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Lesson 1.1 Linear Equations
Student Worksheet

Introduction to Graphing Linear Equations
The objective in the section is to graph linear equations.  The techniques discussed are more widely applicable than to linear equations and it is important that you learn the concepts well enough that when the time comes you can extend them to other types of graph

A linear equation in two variables x and y is one that can be written
[image: ]
with a and b not both zero.  Often you will find it more convenient to have the equation written in the form
[image: ].
We often choose variables that represent the quantities involved.  For example, if time is a variable it is usually represented by t.  

Let’s start with looking at general graphing concepts.  These concepts can be applied to any equation and they are important.  

EXAMPLE 1:  Consider 
[image: ]
A solution of the equation is an ordered pair (a, b) that satisfies the equation.  That is, you get a true statement when x is replaced by a and y is replaced by b. 

· Is (2, 1) is a solution to y=2x+1?  Why or why not?


· What about (2, 5)?


· How do you think you would find a solution of y=2x+1?


· Why would it be easier to choose values of x instead of choosing values of y?


An almost impossible question is "How do I know what to choose for x."  Basically anything will do.  When you get into practical solutions you usually have some idea what makes values make sense for the variables with which will guide your selection of values.

Consider again the equation y=2x+1.   If we set x=-2, then y=2*(-2) + 1 = -3.   So, the ordered pair (-2, 3) is a solution to this equation.   Use this technique to fill in the following table:  
[image: ]

Having found solutions, you can now graph each of these points as done below.  You see that the solutions graphed all lie on a straight line.  To complete the graph, draw a straight line through the points.
[image: ]It is important to understand that the graph consists of all solutions of the equation. For example, you can see that the graph passes through the point (2, 5).  So, (2, 5) is a solution of y  2x 1.



Intercepts 
A point where a graph crosses (or touches) an axis is an intercept.  You can see that the above graph crosses the y-axis at y = 1, making (0, 1) the y-intercept.  It crosses the x-axis at what appears to be x=-1/2.  So, (-1/2, 0) is the x-intercept.

· How do you find the y-intercept without using the graph?  Think about it.  You are finding a point where the x-value is 0.

· [bookmark: h.gjdgxs]How do you find the x-intercept without using the graph?  Think about it.  You are finding a point where the y-value is 0.


EXAMPLE 2:  A plumber charges a fee of $50 plus $60 per hour for the time spent on the job.  

· Find an equation that you can use to determine the cost of a service call of any length.  Use t for time and y for the cost of a service call.


· Graph the equation






· What is the y-intercept and what does it represent?




EXAMPLE 3:  (if time)   A second plumber charges a fee of $40 plus $65 per hour for the time spent on the job.

· Repeat the above exercise and draw the graph on same grid.   



· What is the significance of the point where the graphs cross?



Slope
The slope of a linear equation measures how steep a line is.  

Consider lines that rise as they are going left to right as seen in the picture below:

rise


run


We call  the horizontal distance the run and the vertical distance the rise. Slope is often labeled with the variable m and is defined to be  
[image: ]
In the above case, the rise and run are both in the positive direction, making the slope positive.

Next, consider lines that fall as they are going left to right as seen in the picture below:

rise


run


In this case, the rise is in the negative direction and run is in the positive direction, making the slope negative.

· Consider the line y = 2x - 1 that you graphed above.  What is the rise?  What is the run?  What is the slope?  (HINT:  You choose two points on the line and see how you would rise and run to get from one point to the other.)

· Consider a horizontal line.  What would be its slope?  Explain your thinking.

· Consider a vertical line.  What would be its slope?  Explain your thinking.

Now, let’s look at a line with two points labeled below:
[image: ]
· What are the points (x1, y1) and (x2, y2)?

· What is the slope of this line?

· Can you find a formula for slope of a line?



One formula for the slope is:
[image: ]

· How does this compare with the formula you found above?


Finding Linear Equations from a Point and a Slope
The next example illustrates how to determine an equation of a line given a point on the line and its slope. 
From the slope formula, we can derive a formula for finding an equation of a line once we know one point on the line and the slope. If you multiply each side of the slope equation by x  x1 you will have:
[image: ]
If you substitute known values for the point (x1, y1)  and m you can determine an equation for the line.
· Can you write the equation of a line going through the point (1, 3) with a slope of 4?  
· Can you write the equation of a horizontal line going through the point (1, 3)?  What do you know about the slope of a horizontal line?


· Can you write the equation of a vertical line going through the point (1,3)?   If a vertical line goes through the point (1, 3), what do all the points on that line have in common?


· What happens if (x1, y1)   is the y-intercept?   If the point is the y-intercept, do you know the value of either x1 or y1 regardless of where the y-intercept is?


· What happens if (x1, y1)   is the x-intercept?   If the point is the x-intercept, do you know the value of either either x1 or y1regardless of where the x-intercept is?


TRY THESE:  
a) Find the equation in slope-intercept form of the line of the line with slope -2/3 and y-intercept  (0, 4).



b) Find an equation of the line passing through (2, −3) and (4, 3).  HINT: Find the slope first.



c) Explain how you might check the answer to part (b) without reworking the problem.  (Hint:  you know two points that lie on the line.)



d) Explain why the vertical line through (4, 19) has equation x=4. 



e) What is an equation of the horizontal line through (4, 19)?
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