




Algebra 1 – Module 6, Topic 2 – Solving Quadratic Equations Graphically
Hey guys. Welcome to Algebra One. Today's lesson's going to focus on solving quadratic equations graphically. Now you've had some practice solving them algebraically by factoring, or by using the quadratic equation, but now get ready to learn how to determine your solution set from a graph. Are you ready to get started? Let's go. 
Okay. Before we get into how to solve your quadratic equation graphically, let me show you how to solve it algebraically. To jog your memory, because I know you've already seen this a few times before. Okay. The easiest way, you probably thought, was to factor it so that it keeps you from using the quadratic formula, which can get a little intense. I will admit. If we attack this quadratic by factoring. Okay. We'd say, All right. Let's get the factors of six. One and six, two and three. We're trying to find the pair that will combine to give us five. So I see it is going to be positive two positive three.
I'd write my left side of product of factors, so x plus two and x plus three. That's zero, right? Then we break this up into what I call mini equations. We'd solve x plus two equals zero, and we'd solve x plus three equals zero. Okay. Then we'd solve these. Subtract two from both sides. X would be negative two, and subtract three from both sides. X is negative three. 
What that told us is that these are the two values that if we were to substitute them into the equation one by one they'd give us a value of zero, right? Let me really show you what I mean by that. Let me prove that to you. I'm going to get this out of the way over here, and let's actually do that substitution. I really need you to get what I mean by that. I'm going to just divide that up. 
All right. Let's take that X squared plus five x plus six, and if we substituted that negative two. So if we let x equal negative two. That equals zero. Let me show you that it really does let your quadratic equation have a value of zero, okay? I'm going to have negative two squared, plus five times 2, plus six, and I'm going to show you that it does indeed equal zero. Negative two squared, that's four. Five times negative two, that's negative ten. Plus six. Okay. I'm just going to keep doing the left side here. Four minus ten, that's negative six. Negative six plus six is zero. This does actually have a value of zero, and if we were to go back here and put that negative three in there, we would see the exact same things. When we substitute those solutions in there our quadratic equation has a value of zero. 
Let me show you what that means graphically. If we looked at the graph of x squared plus five x plus six. I've actually already graphed it. I've got it her on the screen, because I want to attempt the calculator a bit. About how you graph this in the calculator in a second, but if you remember from the other slide our solution set was x equals negative two, and x equals negative three. Here is the graph of our quadratic. Quadratic equations always have the shape of a parabola. It's a u shape, but in math we call that a parabola. Any time you see a u shape on a graph you know that was a quadratic equation that was graphed. It took the shape of a parabola. 
Okay. In the solution set you learned when we solved quadratic equations algebraically that we call the solution set solutions, and we call them roots. Another name for your solution set are x intercepts, so your solutions are also known as x intercepts. That's because on the graph your solutions are the x intercepts of your parabola. If you throw back to pre algebra, and remember x intercepts. What those are they're the points that your graph passes the x axis. If you think about football, and interception is when someone threw the ball ... And I don't know much about football, so don't ask me much past this. But someone threw the ball, and someone cut off the path of the ball, and they say that they intercepted the pass, right? So an x intercept is kind of like an interception, because you're finding out where was it that the x axis intercepted the path of the graph, right? 
In quadratics you always have ... You saw we have two solutions, right? Generally, I will show you two special cases, you have two x intercepts. Those are the solutions to your quadratic. A lot of times it's just easy to count what your solutions are, like on this graph I can count. I see one of them right here where x is negative two, and I see one of them ... I'm actually going to write that as x equals negative two. And I see this one right here has an x intercept where x is negative three, right? Right here. Those are the two solutions to my quadratic equation. 
Now if I wanted to write this as an ordered pair, right? That is the point negative two zero. Right there. That solution on the right. That root on the right, and on the left that's the point negative three zero. That just drives home even further the solutions to your quadratic, so those x values are where the quadratic has a value of zero. Or Y has a value of zero, right? 
Again, just to sum this up. The graph of a quadratic takes the shape of a parabola, a u shape. Your solutions are your x intercepts, so those are the points where your u, your parabola, crosses the x axis. In this case I can see from this quadratic equation my solutions are negative two zero, or x is negative two, and negative three zero, or x is negative three. Okay? 
All right. Let's try a few of these on our own. Let's see if we can generate these graphs on the calculator. Okay. 
Use the graphing calculator to solve the quadratic equation. We have x squared plus x minus twenty equals zero. Okay. 
The first thing that you need to do ... You can write it down, or you can kind of just store it in your mind that when you're going to the calculator you're going to be entering this in as y equals x squared plus x minus twenty. It's like you just have to know that you are looking for the values where your quadratic has a value of zero, and you know from the graph you'll be able to tell those because those are your x intercepts. Let's graph this in the calculator. X squared plus x minus twenty. Okay. 
Let's clear the memory to make sure everything's all good here. Okay so we've got our memory cleared. Let's go back, because I've already forgotten the equation. X squared plus x minus twenty. All right, so back to the calculator. Y equals x squared plus x minus twenty. Okay. We've got that in y equals, and let's go ahead and press graph and see what happens here. Okay. 
You see your u dip down below your window, that's okay in this case. There will come some times where I'll show you how to see the whole u, like if we wanted to see that bottom curve of the u. You can kind of manipulate the window for the graph of it, but because we are focused on the x intercepts right now we have in view what we need to see. This window's pretty good, because we can just count what the x intercepts are. We don't need to do, actually, another function I'm going to show you in the calculator that will give it to us. 
Okay. I can tell right here from the graph that I have one x intercept here at four, and I have another x intercept at negative one, two, three, four, negative five, right? Positive four is one root, or one solution, and negative five is the other. I'm just going to write that down. That my solution set was a negative five and a positive five. I wrote it using step builder notation. Maybe you wanted to write it as ... Let's go full screen here so we can represent this a few different ways. Maybe you wanted to write it as x equals negative five, and four. That's fine. You could have represented it like that, or maybe you wanted to write it as ordered pairs. You could have done that. Negative five zero, four zero. Any of those answers are correct, because they're all saying the same thing in a different way. Those are my solutions to this quadratic equation. Those x intercepts negative five zero and four zero, or just focusing on the x values negative five and four. They're all giving me the same thing. They're all telling me the same thing. All right? 
Let's try another one. Okay. Use the graphing calculator to find the solutions. This time we have three x square minus eleven x minus four. Okay. Let's go to our graphing calculator. Three x squared minus eleven x minus four. Minus four. Okay let me just double check that. Let's look back at the problem. Three x squared minus eleven x minus four. Okay so we've got three x squared minus eleven x minus four. Let's press graph. 
Now this one's a little different. Now this x intercept on the right side here, that one's pretty easy we can count that one. It's at four, right? I'm going to go ahead and write that down. I know that one of my solutions is that x equals four. Okay. I know one of them is x equals four. All right. Let's go back to the calculator. 
On the left side that x intercept is not at a whole number. That's some kind of decimal or some kind of fractional value. I'm going to show you how to tell the calculator to give you that exact value. There's a few extra buttons we need to press to get it. You see we don't have to do it every time; it's just where an x intercepts at a point where it's not at a whole number. It's not at an integer value basically. 
What you want to do is you want to press second. That button, the blue button on the side of the calculator. Then we want to press trace. Remember anytime we press second we're telling the calculator to actually do the function that's written above the button. We want the calculator to find the zeros. That's another name for the x intercepts are the zeros. We're going to press number two. You see the calculator asks you, left bound? Basically, we have to make boundaries around that x intercept to narrow the scope for the calculator. Just kind of visualize this with me for a second. Because we're trying to calculate this value right here, we're going to want our left bound somewhere on this side, and then we're going to need the right bound somewhere on this side. This will tell the calculator, just focus your attention in that area right there. Okay? 
We're going to press the left arrow button on the calculator until we get it ... It's going to look like it's actually above the x intercept, but that is where you want it. We're going to set that left bound right there. You see where you hit enter; it gives you that boundary line, okay? So you get more of an idea exactly what I mean by left bound. Now we're going to press the right arrow, and get the cursor a little bit below that x intercept and press enter. You see you can barely even see it, but the calculator is just going to zone in on that small little area right there. Then press enter, because we're ready for the calculator to guess. We see it's telling us the zero is at negative point three, three, three, three repeating, which we know is a fraction that's negative one third. Right? That is our other solution to this quadratic. It's a fraction. X also equals negative one third. Let's write that down. X also equals negative one third. 
These were our two ... Let's go back full screen. These were our two solutions. This was our solution set for this quadratic. I'm going to write it as an ordered pair here. Four zero and negative one third zero. Those were our two x intercepts for this quadratic. Okay? All right let's keep going. 
I do believe it's time for you to try a couple on your own, so press pause, take a few minutes, work through these problems, and let me see what you get for your answer. When you're ready to compare your answers against mine press play. 
Okay. Let's see how you did. For the first one ... Let's switch to the arrows so we can move those little answer boxes out of the way. Four and three. Those should have been your x intercepts, your solutions to this quadratic. For the second one, negative one point five and negative one. Those should have been the solutions when you solved those graphically. All right. Let me show you how I did those in the calculator. 
Let's put that x squared minus seven x plus twelve, let's get that in the calculator. X squared minus seven x plus twelve. Y equals x squared minus seven x plus twelve. Let's hit graph. Here we go, and this one was a nice easy one we could count, because the x intercepts are integer values. You see the first x intercepts at three and the other ones at four. That's how we got the solution set for that first quadratic equation. All right. 
Let's look at the second and get that graphed. We had two x squared plus five x plus three. Okay. Two x squared plus five x plus three. All right. Let's press graph. Okay. It looks like we've got a whole number, or we have an integer value I should say, and we do have a fractional value I should say. Now these are squeezed together kind of tight, so I'm going to show you something else the calculator will do. I'm going to tell the calculator to zoom in a bit. I'm going to press this top row here, I'm going to press zoom, and press in. See if that just kind of helps me see that a little clearer, and you see it does. That's just going to help me set my boundaries a little better. I see I have one value at negative one. That's one of the values my solutions at, and then the second x intercept this is going to be a fractional value. 
This is where we want to pull out that trick to tell the calculator just look in that region. Press second, and press trace. Remember you're telling the calculator to calculate the zeros, so let's press number two. We want the left bound. Right now my cursor is at zero three, that means it's somewhere up here, so I'm going to press my left arrow to bring it down. There we go. Keep going, keep going. There we ... Maybe about there. That's pretty good. Remember we're going to want the calculator to bind that region right there, so press enter. We've got the left bound right there. We're going to arrow to the right. Get our right bound about right there. Press enter, and there we go. The second x intercept is at negative one point five. Okay? That's how I got those two intercepts. 
Let's go back to our work, and I want to show you a couple of special cases. Okay? Okay. Here we go. 
Here's the graph of the quadratic x squared plus 4. Look at this for a second. You notice you have no x intercepts. Your parabola sits up top. In this case you'd have a quadratic equation that had no solutions, because there are no x intercepts for that parabola. If you ever run into a quadratic that never intersects the x axis that means that quadratic has no solutions. There is a pattern to them. They always come in this form x squared plus something. Anytime you run into something where it's x squared plus and then a constant term, you've got a quadratic that's going to have no solutions. Okay? Keep that special case in mind. 
There's one more special case, and that's if you have a repeated root. Okay, so a repeated root. I want to solve this quadratic algebraically so you get a sense of what I mean by repeated root. Make sure I've got my pen. All right. If we were solving this algebraically we'd know we need to factor the one. Easy enough, the factors of one are one and one. I need these to combine to give me a positive two. That means I need a positive one and a positive one. This is going to factor to x plus one, and x plus one equals zero. You probably already see what's about to happen here. Right? When you split these mini equations up they're going to be the same equation, right? When you solve the left one you get that x is negative one, and when you solve the right one it's the same equation. You also get that x is negative one. That's what we call a repeated root. 
Graphs of a quadratic that has repeated roots will look like this. Not exactly like this graph, but I want you to focus on the x intercept. It's not actually an x intercept. It doesn't actually cross through the x axis. We say that it's tangent to the x axis. It's like it touches it, and then it bounces right back off of it. Okay? When you have a quadratic that's tangent to the x axis, meaning that it doesn't go through it it just touches it and bounces right back off of it at a certain point, you know you have a quadratic that has a repeated root. In this case my repeated root's at negative one. That means that negative one and negative one are the solutions to this quadratic equation. Okay? 
All right. Let's try a couple of those. Take a look at these two. I just want you to press pause for a second and tell me which one of these has a repeated root, and what is its solution? What is its repeated root? And which one has no solution? Okay? Press pause think about that for a minute. When you're ready to check press play. 
Okay. Let's see how you did. For number one notice that this graph does not cross through the x axis at all. It's not tangent to the x axis. This quadratic has no solutions. Now over here I have a quadratic that is tangent to the x axis at three. This is a quadratic that has repeated roots. I'd say it has a repeated root at three zero. Okay? All right. 
Great job guys. You are now very familiar with how to solve quadratic equations graphically, and you even know about those special cases where you have no solutions or repeated roots. Hope to see you back here soon for more algebra one. Bye. 

