
Title Slide:  How to solve a system of equations using the substitution method. 
 
Slide 1:   
A system of equations is defined as two or more equations.  Solving a system of equations 
requires finding the correct value for x and y that will make all equations true.  This 
ordered pair, (x, y), is called the solution to the system.  
 
Slide 2:   
There are a variety of methods we can use to solve a system of equations.  This podcast will 
focus on solving a system of equations using the substitution method.  In other podcasts we 
will look at solving a system of equations by graphing or algebraically by using either the 
elimination or multiplying first methods. Once you understand the process and reasoning 
behind solving a system of equation using all of the above-mentioned methods, you will 
learn how to solve a system of equations using a matrix on your graphing calculator.  
Solving a system of equations using substitution is the best method to use when one 
equation is written in slope-intercept form and one equation is written in standard form.   
 
Slide 3:  
Let’s take a look at the system of equations below.                                       4x – 3y = 25 and y = 
6x – 13.  The first equation is written in standard form and the second is written in slope-
intercept form.  Because the second equation is in slope-intercept form, the variable y is 
already isolated on the left side of the equation.  We know, then, that y is equal to the 
expression 6x – 13.  We can substitute the expression 6x – 13 in for the variable y in the 
first equation.  Doing so produces the new equation   4x – 3(6x – 13) = 25.  Now, since the 
only unknown in the equation is the variable x, we can solve for that variable.  First, we 
must distribute the negative 3 to the quantity 6x – 13 by multiplying negative 3 by each 
term.  Negative 3 times 6x equals negative 18x.  Negative 3 times negative 13 equals 
positive 39.  Our equation now reads 4x minus 18x plus 39 equals 25.  We can combine 
positive 4x and negative 18x to get negative 14x.  We now have negative 14x plus 39 equals 
25.  Using inverse operations, we subtract 39 from both sides of the equation.  Positive 39 
minus 39 on the left side of the equation, cancels out leaving negative 14x isolated.  On the 
right side of the equation, 25 minus 39 equals negative 14.  Our equation now reads 
negative 14x equals negative 14.  We have to divide both sides of the equation by negative 
14, leaving x isolated on the left side of the equation.  On the right side, negative 14 divided 
by negative 14 equals positive 1.  Therefore, x = positive 1.  Now that we have an exact 
value for the variable x, we can substitute that number, in this case positive 1, in for x in 
either above equation and solve for y.  I am going to substitute positive 1 in for x in the 
equation y = 6x – 13.  Doing so produces the equation y = 6(1) – 13.  6 times 1 equals 6 and 
6 minus 13 equals negative 7, therefore y = negative 7.  The solution to our system is then 
the ordered pair (1, -7). 

 
  



Slide 4:  Although the substitution method works best when one equation is written in 
standard form and the other is written in slope-intercept form, it is possible to use it when 
both equations are written in standard form.  This is best utilized when one equation can 
easily be solved for a variable.  For example, look at the system of equations -5x + y = -2 and 
-3x + 6y = -12.  We can easily solve the first equation for y and isolate that variable.  If we 
add 5x to both sides of the equation, our new equation now reads y = 5x – 2.  Now, we can 
substitute the expression 5x – 2 in for y in the second equation and solve for the variable x.  
Doing so produces the equation negative 3x plus 6 times the quantity 5x minus 2, equals 
negative 12.  We can distribute the positive 6 to the expression 5x – 2, making the new 
equation, negative 3x plus 30x minus 12 equals negative 12.  We can combine negative 3x 
and positive 30x to get positive 27x minus 12 equals negative 12.  When we add 12 to both 
sides of the equation, we are left with 27x on the left side and 0 on the right side, because 
negative 12 plus 12 equals 0.  Next, we divide both sides of our equation by 27.  27x divided 
by 27 reduces to x and 0 divided by 27 equals 0.  Therefore x = 0.  Now that we have a value 
for x, we can plug it into any of the equations above and solve for y.  Negative 5 times 0 plus 
y = -2.  Negative 5 times 0 cancels that term out leaving y to equal negative 2.  Therefore, 
the solution to our system of equations is (0, -2). 
 
Slide 5:  For further review, please see the practice sheet that follows this podcast.  This 
concludes the podcast, How to solve a system of equations using the substitution method. 


