Chapter 4 – Graphing Linear Equations and Functions

Section 4.1: Coordinate Plane





Coordinate Plane – Formed by two real number lines that intersect at right angles.



       (x-axis: y = 0 and y-axis: x = 0, remember to number your axes)

Ordered Pair – Pair of numbers used to identify the location of a point in a coordinate plane. The first number is the x-coordinate (horizontal distance from the origin) and the second number is the y-coordinate (vertical distance from the origin) Example (3,4) a point 3 units right of the origin and 4 units above the origin.

Scatter plot – A graph of pairs of numbers that represent real-life situations. Used to analyze the relationship between two quantities.

        As x increases, y increases,                             As x increases, y decreases,                                        No relationship
             positive correlation                                           negative correlation                                               No correlation


Skills needed: Plot ordered pairs. Write ordered pairs of points on coordinate plane. Identify quadrants. Create and interpret scatter plots.

Section 4.2: Graphing Linear Equations
A solution of an equation in two variables x and y is an ordered pair (x, y) that makes the equation true.

The graph of an equation in x and y is the set of ALL points (x, y) that are solutions of the equation.

Steps for Graphing (solving) a linear equation:

1) Rewrite the equation in function form by solving for y, if necessary.

2) Choose three appropriate values for x (keep them small), substitute them into the equation to find the corresponding y-values. 

3) Make a table of values.

4) Plot the points from the table of values then connect them with a straight-edge. 

Equations of Horizontal and Vertical Lines

- The equation of a horizontal line is y = b where (#, b) is point (solution) on the line, x-coordinate can have any value.

- The equation of a vertical line is x = a where (a, #) is point (solution) on the line, y-coordinate can have any value.

Skills needed: Determine solutions of linear equations. Graph linear equations. Match equations to their graphs.

Section 4.3: Graphing Using Intercepts.

- An x-intercept is the point where a graph meets the x-axis (y = 0).

- A y-intercept is the point where a graph meets the y-axis (x = 0).

- To find the x-intercept of a linear equation substitute 0 for y and solve for x. 
  Write the answer as the ordered pair (x, 0).

- To find the y-intercept of a linear equation substitute 0 for x and solve for y. 
   Write the answer as the ordered pair (0, y).

- Note: Since the graph of an equation gives all solutions to that equation, you can solve a linear equation by graphing the line using any two solutions. Two easy  points to use are x and y-intercepts.

Skills needed: Determine a line’s intercepts from a graph and equation.

Section 4.4: The Slope of a Line.

Slope – A numerical value that describes the steepness and direction of a line. 

· The sign of slope determines direction. Positive slopes: lines rise from left to right. Negative slopes: lines fall from left to right. 

· The absolute value of the slope determines the steepness. The larger the absolute value the steeper the line.  Slope m=1 is 45 degrees.

· 
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· The slope of any horizontal line is zero, because the change in y is zero.

· The slope of any vertical line is undefined ((), because the change in x is zero.

· Slope describes the rate of change when comparing to different variables. Examples of slope as rate of change in real-life: price, speed, wage… 

Given two points (x1, y1) and (x2, y2) on a line, the slope can be determined using the formula:
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Given a graph of a line slope can be determined by computing the rise over run.













Skills needed: Determine slope a line given a graph or two points on a line. Know slopes of horizontal and vertical lines. Describe a line based on its slope.

Section 4.5: Direct Variation


Two variables, x and y, vary directly if there is a non-zero number k such that y = kx

The number k is called the constant of variation.

The graph of direct variation is any line that passes through the origin (0,0).

The slope of the graph of y = kx is k.

Given values of x and y that vary directly, 
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 which is also the slope.

Skills needed: Find the constant of variation (k) from a graph. Find the constant of variation (k) given values that vary directly. Write an equation for direct variation.

Section 4.6: Quick Graph Using Slope and Intercept

- The linear equation y = mx+b is called the Slope-Intercept Form, where m = slope and (0,b) is the y-intercept.

- How to graph the equation using the slope and y-intercept:

     + Given a linear equation, rewrite the equation in slope-intercept form by solving for y, if necessary.

     + Find slope m and y-intercept (0,b) 

     + Plot the y-intercept (0,b)

     + Using the slope, draw a slope triangle from the y-intercept to locate another two points on the line

     + Draw a straight line through those three points.

- Two non-vertical lines are parallel if and only if they have the same slope.

- Two vertical or two horizontal lines are always parallel.

Skills needed: Given a linear equation, find the slope and y-intercept of that line. Graph a linear equation using only the slope and y-intercept.

Section 4.8: Functions & Relations 

- A relation is a set of ordered pairs

- A function is a relation in which for every input there is exactly one output.

- Domain: set of all inputs.

- Range: set of all outputs.

- Function test: A relation is a function of the horizontal-axis variable if and only if no two (or more) points on the graph are above or below the same value on the x-axis (each input has only one output).

- Function notation: f(x) is read “f of x”, not “f times x”   

- The graph of a function f is the set of all ordered pairs (x, f(x)) where x is in the domain of the function.

- Write equations in the form Ax + By + C = 0 in the function form (solve for y).

Skills needed: Identify relations as functions. Find the value of the function for certain values of the input x. Find x-values for certain output (y) values. Graph functions. 
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