







Algebra 1 – Module 5, Topic 5 
Solving Multi-Step Linear Equations Graphically
Hey, guys. Welcome to Algebra I. Today's lesson is going to focus on solving multi-step linear equations graphically. You've tackled algebraically, but now I'm going to show you how to use the graphing calculator to get to your solution. You ready? Let's go.
Okay. Let's look at this example. Is 2 the solution to the linear equation 3(x + 1) - 4 = 5? Okay. Let's move that out of our way. There are three ways that we could figure out the answer to this question. The first way to determine if 2 is a solution is to actually work it out. We could actually take the steps that we know we need to take to solve this equation, and then see if we get an answer of 2. Right? We could do that.
The second way that we could determine if 2 is a solution is if we verified it algebraically. Now, that, I do want to show you, what I mean by that. Verifying algebraically means, okay, so if 2 is a solution, so in other words, if 2 is your input, we want to see, is the output 5? Is the answer the right side of this equation, what this equation says it should equal when I have a value of x? Okay? 
Let's see. Let's try it out, verifying algebraically. 3(2 + 1) - 4, we are testing it out. We want to know, does that actually equal 5? I'm going to put a little question mark up there because as of right now, I don't know for sure. It's just a question. Okay?
Let's handle the left side. Let's simplify the left side and see what we get for our answer. Let's see if it is 5, okay? So order of operations, parentheses first, so 2 + 1. I know that's 3. I have 3(3), then I've got the minus 4. Okay? I'm going to keep working my way through this. 3 times 3, that's 9, so I have 9 minus 4, then 9 minus 4, that is 5. The left side is 5 and the right side is 5, so you've verified algebraically that 2 is the solution to this linear equation. Okay? That's how we could also check that answer. 
There's one more way that you can verify the solution to a linear equation. Let me reveal the big mystery, and that is to verify it graphically. That's when you're actually going to use your graphing calculator and graph these equations, and you'll be able to tell what the solution is, right there on the screen. Okay? 
I'm going to switch to my graphing calculator. First, let me erase this little bit of work. Now, remember, I've said before, I erase my work just so we have a clear view of what's going on, but you working on notebook paper, you don't need to erase your work as you're working. Okay. 
Let me pull up the calculator to show you how we're going to use it. All right. Now, remember, the first thing I always do when using a graphing calculator is clear my memory because I don't know whoever was using it before, I don't know what they left in here. All right? I want to get everything out of it.
On my calculator, how I clear the memory is I press 2ND, right here, upper left corner, that blue button, for me. Then I'm going to hit the plus sign, because remember, any time you hit the 2ND button on your calculator, it gives you these functions written above the buttons, the functions written in blue. I'm trying to get to the memory function, so I'm going to hit 2ND and then plus. 
Then that list pops up. You want to hit number 7; you want to reset the calculator. Then at All RAM, that's the memory you want to clear, so press number 1, and then number 2 for Reset. Then you should get a screen, something like that, telling you that the memory was cleared. Okay?
Now where I'm going to take us to, we've been here before, is we're going to look at the Y= screen on the calculator. That's where we're going to actually enter in those equations. That very, very upper row, the far left, you see the Y= button. We're going to press that. 
My calculator graphs in different colors. Yours may or may not, it doesn't matter, but because mine does, I'm going to change a couple of these colors here. Red is often a little harsh to look at on a screen, so right here, for Y2, I'm going to change that color to black. Okay? I'm going to arrow down and arrow to the left until I get that color highlighted. I'm going to hit ENTER. I'm going to change it to black. You may want to leave it as red. You're fine, but I'm going to change it to black. ENTER, ENTER, ENTER. Okay. 
Back up to Y1. Okay. Here's where we're actually going to enter in the equations. I'm going to flip back to the problem, so I can remember what that was. Now, in our calculator, the left side of our equation, we're going to enter that into Y1, into that very first list. The right side of the equation, we're going to enter that into Y2, that second row. Okay? 
All right, the left side. I've got to remember when I switch screens. It's 3(x + 1) - 4. I'm going to enter that into my graphing calculator: 3(x + 1) - 4. There we go. 3(x + 1) - 4. That's the left side of my equation. I've got that into Y1. Into Y2, I'm going to enter the right side of my equation. If we look back at it, the right side of our equation was 5, so we're going to enter 5 in the graphing calculator for Y2. Okay? Let's look back at the calculator, so we can get that in there. For Y2, we're going to have 5. Okay? 
Now before I press GRAPH, I want to prep you for what you're about to see. Your calculator is going to graph these two equations. Okay? It's going to first graph the first one in blue, for me, because mine's in color, and then it's going to graph the second equation, that 5, in black. All right. Let's press GRAPH and look at this. 
There's the first one, and there's the second one. That blue, that's the left side. That's that 3(x + 1) - 4. That black, that's the 5. The solution to this equation, when you're looking at it graphically, is the point of intersection. Right here, where these two graphs, these two lines, intersect each other, that x value, which we know from pre-algebra is like our input value, that's the solution. That's the answer to this equation. 
The calculator has a function that will allow it to tell you exactly what that point of intersection is, so you don't have to guess or trace along the line. You can just press the buttons I'm about to show you, and the calculator will spit that right out for you. Okay? 
This is how you do that. You want to press 2ND again. In this upper row, that very top row on the calculator, that fourth button, counting from the left, it says TRACE. Right above it, it says CALC. That's what you want to press, because you want the calculator to do some calculations on the graph. Okay? 
You see it pulls up this list, and we want the intersection, so we want the fifth function here. We're going to press 5. Then the calculator starts asking you some questions. If you look down at the bottom, underneath the graph, it says, "First curve?" and you see it's in blue, and if you actually look at the graph, the cursor's blinking. All the calculator's asking you is, "Is that the first one you want me to handle?" That's all it's asking you, and it is, so you press ENTER. Okay? 
Then you see it says, "Second curve?" and now X and Y are written in black. All the calculator's asking you is, "Is that the second one you want me to handle?" and it is, so you press ENTER. Okay. Right under the graph, you see now it says, "Guess?" because it's asking you now, "Do you want me to tell you?" That's basically what it's saying. All right. Hit ENTER. 
Then it says, "Intersection. X is 2, Y is 5." In other words, our input is 2; our output is 5. That x value is the solution to this equation. If we look back at what the problem was ... Okay. Let's get that back up here; my computer's thinking. Here we go. Where it asks me, "Is 2 the solution to the linear equation?", it is. Now I just verified it graphically as well. Okay? 
Those were the steps that you'd take in order to use the graphing calculator to verify your solutions or to flat-out, just solve your equations, if you want. Okay? Let's do another one. You probably watched me do that one, so this time, let's try to do this one together. All right. Here we go. 
We're going to use the graphing calculator to find the solution. This time we're not verifying; we're actually going to find the answer to (2/7)x - 5 = -4. Okay? 
If you remember, we went to our graphing calculator; the left side of our equation is going to go in Y1. The right side of our equation is going to go in Y2. Okay? I'm going to switch to the graphing calculator, so we can look at that, and let me remember the left side, (2/7)x - 5. All right. 
Let's look here. Go to Y=. Let's clear, clear. Now, on the calculator, any time you're working with fractions, it's a good idea to wrap the fraction in parentheses, okay? Sometimes it doesn't make a difference to your answer, and you may be in class, "Well I didn't use parentheses, and I got the same answer." There's always that one time that it may give you the wrong answer if you don't use those parentheses, so just get in the habit of, whenever you're dealing with fractions in your graphing calculator, wrap the fraction in parentheses. Okay? 
For my problem here, if I look back at it, it's (2/7)x - 5, I'm going to wrap that 2/7 in parentheses when I look at my calculator. Okay? (2/7)x - 5, so parentheses, 2 divided by 7, because you remember, a fraction is basically a division problem, so we represent it in the calculator by using the division. (2/7)x - 5. 
I have my left side into Y1. Let me look back at the problem, so I can see what the right side was again, and the right side was -4. Back to my calculator, I'm going to put -4 into Y2. Okay? 
After you have the left side in Y1, the right side in Y2, press GRAPH. There's the first equation that we entered in there, which is the left side of our problem, and there's the right side. Okay. You see they intersect right down here in the fourth quadrant. 
Now we need to take the steps to tell the calculator, "Tell us where that point is. Tell us where they're intersecting." Okay? Press 2ND, upper left on your calculator, and then top row, press TRACE, because you want the calculator to CALC, so always remember, that's that function written above TRACE. We want the fifth function here, we want to find the intersection, so we're going to press number 5.
Then the calculator asks you three questions. So, "First curve?" "Is that the first one?" I know it's a line. It calls it a curve because sometimes we actually do graph curves, so it just calls it a curve, "Is that first one?" Yes, so press ENTER. Then it's going to ask you, "Is that the second one?" Yes. Press ENTER. "Are you ready for me to guess?" Yes. Press ENTER.
The intersection is 3.5. It's a decimal, but so what? It's still a real number, right? Our solution to this equation is 3.5. If you look back at our problem ... Get this full screen again. Get my pen back. X = 3.5. This is the one time, when your teacher says, "Use the graphing calculator," you don't have to show your work, because they literally just want you to use the graphing calculator.
Now, what they may want you to show them, to make sure that you used the graphing calculator correctly, is they may ask you to give them a little rough sketch of what the graph looked like. For example, what I mean by that ... Let me move that out of the way. Because, you know us teachers, we want to know, "How'd you get the answer?" We want to make sure you did it right. Okay?
That does not want to move together as one for me. Here we go. Okay. This is how you could show a rough sketch of, "I did it right. I used the calculator." Okay. Let's look back at the graph on the calculator, and you just give a general sketch of what this looked like when you graphed it, so we remember, okay, we had the blue line, we had the black line, they crossed right over there in the fourth quadrant. 
To show your teacher a rough sketch, all right, you would just roughly sketch that. You'd say, "Okay. Well I graphed it, so I know had x and y axes." A lot of time we like for you to label them, x and y. And you had a graph, you don't have to be exact, it's a rough sketch, but we had one line that went something like that, and we had another line that went something like that, and then there was our point of intersection, right there. That's usually enough to show your teacher, "I used the calculator, and I knew what I did," okay? 
All right. Let's move on to the next one. I believe this one's on you. Follow those steps that we've been doing, putting the left side of our equation in Y1, the right side into Y2. Use your graphing calculator, and let me know what that solution was. When you're ready to check your answer, press play.
All right. Let's see how you did. I'm actually going to work it out, so you can see if you followed the steps correctly and you can see what the answer should have been. Okay? In my graphing calculator, for the left side, I know I need -9x + 1. My graphing calculator, left side, -9x + 1. Okay. 
I'm going to clear out Y2. All right. Now let's look back at the problem so we can see what we need for the right side. All right. The right side of our equation was 3x + 7, so I need that in the calculator, so let's switch back. 3x + 7 in Y2. Okay.
Now we're ready to press GRAPH and see what this looks like. All right. There's the first one. There's the second one. You can see they intersect right here in the second quadrant. Now we need to tell the calculator, "Give me that point of intersection," so 2ND, TRACE, number 5 for Intersect. "Is that the first curve?" Yep. ENTER. "Second curve?" Yep. ENTER. "Guess?" Mm-hmm (affirmative). ENTER. -0.5. Okay? 
We have another decimal. So what? No big deal. Your solution to this problem, look back at it, is -0.5, so x = -0.5. Then just to show a rough sketch of what the graph looked like, let's get our axes up here, and we've got x and y, right? 
Now let's look back at the calculator so we can remember what the graphs looked like. Okay. We had the blue line, the black line. They intersected second quadrant. Let's just roughly sketch that. Okay. Here's the blue one. There's the black one. That's just a rough sketch of that. All right? 
Okay. Good job. I hope you're feeling really confident about how to use your graphing calculator to solve and verify solutions to multi-step linear equations. I hope to see you back here soon. Bye.

