find the slope of the lines through the following points.
a)
(0,5);(-1,-5) 




b)
(-1,1);(1,-1)
c)
(3, 0); (3, -1/2)




d)
(1/3, -9); (1/2, -9)
Note:  These last two are examples of our special slopes.  The slopes of our vertical and horizontal lines! See how the x-coordinates are the same for part c), telling us that this is a vertical line and will therefore have undefined slope. See how the y-coordinates are the same for part d), telling us that this is a horizontal line and will therefore have zero slope.

Your Turn:
Example 9:
Find the slope of the line through
(7, 15) & (-3, 1) 
I mentioned that lines have increasing and decreasing slopes and the indicator of increasing is a positive slope and decreasing is negative slope. However, we may wish to make comparisons between slopes that are increasing or slopes that are decreasing. The “steeper” a line the “greater the slope.” This means that the vertical change is larger in comparison to the horizontal change. This happens when the slope is getting closer to being undefined when it’s positive. We will only discuss positive slopes at this point because they will come into play in our real world applications. The diagram below is meant to visual represent this idea. 


Example 10:
Let’s do Exercise #2 on p. 140 of Lehmann’s text to illustrate a 




real world application of slope as a ratio and steepness of slope.
Second Method is a visual/geometric approach:

m  =     rise   

run

We will use this method only for a line that is already graphed. 
Note:  You could get the ordered pairs from the graph and then plugging them into the equation as above but that would be a lot of work, when there is an easier way!
Finding the Slope of a Line from a Graph (Visual/Geometric Approach)

Step 1:  Choose 2 points (must be integer ordered pairs) on the line.

Step 2:  Draw a right triangle by drawing a line horizontally from the lower point 

     
  and vertically from the higher point (so they meet at a right angle forming a triangle 

  below the line).

Step 3:  Count the number of units from the upper point to the point where the 2 

  lines meet.  This is the rise, and if you traveled down it is negative.

Step 4:  Count the number of units from your current position on the triangle, 

  horizontally to the line.  This is the run, and if you traveled to the left it is 

  negative.

Step 5:
  Use the version of the slope formula that says  m =  rise 
, plug in and simplify.









  run

Note:  The slope is always an improper fraction in lowest terms or a whole number.  Don’t ever make it a mixed number!

Example 11:
Find the slope of the line below using the visual approach.

Your Turn
Example 12:
Find the slope of the line given below using the visual/geometric 

method.


Let’s revisit our 2 special lines the vertical and horizontal lines discussed in the last section. Let me remind you of the interchangeable points that we should know about a vertical or horizontal line.

	Type
	Equation
	Slope
	Type of ordered Pairs
	Intercepts

	Horizontal
	y  =  b
	Zero
	(#1, b), (#2, b), (#3,b); y agrees with equation & #1, #2 & #3 can be anything
	y-intercept: (0,b)

no x-intercept

	Vertical
	x = a
	Undefined
	(a, #1), (a, #2), (a, #3); x agrees with equation & #1, #2,& #3
	No y-intercept

x-intercept: (a, 0)


How can we use some of these points to interpret what we see?

From Ordered Pairs


1)
If we see ordered pairs with the same y’s, we automatically know that we 



are looking at a horizontal line – that means automatically that we have 



zero slope.


2)
If we see ordered pairs with the same x’s, we automatically know that we 



are looking at a vertical line – that means automatically that we have 



undefined slope.
Note: In example 9 parts c) & d) we saw this to be the case. We would not have had to compute the slopes to see that they were undefined and zero respectively if we had been using this reasoning.
From a Graph of a Line


1)
We see a horizontal line – we automatically know that the slope is zero. 


We also know that all ordered pairs that satisfy the model have the 


same y.


2)
We see a vertical line – we automatically know that the slope is. 


undefined We also know that all the ordered pairs that satisfy the model 



have the same x.

From an Equation/Model

1)
We see y = b we automatically know the slope is zero. We also know that 



all ordered pairs that satisfy the model will have b for their y-coordinate.


2)
We see x = a we automatically k now the slope is undefined. We also 



know that all ordered pairs that satisfy the model will have “a” for their 



x-coordinate.
Note: We will see this later as we discuss the equations for a linear model in more detail.

Example 13:
Identify the following for the lines below.




a)
The horizontal line.





b)
Two ordered pairs on the horizontal line.





c)
The equation of the horizontal line.





d)
The slope of the horizontal line.






i)  Verify the slope with the slope formula




e)
The vertical line.





f)
Two ordered pairs on the vertical line.





g)
The equation of the vertical line.





h)
The slope of the vertical line.






i)  Verify the slope with the slope formula

§3.4 Using the Slope to Graph Linear Equations
Objectives
· Know that “m” represents slope in y = mx + b

· Graph using slope & y-intercept

· Find an equation based on slope & y-intercept

· Know relationship between slopes of parallel lines

· Know relationship between slopes of perpendicular lines

A Third Method to find the slope of a line uses the equation of a line in a special form, called slope-intercept form. This is the form that Lehmann has used from the beginning of the chapter.
y  =  mx  +  b


m =  slope (the numeric coefficient of x)




b =  y-intercept (the y-coordinate of the ordered pair, (0, b))





x & y are the variables
To put the equation of a line in this special form we solve the equation for y. Since we haven’t discussed algebraic equations and how to solve them yet, we will see this later in Lehmann’s book.
Let’s make sure we can identify the slope and y-intercept from an equation.
Example 14:
What is the slope and y-intercept of this equation 
(give the y-intercept as an ordered pair).


y  =  6x  (  4

Your Turn:

Example 15:
Find the slope and y-intercept of the equation



y  =   -2/3 x  +  3
In the last examples, we could have found points that satisfied the equations and then used those points in the slope formula to calculate the slope, but I hope that you see how pointless that process is once you know how to use an equation to find the slope of a line. Just so that you believe that the slope is what I say, we will do the next example just to show that we could find 2 ordered pairs that satisfy the equation and then calculate the slope from those.

Example 16:
Find the slope and the y-intercept of y  =   -2/3 x  +  3 by plugging 



in a value for x and solving for y to get 2 ordered pairs that satisfy 




the equation (one of which is the y-intercept).
Two Application of Slope
The slope of a line is the same thing as pitch of a roof and the grade of a climb. It is exactly the same calculation for pitch as for slope and in grade it is simply converted to a percentage.


Example 17:
From the middle of the ceiling to the point of the roof 

(apex of the roof) it is 5 feet. From the middle of the ceiling to the 

outer wall, where the roof connects, is 10 feet. Find the pitch of the roof.


Example 18:
The train climbed 2580 vertical meters from the bottom of the hill 

to the top, but the climb took 6450 horizontal meters. What is the grade of the climb?

Parallel Lines are lines with the same slope. They are equidistant at every point. Equations of parallel lines look exactly the same in their steepness, except the intercept.

Example 19:
Prove that the following lines are parallel





y  = -x  +  2





y  =  -x  +  4

Perpendicular Lines are lines which meet at right angles. The slopes of perpendicular lines are negative reciprocals of one another.  

In other words:

1) Take the reciprocal of one slope, and then take the opposite and you will get the slope of the other line if they are perpendicular.
2) If you already have the two slopes you can also multiply them and if the product is a negative one, then you know that you have perpendicular lines. 

In seeing if two lines are perpendicular from their equations focus on the slope. The intercepts can be anything.


Example 20:
Prove that the following lines are perpendicular.




y  =  -1/2 x  +  4





y  =  2x  +  4
Most lines are what we would term neither parallel or perpendicular. If the slopes of 2 lines are the same and their y-intercepts are the same that does not make them parallel, that makes them the same line and we would still say that the lines are neither parallel nor perpendicular. Likewise if the slopes are not the same and regardless of the y-intercepts, as long as the slopes are not negative reciprocals the lines are neither parallel nor perpendicular.

Example 21:
Determine if the lines are parallel, perpendicular or neither.


a)
y  =  2/9x  +  3




b)
y  =  1/2 x  –  1


y =  -2/9x





y  =  1/2 x  (  1

c)     2  +  3/5 x  =  y




d)
y  =  -3x  +  1

        y  =  -5/3 x  +  2





y  =  -1/3 x  +  1

Example 22:
Find the slope of the line parallel and perpendicular to a line 

through the points given.

a)
(6, -2)  and (1, 4)



b)
(6, -1) and (-4, -10)
Note:  This is in preparation for find the equations of lines based upon 2 points, and using it to find equations of lines that are parallel and perpendicular to the line at hand.
Graphing a Line From a Point and the Slope
If we wish to graph a line in from its slope-intercept form (or just from a point & slope) it is really quite easy and we can use the visual, geometric approach to accomplish it. However, if you do not like the visual approach, you can always use the y-intercept and find a second & third point the old fashioned way, but it’s going to take you A LOT longer than is necessary – time you could be spending on a harder problem!

Graphing a Line Using Slope-Intercept Form
Step 1:  Put the equation into slope-intercept form (solve for y)
Step 2:  Plot & label the y-intercept point (0,b)

Step 3:  Count up/down and over left/right from the intercept point as indicated by the 

  slope, to find a second point. You should verify that this is a solution.
(This is the reverse of finding the slope based on the visual approach.)
Step 4:  Repeat Step 3, with a different iteration of the slope (e.g. +/( is same as (/+ or +/+ is 

  same as (/() You should verify that this is a solution.

Example 23:
Graph the following using the method just described






y =  -2/3 x  –  3
Your Turn


Example 24:
Graph the line with the given equation



y  =  3x+  1

Notice: The first line that we graphed in example 23 had a negative slope and it went down from left to right. The line that you graphed in example 24 went up from left to right. Recall that this is the difference between lines with decreasing and increasing slope as we discussed in §3.3.

What if I want to find an equation to model a scenario? If I have the slope and the y-intercept it is quite easy to find an equation to model the scenario.
Using Slope-Intercept Form to Give an Equation
Scenario 1:
We have the slope and the intercept both given (intercept may be given as an 


ordered pair (0, b))
Scenario 2:
We have two points and one is the y-intercept point (we can calculate the slope 


from the slope formula; we recognize the y-intercept from (0, b))

Scenario 3:
We have a graphed line and we can determine two integer ordered pairs, 



one of which is the y-intercept (you can’t guess)
Under scenario 1 we have the easiest case. All we have to do is to plug in the slope for m and the intercept for b (if it is an ordered pair, pick off the y-coordinate to use as b).  

Recall that the general form of the equation in slope-intercept form is:


y  =  mx  +  b

m = slope

b = y-intercept

x & y are the variables

Here are some Scenario 1 examples:


Example 25:
Use the given information to write an equation for the line 
described in slope-intercept form.

a)
m = 2  and b = 3



b)
m = -3/2 and (0, 5)

c)
m = undefined and ( -1/2, 0)


d)
m = 0 and (0, -2)
*Note: Parts c) & d) don’t require our slope-intercept form at all. This requires our attention to detail and knowledge of the 2 special types of lines – vertical & horizontal.
Under scenario 2 we have a little more work, but it still isn't bad.  We must calculate the slope and then plug into the slope-intercept form as described under the first scenario.


Example 26:
Find the slope of the following lines described by the points.


a)
(0, 5) & (-1, 7)




b)
(2, 4) &  (0, 0)


c)
(2, -5)  &  (2, 0)



d)
(0, 7) and (5, 7)
Note:  The last three examples are special cases.  B) is a line through the origin, C) is a vertical 

line and D) is a horizontal line.  C) is the only one that doesn’t fit the scenario, but I threw in the x-intercept point to throw you off!

Scenario 3 is just about the same as scenario 2 except we will find the slope and y-intercept by visual inspection.

Example 27:
Give the equation of the line shown below.


Now, let me give you one of each type to try on your own!

Your Turn

Example 28:
Find the equation of each of the following lines.


a)
m  =  ½  &  b  =  4


b)
m  =  -5  &  thru (0, -1)


c)
Thru (-1, 5) &  (0, 4)


d)
Thru (2,0)  and (2, 9)


e)
m =  0  &  (2, 1)


f)


Your text also discusses real world scenarios and how we can use our newly acquired knowledge to graph a model. Let’s revisit our SUV example (p. 9 of Ch. 1 Notes) and discuss the model and how it can be found based on our newly acquired knowledge: 

Example:
The following example came from p. 207, Beginning Algebra, 9th Edition,  



Lial, Hornsby and McGinnis

[image: image1.png]53. The graph shows the value of a certain sport utility vehicle over the first 5 yr of
ownership.

SUV VALUE

30,000

15,000

Value (in dollars)

of 1 2 3 4 5

Use the graph to do the following.

(a) Determine the initial value of the SUV.

(b) Find the depreciation (loss in value) from the original value after the first 3 yr.
(¢) What is the annual or yearly depreciation in each of the first 5 yr?

(d) What does the ordered pair (5,5000) mean in the context of this problem?




Note:.  The baseline is the y-intercept and the “Amount per” is the slope. The slope is also known as a rate of change. It is the change in y divided by the change in x, so it is the rate at which the dependent is changing in increments of the independent variable. Many times we will be interested in the rate of change over time. 
          (e)  What would the x-intercept indicate in this situation?

          (f)  What happens to the values of the dependent variable as the independent 


     variable increases?  This shows a decreasing slope – as the independent


     increases the independent values decrease.

(g)  Create an equation to model the value of the SUV.

Note: We had a t-table of values to go on the last time we saw this example. Notice how the rule of 4’s has come into play. We can describe the situation through a story, via a list of ordered pairs, with a graph and now with an equation.

§3.5 Rate of Change
Objectives
· Calculate the rate of change for a quantity

· Understand why slope is a rate of change

· Use rate of change to find a linear model

· Know the slope addition property (I showed you this in class via example)
This section really just continues our exploration of the slope, but as a unit ratio called a rate of change. Rate of change is a more important quantity, especially in application. Rate of change is the amount of dependent change to one unit of independent change. Together with the baseline (that’s the y-intercept) a linear model can be created to describe real world situations. This idea is a continuation of the model building that we encountered in the last section.

Rate of Change

  Dependent Change    =  y2  –  y1    =  A single #       dependent units    
  

 Independent Change
     x2  –  x1


independent units

Example 1:
Let’s do Exercise #10 p. 164 of your book

The relationship between slope and rate of change is easy to see if we investigate the slope as viewed between consecutive points versus non-consecutive points and realize that is doesn’t matter where we view the change it is a constant for a linear equation. This is important. Slope is a constant rate of change. Let’s look at a graph and see if I can help you to understand why slope is a rate of change.


Notice:


The slope between the lowest 2 points is
3/2

The slope between the 2nd & 3rd is also 3/2

The slope between the 1st & 3rd  is 6/4 = 3/2 (that’s the additive property of slopes)


The slope between any 2 points is 3/2

The slope between the 1st point & the red point is 1.5/1 = 3/2, 

but notice that 3 ÷ 2 is 1.5, which is a unit rate that is equivalent to the slope
If we take the lower left corner of the coordinate system below to be (0, 0), we can get a t-table of ordered pair solutions for the linear model shown.

	x
	y

	0
	2

	0 + 2 = 2
	2 + 3 = 5

	0 + 2 + 2 = 4
	2 + 3 + 3 = 8

	0 + 2 + 2 + 2 =6
	2 + 3 + 3 + 3 = 11

	0 + 2 + 2 + 2 + 2 = 8
	2 + 3 + 3 + 3 + 3 = 14

	0 + 2 + 2 + 2 + 2 + 2 = 10
	2 + 3 + 3 + 3 + 3 + 3 = 17


What I want you to notice here is the additive property of the slope. The change in the dependent adds to the baseline value and so on to yield the next value while the independent change adds to the independent value each time to yield the next independent value. If we work backward we will see that we can subtract the slope values and get the same results. This is what we saw on a graph when we graphed a line based upon the slope and the y-intercept – we count up/down based on the change in the dependent and then right/left based on the change in the independent to get to the next point. Another way of looking at this is that the dependent value changes by the slope for every unit change of the independent as seen by the change from the y-intercept to the red dot.
	x
	y

	0
	2

	0 + 1 = 1
	2 + 3/2 = 5/2


Finally, remember what we learned in the last section – we can make an equation in slope-intercept form based on our knowledge of the slope and the y-intercept (which, even if not given, we can work backward using the additive property of the slope, to obtain). The slope and the y-intercept of this line would give the following equation:




y = 3/2 x  +  2

With all these facts stated, we can make an observation about a linear equation. A model is linear if:


1)
For consistent change in independent values there are consistent changes 


in the y-values.


2)
Said another way the unit rate of change is constant


Example 2:
Is the following a linear equation? How do you know?



a)

	x
	y

	0
	-1

	4
	-5

	8
	-8




b)

	x
	y

	-4
	2

	4
	-4

	12
	-10


Now, I want to state the slope-intercept form of a line in a different manner, before we attack a real world type problem. All linear equations can be thought of in the following manner.


Dependent Value =  Baseline  +  (Rate of Change) • (Independent Value)

When we encounter a real world situation that we want to describe, if we can determine the “baseline” as the point from which change begins and the “rate of change” as the constant amount by which the dependent changes for each unit of independent change, we can create the model. Furthermore, the idea of unit analysis, can help us to determine which is a baseline and which is a rate of change if we can identify the independent and dependent variables and their units.

Example 3:
Let’s look at Exercise #23 on p. 165 of Lehmann’s book.



a)
What is the dependent variable and its units?



b)
What is the independent variable and its units?



c)
 Create a model in just the units like this:



Dependent Units = dependent units +  dependent units  • indep. units








   indep. units 



d)
Based on the model units, identify the baseline & rate of change.



e)
Now create the linear equation.

The last example in Section 3.4 fits in this section even better, but it is also a nice bridge between sections.


Example 4:
Find a linear equation to model the following table:

	x
	y

	4
	-4

	8
	-7

	12
	-10


Let’s summarize what we did to find a linear equation for the table above.

1)
Found that there is constant rate of change


2)
Found the constant rate of change


3)
Worked backward/forward from a point closest to the y-intercept using the 



additive property of slopes in order to find the y-intercept

4)
Used slope-intercept form to give the equation

Your Turn

Example 5:
Give a linear equation to describe the following scenario:



Every month the value of my stock portfolio increases by $1.50. When I 



invested my money I put $250 into my account.


Example 6:
Find a linear equation to describe the table:

	x
	y

	6
	8

	12
	15

	18
	22


}





Show all solutions





m =1/3





m =1/1





m =3/2





m =17/2





m = 0





m is increasing


   from 0 to undef.





x





y





x





y





x





y





y





That’s the y-intercept!





Slope!
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