CHAPTER 3
Introduction to Graphing
(3.1)  Reading Graphs, Plotting Points, and Scaling Graphs
Many everyday situations involve two quantities that are related.  In chapter 2 the equations had only one variable.  In this chapter, we extend those ideas to linear equations in two variables.  Graphs show this relationship between two quantities.  For example, time worked vs. salary, time vs. height of an object, and x values vs. y values.  When we graph solutions of equations in two variables we use the Cartesian Coordinate System.  
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The points that we graph are referred to as ordered pairs: (x, y). The x value is the independent variable and y is the dependent variable.  When we graph points we graph the x-value first, then the y-value.

Examples:  Graph the following ordered pairs on the coordinate system.  Make sure to label the points.
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(3.2)  Graphing Linear Equations
Linear Equations in two variables can be written in standard form:  Ax + By = C

Ordered pairs (x, y) are solutions to linear equations.  

Examples:  Decide whether the given ordered pair is a solution to the given equation.
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Choosing a number for one variable in a linear equation makes it possible to find the value of the other variable.  Ordered pairs are often displayed in a table of values called a t-table or an x-y table.

Examples:  Complete the table of values for each equation. 
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We will look at three ways to graph the solutions of a linear equation: Ax + By = C

(3.2)  Plotting solution points using a t-table (x-y table).

(3.3)  Plotting x & y-intercepts.

(3.6)  Plotting slope and y-intercept.
The graph of any linear equation in two variables is a line.
GRAPHING LINEAR EQUATIONS
Since we are looking for solutions to an equation we can always find some solution points,

graph them, and draw the straight line passing through the points.  You only need 2 points to make a line but we generally graph a third point to make sure we graph the line correctly.  We use the t-table (x-y-table) to help us.

Examples:


1)  Graph:  
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2) Graph: 
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3)  Graph:  
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(3.3)  Graphing and Intercepts

PLOTTING X & Y-INTERCEPTS:

Intercepts are points where the graph crosses the axes.  More specific:


x-intercept:  The point where the graph crosses the x-axis


y-intercept:  The point where the graph crosses the y-axis

Graphically:
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What is the ordered pair for the x-intercept? _______________

What is the ordered pair for the y-intercept? _______________

These ordered pairs aid us in how to find the intercept for a specific equation and thus obtain the graph.


Find the x-intercept by _____________________________________


Find the y-intercept by _____________________________________

Examples:


1)  Find the intercepts and graph:  
[image: image28.wmf]2510

xy

-=-










[image: image29.png]




2)  Find the intercepts and graph: 
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3)  Find the intercepts and graph:  
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4)  Find the intercepts and graph:  
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GRAPHING HORIZONTAL & VERTICAL LINES:


5)  Graph:  
[image: image36.wmf]3

x

=-










[image: image37.png]




6)  Graph: 
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In general, the graph of the equations:


x = c  is a vertical line that crosses the x axis at (c, 0) where c is a constant


y = c  is a horizontal line that crosses the y-axis at (0, c) where c is a constant

(3.4)  Rates

A linear graph allows us to see how two quantities change with respect to each other.  Rates are used to represent this type of change.  A rate is a ratio that indicates how two quantities, with different units, change with respect to each other. When calculating a rate, the first quantity is written as the numerator while the second quantity is written as the denominator. Do not forget to write the correct units in the numerator and the denominator.

When looking at linear graphs, the quantity listed in the numerator appears on the y-axis and the quantity listed in the denominator appears on the x-axis.   
Examples:

1) Write the rate of 250 miles per 10 gallons as a fraction in simplest form.

2) Write the rate of $250 for 20 hours as a fraction in simplest form.
3) At 10 am, Melissa rented a bike from The Coronado Cyclery and returned it at 2 pm after cycling 24 miles. Melissa paid $40.  
a. Find Melissa’s average speed, in miles per hour.
b. Find the rental rate, in dollars per hour.

c. Find the rental rate, in dollars per mile.

(3.5)  Slope
The slope of a line is a rate of change. It defines the slant of a line.

slope = 
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Since slope is defined as 
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, we can determine a formula for the slope between 2 points.




Determine whether the slope of the following graphs are positive, negative, zero, or undefined.
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1)  Find the slope of the line between the points 
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2)  Find the slope of the line between the points 
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3)  Find the slope between the points 
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.  What kind of a line is it?

4)                                                                         5)
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(3.6)  Slope-Intercept Form

The slope and y-intercept are easily identified if the equation is put into a form called: Slope-Intercept which is:




where  m is the slope and  (0, b) is the y-intercept. 

We can find the slope of a line by solving the equation for y and looking at the coefficient for x.  This coefficient is the slope of the line.

Examples: Find the slope and the y-intercept of the following equations. 
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GRAPHING AND SLOPE-INTERCEPT FORM
To graph linear equations using the slope-intercept form:


1)  Put the equation into slope-intercept form (solve for y).

2)  Plot the y-intercept (0, b).

3)  From the y-intercept, plot another point using the slope
 (using the idea that slope = 

).

4)  Draw the line passing through the points.
Examples:

1)  Graph:  
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2)  Graph:  
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3)  Graph the line with slope 
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 EQUATIONS IN SLOPE-INTERCEPT FORM:
When we write equations of lines, we need 2 things – the slope and at least one point on the line.  
If the slope and the y-intercept are given, we can use the Slope-Intercept form to write the equation of the line:



where  m is the slope and  (0, b) is the y-intercept. 

Examples: Find the slope-intercept equation for the line with the indicated slope and y-intercept.
1) Slope of 
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2)  Slope of 
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3)  Slope of 
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4)  Slope of 
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PARALLEL AND PERPENDICULAR  LINES:
Two lines are parallel if they have the same slope but different y-intercepts or if both lines are vertical. 

Two lines are perpendicular if the product of their slopes is 
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 or if one line is vertical and the other line is horizontal.  Two perpendicular lines have slopes that are “opposite reciprocals” of each other.
Examples: 
1) If two lines are parallel and the slope of the first line is 2, what is the slope of the line parallel to it?
2) If two lines are perpendicular and the slope of the first line is 
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, what is the slope of the line perpendicular to it?

3) If two lines are perpendicular and the slope of the first line is 
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, what is the slope of the line perpendicular to it?

4) Determine whether the graphs of 
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 are parallel, perpendicular, or neither.

5) Determine whether the graphs of 
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6) Determine whether the graphs of 
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 are parallel, perpendicular, or neither.

(3.7)  Point-Slope Form

WRITING EQUATIONS IN POINT- SLOPE FORM

We can also use the Point-Slope formula to write equations of lines. 
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where  m is the slope and 
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is a point on the line.  
Note:  When finding equations of lines, the Slope-Intercept form is easier to use if the slope and y-intercept are both given.
Examples: Using everything we have discussed about intercepts and slope, see if you can write the equations of the lines having the following characteristics:

1)  Slope of 
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2)  Slope of 
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3)  The line passes through points 
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4)  The line passes through the point 
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GRAPHING AND POINT-SLOPE FORM

Examples:

1)  Graph:  
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2)  Graph:  
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