







Algebra 1 – Module 5, Topic 8 – Using the Graphic Calculator to Solve
 Systems of Linear Equations
Hey, guys. Welcome to Algebra I. Today's lesson's going to focus on using the graphing calculator to solve systems of linear equations. Now, you've had some practice before with using the calculator just solving plain old linear equations, so this will be a little familiar to you, but it'll have a little twist. You ready? Let's go. 
Before we get into how to use the graphing calculator to solve systems of linear equations, let's go back and remember how to use the calculator to solve linear equations, just plain old equations. For example, let's look at this. You'd be given an equation, and if we wanted to use the graphing calculator to solve this, remember we would need to enter in the left side of the equation into Y1 in the calculator and the right side into Y2. Then once we looked at the graph, we would find the point of intersection. All right? Let's look at the calculator and do a little memory jog. Let's switch out. Let's get our calculator up. 
Remember when we use the calculator, it's a good idea before you get started plugging in numbers to clear the memory, just so you know everything's wiped out. On my calculator, how I clear it, I need to press the '2nd' button first. Then I hit the plus sign because remember, any time we press that '2nd' button, it lets us use these functions that are written above the buttons on the calculator. I want to clear the memory, so I need the memory function, that 'MEM.' Then it's going to pull up this list. I want to reset the memory. I'm going to press number 7. It's 'ALL RAM.' That's what we want. You want to press number 1, and then 'Reset,' so let's press number 2. You'll get a little message, something like this, telling you the memory's all clear. 
Once we've done that, now we want to get you going plugging in that equation. This top row of buttons right here, that's what I want to work with. I'm going to press 'y =.' Remember, I said on the screen, it's a little, or it's a little harsh looking at red sometimes. I always, before I get going, change that color of that second graph, to black. I'm going to arrow down, going to arrow over until I get to the color. Press 'Enter,' and I'm just going to keep going. There we go, to get black up there. Arrow down to hit 'OK.' Then 'Enter' again. Now, if you don't mind looking at red on your calculator, that's fine. Just leave it. It's not necessary to change it. If your calculator doesn't graph in color, that's fine too. Just leave it however the default functions are. 
Now, I'm going to look back at my equation so I can remember what that was to go ahead and plug in. The left side was 2/7x minus 5, so let's get that in there. 2/7x minus 5. All righty. I'm going to go back up to 'Y1,' arrow over here. Remember, fractions go in parentheses, so 2 divided by 7 x minus 5. I've got the left side of my equation into Y1. Now, let's look back at it to see what the right side was because we're going to need that into Y2. Now, the right side was -4. Let's go ahead and get that into our calculator. Let's switch back again. For Y2, going to have -4. When we solved equations, left side Y1; right side in Y2. Let's go ahead and press 'Graph' so we can see what these equations look like. There's our first one in blue. There's our second one in black. 
The solution to this equation is that point of intersection. Since we're solving for x, that's the value we're going to pay attention to here when we solve just a linear equation. Remember to get the calculator to tell us what that point was, we'd press '2nd,' and right up here, that top row again of the buttons on the calculator, I'm going to press 'Trace' because I want the calculator to calculate, and that's the function above 'Trace.' Then it pulls up this list of function for me. I want the calculator to find the point of intersection. I'm going to press number 5. Then remember the calculator would ask you 3 questions. It would ask you, "Okay, that blue line, is that the first curve?" Remember, it always calls it a curve because sometimes your calculator will graph curves. You're going to see that later on in the course. Just so it doesn't have to switch between, "Is it a line? Is it a curve?" It just calls it a curve, but you know it's a line. "Is that the first curve?" Yes. Press 'Enter.' "Second curve?" Yes, so press 'Enter.' 
Then it asks you are you ready for it to guess? Are you ready for it to tell you that point of intersection? We are, so we press 'Enter.' It tells us that x is 3.5, and that's because we're only solving the x; you want the input value. That's the one we pay attention to with linear equations. We'd know, okay, the solution to this linear equation is 3.5. We look back, and we could say, "Okay." Let's get this full-screen again so we can do some writing here. 
X equals 3.5. Sometimes your teacher may want you to actually give them a sketch of the graph just so they have proof that you actually did graph it. Again, we'd put that in there. Let's look back at the calculator. Okay. You just get a general idea of what the graph looked like. It doesn't have to be perfect. Just a general idea. I see I had one line that has a positive slope; it was going up. Had a flat line here, and they intersected right down here in the fourth quadrant. You just give me a little rough sketch of that. Look back here. Let's get full-screen again so we can get that sketch up here. Just give me a little rough graph. We had one line here, another here. Just show me that they intersected right down there in the fourth quadrant. That's typically enough to show your teacher I used a graphing calculator to solve this linear equation. 
Now let me show you how we solve systems of linear equations in the calculator. The process is not that much different from solving linear equations. You're going to be given a system, and we see on this one, we've already got one of the equations solved for y, but the second one isn't. Now, for the calculator to graph these equations for you, we're going to need to have them both solved for y. That's one thing that's a little different than just solving linear equations. You have to make sure that both of your equations in your system have been solved for y. If they haven't, you got to do a little work first. 
The first one, we're good; we've got it solved for y. We are going to need to solve this second equation for y. I'm just going to step right over here to the side and do a little work. Make sure I got my pen still. Yes, I do. I'm going to rewrite it first, so -3x plus y equals 1. I want to isolate y, so I'm going to add 3x to both sides, so plus 3x, plus 3x. These are going to wipe out over here. The y's going to come down. Y equals 3x plus 1. Now I have the first equation. It's y = 2x + 3. Going to put a little star by it. I know the second equation, once I've solved it for y, is 3x + 1. Those are the 2 equations that I'm going to enter into my calculator. Then I'm just going to graph them and look for where they intersect, and that's going to be the solution to this system. The point of intersection. That's the solution. 
All right, let's pull that calculator back up. All righty. Let's look there. Let's press 'Y=' and clear what we've got in there right now. Clear, and clear. Okay, now let's look back and see what that first equation was. Now, you've probably written it down on your paper, but I'm going to need to switch back and forth. All right, so the first one was y = 2x + 3. All right, let's get that in there. Back to the calculator. 2x + 3 into Y1. All right. We got that in there. Now, the second equation, we're going to need to put that into Y2. let's look back and see what that was. The second equation was 3x + 1. Let's get that in there. Y = 3x + 1, so 3x + 1. Now we have both the equations in our calculator. Let's go ahead and press 'Graph." Let's see what these look like. There's the first one. The second one should be coming up any second. There we go. 
We see these 2 equations, they intersect right here in the first quadrant. We just want the calculator to give us that point of intersection. Now, this time, we care about both x and y. We need the entire ordered pair for this solution. Remember, '2nd' and then let's press 'Trace.' You want the calculator to find the intersection, so press number 5. First curve? Yes, so 'Enter.' Second curve? Yes, so 'Enter.' Guess? Yes, so 'Enter.' All right. The calculator says those 2 lines intersect at the ordered pair (2,7). That is that point. That is the solution to my system of linear equations, (2,7). All right, so let's go back. Let's go down. Let's get full-screen. 
All right, so the ordered pair solution was (2,7). Remember, we want to justify it by just showing a sketch of what that graph looked like, just so you can prove to your teacher, "I really did graph this in my calculator." Let's go ahead and get the axes up, because we know those were there. let's look back at the graph, so we can see what that was. Let's look at our calculator. We see these 2 lines intersected right here in the first quadrant, so we're just going to give a little rough sketch of that graph. 
Let's get a snapshot in our mind. Let's go ahead and graph that here. Let's go full-screen. Okay. We had one line kind of sweeping like that, another one kind of sweeping like that. Remember, it's just rough. There we go. We can say, "Okay, the graph looked similar to this, and these 2 lines intersected at (2,7). That's the solution to my system." Let's try another one. You probably watched me do that one, so let's do this one together. 
What's the solution to this system? These are both solved for y already. We don't have to do any work algebraically first. We can go ahead and jump right to our calculator and enter in these 2 equations. The first one, let's see if I can remember it, y = -1/2x - 4. To the calculator. Y = -1/2x - 4. Clear that. Y = -1/2x - 4. We got the first one in there. 
Let's go back and grab that second one. Let's see what that was. Y = 3/4x. All right. Back to the calculator. 3/4x. Remember, put your fractions in parentheses. Put the variable on the outside here. Let's go ahead and press graph to see what these look like. All right, so there's the first one. There is the second one. These 2 equations intersect down here in the third quadrant. Let's let the calculator tell us what is that point of intersection. We're going to press '2nd' and 'Trace," number 5 for 'intersect,' and essentially, you're pressing 'Enter' 3 times. First curve? Mm-hmm (affirmative). 'Enter.' Second one? Yes, 'Enter.' Guess? Yes. 
The intersection, they're decimals, but so what. They're still real numbers. That's fine. X is -3.2. Y is -2.4. that's our ordered pair. That's our solution, (-3.2, -2.4). Let's go back. (-3.2, -2.4). That's the solution to this system of linear equations. Let's go ahead and get our rough sketch of our graph here just to show that we really did graph it. Now, let's look back, get a little snapshot in our mind of what that graph looked like. These 2 lines intersected down here in the third quadrant. Looks very similar, actually to almost a perfect x here. Let's get that in here. Back to the graph for our rough sketch of the graph. They intersected right down here. Let's get some arrows on those there. Here we go. There's a rough sketch of the graph of this system, and here is the solution, (-3.2, -2.4). Okay, good. Let's keep going. 
I think it actually may be time for you to try one on your own. Okay, so go ahead and press pause. Take a few minutes, and do what you need to do to solve this system of linear equations graphically. Make sure both of your equations are solved for y. If they aren't, do the work it takes to make them both be solved for y. Put them in the calculator. Let's see what you get for that solution. When you're ready to check your answer against mine, press 'Play.' 
All right, let's see how you did. I'm actually going to do the work first, and then let's see what we get for the answer. I see that that second equation's already solved for y, but the first one isn't. Let me get that first equation solved for y. Let's get a little more room to work up here. Let's get rid of a couple of things. I'm going to move this off to the side a bit so I can work on the right. Get my pen back. Okay. I need to work with that first equation first. 5x + y = 2. I want to solve it for y. I'm going to subtract 5x from both sides. That's going to wipe out that 5x minus 5x. Bring down the y, equals -5x minus 2. Now I know the first equation's solved for y, right here. I'm just going to put a little star by it. The second one, right over here, was already solved for y. Now I'm going to go ahead and go to my calculator and enter these in there so we can look at the graph. 
All right, so first one, y = -5x + 2. Let's look. Calculator up. Enter that. -5 + 2. All right, let's clear that second equation out. Let's look back and see what that was. The second one was y = 3x - 6. Let's get that in there. 3x - 6. Now let's look. Okay, there's the first one. There is the second one. They do indeed intersect down here in the fourth quadrant. Let's get that point of intersection. '2nd,' 'Trace,' number 5, and 'Enter.' 'Enter.' 'Enter.' There we go. The point of intersection for this system was (1, -3), so that is my solution, that ordered pair. Let's write that down. Full-screen here. (1, -3). Then let's go ahead and get a rough sketch of the graph so we can prove that we did actually graph it. I'm going to go ahead and get my axes up. There we go. let's look back at the graph. Let's see. These intersected down here in the fourth quadrant. It's kind of a taller x. You can kind of think about it like that. Let’s look back, and let's go ahead and get this rough sketch down. 
Full-screen here. All right. First one and second one. There we go for our point of intersection there. That's how you do that first one. Now, before we leave graphing systems of linear equations to find the solution, there a couple special cases you need to know about. Let's keep going for a little longer here. Let's look at this system. Let's move this out of the way. What is the solution to this system of equations? It looks normal so far, right? You've got one of the equations already solved for y, so cool, good. Second one's not solved for y, so we got to do a little work first to get that solved for y. Let's get a few things out of way to get some work space. Let's delete that and let's move these out of the way here. I'm going to have to move them one at a time. I know these are together; they're a system because I did see the brace to start with. 
Let's go. Let's change. Let's manipulate this second equation so we can go ahead and get it solved for y here. I've got 10x + 4y = 12. Okay. I'm going to subtract 10x from both sides. All right. These terms are going to wipe out. Going to bring down the 4y, equals -10x plus 12. Okay, almost there. Need to get rid of this 4, so let's divide each term by 4. These 4s are going to wipe out. Gone. Now we've got the y, equals -10/4x. 12/4, that's 3. Now, I left this a fraction because I knew I couldn't evenly divide -10 by 4, but I do see these are both even numbers, so I know I can reduce this fraction. I'm going to go ahead and do that. 
These are both even numbers, so I know that I can at least divide them both by 2. Let's come off the side and do a little more work. We're going to divide both terms by 2. -10 divided by 2, that's -5. 4 divided by 2, that is 2. Now we've reduced that fraction. Let's write our final answer. Let's move that a bit. Y = -5/2x + 3. I've got the first equation, y = -5/2x + 3. Got the second equation, y = -5/2x + 3, and what do you notice? It's exactly the same equation. When you run into a situation like this, and you've got a system, and you do the work, you get them both solved for y, and you find that you have the exact same equation. That means that that system has infinitely many solutions because let's think about it. When we graph these, which we're going to graph them in a second. 
When we graph them, it's going to be the exact same line, just graphed one on top of the other. They're going to intersect at every single point possible. That's why we say if there are infinitely many points of intersection, because these lines are basically going to overlap each other, then this system has infinitely many solutions. Now let me show you. Let's look at the calculator. Y = -5/2x + 3. Let's graph that. Clear. -5/2x + 3. That was the first one, and it was the second one. Let's just put it in there again. -5/2x + 3.
Just watch the calculator graph it, just so you can really know what I mean. There's the first one. Right on top of it, you see the second one. They overlap. They intersect at every single point possible, which, you know, we only see a little snapshot of this line, but in theory, this line extends for infinity, all the way up and all the way down. These 2 lines continue to just overlap each other and intersect at every single point. Because they're infinitely many points of intersection, there are infinitely many solutions to this system. That's exactly what you write for your answer. Let's write that down. Let's go full-screen. 
We would say that the solution, this system has infinitely many solutions because those lines, those equations, are going to overlap at every single point. Let's go ahead and just show the graph here. Just do a rough sketch. Scroll down a bit. let's look back at the calculator just to remember what it looked like. We're just going to show these lines completely overlapped each other. I'll show you a little trick to show your teacher that you actually do have 2 lines overlapping. let's look back. Let's go full-screen. 
Y-axis. X-axis. We can do that. Now, you could use 2 different color pencils. If you don't have 2 different color pencils, then just show there's actually another arrow in there. You can kind of show your teacher there are actually 2 lines graphed on top of each other. This system has infinitely many solutions. That's how you can see that graphically. How you see that algebraically is it's exactly the same equation, both equations in your system. Let me show you one more special case for systems. 
We've got a system. So far it looks normal. They saved us a little work because the first equation's already solved for y, but I do need to get that second equation solved for y. Let's get a little more space up here. Let's delete a few things, get some work space here. Let's do a little move in. The pen, and let's go. Let's manipulate this second equation so we can get it solved for y. I'm going to rewrite it. 2y - 4x = 2. I'm going to add 4x to both sides because I'm trying to get the y term by itself, so plus 4x, plus 4x. Those terms are going to wipe out. Going to bring down your 2y, so 2y = 4x + 2. Almost there. Need to get rid of this 2, so divide each term by 2. Those 2s are going to cancel out, so y = ... 4 divided by 2, that'll divide evenly. That's 2, x, plus 2 divided by 2. That's 1. I see the first equation, if I look back to my system, put a little star there, the first one was y = 2x - 3. The second one, once I manipulated it, was y = 2x + 1. 
Before I even go ahead and graph it, do you notice something about these 2 equations? That x term. The x term of both of these equations has the same coefficient. Let me show you what happens when your x terms have the same coefficient like that. Now, if you remember a little bit from pre-algebra, you know that that term represents the slope when we graph. When these equations have the same slope, or the x terms have the same coefficient, look at what happens. Let's look at the calculator. The first one is y = 2x - 3. Y=, clear. 2x - 3. 
Let's go down to the second one and clear that out. Now let's look back so we can remember what it was. The second one was y = 2x + 1. Let's get that in the calculator. 2x + 1. Now let's look at the graph. Okay, there's the first one, the 2x - 3. The second one, look at that. Those equations don't appear to intersect at all. They don't. Those are actually 2 parallel lines. Now, if you're afraid to go ahead and make that assumption that they don't intersect, because in theory, you don't know what happens above and below, let me show you how the calculator tells you they don't intersect. 
Let's go ahead and like we were trying to find that point of intersection, so '2nd', 'Trace,' 5. You remember we'd 'Enter' 3 times. The calculator's going to give you an error. That's how you know those graphs never intersected each other. Those are actually 2 parallel lines if you remember a little bit from pre-algebra. Let's look back at the graph. Because there's no point of intersection of these 2 equations, it means this system has no solution. There's no point at which they share the same x and y value at the same time. That's exactly what you write, that there is no solution to this system. Let's go ahead and get that down. Let's go full-screen. No solution. 
Then to show your teacher that you knew graphically how to tell that there was no solution, let's go ahead and get a rough sketch of the graph. Move that out of my way. Here we go. Let me look back at it one more time. Just to get an idea of what those lines look like. I knew they were 2 parallel lines, no point of intersection. Now let's get the rough sketch. Let's move that. There we go. It looked something like this. There you go. That system, no solution. Those graphs, those lines never intersected each other. Those are the 2 special cases for systems of linear equations. If you have infinitely many solutions, if those lines intersect at every single point, or if you have no solution, and those lines never intersect each other. Now, I want you to take a shot at these. 
Go ahead and press pause, and take a few minutes and solve these systems. These are going to represent the special cases that I just showed you. I want you to see which one of these has no solution, and which one has infinitely many solutions. When you're ready to compare your answers with mine, go ahead and press play. All right, let's see how you did. 
This first equation in our first system is already solved for y, so we're good to go. We do need to solve this second equation for y so we can enter it into the calculator. Let's move down a little bit, get some work space. Let's manipulate the second equation over here. I'm going to rewrite it. 2y - 2x = 8. I'm trying to solve for y. I'm going to add 2x, add 2x. Let's keep going. That's going to wipe out. Let's bring down the 2y, equals 2x plus 8. Scroll down a little bit more. I'm going to need a little more space. I think I'm even going to extend the page a bit. Now, I'm going to need to divide each term by 2 so I can get that y by itself. Divide by 2. Divide by 2. Divide by 2. Those 2s are going to cancel. 
Y equals ... Those 2s are also going to cancel. It's just x. 8 divided by 2, that's 4. That second equation simplifies to y = x + 4. Let's look back and see what was that first equation. Y = x + 4, so you already see. I'm going to actually ... Yeah, I'll go ahead and write it over here just so we can look at them together ... that the second equation and the first equation are exactly the same equation. We know this first one is going to have infinitely many solutions. I'm going to get rid of the work that I did just to get some more space up here because I know that the answer to this one is infinitely many solutions. Then I just need to go ahead and graph the equations in the calculator so I can get my rough sketch down to justify my answer. 
I'm going to scroll down a little more so that I can get a rough sketch of the graph here. Let's get rid of that. Let's get the axes up. There's my y-axis. There's the x-axis. Now let's go ahead and graph those in the calculator so we can get a rough sketch of what these look like. Again, we're graphing y = x + 4. Let's get the calculator up. All righty. Y = ... Let's clear that out ... x + 4. We can put it in the second one too, x + 4. Let's hit 'Graph.' All right, so there we go. You see they completely overlapped each other, like we knew they would, because it was the same equation twice. We just need to get the rough sketch of this on the paper to justify that we actually did graph it as well. 
Let's switch back. Let's go full-screen. Let's scroll down. Move that out of our way. Here we go. Graph looked a little something like that. We're just going to put another set of arrows up there just to show that there are actually 2 lines there, one on top of the other. There you go for the first one. The first one had infinitely many solutions. Process of elimination, I showed you 2 special cases, so you know the other one's going to be no solution, but you know the math teacher in me has to do this problem and actually show the work. I want you to make sure that you did the work right also. Let's get this second one taken care of. 
Let's move a few things around here. All right. Since I've already handled this first one, I'm going to actually go ahead and delete this one because we've already taken care of what's going on with this on so we can get a little more room to work up here. Let's get our big gigantic eraser going here. Let's get that out of the way. Get the pen back. We are good to go. The first equation over here is already solved for y, so they've taken care of a little bit of the work for us at first. We just need to manipulate this second one to get this one solved for y. 
Let's do that. I'm going to recopy that second equation, so -x + 3y = -12. Going to need to add x to both sides, so plus x, plus x. Let's scroll down a little bit here. These are going to cancel out over here. 3y's going to come down. No, I don't want to do any of that. There we go. 3y = x - 12. Then I'm going to divide everything by 3. All righty. These 3s are going to cancel out. Now, right here, just so you know, when you encounter a situation like this, what you need to do, remember this x has an invisible coefficient of 1. When you're writing your final answer here, you can write y = 1/3x. That's how you can handle something like that. Then you have minus 12 divided by 3, which is 4, so -4. I see the second equation is y = 1/2x - 4. I'm actually going to write it up top so I can scroll back up here and see what the first one was also. 
I've got that up there. Then while I'm doing some moving around, let's get rid of this graph because we know we're going to put another one up here. All righty. I think I got all of it when I erased. No, I did not. Let's get the little arrows. All right, there we go. Now let's look back at our entire system together. The first equation's y = 1/3x + 2. After we did the work to manipulate the second equation, we got the y = 1/3x - 4, so now it's time to get to graphing. Let's go ahead and get the calculator up. First one's y = 1/3x + 2. All righty. Y =, clear. 1/3x + 2. Let's go ahead and clear that second one out. Now let's look back so we can see what that equation was. It's y = 1/3x - 4. Let's get that in there, so y = 1/3x - 4. 
Again, you notice the coefficients of x are the same, so that's a signal to you these are going to have no solution. When you graph these equations in the system, they're going to be 2 parallel lines that never intersect, so there's going to be no solution to this system. Go ahead and press 'Graph,' though to justify that. There's the first one. There's the second one. You can see from the window that we have here they don't intersect. Just to prove it to yourself, because this system does extend all the way into infinity in both directions, that we don't actually see in this window on the calculator, go ahead and tell the calculator to find the point of intersection. 'Enter', 'Enter', 'Enter.' Remember, when they don't intersect, the calculator's going to give you an error. That's another way to tell that you just graphed 2 parallel lines, and they're not going to intersect at any point. 
Let’s look back at that graph. All righty. Let's go ahead and write our work down here. Now, since I've already got the graph up, I think I'll go ahead and do my rough sketch of the graph first because I've got this picture in my mind right now. We'll go ahead and get that down. Let's go back here, and let's go full-screen. Let's move that out of the way, and here we go. There's our y-axis. X-axis. We've got the equations, those 2 lines, 2 parallel lines that never intersect. We're going to go ahead and write no solution. 
All right. Awesome job, guys. You are now fully prepared to solve any system that's thrown at you, whether you need to solve it algebraically or use the graphing calculator to get the solution. Hope to see you back here soon for some more algebra I. Bye. 



