




Algebra 1 – Module 9, Topic 2 – 
Writing the Equation of a Line When Given the Slope & a Point 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 its slope and a point on the line. Now we've handled writing the equation of a line when given its graph. This will be a little different, but your skills are going to come in handy. Are you ready to get going? Let's start.
Okay. Just to jog your memory on how we've already learned how to write equations of lines, right? Given a graph, if we had to write the equation of this line, we'd know we're basically trying to fill into the slope-intercept form of y=mx+b. Our slope and our y-intercept are what we need to figure out. First we need to get out y-intercept. In this case, I see it's 2. Right? B would equal 2. I'd find another good point on one of the corners on one of these grid squares but also on my line and then I'd count out the slope between these two points. As a rule of thumb, it just helps out if you start with a point that's furthest to the left. Okay?
I can already tell this line has a negative slope. It's falling left to right. The point furthest to the left would be this one. From here, it looks like I have to drop down 3 units to get level with that point. I have to run 4 units to actually land on that point. My slope here would be a negative 3/4. If I wanted to write the equation of this line, it would be y=-3/4x+2. Right? I'd have that all done. Now what you're going to learn how to do is how to write the equation of a line when you're given the slope of the line and a point on the line. For this type of problem, there's another form of a line that you need to become familiar with. It's called point-slope form because when you use this, you were given a slope and a point on the line, hence the name point-slope form.
Given the slope, m, and any point on the line, x1, y1, that's just generalizing. It could be any point. This is what point-slope form looks like. Y-y1=m(x-x1). We say sub one because those ones are subscripts. They're written a little lower. Okay? Now this is point-slope form. We actually use point-slope form in order to get to slope-intercept form. Okay? Let me show you an example so you really understand what I mean by that. Write the equation of the line that has a slope of 1/2 and passes through (4, -3). Okay. For a problem like this ... Let me get my pen. The first thing I would do is I would write out the given information here. Right? I know that my slope is 1/2. Actually, let me get that point-slope form up first. Y-y1=m(x-x1). Okay. For this problem, my slope is 1/2. Right? That is my m. M=1/2. Then they gave me the point (4, -3). You would just label the coordinates x1, y1.
In regards to point-slope form, m is 1/2 and x1, y1 are 4 and -3. We're just going to substitute these values into the point-slope form, manipulate it a bit, and then we're going to get it into slope-intercept form. All right? Let me show you what I mean. Here we go. I'm going to start by substituting the m and the x1 and y1 into that equation. I'd have y-y1, which is -3. Y-(-3)=m, which is 1/2, times x-x1, which is 4. Now we're just going to clean this up a bit. I see I have a double negative situation on the left side here, so I know that's really just going to fizzle down into a plus. On the left side of this equation is y+3=. Now I'm going to need to use the distributive property over here on the right side in order to simplify this. 1/2(x), that's just 1/2x. 1/2(-4). Either you can put that in the calculator or you can do that by hand. I'll scroll down a bit just to jog your memory on how to do that by hand.
1/2(-4). We would just make that -4 a -4/1 and then just multiply straight across. 1 x -4, that's -4. 2 x 1, that's 2, and then -4 divided by 2 is 2. Right? Going back to our point-slope form, 1/2(-4) is -2. Missed my sign over there. Bringing it back over here. 1/2(-4), that's negative 2. Now I just have one more step because I need to solve this for y so that my final equation is in slope-intercept form. I need to get y by itself. Right now I have y+3 on the left. I'm going to subtract 3 from both sides of the equation. On the left side, those are going to cancel out and I'm left with y equals ... Bring down that 1/2x. It's just along for the ride. -2 - 3, that's -5. Here we go. This is our equation in slope-intercept form but we used point-slope form to get to this. That's what I meant by that.
I'll scroll back up to that problem. Given a slope of 1/2 and given the information that that line also passes through (4, -3), we used point-slope form to get to the slope-intercept form. Y=1/2x-5. Let's try another one just to make sure that you really get the hang of this. We're going to write the equation of the line that has a slope of -3 and passes through (1, 4). The first thing I want to do is I'm going to go ahead and write out the point-slope form. Y-y1=m(x-x1). On the right side, this time I'm going to write out ... I know m is my slope, so m is -3. The point that I was given was (1, 4). This is the x1 and y1. Now let's just fill that information into the point-slope form. Y-y1, in this case that's 4=m, so that's -3(x-x1) which in this case is 1. Now let's just clean this up. Y-4 is already simplified so we'll just bring it down but we do need to use the distributive property on the right side. -3(x), that's -3x. -3(-1), that's a positive 3. 
Now we just have one last step so we can get this equation solved for y so that the result is in slope-intercept form. Since we have y-4 on the left, we need to add 4 to both sides to get y by itself. +4, +4. All right. This is going to cancel out over here. Y equals ... Bring down that -3x and then 3+4, that's 7. You got it. You're all done. Given the information ... Scroll back up again for a second. That the slope is -3, the slope of this line, and this line also passes through the point (1, 4), we used point-slope form to get to the slope-intercept form of y=-3x+7. 
Now give this one a try. You've got a slope of 2/3 and your line passes through (3, 3). Write your given information, identify your slope, label that point, that x1, y1, write out your point-slope form, and just fill in what you need to. Get it all simplified until you get to slope-intercept form. Press pause while you do that. Take your time. When you're ready to check your answer, we'll work it out together. Press play.
All right. Let's see how we get this one done. I see here my slope is 2/3. M is 2/3. I was given the point (3, 3). That's my x1, y1. Right? I'm going to write out the point-slope form. Y-y1=m(x-x1). Y minus my y1 is 3=m ... Let's erase that. My m is 2/3. There we go. Then x-x1, which is also 3. Now let's just simplify this. Let's get this cleaned up. Scroll down a little bit. Okay, so on the left side we've got y-3 equals ... We're going to need to use the distributive property to clean up the right side. 2/3(x), that's 2/3x. Now we need 2/3(-3), so I'm going to come off to the side and do that work by hand. Like I said, you can also put it in the calculator if you want, or mental math if you're feeling really good about it. 2/3(-3). Just put that -3 over 1, multiply straight across.
2 times -3, that's -6. 3 times 1, that's 3 and (-6)/3. I'm going to write the answer underneath. That's -2. Back to my point-slope form, I'd have -2 right here. Scroll down a little more. I'm going to need a little more workspace. Even maybe a little more than that. Now I need to get y by itself. I need to isolate y. I have y-3 on the left side, so I'm going to add three. Add three. On the left, that's just going to wipe out. I'll have y equals ... Bring down that 2/3x. -2+3, that's a positive 1 and you are all done with that one. Scroll back up just to pull it all together. Given that this line has a slope of 2/3 and that it passes through (3, 3), we used point-slope form. We filled in that necessary information, got it all simplified. The answer should have been y=2/3x+1. 
Before we leave this concept, I want to get into those special lines again. Again like I said, you're able to write these equations pretty quickly as long as you understand how special lines operate. It makes your work a lot easier. Now we have to write the equation of a line that has a slope of 0 and passes through (1, 2). This is how we can really analyze this problem. We know that if this line has a slope of 0, that it's a horizontal line. Right? Keep in mind if the slope is 0, this line is horizontal. We know that horizontal lines, they always take the form of y equals some constant term. Y equals some number. We are really only concerned with the y values because that's what stays constant, right? Look at your point. You have an x value of 1. If I label this as x1 and a y value of 2, label that as y1. The y value in this case is 2. That's the only value that I'm concerned with. 
I already know the equations take this form when I write them, so the equation of this line is just y=2 and you're all done. You don't have to actually use the point-slope form to write these special lines, the equations of these special lines. You just have to really understand how they work. If this line has a 0 slope, that means it's horizontal. I'm really only concerned with the y value because that's what stays constant. If I know that one of the points on this line is (1, 2), then they've given me the y value that's staying constant already. It's 2. The equation of this line: y=2. 
Now you try this next one. Here you have a slope of 0 and your line passes through (4, -9). Press pause. Really think about what's going on here and write the equation of that line. When you're ready to check your answer, press play. 
All right. Let's see how you did with this one. If the slope is 0, that means it's horizontal, right? The form that the equation of this line takes is y equals some number. Some numerical, some constant term, numerical value. If they're telling me this line passes through (4, -9), knowing that because the slope is 0 the y's are what stay constant. One of those y's is -9. I know the equation of this line is y=-9, and you're done. All right? 
Okay. Let's peek at some vertical lines. Now we have to write the equation of a line that has an undefined slope and passes through (1, 2). Again thinking this through, undefined slope, I know I have a vertical line. The equations of vertical lines always take the form x equals some number. There we go. Let's make that look more like an x. X equals some number, the constant term. X is what stays constant when you have vertical lines, right? If they're telling me that one of the points on this vertical line is (1, 2), knowing that this is my x-coordinate and that's my y-coordinate, it's vertical so I know that the x-coordinate, so what stayed constant and 1 is the x-coordinate for this point. That means the equation of this line is x=1. You're all done. All right? 
Okay, now you give one a try. Here's one undefined slope and the line passes through (4, -9). Right? Take some time. Write the equation of that line. Press pause. When you're ready to check your answer, press play.
All right. Let's see how you did. Undefined slope. You know you have a vertical line. You know it's x equals some number, right? One of the points they gave you was (4, -9), so that's one of the points that lies on this vertical line. You know because it's vertical, the x-coordinate stayed constant. The x-coordinate is 4 so the equation of this line is x=4. You're done. 
All right. Great job, guys. You've reached the end. You have now mastered how to write the equation of a line when given its slope and given a point on the line. Hope you're feeling really comfortable with those special lines and with the point-slope form of a line. Hope to see you back here soon for more Algebra 1. Bye.

