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Graphs and Equations 
Handout 

 
One of the most important skills a technical person has is the ability to create and analyze 

graphs.  The simplest data plots occur when there is one independent variable, the x value, paired 
with a single dependent variable, the y value, and the relationship between the x value and the y 
value is defined by an equation.  The graph of an equation in x and y is the set of all points (x,y) 
in the coordinate plane, on the graph paper, that satisfy the equation.   

A point (x,y) on a graph satisfies an equation if the equation is true when the coordinates 
of the point are substituted into the equation.  For example, suppose you have a graph that has 
the point (1,2) as determined by going 1 unit to the right of 0 on the x axis and then 2 units up on 
the y axis.  This graphic point satisfies the equation 3=+ yx , since 321 =+ , and the point is one 
solution to the equation 3=+ yx .   

Another point on the same graph that is also a solution to the same equation is the point, 
(-1,4).  This is true since the algebraic sum (-1 + 4) also equals 3.  In other words, the point (-1,-
4) on a graph is a solution to the equation 3=+ yx  because (-1 +4) =3 when x =-1 and y = 4. 
However, the point (2,3) on the same graph is not a solution to the same equation, 3=+ yx , 
since 3532 ≠=+ .  

Graphs help us understand equations because they give us visual representations of the 
equations.  We can graph equations by plotting points. Of course there are an infinite number of 
points on a graph that are solutions to a specific equation and it is impossible to plot all of them. 
But the more points we plot, the better we can imagine what equation the graph represented.  
Then, once the equation is known it is easier to use that equation to model the technical process 
described by the graph.   

To develop a graphic solution for an equation we simply solve the equation to get a 
number of (x,y) pairs, plot those points and then connect these points by a smooth line or curve.  
Most of the time the curve that is plotted will cross the y-axis, the x-axis, or eventually both the 
x-axis and y-axis.  The x-coordinates of the points where a graph crosses or touches the x-axis 
are called the x-intercepts of the graph. These points are obtained by setting 0=y in the equation 
of a graph and solving for x. The y-coordinates of the points where a graph crosses or touches the 
y-axis are called the y-intercepts of the graph. These points are obtained by setting 0=x in the 
equation of a graph and solving for y. A single graph can cross the x-axis or the y-axis many 
times.  Graphs of equations are easily interpretable when the intercepts are included! 

Technicians can write the equation of a graph in different ways. The choice depends on 
the information that the person is trying to obtain from the graph.  For example, 3=+ yx  can be 
written in two additional ways.  It can be presented as 03 =−+ yx  if 3 is subtracted from both 
sides of the equation 3=+ yx .  The second way to write the equation 3=+ yx  is to subtract the 
variable x from both sides of 3=+ yx  to obtain xy −= 3 .    The form, xy −= 3 , is the most 
popular choice because it is the general form of an equation for a straight line.  It is easy to use 
this form when you know a value for x and want to find a value for y.   It is also very simple to 
determine the y intercept since it is clear that when x =0, y has to equal 3.  Therefore, the graph 
is a line that passes through the y-axis at y=3.  
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Special Cases 
Linear equations are equations where the highest exponent on the variable(s) is one. For 

example, to be absolutely correct 04 =+x , 03 =−y , or 1642 =− yx  are all linear equations 
because they really should be written as, 1 4 0x + = , 1 3 0y − =  and 1 12 4 4 16x y+ + = , 
respectively.  Fortunately all engineers, scientists, and technicians understand that x raised to the 
first power or y raised to the first power is also written as just x or y.  In other words 1x x=  and 

1y y=  so there is no difference between the equations 1 4 0x + =  and 04 =+x  or the equations 
1 12 4 4 16x y+ + =  and 1642 =− yx .  All four of these representations are equations for straight 

lines with 1 4 0x + = and 04 =+x  representing one line and 1 12 4 4 16x y+ + = and 1642 =− yx  
representing a second line.  Since the graphs of all linear equations are lines (vertical, horizontal, 
or slanted), we only need two distinct points to graph any linear equation!  However, picking a 
third point is highly recommended.  
 

Example 1 
The equation 04 =+x  or 4−=x  is a line.  Describe this line as you might see it on a 
graph that has an x-axis and a y-axis. 
 
Solution 
If the number 4 is subtracted from both sides of the equation, 04 =+x , the equation 
becomes 4−=x .  Therefore, these two equations, 4−=x  and 04 =+x  will, when 
graphed, give the same plot.  This plot is a vertical line going through (-4,0) and parallel 
to the y-axis (and perpendicular to the x-axis).  Since the value of x is always -4 for any 
value of y, this graph has no y-intercept. 
 
Example 2 
The equation 03 =−y  or 3=y  is a line.  Describe this line as you might see it on a 
graph that has an x-axis and a y-axis. 
 
Solution 
The graph of 03 =−y  or 3=y  is a horizontal line going through (0,3) and parallel to 
the x-axis (and perpendicular to the y-axis). Since the value of y is always 3 for any value 
of x, this graph has no x-intercept. 
If the number 3 is added to both sides of the equation 03 =−y , the equation 
becomes 3=y .  Therefore, these two equations, 3=y and 03 =−y  will, when graphed, 
give the same plot.  This plot is a horizontal line going through (0,3) and parallel to the x-
axis (or perpendicular to the y-axis). Since the value of y is always 3 for any value of x, 
this graph has no x-intercept. 

 
Example 4 
Sketch the graph of 42 =− yx  by plotting points. Also identify the intercepts. 
 
Solution 

As with the other examples above, a technician would rearrange the equation so 
that it had only the dependent variable, the y variable, on one side of the equation and all 
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the other terms on the other side of the equation.  This is easy to do in two quick mental 
steps.   

First, the number 4 is subtracted from both sides of the equation, 42 =− yx , to 
give 2 4 0x y− − = .  The second step is to add the variable y to both sides of the equation, 
2 4 0x y− − = , to give 2 4x y− = .  Thus, the equation, 2 4x y− = , is also an equation for 
the same line as described by the equation 42 =− yx .   

It is very common in the technical world to do one more rearrangement so that the 
y variable is not only by itself but is by itself on the left side of the equation.  Thus, most 
technical people would write 2 4y x= −  instead of 2 4x y− = (It really doesn't matter they 
are the same). 

The benefit of doing the rearrangements described above is the fact that the 
equation, 42 =− yx , now becomes 2 4y x= −  and it also happens to be written in its 
standard linear form, y mx b= + , where this time the letter m represents the slope of the 
line and the letter b represents the y-axis intercept.   Thus a technician already knows that 
the graph described by the equation 2 4y x= −  is a line that will cross the y-axis at the y 
= 4 value on the y-axis.  No plotting of points was necessary for the technician to figure 
this out.  All that was required was to arrange the equation so it had the y value on the left 
of the equation and have the knowledge that the y intercept was the number on the right 
side of the equation that was not multiplied by the x value.  
 The table below has several of the (x,y) ordered pairs worked out for you, and the 
graph below that is a plot of these points.  Before you check the calculations in the table, 
examine the graph and see if the line does, indeed, cross the y-axis at the value y = -4.  It 
is easy. 

 
x 42 −= xy  (x,y) 
-1 -6 (-1,-6) 
0 -4 (0,-4)   y-intercept 
1 -2 (1,-2) 
2 0 (2,0)    x-intercept 
3 2 (3,2) 

 
Check if the ordered pair calculations are correct.  For example, the last row of the table 
indicates that if x =3 the y value should be the number 2.   Since, 42 −= xy , if x = 3 then 
the equation becomes 2 3 4y = −  which is the same as y = 6 - 4 or y = 2.  Thus the table 
is correct.  If the independent variable, x,  is equal to 3, then the dependent variable, y, is 
equal to 2. 

Once each ordered pair calculation has been checked the ordered pairs are plotted 
as points on graph paper.  Since they appear to lie on a line, we join them with a line.  
Notice that our points included the x-intercept as well as the y-intercept.   We could have 
found the y-intercept by setting x = 0 and likewise we could have identified the x-
intercept, x = 2, by using the equation, 42 −= xy , but this time setting y equal to zero. 
 (Substituting the number 0 for y in the equation 42 −= xy  gives 0 2 4x= − .  This 
equation, 0 2 4x= − , can be rearranged to become 4 2x=  which, in turn, quickly reduces 
to 2x = .  Thus when y = 0, x = 2 and the line crosses the x-axis at x = 2.) 
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Example 5 
Sketch the graph of the equation 42 −= xy . 
Solution 

This equation, 42 −= xy , is not an equation for a straight line since the 
value on the independent variable, the x variable, is not the number 1.   Even 
though this equation is not a line it is still easy to find the intercept points for the 
plot.  For example, when x = 0, the plot is crossing the y-axis at y = -4.  When y = 
0, the plot is crossing the x-axis at x = 2 and x = -2.   This last calculation is not 
hard if you remember that the square root of 4 is 2 and -2.  Thus if y = 0, the 
equation 42 −= xy  becomes 20 4x= −  and this rearranges to 24 x=  if 4 is 
added to both side of the equation, 42 −= xy .  Now the square root operation is 
performed and two answers are obtained; x = 2 and x = -2.  Therefore, the 
equation 42 −= xy  will cross (or touch) the y-axis at  y = -4 and it will cross (or 
touch) the x-axis at x = - 2 and x =2.  Before you examine the data on the table 
below, check the figure to see if the equation does have these predicted y-
intercept and x-intercept values. 
 

Once an idea of the shape of the graph of the equation 42 −= xy  is 
known, the complete plot of this equation can be obtained after some (x,y) ordered 
pairs have been calculated.  These ordered pairs are plotted as data points on the 
graph paper and the complete shape of the equation is determined.  Some of the 
points that satisfy the equation are presented in the following table.  You should 
check that there are no mistakes before you plot these points. After we plot these 
points and connect them by a smooth curve because they don’t appear to lie on a 
line. A curve with this shape is called a parabola. 
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X 42 −= xy  (x,y) 
-3 5 (-3,5) 
-2 0 (-2,0)      x-intercept 
-1 -3 (-1,-3) 
0 -4 (0,-4)      y-intercept 
1 -3 (1,-3) 
2 0 (2,0)       x-intercept 
3 5 (3,5) 
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Example 6 
The relationship between the Fahrenheit (F) and Celsius (C) temperature scales is given 

by the equation 32
5
9

+= CF . Find and interpret the F-intercept. 

Solution 
This is an example of an equation that describes the connection between two 

temperature scales that are common in technology applications.  The first visual 
difference is that the symbols x and y are not used as the independent and dependent 
variables, respectively.  This is no big deal because technical applications of graphs and 
equation often use different letters and symbols to indicate the independent and 
dependent variables.  For this specific example, the equation is arranged so that the 
temperature in Fahrenheit, the scale used by the television weatherman, is on the left side 
of the equation and is the dependent variable while the temperature in Celsius, a common 
scale in technical calculations, is on the right side of the equation and is the independent 
variable. 
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Although the choice of symbols for this equation is not much of an issue, it is 

important that you recognize that the equation, 32
5
9

+= CF , is the equation for a line 

and that the equation is in the standard equation format, y = mx + b.  Thus, it is easy to 
determine the WHAT? for the F-axis intercept!  It is the number, 32, and is represented 
by the "b" position in the equation.  Therefore, the F-axis intercept for the equation is, 

32
5
9

+= CF , when  F= 32.  

 A more formal way to determine the same results is also available.  If the 

equation, 32
5
9

+= CF , is used and the value 0 is substituted in for C in the equation, F 

also will have a value of 32.  Thus, the F intercept for the equation is, 32
5
9

+= CF , when 

F =32.  In other words, if it is 0 Co  in the room it is also 32 Fo in the room.  Two different 
temperatures result due to the difference in the temperature scales but there is still the 
same amount of heat in the room. 


