





Algebra 1 – Module 8, Topic 6 – Graphing a Linear Inequality 
Hey guys, welcome to Algebra 1. Today's lesson is going to focus on graphing a linear inequality. We practiced this already a little bit, but we were on a calculator that time. This time we're going to graph these inequalities by hand. All that you know about graphing linear equations will come in handy with graphing linear inequalities. You ready to get going? Let's start.
Just to jog your memory, let's talk about how we graph equations given in slope intercept form. Right? We know the Y intercepts what we need to handle first. In this equation Y equals 1/3 X minus 2. Our Y intercepts negative 2. I'll plot that. My slope is 1/3, so from negative 2, I'd rise 1, run 3 to the right. If I'm on paper I use the straightedge and get a nice straight line, but I'm going to free-hand it up here. I say, "Okay, there's my line." In terms of solutions, I know that all the solutions to this equation, all the points that lie on this line will actually lie on this line. They're going to just lie on that line. All the solutions or all the coordinates that would make this equation true, okay? 
Talking about linear inequalities, we've dealt with this before when we graphed them in the calculator, and you know that we either had to deal with a solid line or a dotted line based off of whether or not it was an or/equal to situation or just a less than or greater than. We know that we had to shade because also for inequalities your solution set can lie above a line or below a line. Okay?
We're going to use all that that we already know, but this time, we're going to get these graphed by hand. Same idea as when we graph in your linear equations. We want to start with the Y intercept, right? It's basically the same equation I had, but I made it inequality, so I know my Y intercepts negative 2. I'll plot negative 2 on the Y axis. My slopes 1 over 3, so from here, I'm going to rise 1, run 3 to the right. Now this is where things change from graphing a line. You need to now look at your inequality sign. I'm going to write some little notes over here. 
If you have a less than or a greater than, you're line is dashed because you know that solutions will not lie on that line, right? We remember that from when we graphed in the calculator. If we have a less than or equal to or a greater than or equal to, our line is solid because solutions will lie on that line. In this case I have a less than or equal to, that's my inequality sign. I'm going to get a solid up here on my coordinate plane. I'm free-handing it, so remember, it may not be completely straight. That's step 1 to getting this graphed. 
Step 2 is the shading. If we're dealing with a less than situation, like less than or less than or equal to, we're going to shade under our graph. If we're dealing with a greater than or greater than or equal to, we shade above our graph. Actually, here, because I do need to shade, I'm going to extend my line a little bit just to make sure it's straight. Let me ... I'm going to get this out of the way for a minute. I'm going to bring it back up, but I'm going to get few more points so I can really make sure it's accurate. I know my Y intercepts at negative 2, my slope was up 1 over 3. I'm just going carry this out a little more. Up 1, over 3. I'm going to get the other side also. Down 1, 3 to the left. Just because I really need to shade here. Down 1, 3 to the left. Let's see if we can make this straight, straight was we can free-handed. Almost made it, just missed that point.
Now let's look back up at that inequality. We said if it's a greater than or a greater than or equal to situation, we know we shade above our line. If it's a less than or a less than or equal to situation, we shade below or line. In this case, Y is less than or equal to 1/3 X minus 2. That means I need to shade below my line. I'm going to get my highlighter out just so I can shade a little quicker. Actually, I'll leave the pen here just so you can still see it because that highlighter is going to be yellow. All of this would be shaded here. If you were on paper you can make it pretty and use color pencil or crayons or something like that. All of this in here, we want to get all of that shaded. 
When I look at this graph, what this is telling me is that solutions to that inequality are going to lie on the solid line and also in the shaded area. We dealt with that when we were graphing in the calculator also. The only difference here is we're going to get these graphed by hand. Good job getting familiar with that one. Let's try another.
Now we're going to get Y is less than 2 X minus 3. Remember the process starts out just like graphing a line. I'm going to scroll that down a little bit so I can see negative 3 on the graph. My Y intercept was negative 3. I'm going to plot negative 3 on the Y axis. Let me scroll up. My slope is 2. I can make that a fraction by just saying it's 2 over 1. Remember, you can make any whole number a fraction by just giving it a denominator of 1. Let me scroll back down so I can see that. I've got my Y intercept at negative 3. Now let's count out our slope, up 2, over 1. Let's keep going, up 2, over 1. Now I need to bring it up a bit. Up 2, over 1, up 2, over 1. Let's see if we can get any more on the other side of this line by just doing the opposite of what we just did, and we can. We can go down 2, 1 to the left. We can get that. 
I'm going to be ambitious here and get this line drawn, but let me see if I need it to be solid or if I need it to be dashed. Let's look at that inequality 1 more time. It's Y is less than 2 X minus 3. If it's less than, remember that's a dash line. How you can keep it straight, it's a little trick here. Let me write it over here. Y is less than 2 X minus 3. It would take me more ink to write an or/equal to sign under there to get that line. You can think about, "Okay, it would take me more ink to draw a solid line rather than a dash line." This is a little trick. In other words, if you have a less than or a greater than, dash line, okay? Let's see how straight I can make this now. Just dash that line through those points. There we go, we've got it dashed.
The second thing we have to handle is the shading. We need to determine do we need to shade above this line, or do we need to shade below this line? Let's take a look at it. We have Y is less than 2 X minus 3. What that means is that we need to shade below the line because it's a less than situation. Let's get a little arrow up there too. We need to shade all of this in here. Scroll down so we can get the rest of it and get all of that in there. Here we have the graph of the inequality, Y is less than 2 X minus 3. I'll scroll so you can see it all. We see you got a dash line, and we had to shade underneath the line for this inequality. Let's keep going. 
Y is greater than 2/3 X minus 1. Think about this. Where will we start to graph this 1? You start out just like you would graph a line, linear equation, get that Y intercept up there first. For this inequality my Y intercepts negative 1. Let me get that. Next what do we need to do? Good. Handle that slope. Your slope is 2/3. You have a rise of 2, run 3. Up 2, 3 to the right. Up 2, 3 to the right. We don't have room to get another one up there. Let's start going the other direction here. From our your intercept let's go down 2, 3 to the left. Down 2, 3 to the left. We've got some points up here, now we have to figure out, do we need a solid line, or do we need a dash line? That's all going to depend on if this is a less than or a greater than, or if it's a less than or equal to, or a greater than or equal to. Let's take a peak. 
We have Y is greater than 2/3 X minus 1. This is greater than, that means that solutions will not lie on the line itself. I need a dash line for this one. Let's get a dash line through these points, put a little arrow on the end. Let's get them going the other way here. Dash this line. We've handled the line part. Now? Good, we've got to tackle that shading. We need to determine do we need to shade above this line, if this is a greater than or greater than or equal to situation, or underneath it if it's a less than or a less than or equal to situation. Let's take a peak. We have Y is greater than 2/3 X minus 1. Since this is greater than, we shade above the line. This time we need all of this shaded. I'm doing some shortcut shading obviously, but we need all of this here. Let's scroll and get the rest of that down there. Good. I'll scroll really slowly so you can see. Here is the graph of our inequality. Y is greater than 2/3 X minus 1. We've got our dash line. We have our shading above that line. 
Let's keep going. I thought it was about time for you to try one. Go ahead and press pause, get that graph paper out and that straightedge if you haven't already. You can even get some colored pencils out if you want to make it look really nice, and go ahead and get this inequality graphed. When you're ready to compare your answers with me, press play. 
Let's see how you did in getting this one done. I see my Y intercept here is negative 2. Let's get that plotted first. My slope is 3, but 3 over 1. From negative, going to rise 3, run 1. Rise 3, run 1. Then I'm going to get the other side of this because I know I need to shade. Down 3, 1 to the left. I've got the dots, now we have to determine do we need a solid line or a dash line. In this case because it's greater than or equal to, solid line is what we're going to need here. I'm going to try to make it straight. Get that arrow on that side. Get that arrow on that side, not too bad on getting that straight. 
We've got the line, now we have to tackle the shading. Let's look at that inequality again, so we can figure out which way we need to shade. This is a Y is greater than or equal to 3 X minus 2. Since it's a greater than situation, you shade above the line. I need all of this over here. Let's scroll and get some more. There you go. Your graph for this one should have looked something like this when you got it all done. Good job on that. Let's do a few more because I just need to make sure you don't get out of here without doing a word problem. 
Sarah's Lunch stand sells lemonade for $3 each and gourmet sandwiches for $6 each. Tomorrow, she hopes to reach at least $24 in sales, represented by the inequality 3 X plus 6 Y is greater than or equal to 24. Does the following graph correctly represent the situation?
For this situation, what I'm going to say to do, I'm going to show you a different strategy than we tackled before because we're dealing with inequalities here, I want to show you how to manipulate this inequality and get it into slope intercept form and graph it. Since that's how we've been graphing these so far. You've done that before. That's not going to be too unfamiliar to you. We just need to solve this for Y, basically. 
We have 3 X plus 6 Y greater than or equal to 24. We're solving for Y. Subtract 3 X. Let's get some more room here. This is going to cancel out, over here I have 6 Y greater than or equal to negative 3 X plus 24. Then I'll need to divide everything by 6 if I'm solving for Y. Those will cancel out and I'll have Y is greater than or equal to negative 3 divided by 6. Let's get over here to the left, do a little work. That's a fraction that will reduce. I can divide the numerator and the denominator by negative 3 and reduce this to negative 1/2. Y is greater than or equal to negative 1/2 X, and 24 divided by 6, that's 4. I am going to look at these graphs, and I'm going to interpret them based off of this inequality, Y is greater than or equal to negative 1/2 X plus 4. Let's keep that in mind. 
Let's look at the first graph on the next slide. Y is greater than or equal to negative 1/2 X plus 4. I'm going to flip back to make sure I got that right. Y is greater than or equal the negative 1/2 X plus 4. Yes. Let's analyze this graph and see if this was graphed correctly. We know the Y intercept should be 4. Let's see if it is. 1,2,3,4, okay it is. Our slope should be negative 1/2. Let's check it. Down 1, 2 to the right. Looks good so far. Looks good, they keep going down 1, 2 to the right. So far, so good. We have a greater than or equal to, so should we have a solid line or should we have a dashed line? Good, solid line, and it does appear we have a solid line here. Now let's check out this shading. This is Y is greater than or equal to. For greater than we should shade above the line, good. Looking at this graph, it is shaded above the line, so so this one's a yes. 
This graph does correctly represent the situation. The line is the way it should be, it's solid. The shading is in the right spot. The Y interceptor slope, it all checks out. Good on this one. It does represent that inequality. 
I want you to look at the next one here. Let me get that inequality up. We already know that it was the previous graph that had it right. I want you to press pause, analyze this one, and tell me what's wrong about it. After you've figured out the problem, go ahead and press play so we can talk about it. 
Did you figure out what was wrong here? Let's go through the analysis. The Y intercept should be 4. It is. The slope should be negative 1/2. Let's check it out. Down 1, 2 to the right, down 1, 2 to the right, down 1, 2 to the right, down 1, 2 to the right. Slopes good everywhere. It's a greater than or equal to, so because it's or equal to, good, solid line. It did have the solid line. Also because it's greater than or equal to, that shading should be above the line, good. You can see on this one, it's shaded below the line. This is actually Y is less than or equal to negative 1/2 X plus 4. It was the shading that was off on this one. Good job on that. Let's look at few more. 
Those special lines, just to make sure you know how to graph those when they're inequalities. We have Y is less than 1. You now when you have something in this form, horizontal line. You can just automatically know that. Your Y intercept here is going to be 1, and I'm actually ... because I want to make sure I get a nice straight line, I'm going to get some more points on this line. I'm going to get all of the points that have 1 as the Y coordinate, just to make sure I have some kind of things to follow here when I get my line going. 
There's the horizontal line. It's less than, so when I think about if it's a solid line or a dash line, I know it's going to be dashed. It actually kind of looks dashed already, but I'll throw some dashes in there just to stress the point. This is Y is less than 1, so in regards to my shading because it's a less than situation you need to shade underneath, good. It's everything under this line that's and the solution set. Do my rough, shortcut shading up here. There you go, there is our graph of Y is less than 1. Any points that fall in that shaded area would be part of our solution set. Let's do a few more.
Y is greater than or equal to 3. Actually, why am I doing it? This is one for you to try. Go ahead and press pause, take a few minutes, and go ahead and get this one graphed. When you're ready to check, go ahead and press play. 
Let's see how you did. We should have had our Y intercept at 3. I'm going to actually get some more points just so it will help me get a nice straight line here. This is Y is greater than or equal to 3, so because it's an or equal to, solid line, good. Let's see how straight I can make it. I'm not doing too bad here, until the end. It's a greater than situation, greater than or equal to, so in regards to shading, it's above. Everything on this line because it's solid, and then in the shaded area, will be part of the solution set. Good job on those horizontal lines. Let's peak at some vertical lines now. 
We have X is greater than 2. You know when you have a situation like this, this particular set up, that all you have is an X intercept, so that's all you're going to focus on. You've got vertical lines here. Let's get that plotted. 2 on the X axis. This time, I'm going to get my points vertically to help me get a nice straight line. Let's scroll a bit to get these underneath. Let's peak back up at that inequality. It is X is greater than 2. In regards to if I have a dash line or a solid line, good, dash line here because it's just greater than and not greater than or equal to. Scroll down and get the rest of that. 
Now let's handle the shading. X is greater than 2. Let's think about this. Here is the X axis, here's 2. On which side of this line are X's greater than 2? That's how you want to think about. That's on the right, so one the right side because I know if I go to the left I'll have 1, 0, negative 1, negative 2, the X's are getting smaller to the left. To the right, here's 2, I've got 3, 4, 5, 6, these X's are getting larger to the right. If I want to graph X is greater than 2, that's everything that's on the right side of this line. Let's scroll to get under there. You've got it graphed. That's all that one is. Those special lines, like I said, those are nice and quick and easy. Here's your graph of X is greater than 2. 
Let's let you try a couple, just one actually. X is less than or equal to negative 3. Go ahead and press pause, take a few minutes, get that one graphed. Press play when you are ready to check your answer.
Let's see how you did. X is less than or equal to negative 3. You should have gone to negative 3 on your X axis. I'm going to go ahead and get the points, those interval points that are on our vertical line just to help me get it nice and straight. Let's take a look at that inequality to see if I need a dash or a solid line, and because this is one of those or equal to inequalities, solid line. See how straight we can get it. Scroll down, get the other part of this line. There we go. 
Let's peak back up there and see what we're going to need for the shading. X is less than or equal to negative 3. You just have to think about on which side of your line are the X's less than or equal to negative 3. Let's see, if we go to the left, here's negative 3, so negative 4, negative 5, negative 6, it's this side. To the right, these X's are larger. We need all of this left side over here to be shaded. Let's scroll and get the rest. There you go. You're graph for that one should have resembled this for X is less than or equal to negative 3. 
Great job guys. You tackled getting those inequalities graphed by hand. You tackled how to interpret the inequality to see if you needed that solid line or a dash line, and you knew exactly on which side of that line you need to shade. I hope to see you back here soon for some more algebra 1. Bye.

