




Algebra 1 – Module 10, Topic 3 – Finding x- and y-intercepts of Linear Functions
Hey guys, welcome to Algebra 1. Today's lesson's going to focus on finding x and y-intercepts of linear functions. Your knowledge of evaluating expressions in the coordinate plane is going to come in handy for this lesson. You ready to get going? Let's start. Okay, before we start digging into finding the x and y-intercepts of linear functions, let's throw back a bit to graphing linear equations. Here we have the graph of y=2x-1. Knowing what we do about relations in functions, I know that I could apply the vertical line test here and that I could tell that this relation is a function, right? Once I know that, I can use what's called function notation, because now I know that this relation is a function of x. For every input there's only 1 output for this relation, right? Now I know that it is a function. Once I know that, I can replace y with f of x. Let me erase my vertical line here so we don't get too crowded, okay. Once I know that my relation is a function of x. I can, instead of using y, say that it's a function of x, so that f(x)=2x-1. That's how we read that, f of x, just shorthand for function of x. Okay? 
Now, keep that in mind. Let's look at this graph here. Knowing what we do about linear equations already, I know how to investigate and analyze this graph and be able to tell where my x-intercept is and where my y-intercept is, right? I know my y-intercept is the point where my graph crosses the y-axis. In this case, I'd have a y-intercept of -1. I know my x-intercept's where it crosses the x-axis. In this case, it appears like it's a half, right? What we're going to do in this lesson is dig into how to get to those values just given algebraic representation of a function. Just given f(x)= and then an expression, then we'll throw back to the graphs just to make sure you get the connection. Okay? 
All right, let's get going here. Given, f of x or given f(x)=5x-15, we're going to find the x- and the y-intercepts, right? We know, when we have an x-intercept, that our y value is always 0, right? Let's throw back to that graph, just so I can show you exactly what I mean by that. For this value here, make sure we have the pen. I know it's an x-intercept, and that is the value (1/2, 0). I know that if I have an x-intercept, the y value has to be 0, right, because I'm on the x-axis. My y-intercept, right here, this 1 is at (0, -1). That makes sense, because any time I have a y-intercept, I know that the x value has to be 0, because I'm on the y-axis. Keep that in mind, and then let's look back at this problem. Know that, if you have an x-intercept, I'm going to do a little shorthand work over here. For my x-intercept, I know that my ordered pair will always take the form that I have some number for x, but y must be 0. Okay? Then for my y-intercept, I know that those ordered pairs always take the form that I have 0 for y, or 0 for x, and my y value is some number, but x has to be 0, right? 
We're going to use that information to find our x and y intercepts algebraically. First, let's get the x-intercept. Going to abbreviate that here. For my x-intercept, I know that y must be 0. Because we know that f(x) is just another way that we can know that that's y, right, when we see f(x) we can just say, "Okay, that's y." What I'm going to do is I'm going to replace f(x) with 0. I'm going to say 0=5x-15, because if I have an x-intercept, the y value must be 0. Then I'll just solve this equation for x. When I'm done, I'll have the x value for my x-intercept. Okay? Let's get this solved. We know we want to isolate the x, right? Let's start out by adding 15 to both sides. All right, so we know that's going to cancel out there, we'll have 15=5x. Let's scroll a bit, get some more space. We know our last step here would be to divide by 5. 3=x. That tells me that my function will cross the x-axis at 3. I can represent this as an ordered pair by saying, okay, well then the x-intercept is (3,0). That's the number. That's the value of x in this case. Okay? 
Let's scroll back up. Now, to get my y-intercept, like we said, we know that x has to be 0, right? In this case, instead of replacing f(x) with 0, we're going to replace x with 0. All right? Let me scroll down here just to get some more space. I think I'm going to get a little crowded if I go right beside there. All righty. We're going to find our y-intercept and we know that our function was f(x)=5x-15. We know that for our y-intercept that we always have 0 for x and then some numerical value for y. What we're going to do to find our x-intercept, or, I'm sorry, to find our y-intercept, is we're going to replace x with a 0. We're going to do what's called find f(0), because we're going to replace that x value with 0. We'll say, all right. Well, then 5(0)-15. 5(0), that's just 0. 0-15, which is -15. We know here that our y-intercept is located at (0, -15), which we kind of probably knew a little bit intuitively because this is also and equation written in slope intercept form, right? We know for slope intercept form, that our y-intercept is always b, or always that constant term on the n, right? You could also kind of look at it that way. 
Just to get you comfortable with using function notation, I'm going to go ahead and just substitute that value of 0 in there for x every time, just so you get comfortable with that process, because it's going to come in handy a little bit later, okay? Let's move on to another example. Here we have the function 1/3x+4. You want to find the x- and y-intercepts. Okay, let's get the x-intercept first. Doesn't matter which one, but I'm just going to go in the order that it was presented to me. I always like to write down, just to keep it straight. I know that for my x-intercept that I'm going to have some value for x, but that y is always 0, right? If my function is f(x)=1/3x+4, I need to replace that f(x), because I know that it represents y, I want to replace that with 0. I will have 0=1/3x+4. I'm just going to solve this equation for x. Let's get a little more space. Okay. I'll subtract 4 from both sides, right? This is going to cancel here. 0 minus 4, that's -4=1/3x. Let's get a little more space here. Okay. Now I need to get rid of this fraction. I know I can multiply both sides by 3. 3s will cancel there. 3x-4. That's -12= and then I'm just left with 1x or just x. I know here, my x-intercept is at -12. Or I could represent it by the ordered pair (-12, 0). 
I know that that is the location of my x-intercept. Okay? We've got 1 thing checked off the list. We found half of the problem here, half of the answer. Now, let's turn and get the y-intercept, right? I think I may have given myself enough space. I don't want it to get too crowded. I'll come down underneath, here. Okay, so now we'll find the y-intercept. We know for the y-intercept, because I always like to give myself a little hint. I know that x is always going to be 0, but I'll have some numerical value for y, right? Let's scroll back up so we can get that function. Our function of x is f(x)=1/3x+4. f(x)=1/3x+4. Because we know for y-intercepts that x is always 0, I'm going to replace the x in my problem with 0. I'm just going to evaluate that and see what I get there. f(0) now, because I'm replacing x with 0, =1/3(0)+4. Let's get some more space. Okay, we know that 1/3(0) is just 0. That 0+4, which is 4. Which, like I said, we knew that already, because it's in slope intercept form, but there is a reason why I'm having you do this process. It's going to come in handy really, really soon down the line. Okay, so I know that my y-intercept is at 4. I can write that as an ordered pair (0, 4). 
There we go. You're all done. You've got both your x-intercept and your y-intercept for this function. Okay? All right, let's keep moving. It is time for you to try one. Press pause and take a few minutes and work your way through this problem. Go ahead and find the x- and y-intercepts. When you're ready to check your answers, go ahead and press play. Okay, let's see how you did here. Switch to my pointer tool so we can reveal these answers. Okay, so the x-intercept for this function was at (3/8, 0) and the y-intercept for this function was at (0, -3). Now, if you want to see how I got that, stay with me and I'll show you my work. Okay. First to find the x-intercept, I'll write it in the middle this time. There we go. I always make myself a little note that I know for my x-intercept I have some value for x, but y is 0. Okay. I'm going to replace f(x), which I know is basically like y with 0. 0=8x-3. Let's scroll down here. Now I just need to solve this equation. I'll add 3 to both sides. That cancels out there. I have 3=8x. Scroll down a little more. Divide both sides by 8 and you have 3/8=x. Then to write that as a ordered pair, you could write (3/8, 0). Then you would have the location of your x-intercept. Okay?
Now, to get the y-intercept, we want to let x be 0, right? Let's get some room. All right, so we're going to get our y-intercept now. For the y-intercept we know that x is always 0 and then y is some numerical value. Let's scroll back up to get that function. f(x)=8x-3. Okay. f(x)=8x-3. We're going to find f(0), because we're going to replace that x with 0, okay? 8(0)-3. 8(0) is 0. 0-3, that's -3. The location of our y-intercept, here, if I wrote it as an ordered pair, would be (0, -3), okay? All right, good work there. Let's keep moving. We're going to just bring it back to the graph, just to make sure you got that connection between what you're doing algebraically and then what it looks like on the coordinate plane. Okay? We know for x-intercepts that we- Well, it's easier to tell on the coordinate plane that your x is 0, because you're just looking for the point where your graph is going to cross the x-axis, right? I see that point's right here. I can say that my x-intercept is located at (2,0). I've got it that quickly. I know for my y-intercept, I know that x is 0. I'm looking for the point where my graph crosses the y-axis. I'd look right here in this case. It looks like I'm at 1, 2, 3, 4, 5, 6. 1, 2, 3, yep. (0, -6). There's the location of my y-intercept, there. 
Still a function, but now we're just looking at it represented by its graph. We can still get the x- and the y-intercepts, okay? Okay, let's keep going. Okay, so let's get the x- and the y-intercepts here. X-intercept, looking for the point where your graph crosses the y-axis, I'm sorry, crosses the x-axis. Here we go, right here. That is the location (3,0). Y-intercept, I'm looking for where my graph crosses the y-axis. Let's see. That's way up here. 1, 2, 3, 4, 5, 6, 7, 8, 9. Get my pen here. That's (0, 9). There's our y-intercept, then at (3, 0), there was our x-intercept. Okay? All right, let's keep moving. It's time for you to try one. Press pause and take a minute and locate the x- and the y-intercepts of this linear function. When you're ready to check your answer go ahead and press play. All right, let's see how you did. Looks like our x-intercept's located right here and we are at (-2, 0). Our y-intercept, okay, we're kind of down low, let's count. -1, 2, 3, 4, 5, 6, 7, 8. Our y-intercept is at (0, -8). Okay. All right. Good job on those. 
Okay, so now we're looking at, again, we have a function, but we're looking at it by a list of some of its ordered pairs. We want to figure out what's our x-intercept, what's our y-intercept. In this case, it's really important that you remember kind of that short hand little trick I was writing down that when you're looking for your x-intercept you're looking for some numerical value for x, y must be 0, right? When you're looking for your y-intercept, x must be 0 and you're looking for some numerical value for y, right? It looks like here, I see I have (0, 14) and I have (-2, 0). For my x-intercept, I know y has to be 0. There we go. That's my x-intercept. My x-intercept is at (-2, 0). I know for my y-intercept, x must be 0, so there we go, our middle point, right there. For our y-intercept, it's located at (0, 14). There you go. There wasn't any work as far as evaluating an expression and we weren't on the coordinate plane, but we still needed to understand that relationship with, when I have an x-intercept, you have to remember y is 0. When you have your y-intercept, you've got to remember that x is 0, okay. Then once you're presented with a list of points, it's easy to locate which is which. Okay? Let's keep moving.
This time we have a list of 4 points, but our process is still the same. They're asking us to find the x- and y-intercepts. I know for my x-intercept, know I always start by writing this. I know I need some numerical value for x, but y is 0. For my y-intercept, I know that I need, first I need to scroll a little bit, I know that I need some, x is 0, and I need some numerical value for y. Okay. X-intercept, I know y's got to be 0, so there we go. It's my 2nd point listed here. X-intercept, (6,0). My y-intercept, I know that x must be 0 and I can look and see it's the 1st point listed here. Y-intercept, is at (0, -3). All right? Good job on that one. It's time for you to try one all on your own. Press pause, take a minute and see if you can locate the x- and y-intercepts of this function. When you're ready to check your answer, go ahead and press play. 
All right, let's see how you did. First, I'm writing my little shorthand note. X-intercept, x is some number, y has to be 0. Y-intercept, x is 0, y is some number. Okay. Now, don't think that that number can't be 0, okay? It can sometimes, but you have to remember that for your y-intercept, x must be 0, okay? The y-intercept could also be 0, but the x has to be 0. Then the reverse of that for your x-intercepts, okay? Okay, for my x-intercept, I know I'm looking for the point where y is 0 and it's here. My x-intercept is (3, 0). My y-intercept, I know I'm looking for x to be 0, and here we go. It's that last point listed, (0, 27). All right. Good job on that one. We have reached the end of our lesson, guys. Great job solving problems involving finding x and y intercepts of linear functions. We saw how all your prior knowledge of algebra and pre-algebra, the coordinate plane and evaluating expressions all came together to help you get through this one. Hope to see you back here soon for more Algebra 1, bye. 

