




Algebra 1 – Module 10, Topic 4 – Finding x- and y-intercepts of Quadratic Functions
Hey guys. Welcome to Algebra 1. Today's lesson is going to focus on finding x and y intercepts of quadratic functions. Now, your knowledge of how to solve quadratic equations is really going to come in handy for this one. You ready to get started? Let's go.
Okay. Before we dig into finding x- and y-intercepts of quadratic functions I want to throw back a bit and just review quadratics a bit. Okay. I see I have a graph here, y = x squared - x - 6, and I could perform the vertical line test, right, just to verify that this is, indeed, the graph of a function. I could actually represent it as f of x = x squared - x - 6. Let's erase that vertical line, just so it doesn't throw us here.
If I wanted to figure out what my x- and y-intercepts were here from looking at the graph, I know that I'm looking for the point where my graph will cross the x and y axis. Now, when you have a quadratic, you have two x intercepts in most cases. As your graph will cross the x axis, normally at two points. There are some places where sometimes it's a little different, but for most of our problems here, we'll have two x-intercepts. I see that one of them is at (-2,0) and I see that the other is at (3,0). Those are my x intercepts.
Now my parabola has one y-intercept, it does cross the y axis, down here at 1,2,3,4,5, at -6. I have a y intercept. I see here that I have two x intercepts, two places where the y value is 0, one at (-2,0), one at (3,0) and I have one y intercept, one place where x is 0, down here at (0,-6). Now, we're going to use this information or use our knowledge of quadratics to know how we can determine what our x intercepts are, algebraically. Then we'll throw back and we'll connect it to the graphic representations just to make sure that we've got the whole picture here with these quadratics.
Let's go to our first example. We want to identify the x- and y-intercepts. When working with quadratic functions, when you want to know the x-intercept, well, first off, just like your linear function, you know that you have some numerical value for x but that y is 0. Now, if you remember, when we saw quadratics, we'll go ahead and replace y with 0 to get our x-intercept. 0 = x squared + 5x + 4. In order to solve this quadratic equation, I'm going to have to factor. Now, if you remember, when we factor, when we solve a quadratic equation, you want to find two numbers that will multiply together to give you your last number, but combine to give you the coefficient of your middle term. If you need a refresher on factoring, make sure you go back and you visit that video, because that'll show you all the steps that you need to know to really get into factoring. We're going to jump in here and assume that we already know all the ins and outs of factoring. We're going to work through and get our x-intercepts for this quadratic.
The pair of numbers that will multiple to give me 4, but combine to give me 5 are 4 and 1, because 4 x 1 is 4, 4 + 1 is 5. I know I'll rewrite this as 0 = (x + 4), that quantity, x (x + 1). I've got that right side factored.
Now to solve this quadratic, to get to my x-intercepts, I need to solve each of these; I like to call them mini equations. I'm going to come here and I'm going to solve x + 4 = 0 and I'm going to solve x+1 = 0. I'm going to solve them both, because I want to know what x value would allow that first group to equal 0 and what x value would allow that second group to equal 0. Solve these one step equations. Subtract 4, subtract 4. x is -4. Then over here, subtract 1, subtract 1, x is -1. Those are my two x intercepts for this quadratic function. I have one at (-4,0) and then I have another at (-1,0). Those are the two places where this parabola would cross the x axis. We got the first part here.
Now it's time to get the y-intercept. Let's scroll down, get some more work space. We know for our y-intercept that x must be 0, and our function, I'm going to write it as f of x = x squared + 5x + 4. Just make sure I remembered that correctly, scroll back up. Okay, so x squared + 5x + 4. Now, we remember from just the general form of quadratics your y-intercept is always that end, that constant term on the end, but because I really want you to get in the habit of actually substituting that 0 in there for x, because it's going to come in handy in a little bit you'll see, I'm going to go ahead and actually show the algebra behind that, and show you why the y-intercept is always just that constant term on the end.
I'm going to go ahead, I'm going to substitute 0 for x. F of 0 will equal (0) squared + 5 x 0 + 4. 0 squared is just 0. 5 x 0 is just 0, and then + 4. 0 + 0 + 4, let's get some more space here, is just 4, which we already knew that's what our y-intercept would be. To write it as an ordered pair, we know that x is 0, y is 4. That is the y intercept for this quadratic function. Good job. Let's keep practicing these.
We have another quadratic here. We want to find the x- and y-intercepts. Remember I always like to start out by writing myself that little hint, that if I have an x-intercept I have some numerical value for x and y is 0. In order to find the x-intercepts here, I'm going to replace y with 0. I'm going to have 0 = x squared - 7x + 10. Let me scroll down, because then I'm going to need some more work here. Remember, to solve a quadratic equation we have to factor. We're looking for the pair of numbers that have a product of 10, but have a sum of -7. The pair that would make that happen are -5 and -2, because -5 x -2 is positive 10, and -5 + -2 is -7. Remember, if you need to go back and practice that factoring be sure and check out that video.
We have 0 = (x-5)(x-2). Now we want to solve these mini equations here. We'll have x - 5 = 0, and x - 2 = 0. We solve this, add 5 to each side, and you probably could solve this even without showing the work. You know that x is 5. Over here, add 2 to each side, x is 2. There are my two x-intercepts. I have one at (5,0) and I have another at (2,0). There they both are.
Now let's move on and let's get that y-intercept. Let's scroll down here, get some more space. We want a y-intercept this time. I always like to write my little hint to myself, that for my y-intercept, x is 0, y is some numerical value. Let me scroll back up so I can get that quadratic. It's x squared - 7x + 10. Actually, I'm going to write it as f of x this time. I know you've noticed it's switched back and forth at some points, because we know these are functions we know that f of x is the same as y, you can treat it the same as y. F of x = x squared - 7x + 10. Make sure we got that right, yes. Okay.
Now to get our y-intercept, we're going to substitute 0 for x, because we know for our y-intercepts, x must be 0. We'll find f of 0 = 0 squared - 7 x 0 + 10. 0 squared is 0, 7 - 0 is 0, + 10. 0 - 0 + 10 is just 10, which, like we said, we expected it to be 10. We knew it would be. Our y-intercept written as an ordered pair would be (0,10). There you go. We've got our two x-intercepts and then we've got our one y-intercept. We've got it all wrapped up.
I do believe that it's time for you to try one. Go ahead and press pause, take a few minutes, take your time on this one, and work your way through this problem. Go ahead and find the x- and the y-intercepts. When you're ready to check your answers, press play.
All right, let's see how you did. Let's reveal what the answer is here. Our x-intercepts were this one, are at (-6,0) and (2,0). Our y-intercept is at (0,-12). Now if you want to see how I got that, let me show you my work. This is how I got it.
To get my x-intercept, switch to my pen, I always write my little hint that x is some numerical value but I know that y must be 0. I'm going to replace y with 0. 0 = x squared + 4x - 12. Now I have a quadratic equation that I have to solve, so I know I have to solve it by factoring first. I need two numbers that have a product of -12, but that have a sum of positive 4. If you go through and check your factors, you'll need +6 and -2, because 6 x -2 is -12, and 6 + -2 is +4. (x + 6)(x - 2). Let's get some more space. Now I just need to solve what I like to call those mini equations, little small one step equations. I'm going to solve x + 6 = 0 and I'm going to solve x - 2 = 0. Here, subtract 6, subtract 6, x = -6. Here, add 2, add 2, x = +2. I can say here, my x-intercepts are at (-6,0) and (2,0). I got them both.
Now you're left with finding the y-intercept. I know, let's get a little more room, for my y-intercept, that x has to be 0, y is some numerical value. Let me grab the function, let me scroll back up, scroll back up there we go. We've got y = x squared + 4x - 12. Let's scroll down. Again, I'm going to switch it, I'm going to write it f of x  = x squared + 4x - 12. I know that x has to be 0. I'm actually going to find f of 0. That is 0 squared + 4 x 0 - 12. 0 squared is 0, 4 x 0 is 0, - 12. 0 + 0 - 12 is -12. I can write my y-intercept now as an ordered pair and say that it is located at (0,-12), and you got it.
Now let's take a look at those graphs, just to make sure that you understand that relationship between an algebraic representation and a graphical representation. I know for my x-intercepts I'm looking for where my graph crosses the x axis. For quadratics we should have two, for most of ours here, there are some times you don't. I see my one on the right side is at 1,2,3, (4,0), that's one of my x-intercepts. The other, is at (-1,0). There's the other x-intercept. My y-intercept down here at 1,2,3 -4, so (0,-4) and I've got my y-intercept there. You've got your two x-intercepts for this quadratic function and your y-intercept.
Let's look at another. Let's get the x- and the y-intercepts on this one. My x-intercepts, my two places that this crosses the x axis, here's one of them, that is (1,0), so I have an x-intercept at (1,0). Here's another at, 1,2,3,4,5,6, (7,0), another x-intercept. My y-intercept, this time's up, it's positive. Let's see, 1,2,3,4,5,6,7,8. Let me count that again, 1,2,3,4,5,6,7, it's actually at 7 right there. (0,7) is our y-intercept. There we go; we got those three important points.
It's time for you to try one. Press pause and take a few minutes and locate the x-and the y-intercepts here. When you're ready to check your answer go ahead and press play.
All right, let's see what you got. Our x-intercepts here are fairly close to each other. We have one at (-1,0), there's one of our x-intercepts. Then we have another at (-2,0), there's our other x-intercept. Then our y-intercept is positive this time, and it is at (0,2), so there's the y-intercept. You see here like our x-intercepts, 0 has to be the value for y, then we have our y-intercept, where 0 has to be the value for x.
Let's take a look at a different representation of a function. Here we have a list of points and we have to identify the x- and the y-intercepts here. For this, again, it's just really important to remember, what is the value that has to be 0? So that you can keep them straight. Remember for your x-intercepts, x is some number, but y must be 0. Here I see I have two points that fit that description. My x-intercepts here are at (1,0) and (2,0). Now to get our y-intercept, we know that 0 must be the value for x, y is some numerical value. We have a point here that fits that description at (0,2). All right, let's keep moving.
We have another set of points here where we have to identify the x- and y-intercepts. Okay, for the x-intercept, you remember which one has to be 0, right? It is the y value. x is some numerical value, but y must be 0. The points that fit that description are (1,0) and (-5,0). There are my two x-intercepts here. (1,0) and (-5,0). Then for my y-intercept, I know that 0 has to be the value for x, y is some numerical value. For this case (0,-5) fits that description. You got them.
All right. Here's one for you to try. Press pause, and take a minute and work your way through this problem. Go ahead and locate the x- and the y-intercepts, and when you're ready to check your axis against mine, go ahead and press play.
All right, let's see what you got. I know for my x-intercept, I'm looking for some numerical value for x, but y has to be 0. I scan, I scan, I scan. (2,0), (4,0). Those are the two points that fit the description here. Now I know for my y-intercept, I have 0 must be the value for x and I have some numerical value for y. The point that fits that description is (0,8), and you got it.
All right. Great job, guys, finding x- and y-intercepts of quadratic functions and I hope you saw how your knowledge of factoring really came into play for this lesson. Hope to see you back here soon for more Algebra 1. Bye!

