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Classwork – Section 9 – SOE with Matrices 

I’m sure you remember our whole unit on solving linear equations…by graphing, by substitution, and by 

elimination. Well, now we’re going to find a new way of solving those equations…by using matrices! 

Oh, come on…why do we need another way when we’ve already got three?  

Glad you asked! There are two reasons. First, this new method can be done entirely on a calculator.  

Cool! We like calculators. 

Yeah, I know. But here’s the even better reason. Suppose I gave you three equations with three unknowns, 

and asked you to solve that system. Think you could do it? Um…it would take a while. How about four 

equations with four unknowns? Please don’t do that. With matrices and your calculator, all of these are just 

as easy as two. Wow! Do those really come up in real life? Yes, all the time. Solving many simultaneous 

equations is incredibly useful in a variety of real contexts.  

So, here we go. Let’s start with a problem from an earlier homework assignment: 

[
9 −6

18 9
] [

𝑥
𝑦] = [

9
−3

] 

Exercise 1: The first thing you had to do was to rewrite this as two equations with two unknowns. Do that 

now. (Don’t bother solving for 𝑥 and 𝑦; just set up the equations.) 

 

 

The point is that one matrix equation is the same, in this case, as two simultaneous equations. What 

we’re interested in doing is doing that process in reverse: I give you simultaneous equations, and you turn 

them into a matrix equation that represents the same thing.  

Let’s try a few. 

Exercise 2: Write a single matrix equation that represents the system shown below. (Hint: It will be 

formatted in the same way as the matrix equation above.) 

{
3𝑥 + 𝑦 = −2
6𝑥 − 2𝑦 = 12
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Exercise 3: Now, let’s look at three equations: 

{
7𝑎 + 𝑏 + 2𝑐 = −1
8𝑎 − 3𝑏       = 12

𝑎 − 𝑏 + 6𝑐 = 0
 

a) Write a single matrix equation that represents these three equations. (Wait…there’s no c in the 

second equation. Right – so what does that mean about the coefficient of c?) 

 

 

 

b) Just to make sure it worked, multiply it out and see what three equations you end up with 

 

 

 

OK, by now you are convinced that we can take simultaneous linear equations and rewrite them as a single 

matrix equation. In each case, the matrix equation looks like this: 𝐴𝑋 = 𝐵 where 𝐴 is a big square matrix, 

and 𝑋 and 𝐵 are column matrices. 𝑋 is the matrix that we want to solve for—that is, it has all our variables 

in it, so if we find what 𝑋 is, we find what our variables are.  

So the big question now becomes: How do we solve for X?? 

 

-------------------------STOP HERE AND WAIT FOR FURTHER INSTRUCTIONS------------------------- 

As we have now seen, we can use the following matrix equation to solve for 𝑿: 

𝑿 = 𝑨−𝟏𝑩 

Exercise 4: Use the system of equations {
3𝑥 + 𝑦 = −2
6𝑥 − 2𝑦 = 12

  

a) Write the matrices 𝐴, 𝐵, and 𝑋 for this system of equations.  

 

 

 

b) Use matrices on your calculator to solve the system of equations.      𝑥 = _________,    𝑦 = _________ 
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Did it work? We find out the same way we always have—plug our 𝑥 and 𝑦 values into the original 

equations and make sure they work. 

Exercise 5: Check your answer to Exercise 4. 

 

 

 

 

 

Exercise 6: Now, solve the system of equations below by using matrices on your calculator, and check the 

answers. Be sure to write out the matrices 𝐴, 𝐵, and 𝑋 which represent this system.  

{
7𝑎 + 𝑏 + 2𝑐 = −1
8𝑎 − 3𝑏       = 12

𝑎 − 𝑏 + 6𝑐 = 0
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Homework – Section 9 – SOE with Matrices 

Exercise 1:  {
   4𝑥 + 2𝑦 = 3
−8𝑥 + 3𝑦 = 8

 

a) Solve this system of equations by hand, either using substitution or elimination. (Show your work!!) 

 

 

 

 

b) Solve this system of equations by using matrices on your calculator. Do your answers agree with 

those you found in part (a)?  

 

 

Exercise 2:  {
6𝑥 − 8𝑦 = 2

9𝑥 − 12𝑦 = 5
 

a) Solve this systems by using matrices on your calculator.    𝑥 = __________, 𝑦 = __________ 

 

b) Hey, what happened?! Why did it happen, and what does it tell you about these two equations?  

 

 

Exercise 3: Solve each system shown below by using matrices on your calculator. Check your solutions.  

a)   {

3𝑥 + 4𝑦 − 2𝑧 = 1
8𝑥 + 3𝑦 + 3𝑧 = 4

𝑥 − 𝑦 + 𝑧 = 7
        b)       {

2𝑥 − 5𝑦 + 𝑧 = 1
6𝑥 − 𝑦 + 2𝑧 = 4

4𝑥 − 10𝑦 + 2𝑧 = 2
 

 

 

c)   {
3𝑥 + 3𝑦 − 2𝑧 = 4
𝑥 − 7𝑦 + 3𝑧 = 9

5𝑥 + 2𝑧 = 6

              d)       {

3𝑤 + 4𝑥 − 8𝑦 + 2𝑧 = 4
7𝑤 − 9𝑥 − 3𝑦 + 4𝑧 = 2

2𝑤 + 5𝑥 + 2𝑦 − 10𝑧 = 7
8𝑤 + 3𝑥 − 6𝑦 − 𝑧 = 6

 

 


