




Algebra 1 – Module 9, Topic 1 – Writing the Equation of a Line When Given a Graph
Hey guys. Welcome to Algebra 1. Today's lesson is going to focus on writing the equation of a line when given its graph. Now, your knowledge of graphing linear equations is really going to come in handy for this lesson. You’re ready to get going? Let's start. 
To jog your memory, let's review how we would graph a line when given its equation. We see we have an equation given to us in slope intercept form, and we'd look and see what's our y-intercept here? In this case it's negative 2, so we'd plot it. Our slope is 1 over 3, so from our y-intercept, we'd rise 1, run 3 to the right, and we'd go ahead and we'd sketch that line. We've tackled that before. We're pretty comfortable with that. 
Now, what we're going to do now is I'm going to give you a graph and you're going to write the equation of the line. Not that indifferent, or not that different from what we did before. We're going to figure out what's the y-intercept, we're going to figure out what's the slope, and then we're going to get the equation written in slope intercept form. We're just doing this is reverse to what we did initially. 
Let's get in to this line. First thing I want to see is what is the y-intercept here? I guess in my mind, I know I'm trying to fill in the M and the B into my slope intercept form, right? I know that the y-intercept is where my line crosses the y-axis, so in this case, my line crosses the y-axis right here at positive 2. Right over here, I'm going to write B is 2. Yes I know my y-intercept is positive 2. 
Now what I want to do is I want to calculate the slope of this line. If you remember, when we are calculating a slope, we want to find 2 good points on the line and count those slope in between those points. By good points, what I mean is that I want to find a point that's at the corner of 1 of this grid squares, but also at my line or on my line because that way I'll know that the coordinates of that point are integers. You wanted to stay away from the fractions because counting out slope when you have fractions can get a little messy.
Let's follow along this line. Looks like we have a good point right here. Our line hits the corner of 1 of this grid squares. Now, what we want to do is we want to count out the slope between these 2 points. As a rule of thumb, you don't have to, but it just helps you keep everything organized. You want to start counting from the point that's furthest to the left. 
Between these 2 points, this one's furthest to the left, so I'm going to start counting from here. I have to go down 3 units to get level with that point, and then I run over 4 units to land actually on that point. I know that the slope of this line is negative because this line is falling left to right, and it's a negative so the fall in this case over the run, 3 over 4. Now you just put all those pieces together. You know your B is 2, you know your M's negative 3/4, so Y equals negative 3/4 X plus 2, and you have written the equation of that line. OK? You're all good to go. 
Let's try a couple more. All right, got another line here. Same process, you want to write the equation of this line, so I'm going to go ahead and write Y equals MX plus B over here. If you remember the last one, the first thing we did is we got the y-intercept. Here's my y-intercept. Let's see what this value is. It looks like we're at negative 1. My B in this case is negative 1. 
If you remember the next thing we did is we found another good point on this line, or in other words, another place where this line passes through the corner of 1 of these grid squares. I know that's going to be an integer or integral coordinates. Here is a good 1. You could have also picked that 1. Like I said, it doesn't matter. You're least likely to have to reduce your fraction if you pick points that are closer together, but if you pick points that are further away, that's fine. Just know you'll end up with a fraction that you'll just need to reduce. 
I can see the slope of this line as positive because it's rising left to right and looking at these 2 points, like is said, rule of thumb, just start with the point that's furthest to the left. In this case, that'd be that 1, and from here, I'm going to rise up to get level with that point, and then run over 1 to actually land on that point. 
My slope in this case or my M is 2 over 1 or in other words, it's just 2. Right? Because you know whole numbers if they're over 1, if you have a fraction that has 1 at the denominator, I should say it that way, you could just write it as its numerator value. 
I know in this case B is negative 1, M is 2. If I write the equation of this line, y equals 2X minus 1, and you got it. You figure out the y-intercept, you get another point so you can count out the slope, and you just fill them in to the right spaces into that slope intercept form. I think it's time for you to try 1. 
Follow those steps. Get your y-intercept and find another point, count out your slope and see what you get for the equation of this line. When you're ready to compare your answers with me, go ahead and press play. 
All right, let's see what you got. I'm going to go ahead and write. I'll write it over here, there's a little more space, Y equals MX plus B. Let's get the B, let's get the y-intercept. All right, so we got it right there, and that is at 3 on the y-axis, so I know B is 3. Now, let's find another good point and I think I'll pick this one so we can count out the slope. 
I can already tell its negative because the slope is going down. If I start counting with the point that's closest to the left, it'd be this one so I'm going to go down. Takes me 2 units to get down to the same level as that other point and takes me 3 units to run over to actually land at that point. I know for this line, my slope is a negative because we see that slope going to negative 2 over 3. 
I've put all those pieces together to write the equation of my line, I'd have Y equals M, so negative 2/3X plus 3. All right? That's what you should have got for that one in interpreting that line that's graphed, and then writing the equation of it. 
Let's look at some special lines before we leave this topic. I guess that the special lines are usually nice and quick to be able to write the equations and graph them just whenever you have to manipulate them. It's usually pretty quick and easy. What you need to recognize here is that you have a horizontal line, so you have to know that's in the form of Y equals ... I'm going to say Y equals a number. It's some constant value. Some constant term you're going to have when you have a horizontal line like this. 
That constant term is the Y. The Y stays constant on a horizontal line. What I mean by that is if I look at the y-intercept here, it's negative 1. If you looked at this point right here, that's the point 1, negative 1. This is the point 2, negative 1. This is 3 negative 1. If I went over to the left side, this is negative 1, negative 1, negative 2, negative 1. The Y value stays constant. That's why we write the equation the way that we do. The constant Y here is negative 1, so the equation of this line is Y equals negative 1. You're all done. 
Because you know, your special lines are written specially. They're not actually written in slope intercept form, they have their own type of format, which for like I said, for horizontal lines, it's Y equals some constant term. You give 1 a try.
See how you do with writing the equation of this line. When you're ready to check your answer against mine, press play. OK, let's see how you did. It's horizontal, so I know what's in the form Y equals some constant term. Let's see what that constant term is. I see this is 3. I still am in the habit of just going for the y-intercept, but you can get any point on this line and see what the Y value is because it's constant all the way. In this case it's 3. The equation of this line, Y equals 3. You got it. You're all done. 
Let's look at some vertical lines before we stop. Here, this line's running up and down, it's vertical. You know that for vertical lines, they have a special form where it's X equals some number, some constant value. I always just shoot straight for the x-intercept to see what that constant value is for X. It looks like in this case, it's 3 also. Right? It's X value of 3 though. Again, get any point on that line and see it's 3. This is the point 3, 1, this is 3, 2. If I went underneath, this is 3, negative 1, this is 3, negative 2. The x-coordinate stays constant. Writing the equation for this line, X equals 3. You're all done. You got it. 
You give 1 a try. Press pause and go ahead and write the equation of this line. When you're ready to compare answers, press play. All right, let's see what you got. That's vertical, so I know it's in the form X equals some number. I'm going to just shoot straight for the x-intercept. I see it's negative 1, so my equation of this line, X equals negative 1. You got it. You're all done.
Great job guys writing the equation of a line when given its graph. Doing an excellent job applying your skills of graphing and slope intercept form of a line. Hope to see you back here soon for more Algebra 1. Bye.   

