




Algebra 1 – Module 7, Topic 5 – Solving Real-World Problems Involving 
Systems of Linear Inequalities
Hey guys. Welcome to Algebra 1. Today's lesson is going to focus on solving systems of linear inequalities. The problems are going to revolve around real world problems. Get ready to use those skills on inequalities and translating expressions to get through these type of problems. Ready to get started? Let's go.
Just to jog your memory a bit let's review the steps it would take to solve a real world problem. I'm not going to actually solve it but I'm going to go through some of those initial steps just to jog your memory. Okay? Let's look at this one. Kenya's monthly cable subscription is $80. As part of the subscription, she can order newly released movies to view at home at a cost of $7 each. Kenya's budget will allow for a maximum of $150 for her monthly cable service. How many movies can she afford to order each month?
When solving a problem like this we read through it like I just did. Then remember we go back and highlight all that key information. The cable subscription is $80. Right? As part of the subscription she can order newly released movies to view at home at a cost of $7 each. So newly released movies, $7 each. Kenya's budget will allow for a maximum of $150 for her monthly cable service. How many movies can she afford to order each month? We pull out that information and in this case we'd set up an inequality. She's going to pay $80 regardless. So 80 plus if we let X represent the number of movies she's ordering with the little X right there. The movies are $7 each, so plus 7X and she can spend a maximum of $150. That's within her budget. We would need this to stay under 150 or at most 150. Less than or equal to 150. Then we would just take the steps we need to take to solve that inequality to figure out how many movies she can afford to order each month.
Solving systems of inequalities and involving real world problems is not much unlike what we just did. The only difference is you're going to have two inequalities and we're going to represent the solution graphically. We're going to look at the graph actually to help us figure some possibilities of what's in our solution set. 
Let's attack example one. Kendall is working two part time jobs to save money to purchase a car. She works at a computer repair store where she earns $15 per hour and at a clothing store where she earns $12 per hour. Kendall's goal is to work at least 50 hours total each week and to earn at least $600 each week. How many hours should Kendall work at each job in order to achieve her goal? All right, now that was a lot. We've read through it once, now let's go back through and let's highlight the information that we need. 
Let's switch to the highlighter. Kendall is working two part time jobs to save money to purchase a car. She works at a computer repair store where she earns $15 per hour. So computer repair store, $15 per hour, and at a clothing store where she earns $12 per hour. Clothing store, $12 per hour. Kendall's goal is to work at least fifty hours total, so at least fifty hours total each week and to earn at least $600 each week. So at least $600 each week. How many hours did Kendall work at each job to achieve her goal? We've got a couple of variables in this problem. Get some work space here, we're going to be scrolling back and forth for a second. Actually it scrolled back up. 
We see she is working at a computer repair store and at a clothing store. I'm going to let X represent the number of hours she works at the computer repair store. While I'm saying that, I'm going to go back here I'm going to highlight this, how many hours she worked at each job because that's what I'm solving for.  I'm going to let X represent the number of hours she worked at the computer repair store and I'm going to let Y represent the number of hours she works at the clothing store. Those are my two unknowns, my two variables in this problem. Let's make a note of that, get the pen back all right we got it. X is going to be the number of hours at the computer store. Y the number of hours at the clothing store. 
If I look back at the highlighting the computer repair store, she earns $15 per hour, the clothing store she earns $12 per hour. At the computer store $15 an hour so 15x. The clothing store $12 an hour so 12y. It says that since I'm dealing with money here I'm going to go to the money. She wants to earn at least $600 each week. At least, that's telling me she wants to make $600 a week or more than $600 a week. That would be greater than or equal to 600. That inequality is going to handle Kendall's earnings. The other information we had here told us that she wants to work at least fifty hours each week in total between the two jobs. The number of hours at the computer store, that's X plus the number of hours at the clothing store, that's Y. She wants that to be at least fifty hours in total. At least, that means she wants fifty hours or more than fifty hours. That's greater than or equal to fifty. 
This is our system of inequalities. How we want to solve this system is going to be a little different than what we done to solve inequalities in that system. We want to graph this in the calculator. If you remember when we graph inequalities before there's some shading that's involved. This problem when you're dealing with systems you're looking for the overlap of the shading. It can get a little intense but were just going to take it in pieces. Let's get some room here. In order to get this in the calculator we need to solve for Y first. I want to leave that, I want to take this. Is it going to let me? There we go. I'm going to move this down a bit so things don't get too crowded here. 
I'm going to solve each of these inequalities for Y. I'll take that first one, get the pen back here. 15X plus 12Y, greater than or equal to 600. I'm going to subtract 15X from both sides. Cancel that out, so 12Y greater than or equal to negative 15x plus 600. Let's get some more work space here. I'm going to divide everything by 12. That's going to cancel out, y is greater than or equal to. I know that this is going to be a decimal, this negative 15 divided by 12. I want to show you a little trick. I think it's time to start showing you some more calculator tricks. I want to show you how your calculator will change a decimal to a fraction. I want you to get in the habit when you can of keeping that x term a fraction. Again, you're going to see further along why I'm asking you to do that but I want to show you that trick right now.
This negative 15 divided by 12, go to the calculator. Negative 15 divided by 12, let's hit enter. The calculator tells us it's negative 1.25 as a decimal. How you can ask the calculator to show you decimals represented as fractions is if you press the math key. You see 2nd, it's two buttons underneath 2nd, it's right underneath alpha. Press math, and you see it number one is frac we want to hit enter, and hit enter again. That changed our decimal to a fraction. As a fraction negative 15/12 were reduced to negative 5/4. Just a little trick you can always use that. It helps sometimes when you get decimals that you're not quite familiar with, like one that aren't really common. To see what they are represented as fractions.
Back to my problem. Negative 5/4x and 600 divided by 12, I believe that is 50 but I want to double check myself here. Not right [acute 00:09:40] get that off the screen. 600 divided by 12, that is 50 like I thought. Just wanted to double check. Plus 50, there we go. Computer's running a little slow behind me. All right, I'm going to move this a little bit, just to make it not so crowded. That's our first inequality. I'm going to circle it so it stands out. Let's get that second one solved for Y. The second one was x plus y is greater than or equal to 50.ore  Number two, x plus y is greater than or equal to 50. Let's get a few things out of the way so we can work here, more space. To solve this for y let's subtract x from both sides. That's going to cancel out. Y is greater than or equal to negative x plus 50. That's the second inequality. 
Now that we have each of them, now we want to go ahead and tell the calculator to graph. Graphing a system of inequalities is a little more tedious than graphing just an inequality on its own. Bear with me as we get through these steps here. Let's switch to the calculator, clear this I'm going to go ahead and clear my memory. 2nd plus 7 1 2. Just in case there was something stored in there graphically. Press y equals and let's look back at that first inequality. Y is greater than or equal to 5/4 x plus 50. Let's go to the calculator, y is greater than equal to negative 5/4 x plus 50. Let's look back at that before we hit graph let's look back at that inequality sign. This was a greater than or equal to. Thinking about how we were visualizing graphs of inequalities before. If I want to tell the calculator to graph on a shade. anything that is greater than or equal to. My boundary. Then I'm asking the calculator to shade everything above my boundary line. If this is a greater than or equal to, then I need the calculator to shade everything above my boundary line. I need to tell the calculator to do that.
Back to y equals, arrow over. Hit enter. You want to tell the calculator to shade above our boundary. Remember it was that simple. Press enter, enter. We're not going to press graph just yet. We're going to get that second inequality in there also. Let's look back at what that was. This is y is greater than or equal to negative x plus 50. Let's get that in there, y is greater than or equal to negative x plus 50. Negative x plus 50, and this was another greater than or equal to so we're going to tell the calculator again, shade everything above the boundary line. We're going to switch that red to black just because red is a little harsh to look at. You want to tell the calculator to shade above the boundary. Enter, enter. Now let's press graph. 
You're looking right? You're like where are my graphs? What's going on? When this happens, more than likely you just need to zoom out so that you can get a better view of the screen. Better view of the graph, change your window. Right at that top row you want to press zoom on the calculator and number three to tell the calculator to zoom out. Then press enter. You see now it's counting off by smaller tick marks and we're starting to see a little more of that shading. There we go. You see we have the blue shading and the black shading. Those are both our inequalities graphed. The solution to the system are where the two shadings over lapped. Right in that extra dark shaded area in that top corner. Any points that lie in this area lie in the solution set. Anything in that shaded area. 
Let's pick a couple points that are in that shaded area. We're going to press the arrow key to get the cursor to move. Get up in that shaded area to see what a few of those points probably are. Let's round to whole numbers here. If x were 30 and y were 26, we're just rounding off. That should be a point that lies in the solution set. Let's check that out and see does that really work for our inequality. If x were 30 and y were 26. Remember in any inequality you have an infinite number of solutions. There are several solutions, countless solutions that would fit into this scenario. If x were 30 and y were 26 let's go back to the algebraic. Let's scroll up and we're [seeing 00:15:34] let's get full screen. 
What if x were 30 and y were 26. We want to know would that work. Would that be a solution that worked. Let's check it out, let's see. I'm going to get rid of some work here because I want to focus on this system. Actually, nah, yeah I will. Was a little afraid to get rid of that work but I think we're fine.  30, 26 is a coordinate of a point that lies in that shaded area. Which should be a solution, or it is a solution because it lies in the overlapped shaded area. It is a solution to our system. We're going to prove it algebraically. If ... Let's see our word problem. We were talking about Kendall. If Kendall worked 30 hours at the computer store and 26 hours at the clothing store, let's prove she would actually meet her goal. Let's move that, let's move this. We're going to substitute 30 for x and 26 for y. 
Let's try the first equation first and make sure she would earn more than $600. 15x let's rewrite it. Plus 12y, greater than or equal to 600. We're letting x be 30. We're letting y be 26. We want to prove that that left side is actually greater than or equal to 600. 15 times 30, I believe that's 450 but just to check myself let's pull out the calculator. To get out of the graph you can press 2nd and press mode and that will get you back to that calculation screen. 15 times 30, 450 should have trusted myself. We know this is 450 and then 12 times 26 let's see what that is. Calculator, 12 times 26, okay that's 312. Back to the algebra, 312. 450 plus 312, I believe that's 762 but I want the calculator to verify me. 450 plus 312, 762. That means that so far we're looking pretty good here. 762 is greater than or equal to 600. So far we're verifying that seems to be a solution here. She did meet her goal of earning at least $600 a week. 
The other part of her goal was x plus y is greater than or equal to 50 which you remember that represented the total number of hours. She wanted to work at least 50 hours a week. Let's check that second equation. I think we can do a little scoot here. We'll just scoot that out over a bit and go right beside it. The second equation, the x plus y, greater than or equal to 50. If x were 30 and y were 26 then that would be 56 which is greater than or equal to 50. That means that 30, 26 that's the solution. That's part of the solution set. If she worked 30 hours at the computer job and 26 hours at the clothing job, she would meet her goal of earning at least $600 and working at least 50 hours. If we look back at the calculator and look at that graph, press graph to pull that back up. Any coordinate that lies in that double shaded area would work.
Let's go on to example two. The concession stand at the high school sells slices of pizza for $3 each and hamburgers for $4 each. A the next event, the manager of the stand expects sales of at least $240 of at least 100 items in total. How many slices of pizza and hamburgers should be sold in order to reach the managers goal? We've read through it once now let's highlight, pull out the highlighter. The concession stand at the high school sales slices of pizza for $3 each, so slices of pizza, $3 each. Hamburgers $4 each. At the next event the manager of the stand expects sales of at least $240 of at least 100 items in total. How many slices of pizza and hamburgers should be sold in order to reach the managers goal. 
We've highlighted the information; let's start breaking it down and getting our system together here. We've got slices of pizza and we've got hamburgers. Let me switch to my pen. I'm going to let x represent the number of pizza slices, X is the pizza slices. I'm going to let y represent the hamburgers, y are the burgers. The slices of pizza are $3 each and the hamburgers are $4 each. At the next event, he's expecting at least, or she, expecting at least $240 in sales of 100 items total. Let's deal with the money part first. The pizza slices are $3 each, so 3x. The hamburgers are $4 each, so plus 4y. Sales of at least 240. We want to meet 240 or surpass 240. That is greater than or equal to 240. Then it says the manager wants to sale at least 100 items. The number of pizza slices is x, number of burgers is y, and we want at least 100 items. Greater than or equal to 100.
We've got our system, now it's time to solve for y. Get this in our calculator and interpret our graph and see where our shaded areas overlap each other. Let's get some more work space up here. Let's handle that first equation first. I'm sorry that first inequality first. 3x plus 4y, greater than or equal to 240. You want to solve this for y, so subtract 3x from both sides. Cancel out right there, bring down the 4y, greater than or equal to, negative 3x plus 240. Let's get a little more space up here to work. Now we're at the point we need to divide everything by 4. Y, greater than or equal to, that's a fraction in simplest form so negative 3/4x and 240 divided by four is 60, so plus 60. We have the first inequality. 
Now let's go back and solve the second one for y. It starts out x plus y is greater than or equal to 100. X plus y greater than or equal to 100. I'm going to circle that previous answer so it stands out to me. I want to solve that for y, so subtract x from both sides, cancel out over here. Y is greater than or equal to negative x plus 100. There's the second inequality. Let's get this in the calculator and interpret the graph and figure out where our solution set is. 
Let's switch to the calculator. That first inequality y is greater than or equal to negative 3/4x plus 60. Go to y equals, let's go ahead and clear both of these out. Negative 3/4x plus 60. This was also a greater than or equal to. If you go back and look at it it's y is greater than or equal to. We want the calculator to shade above our boundary. How our calculator is set up right now, we have it set up to shade above that wide boundary. We're good on that part.
The second inequality, go back to that problem. Y is greater than or equal to negative x plus 100. Back to the calculator. Y is greater than or equal to negative x plus 100. Again from the last problem, this is still set up for greater than or equal to so our shading is where we want it. I'm going to press graph in a second, I just want to tell you what to expect. Our window right now is set up the same way it was when we left the last problem, so I'm going to press zoom 6. Just to bring the window back to its standard form to see if we can interpret the graph that way or if we do actually need to zoom out some to look at it. Let me show you what I mean. Right there on that top row if you press zoom, 6 is standard. 
We're looking at the graph and it's not, we don't see anything happening. We do need to adjust this window so let's zoom out a bit. Press zoom 3 for zoom out and then press enter and see if that will give us what we need. There's a little bit but not much. We're going to tell the calculator to zoom again. Press zoom 3, for zoom out and enter and see if that gives us more so far. Hopefully the black, there we go. Anything in this shaded area of overlap would work. There are a few cases I want to focus on that are in that overlapped shaded area but for our real world situation wouldn't work. 
Let's look in the second quadrant over here. We see this overlapping right here of the blue and the black shading, these are negative x values. If you go back to our problem, let's hit that for a second. Scroll up to the top. X represent the slices of pizza, the number of slices that were sold. It's not possible to sale a negative number of slices of pizza. We can disregard solutions that are in that part of the overlapped shaded area. Algebraically they're true, they are in that solution set on the graph but because our problem is tied to a real world situation we have to think about those certain cases. It's not possible to sale a negative number of pizza slices so that means we have to stay here in the first quadrant. Right in here where x and y are both positive.
Any number of slices or any coordinates that are in this overlapped shaded area would work because that's a positive number of pizza slices sold and a positive number of hamburgers sold. Let's hit our arrow so we can pull out one of those solutions. I'm pressing the right arrow, I'm pressing the up arrow just to get it into that shaded area to get an idea of a couple of points that probably lie in there. Let's round, let's say 113 for x and 78 for y. That should lie in our solution set or let's play around a bit. We've verified it algebraically so you know how to check that. Let's play around to get a couple more. Let's say 45 for x and 78 for y. 45 pizza slices and 78 burgers. That would work. Let's do one more. Let's say 38 slices of pizza and 148 burgers. That would work. Any points in that shaded area in this first quadrant would work for this situation. 
Let's go back to our problems and I do believe that it is your turn to try one. So press pause and take a few minutes and work your way through this problem. Remember the steps we took, we read it, we highlighted it, we figured out what our variables were going to represent. We wrote our inequalities, we graphed them. There were a lot of steps. Take those steps and take your time. When you're ready to check you answer press play. 
All right, let's see how you did. Let's read through this. Tickets at the school play are $5 for adults and $2 for students. The auditorium has a capacity of 60 seats. If the school's goal is a minimum of $100 in ticket sales. What is a possible goal for the number of adults and the number of students to purchase tickets to the play? All right, now it's time to highlight. Tickets of the school play, $5 for adults, $2 for students. The auditorium has the capacity of 60 seats. The schools goal is a minimum of $100 in ticket sales, so minimum of $100. What is a possible goal for number of adults and the number of students to purchase tickets to the play?
Let's get the pen and start breaking this down. We have the adult tickets, the student tickets, the capacity. Looks like the 60 came unhighlighted, there we go. Auditorium's capacity 60 seats, minimum goal $100, let's highlight that zero. There we go. We want to know the possible goal for the number of adult tickets and the number of student tickets. Let's start taking some notes down here. I'm going to let x represent the number of adult tickets and I'm going to let y represent the number of student tickets. X is adult, y is student. The auditorium has a capacity of 60 seats, and you want to sale a minimum of $100. I'm going to handle the money part first. 
The adult tickets are $5 each, so 5x. Plus the student tickets are $2 each so plus 2y and the schools goal is a minimum of $100. They want to sale $100 or more. We want greater than or equal to 100. If you go back, it says the capacity is 60 seats. That means at most, the auditorium can hold 60 seats. No more than 60 seats, no standing room. Let's say x plus y is less than or equal to 60 because at most there are 60 tickets that can be sold because there are 60 seats in the auditorium. 
We have our system, let's solve for y so we can get it graphed in the calculator. Let's get some more work space. Here we go. If we take that first inequality 5x plus 2y greater than or equal to 100. Subtract 5x from both sides. That cancels out so we have 2y greater than or equal to negative 5x plus 100. Now we're at the last step, we need to divide everything by two. Y is greater than or equal to negative 5/2x and 100 divided by 2 is 50. There is the first inequality. Let's solve the second one for y and that is x plus y is less than or equal to 60. X plus y less than or equal to 60. Let's subtract x from both sides, y is less than or equal to negative x plus 60. We have our two inequalities now let's get it in the calculator all right. The first one y is greater than or equal to negative 5/2 x plus 50. Let's clear both of these out. Negative 5/2x plus 60 and this was a greater than or equal to. The symbol we have for shading is good to go. 
Let's look at the second inequality. Y is less than or equal to negative x plus 60. Back to the calculator, this should be negative x plus 60, because this is less than or equal to. I want the calculator to shade everything underneath the boundary line. I need to tell it to do so. Arrow to the left, hit enter. Arrow down and we need the calculator to shade under the boundary. We got that, enter, enter. I'm going to press zoom 6 again just to see if the standard window works for this. Let's do zoom 6, and if it doesn't then we'll adjust. Looks like it doesn't, maybe I'm wrong. Well that's not helping me much. It shaded everything black which means I'm too zoomed in I can't even see the blue shading. We do need to zoom out; we may have to zoom out a few times. 
Let's zoom out once and see what that does. There's some of the blue, let's see if some of the black pops up. Okay here we go. It looks a little odd but if we zoom in, everything right in here, in that first quadrant. Again where the values are positive. Since we're dealing with ticket sales we want those to be positive because we can't sale a negative number of tickets. Let's just not trace but hit the right arrow on the calculator so we can get into that overlap and see what a couple of solutions might be. If we sold, remember x is out adult tickets and y is our student tickets. We can't sale half a ticket so we're going to have to round. If we sold 28 adult tickets and 20 student tickets, that would work. If we sold 19, adult tickets and 20 student tickets, that would work. Anything in this first quadrant of our overlapped area would be part of our solution set.
That's how your teacher will check your work. Your teacher's going to know what the solution set is and they're going to see if your answer falls within that solution set. I do believe that we have reached the end of our lesson and we have. Great job guys, on solving inequalities that involve systems and real world problems. Hope to see back here soon for more Algebra One.

