




Algebra 1 – Module 10, Topic 6 – Finding Zeros of Quadratic Functions
Hey, guys, welcome to Algebra I. Today's lesson is going to focus on finding zeros of quadratic functions. Your knowledge of factoring and the coordinate plane, and x-intercepts is all going to come in handy for you during this lesson. You ready to get started? Let's go. Okay, taking a look at this first example, when you're being asked to find the zeros of this quadratic function, all you have to keep in mind is that when you're asked to find a zero, you're being asked to find an x-intercept. Here you're actually being asked to find the zeros, plural, because typically in our quadratic functions you have two x-intercepts. Now, there will be some times where you don't, but for the most part with these kind of problems we're working with for this lesson, we're going to have two, two zeros. We know to find an x-intercept that y is always zero, right? X-intercepts always take the form of x is some numerical value, but y is zero. When given this quadratic function, in order to find the x-intercepts, we're going to want to start by replacing y with zero. So, zero equals x squared plus x minus 20.
Now we have this quadratic equation. Now knowing what you do about solving quadratic equations, you know that to solve this we're going to have to start by factoring the right side. We're going to need to find two numbers that will multiply to give us negative twenty but that will combine to give us positive one. If you need a refresher on factoring, please be sure to check out that video, that will take you through all the steps of how you factor quadratics. For this lesson I'm going to assume that you already know all the ins and outs so we're going to go ahead and just dive in and get this right side factored. The pair of numbers that would have a product of negative twenty but a sum of positive one are positive five and negative four, because five times negative four is negative twenty, and five plus negative four is positive one. I'm going to rewrite that right side by a product of its factors, x plus five and x minus four. Now to get the zeros, or to get the x-intercepts, I need to solve these two, what I like to call mini equations.
I'm going to set both parts equal to zero, individually, and see what value of x in this first group would give this whole group a value of zero, and what value of x in the second group would give the entire group a value of zero. Here we go, x plus five equals zero, I'm going to solve that, and I'm going to solve x minus four equals zero. So to solve the first one, subtract five from both sides, so x equals negative five. To solve the second one, add four to each side, so x equals positive four. I can tell on this quadratic function that my zeros are located at negative five and four, or if I wanted to write them as ordered pairs, negative five zero, and four zero. There you go; you've got your zeros for this quadratic function.
Let's try another one. Here we're asked to find the zeros of the quadratic function y equals x squared minus three x minus ten. Again, when you're asked to find the zeros, you're really being asked to find the x-intercepts, those are just interchangeable terms. For my x-intercept, I always like to write myself a little hint that the x value is some numerical value but y must be zero. To find the zeros of this function, I'm going to start out by replacing that y with zero. I'll have zero equals x squared minus three x minus ten, then I'm going to get this right side factored, so I can solve this quadratic. I'm looking for two numbers that have a product of negative ten but when I add them together, I get negative three, for this case it's going to be negative five and positive two. Because negative five times positive two is negative ten, and negative five plus positive two, or negative five plus two is negative three. Let's rewrite that right side. X minus five and x plus two, then let's solve these two, what I like to call mini equations, just two little one step equations to get exactly the value of each of those x-intercepts.
We'll have x minus five equals zero, and we'll have x plus two equals zero. So add five to each side here, okay, so that's going to wipe out and x equals five is one of my zeros. Then I'll subtract two, subtract two over here, and x equals negative two, is my other zero. Now if I want, I could stop here, this is an acceptable answer, right? That my zeros are at x equals five and at x equals negative two, or I could also write these as ordered pairs. I could represent them as five zero, and, let's get a little more room here, negative two zero, either way is fine. I do believe, it's time for you to try one. Go ahead and press pause, take a few minutes and find the zeros of this quadratic function. When you're ready to compare your answers against mine go ahead and press play.
All right, let's see how you did. First, if I'm being asked to find the zeros, I know I'm being asked to find the x-intercepts, and I know that those always take the form of x as some number, y is zero. So to find the zeros of this quadratic, I'm going to start out by replacing y with zero. So zero equals x squared minus seven x plus twelve. Now I have a quadratic equation, and in order to solve it, what I'm going to have to do, I'm going to have to get that right side factored. I need two numbers that have a product of positive twelve but a sum of negative seven, and if you go through the factors you'll find that it is negative four and negative three. Because negative four times negative three is positive twelve, and negative four plus negative three is negative seven. Let's rewrite this right side as a product of factors. X minus four, x minus three. Let's get a little more workspace here. Now it's time to solve, what I like to call the mini equations, so that we can actually see what the value of these x-intercepts are.
I'll set x minus four equal to zero, and I'll set x minus three equal to zero. To solve this one, plus four, plus four, so x equals four. To solve the other, plus three, plus three, x equals three. So there are your x-intercepts, you have one at four and you have one at three, or if you wrote them as ordered pairs, then you have one located at four zero, and then you have another located at three zero. Good job on that. Now let's take a look at the graphs of some quadratic functions. Just to make sure that you understand that connection between finding the x- and the y-intercepts, or finding the zeros, I'm sorry, algebraically, when you're given an algebraic representation of a quadratic function, as well as finding the zeros when you're given a graphical representation of a quadratic function.
Now let's get this locked in place so it doesn't move on us. Again, if you're being asked to find the zeros, what are you actually being asked to find? Good, you're really being asked to find those x-intercepts. In the case of a graph, just zone right in to the x-axis and see where your parabola crosses the x-axis. Here we have two places, really close to each other here, we have one here and we have another right there. So we have one zero located at negative two zero, I'm going to write that as an ordered pair, and then we have another zero located at negative three zero. There are our zeros for this quadratic function. Let's try another one. 
Let me get this locked in place first, switch off the eraser, there we go, now let's get this locked in place so it doesn't move on us when we start analyzing it. We're being asked to find our zeros, we're actually being asked to find the x-intercepts, so just zone right in to the x-axis and see where your parabola crosses it. You have two places here, so I've got the highlighter, we have one zero right here, there's one x-intercept, and another right there. If I wrote them as ordered pairs I'd say I have one zero at negative one zero, that's the location of that point, and then I have another zero located at one, two, three, four zero because that's the location of that one. There are my two zeros for this quadratic function. 
Now you give this one a try. Go ahead and press pause, take a minute, and locate the zeros of this quadratic function. When you're ready to compare your answer against mine, press play. Let's see how you did. Let me get my graph locked in place here, so it doesn't start to move on me. Let's locate these zeros, so I know if I'm being asked to find the zeros I'm really being asked to find the x-intercepts, and I have one located right here, and another right there. I'm just going to write those locations as ordered pairs, okay, so I have one zero right here at one zero, believe it or not, and I have another zero located right here at two zero. There are the locations of my two zeros for my quadratic function. Great job guys, finding the zeros of your quadratic functions, I hope you saw how factoring came in handy for you, and also your knowledge of the coordinate plane, really came in handy on this lesson. Hope to see you back here soon, more Algebra I. Bye.


