




Algebra 1 – Module 8, Topic 4 – 
Graphing a Line When Given its Equation in Standard Form
Hey guys. Welcome to Algebra 1. Today's lesson is going to focus on graphing a line when given its equation in standard form. Your knowledge of x intercepts and y intercepts and a coordinate plane is going to come in handy for you in this lesson. Are you ready to get going? Let's start.
Before we talk about standard form, let's review slope-intercept form a little bit. We know slope-intercept form, that's y = mx + b. Some examples of equations in that form. Y = 1/3x - 2. Our slope is 1/3. Our y intercept is -2. Y= 4/5x +1. That's another equation given to you in slope-intercept form. Y = -2/3x +4. Another equation given to you in slope-intercept form. I'm pretty familiar with this form when it comes to graphing lines.
Standard form looks a little different, but I bet it's not so unfamiliar to you because we've played around with equations like this before. We just haven't exactly said that this is standard form of an equation. Here we go. Ax + By = C. A, B, and C. Those are going to be integers. The only stipulation for standard form is that A and B cannot both be 0. If they are it would completely wipe out the left side of our equation. Right? You really wouldn't have anything to work with in that case. 
Some examples of equations in standard form. 3x + 4y = 12. In this equation, A is 3, B is 4, C is 12. 2x - 3y = 6. In this one, A is 2, B is -3, C is 6. This last one, x + y = 5. Looks a little different, right? Remember, when you don't see a coefficient or a variable, it's understood there's a 1 there. In this equation, A is 1, B is also 1, and C is 5. Those are some equations in standard form. 
How we graph equations in standard form is it's really all about the x and the y intercepts. There's some other ways you could manipulate this equation. I could solve for y and then graph it in slope-intercept form, but I want to show you this way to make sure you also know how to graph a line based off of its x and its y intercept. We have this equation, 5x + 2y = 10. What we're going to do is we're going to solve for the x intercept. I'm going to solve for the y intercept, and then we're going to plot those two points and get our line on the graph. 
Thinking back to our work with quadratic equations, you know that an x intercept, that's the point where your line crosses the x axis and at that point y is 0. Any point on my x axis, just to play around for a second. Let's say I have this line here. It's not this line we're going to graph, but let's just play with this one for a second. In this case, I know the x intercept would be 2. If I wrote it as a coordinate, as an ordered pair, (2,0). That's the point that my line crosses the x axis. 
What we're going to do is we're going to figure out the x intercept for this line by letting the y value be 0. We're going to substitute 0 for y in this equation and then that's going to tell us what the x intercept is. When you have an x intercept, y is always 0. Do you believe me on that? Why don't I prove to you and show you a few more. Let's just play around with this graph for a little bit. Let's say I have this line. Now my x intercept is (-3,0). Let's get one more up here just to make sure you believe me. 1, 2, 3, 4, 5, 6, and that is x intercept is (6,0). Anytime you have an x intercept, that y value is always 0.
In order to figure out what my x intercept is for this equation, I'm just going to substitute 0 for y, solve for x, and I'll have it. Let's get this out of our way so we can actually get that going. Almost got it. There we go. Our equation here is 5x + 2y = 10. I'm going to scroll down a little bit just to get some workspace here and then I'll scroll back up when it's time for us to graph. I'm going back for a second to make sure I remember it. 5x + 2y = 10. Okay. 5x = 2y = 10. To get the x intercept, remember we said we're going to let y be 0. We're literally going to substitute y with the value of 0. I'd have 5x + 2(0) = 10. I'm going to clean this up. I'm going to simplify it. 
Move a little bit. All right. 5x, that's still going to be 5x. Now 2 x 0 is just 0, so I'm really not even going to bother writing it because 5x + 0, that's just 5x anyway. 5x, this basically gets wiped out because 2 x 0 = 0, so 5x = 10. I'm left with this little one-step equation to solve now. I'll divide both sides by 5. Pull down a little bit more to get some space. These 5's are going to cancel out, and 10 divided by 5, that's 2. Now I know for this equation, my x intercept is 2. Let's go ahead and plot it. Let's get it on the graph. Scroll up. I know x = 2. That is the x intercept for this equation. 
Now I'm going to do the reverse of what I just did to figure out the y intercept because for your y intercept the x value is always 0. You know you're going to be somewhere along the y axis if you have a y intercept. Any point on the y axis has an x value of 0. For example, this point here, that's (0,-1). This is (0,-2). If I went on the positive side, that's (0,3). The x value is always 0 for your y intercept. If I look back at this equation, let's get it back up here, in order to figure out the y intercept, I'm going to let x = 0, and then I'm going to see what I get. I just like to leave the equation here too. I'm just going to write it right underneath here. For the y intercept I'm going to have 5(0) + 2y = 10.
Now 5 x 0, that's just 0. This is basically going to get wiped out similar to how we wiped that term out over there for the x intercept. I'm left with the 2y = 10. Divide both sides by 2. Y = 5. I know from my equation that my y intercept is a positive 5. Let's go ahead and plot it. Scroll back up. 1, 2, 3, 4, right up to the top, positive 5. Now if you're on paper, I'd say, "Use a straight edge," basically a ruler, just something that has a straight edge, and get you a nice straight line to pass through those points. I don't have a straight edge here so I'm going to freehand it and just make it as straight as I can. There we go. That's pretty straight. You've graphed that equation given to me with standard form by using its x and y intercepts. 
Let's try it again to make sure we've got the hang of it. This time was have x - 3y = 6. We're going to find the x intercept. We're going to find the y intercept, and we're going to get this equation graphed on the coordinate plane. I'm going to scroll down to get some workspace. Spin this page a little bit, a little bit more. Make sure I remember the equation. I believe it was x - 3y = 6. I'm going to get x intercept first. It really doesn't matter which one you get first. It's completely up to you. I just tend to go in alphabetical order, so I'm get the x intercept first. Remember for your x intercept, your x value is 0. Think about it as the opposite. When you're looking for you x intercept, y is 0. When you're looking for y intercept, x is 0.
I'm looking for my x intercept so y is 0. X - 3(0) = 6. Now I know that 3 x 0, that's just going to get wiped out. This is really just x = 6. I've gotten my x intercept. Let's go ahead. Let's get plotted on the coordinate plane. Scroll back up. All right, so 1, 2, 3, 4, 5, 6. There's the x intercept for our line at 6. Let's jump back to that algebraic work, and let's get the y intercept. Scroll down. Keep on scrolling. There we go. For my y intercept, I know that x is going to have to be 0. This time I'm going to get the y intercept. I let x be 0, so 0 - 3y = 6. Zero is just 0 here, 0 - 3y. It's not really going to change anything so this is still a -3y = 6.
To solve this equation what are we going to need to do? Good. Divide both sides by a -3. These -3's will cancel out, so 6 divided by -3, that's -2. Y = -2. That's my y intercept for this equation. Let's scroll up and get -2 up here on the y axis. Right here. Now, I'm going to freehand my line, but ideally you'd have graph paper or use a straight edge, there we go. We've got another one under our belt there. We've got another one graphed using the x and y intercepts. I do believe that I've got one for you to try this time. If you haven't already, go ahead and take out that graph paper, get your straight edge too, and graph 4x + 6y = 12 using the x and y intercepts. Press pause. Take your time. When you're ready to compare answers press play.
All right. Let's see how you did. I'm going to scroll down and get some workspace. Turn this page a little bit. Remember this equation, 4x + 6y = 12. First let's get the x intercept. Remember for the x intercept, we let y be 0. 4x = 6(0) = 12. We know that this basically just gets wiped out, and we're just left with 4x = 12. Divide both sides by 4, and we've got x = 3. We know the x intercept for this equation is at (3,0). Let's get that on the coordinate plane. 1, 2, 3. There's the x intercept. 
Scroll back down and let's get that y intercept. All right. Looking out for the y intercept. We know that we need to let x be 0. This time we'll have 4(0) + 6y = 12. That 4 x 0 is basically just going to get wiped out. We have 6y = 12. Divide both sides by 6. Y = 2. We know for this equation our y intercept is going to be 2. Let's scroll up. Let's get that plotted. Y axis, go up to 2. Now, I'm going to make it as straight as I can with this line. A little crooked, but got it straight. There you go. You got it all graphed. Good job on that one.
Now there's a few more things I want to show you before we leave class using x and y intercept. We can't leave without doing at least one real-world problem. Let's tackle this one. Sarah's lunch stand sells lemonade for $3 each and gourmet sandwiches for $6 each. Yesterday, Sarah sold $24 worth of lemonade and sandwiches, represented by the equation 3x + 6y = 24. Does the following graph correctly represent the situation? Do you remember how we would tackle real-world problems. We'd read through and then we'd pull out the math. Let's get some of this math highlighted so we can see exactly what's going on here. 
We know Sarah's selling lemonade for $3 each and she's selling gourmet sandwiches for $6 each. We know that yesterday she sold $24 worth of lemonade and sandwiches and is represented by the equation 3x + 6y = 24. Then we have to check to make sure that the following graph correctly represents the situation. That graph is on the next slide here. Basically what they've given us here is we have a situation, a real-world situation. They've cut out some of the work for us because they've already given us the equation, so we don't have to take time to write it out and figure out what it needs to be. 
We know that the equation for this situation is 3x + 6y = 24. What we have to figure out is if this graph, let me flip to the next slide, is if this graph correctly represents that situation. Let's do some work on this screen. Get the pen back here. We know the equation is 3x + 6y = 24. Let me just jump back to make sure that I wrote that correctly. 3x + 6y = 24. If we can determine what the x and y intercepts need to be for this equation, then we can just compare them to the x and y intercepts on this graph and make sure that it does correctly represent the situation. 
3x = 6y = 24. I can tell this is going to get crowded right here, so I'm going to scroll down and do my work underneath this graph. 3x + 6y = 24. Let's see what the x intercept should be for this equation. For x intercept what do you know? Good. Y needs to be 0, so 3x + 6(0) = 24. We know that that 6 x 0 just basically gets wiped out. Let's get some more room up here. There we go. Really I have 3x = 24. I divide both sides by 3. X is 8. For this graph, the x intercept should be 8. We're going to keep that in mind, but I'm going to go ahead and also get the y intercept too so we can just compare them both at the same time.
For the y intercept what do you know? Good, that x should be 0. It's like the flip right? Now I have, let's look at that original equation, stop scrolling, my computer has gotten away from me. There we go, sort of. 3(0) + 6y = 24. That 3 x 0 basically just gets wiped out and I have 6y = 24. I divide both sides by 6. Y is 4. When I scroll back up and I look at this graph, if this is correctly representing the situation, then the x intercept should be at 8 and the y intercept should be at 4. Let's scroll up and let's see if that's what went down. All right, my computer likes to scroll alone now. All right. It didn't want to stop. 
I know that the x intercept should be at 8. The y intercept should be at 4. Let's check it out. The x intercept, for this graph the x intercept is at 3. Right? That's the point (3,0). The y intercept, 1, 2, 3, 4, 5, 6, the y intercept is at 6. This graph does not correctly represent that situation. The x and the y intercepts, they're off. This one, this isn't the right graph that we need. Keep these values in mind that the x intercept should be at 8. The y intercept should be at 4. I want you to take a look at this graph. We know x intercept should be at 8, the y intercept should be a 4, and I want you to press pause, take a minute and analyze this graph, and see if this is one that correctly represents the situation. When you're ready to compare answers, go ahead and press play.
All right. Let's see it did. This graph, x intercept, 1, 2, 3, 4, 5, 6, 7, 8. We do have an x intercept at 8. Hopefully, the y intercept didn't let us down. Let's see. 1, 2, 3, 4. We do have a y intercept at 4. This is the graph that correctly represents that situation. All right? Good job on that one. Let's keep going a little bit more because I need to talk to you about special lines. Now, you remember when we dealt with slope, and we discussed horizontal and vertical lines. Just a recap, this isn't this line, but I just want to jog your memory for a bit. A horizontal line, it runs left to right, and we know that the slope is 0 for horizontal lines. I'll hold off from the vertical lines for a second to we get to another example, but for this one, let's just discuss the horizontal.
The horizontal line, we know, like I said, they run left to right. The slope is 0. When you're given an equation in this form like this says, just y = 2. Let's erase this because I don't want you to think that that's the answer to this one. You notice that all that it gives us is a y value. All that's really given you is this y intercept. When you see equations in this form, that's a signal that you have a horizontal line, so all you need to do is graph a horizontal line on your coordinate plane, but it must pass through 2 on the y axis because that's its y intercept. 
These are quick and easy to graph. The y intercept is 2. I'll go to 2. I'm just going to get a horizontal line up here that passes through that point. I'm going to make it as straight as I can. Not so bad. Then we're all done. It only has a y intercept. It's a horizontal line. The slope is 0. You got it. Now you try one. Give this one a try. Y = -1. Give that one graphed. Press pause. Take your time and when you're ready to compare answers with me, press play. 
All right, let's see how you did on this one. The y intercept is -1. I see it's in the form that it's just y equals a constant term, so I'm going to go to -1 on the y axis and I've got a horizontal line. Not as nice and straight as the last one, but sort of. You're all done. Those are nice and quick and easy to graph, those special lines. Let me show you another one. X = 2. When you see an equation in this form where it's just x equals a constant term and there's no y value at all, that's a signal that you have a vertical line. Now, this isn't the answer. I just want to jog your memory. You've got a vertical line. The slopes in vertical lines, if you remember, those are undefined.
A vertical line, it's not going to cross the y axis unless it actually is x = 0. That's why you don't really see a y value on this one. Let's get this one graphed. Let me erase this one so you don't think that's the answer. This is telling us to graph x intercept. X = 2. I'm going to go to 2 on the x axis and a vertical line right through that. Not super straight, but sort of. There you go. That's the line x = 2. What I said earlier about you won't cross the y axis unless it's x = 0 is the equation you're graphing, that's because x = 0 would just be this line right here. Unless I'm graphing x = 0, if I'm graphing an equation in this form, I'm just worried about the x intercept and not really worried about the y intercept at all. 
Let's get you to try one. Press pause. Take your time. Graph this one x = -3. When you're ready to compare answers, go ahead and press play. All right. Let's see how you did. X is -3. I'm going to go to -3 on the x axis, and I'll have a vertical line, undefined slope, because it's in this form where x equals some constant term. I didn't get that one nice and pretty, but if I had a straight edge I would. The graph should look something like that. Good job. All right, guys. We've reached the end of graphing equations based on their x and y intercepts. I hope you feeling really comfortable about this concept and hope to see you back here soon for more Algebra 1. Bye.

