




Algebra 1 – Module 9, Topic 4 – 
Writing the Equation a Line When Given Two Points on the Line
Hey, guys, welcome to Algebra 1. Today's lesson is going to focus on writing the equation of a line when given 2 points on the line. Now, you've handled writing the equation of a line given its graph, given the slope and a point. This one is going to be a little spin-off of what you already know. Are you ready to get going? Let's start.
Okay, so just to jog your memory first, you know how to handle these kinds of problem, right? Given the graph of a line, you know you can identify the Y intercept, you can count off that slope and you can figure out what the equation of the line is and write it in slope intercept form, right? We got that. 
You've handled this type, right, given the slope of a line and given a point on the line that you can use point slope form, work your magic and process that problem and get to the slope intercept form of the line also, right?
Now, for this kind of problem, you're going to be given 2 points on the line. There's really 2 steps that you need to follow in the process. The first step you need to follow or the first thing you need to do is figure out what's the slope of the line that passes through those 2 points you were given. Then, after you have the slope, use that slope and use one of the points you were given and use that point slope form and get to that slope intercept form. 
Now, I know that sounds like a lot, but it's going to make a lot more sense when I show it to you. Okay? take a look at this. Here's our first example.
We're going to write the equation of the line that passes through the points 8, 1 and 10, 2. The first thing we want to do is figure out what's the slope of this line. You know there's a couple of ways you can find out the the slope of a line. You can use graph paper. You can plot these 2 points and count off that slope, or you could use the slope formula and get the slope that way.
Because I don't have a graph paper up here right now, what I'm going to do is use the slope formula to figure out the slope of this line. I'm going to label one of these points X sub-1, Y sub-1. I'm going to label the other point X sub-2, Y sub-2, and I'm going to label, this is my first step, just so we can keep it straight, and I'm going to determine the slope.
Remember, the slope formula was M equals Y2 minus Y1 over X2. Oops, we have another Y. Let's get that cleaned up. There we go, so used to writing Ys ... over X2 minus X1. There's our formula for slope. I'm going to just fill in what needs to go where and get the slope of the line that passes through these 2 points.
Y2 minus Y1 would be 2 minus 1. Then, X sub-2 minus X sub-1 would be 10 minus 8. Let's clean this up. 2 minus 1, that's 1. 10 minus 8, that's 2. Right? The slope of the line that passes through these 2 points is 1/2. I've gotten my slope.
Now, what I'm going to do is I'm going to use point slope form. I've got my slope. I can use either one of those points that I want, and I'm going to get to the equation of this line. Now, even though we've labeled this point X sub-1, Y sub-1 and this one X sub-2, Y sub-2, we could have labeled those in the opposite way. We could have labeled the 10, 2 with the X sub-1, Y sub-1 and we could have labeled the 8, 1 with the X sub-2, Y sub-2. 
It doesn't matter, but just, whichever way you pick, just stay consistent. Again, when we do step 2, it does not matter which one of these points I use because they are both 2 points that are on my line. What I'm going to do is I'm going to use 8, 1 just because I've already labeled X sub-1, Y sub-1, but, if I'd chosen to use 10, 2, I would still end up with the same answer. Just know that while you're working. 
Let's keep going here. I'm going to label this step 2 and get my point slope form up here. I've Y minus Y sub-1. Let's fill in our information here. Let’s get some more workspace. We've got to do a little moving around first. Okay, that's good. All right, so Y minus our Y sub-1 is 1 here, but like I said, we could be using this point, equals M, which is a half; times X minus our X sub-1 is 8.
We're just going to clean this up and get to that slope intercept form equation. I'll bring down the left side. I'll the distributive property on the right, so 1/2 times X, that's 1/2X. 1/2 time negative 8, I'll come off to the side over here and do that, so, 1/2 times negative 8 over 1. 1 times negative is negative 8. 2 times 1 is 2. Negative 8 divided by 2, that's negative 4. Okay?
Back over here to my work, 1/2 times negative 8 is negative 4. Right? Then I'm just going to clean this up. I need to get Y by itself, so I'll just add 1 to both sides, so plus 1, plus 1. That's going to get wiped out. Y equals 1/2X. Negative 4 plus 1, that's negative 3, and you got it. You're all done.
It's 2 steps. It is a little lengthy, but when you get in the swing of it, you can really knock these out quickly. If you remember, we were given 2 points. We scroll back up here. The first we did is we calculated the slope. We used the slope formula and then, after we had that slope, we used the point slope form, and we got to that final equation of the line.
Let's try another one. Now, write the equation of the line that passes through the points negative 2, 7 and 0, 1. Guys, think back. What did we do first to that last one? Good. We went ahead and we labeled these points so that we could get to that slope, so I'll label this one X sub-1, Y sub-1. I'll label this one X sub-2, Y sub-2. Then I'm going to go ahead and use the slope formula so I can calculate the slope. 
M equals Y2 minus Y1 over X2 minus X sub-1. Y sub-1 minus Y sub 1, that would be 1 minus 7 over X2 minus X sub-1, so 0 minus negative 2. See, you've got that double negative. Go ahead and handle that. All right, so 1 minus 7, that's negative 6. 0 plus 2, that's 2. Right? Negative 6 divided by 2 is negative 3. Now I know the slope is negative 3. 
Now, we can go ahead and, good, move on to step 2. Use your point slope form, and then we can get at the final equation. Let's get point slope form down first. Y minus Y sub-1 equals M times X minus X sub-1. Scroll down a little bit, but still enough to see my point. It kind of disappeared, but I can kind of see it. All right, so Y minus our Y sub-1 is 7 equals M, which is negative 3. X minus, and our X sub-1 is negative 2. 
Let's get some more room up here to work. We're always moving [inaudible 00:08:33]. Okay. All right, so we can bring the left side down, right, that Y minus 7 equals ... Let's handle that double negative before we do anything else. All right, so negative 3 times X, that's negative 3X. Negative 3 times positive 2, that's negative 6. All right? Then our final step on this one? Good. Plus 7, plus 7. That's going to cancel out, and we have Y equals ... Bring down that negative 3X, and then negative 6 plus 7 is a positive 1.
You got it, guys. All done with that one. Bringing it all together one more time, scroll back up. We were given 2 points. The first we did was label those points so we could use the slope formula and calculate the slope. Then, after we had the slope formula, we used the slope and one of our given points and went ahead and put that in point slope form, did our magic, worked that all out and got to our final equation, Y equals negative 3X plus 1. Okay?
All right, you give this one a try. Press "pause." Take your time. Work our process and write the equation of the line that passes through these 2 points. When you're ready to check your work against mine, press "play."
All right, let's see how you did with this one. I'm going to start out by labeling these points. First thing I'm going to do is get the slope. Let's get that formula written down. We got that down. I've got the formula. Let's plug in our values. Y sub-2 minus Y sub-1 will be negative 5 minus negative 3, so negative 5 minus negative 3 over X sub-2 minus X sub-1, 12 minus 4. Let's clean up that double negative situation. 
All right, so negative 5 plus 3, that's negative 2. 12 minus 4, that's 8. I can reduce this fraction. It's not in simplest form yet. If I divided the numerator and the denominator by 2, I could reduce this to negative 1/4. The slope of this line is negative 1/4.
Now, let's jump into point slope form. Y minus Y sub-1 equals M times X minus X sub-1. Scroll a little more. Hopefully, we can still see the point. Okay, so Y minus negative 3 equals ... our M is negative 1/4, parentheses X minus ... and our X sub-1 is 4. Scroll down and get some workspace. All right? Clean up that double negative. 
On the left side, we have Y plus 3 equals ... and, on the right, we have negative 1/4. Oop, I'm getting ahead of myself here. Let's erase that. We need to apply the distributive property. Get that right side under control. Okay, so negative 1/4 times X, that's negative 1/4X, okay? Now, negative 1/4 times negative 4, let's do some scratch work over here on the right, so negative 1/4 times negative 4, and I know I can put that negative 4 over 1, so negative 1 times negative 4 is positive 4. 4 times 1 is 4, and 4 divided by 4 is 1. Right? 
Back to our problem over here, negative 1/4 times negative 4 is a positive 1. Then, the last step, subtract 3 from both sides. Now, this is going to cancel out over here, and we have Y equals ... I'll bring down that negative 1/4X. 1 minus 3, that's negative 3, and you got it, guys. All done with that one.
Now, before we leave this, you know I'm always going through those special lines. I'm going to show you how to interpret them so that you know how to quickly get to the answer. Okay? Let's look at this one.
Write the equation of the line that passes through the points negative 3, 4 and 5, 4. There's a couple of ways you can attack this. You might look at the points and initially notice that they have the same Y coordinate. That's a hint to you. If the Ys are constant, they didn't change, then that means I have a horizontal line, and then you could spin off from there and say, "Okay, if this line is horizontal, I'm only concerned with those Y values." They're both 4, so the equation of the line is Y equals 4. That's one way you could attack this.
To attack it that way, you really should probably get in the habit of, every time you're given 2 points, to check and see do they have constant Ys or constant Xs. Like is something not changing with those 2 points? Now, if that doesn't immediately jump out at you, this is how you'll end up at the equation of that special line. You'll go through your normal process of first getting the slope. 
Let's erase this over here so we can get the workspace going. Like I said, if that didn't initially jumped out at you, then go through your process. Label X sub-1, Y sub-1, X sub-2, Y sub-2. Calculate your slope. This is step 1. M equals Y sub-2 minus Y sub-1 over X sub-2 minus X sub-1. Y sub-2 minus Y sub-1, that'd be 4 minus 4 over, X sub-2 minus X sub-1, 5 minus negative 3. 
You got that double negative situation with your denominator, so handle that. All right, so 4 minus 4 is 0. 5 plus 3 is 8. 0 divided by 8 is 0. That means this line, this line that passes through these 2 points has a 0 slope. If it has a 0 slope, it has to be horizontal. If this is a horizontal line, then you know you are only concerned with the Y values because it's the Y values that stay constant on a horizontal line.
Then, at that point, you could go ahead and jump to your answer. The equation of this line has to be, because those Ys are constant, that Y equals 4. You can get it that way. If you don't initially see like, when the points are given to you, if it doesn't jump out at you that the Y values are constant, then go through your process. You'll see it when you get to the end of the slope part and you see that the slope is 0.
Then, like I said, just think to yourself, "Okay, well, if this slope is 0, then that means this line is horizontal, and I'm only concerned with the Y values here," and then you'd get your answer, which in this case would be Y equals 4.
All right, I'll give this one a try. Actually, let me work this one out with you. I see here that we're given the points 1, negative 6 and 1, 2. We're going to write the equation of the line that passes through these 2 points. Again, if you're looking at the points, you may notice that they both have an X coordinate of 1. The X coordinates stay constant. If the X coordinates stayed constant, then that means this line has to be vertical. 
If this is a vertical line, then I'm only concerned with the X values. If they're both 1, then the equation of this line is X equals 1. You can be done that fast with it, right? Again, that's only if you notice, when you start, that these equations have the same value for X. Now, if that doesn't immediately jump out at you, then that's okay. There's no problem with that. We'll go through our process, and it'll jump out at you right at step 1.
Let me show you what I mean. Let's get the pen back. Here we go. I'm going to go through my process. I'm going to label the points X sub-1, Y sub-1, X sub-2, Y sub-2, okay, so step 1. Let's get that slope. M equals Y sub-2 minus Y sub-1 over X sub-2 minus X sub-1. Y sub-2 minus Y sub-1 would be 2 minus negative 6 over X sub-2 minus X sub-1 would be 1 minus 1. I'll handle this double negative first.
Okay, 2 plus 6, that's 8. 1 minus 1, that's 0. This is where you'll see it. You cannot divide a number by 0. That's undefined. You can't have a numerical value and then divide it into 0 parts. It's not possible. When you end up in a situation where you have 0 on the denominator, you are in a situation where your slope or your value is undefined. 
In this case, because we are calculating slope, we know that the slope of the line that passes through these 2 points is undefined, so then; again, we get to thinking, right, if the slope of this line is undefined, then that means that this line is vertical. It has to run just straight up and down. If this line is vertical, then I'm only concerned with the Xs. The Xs are both 1, so then the equation of my line is X equals 1, and you're done.
Again, that's another way that you could get at the equations of these special lines. If it doesn't immediately jump out at you when you see the points, that's okay. Go through your process. When you get to the end of step 1 and you see your slope is undefined, you know you have a vertical line and you know the equation of that line is only concerned with those X values. In this case, it was X equals 1.
Okay, let's keep going. Now, it's time for you to try a couple. You knew it was coming soon. Okay, so go ahead and press "pause." Take a few minutes and work through these problems. See if it immediately jumps out at you, or if you go through the process and then you get to the answer. Either one is fine. When you're ready to check your answers though, go ahead and press "play" again.
All right, let's see how you did. For A, the equation of the line that passes through 8, 1 and 8, negative 5 is X equals 8. For B, the equation of the line that passes through 2, negative 3 and 4, negative 3 is Y equals negative 3. All right? Now, if you want to know how I got these, I'm going to show you. Here we go.
Either, like I said, it may have jumped out at you here that your X coordinates were constant, so that this had to be a vertical line. If it didn't, then you went through the process, and that's fine. Label the points, let's get that pen back, X sub-1, Y sub-1, X sub-2, Y sub-2. Get your slope formula written down. Now, fill in your values. 
Y sub-2 minus Y sub-1 would be negative 5 minus 1 over X sub-2 minus X sub-1 would be 8 minus 8. Negative 5 minus 1, that's negative 6. 8 minus, that's 0. Again, I see 0 on the denominator. I know it's not possible to divide a number by 0, so this slope is undefined. If I have a line with an undefined slope, then that means I have a vertical line and, if I have a vertical line, that means I'm only concerned with these Xs. These Xs are both 8, so the equation of my line, X equals 8, and you got it. You're all done with that one.
Okay, now, let me show you how I got the next one. Either it jumped out at you initially that the Y values were both negative 3, so this was a horizontal line and the equation had to be X equals negative 3, or you went through the process. 
Label your points. Okay? Now, go ahead and get your slope. Let me get that slope formula up there. Y sub-2 minus Y sub-1 would be negative 3 minus negative 3 over, X sub-2 minus X sub-1, 4 minus 2. I'm going to handle that double negative situation up there. There we go. Negative 3 plus 3, that's 0. 4 minus 2, that's 2. 0 divided by 2, that is impossible to calculate. It's 0. Okay?
If I have a line that has a slope of 0, the I know I have a horizontal line. If I have a horizontal line, then I am concerned with the Ys. If my Ys are both negative 3, then the equation of this line is Y equals negative 3, and you're done. 
All right, excellent job, guys, writing equations of lines given 2 points and still persisting and working through those special lines. We know how to write the equations of those lines as well when given 2 points. 
Hope to see you back here soon for more Algebra 1. Bye.

