




Algebra 1 – Module 7, Topic 4 – Solving Real-World Problems Involving Linear Inequalities
Hi guys! Welcome to Algebra 1. Today's lesson is going to focus on solving real world problems involving linear inequalities, so all that you know about translating expressions, and just solving real world problems in general, is going to help you get through this lesson. Ready to get started? Let's go.
Let's just practice a bit before we get into the meat of what we're going to do. I'm just translating expressions that deal with inequalities. We're going to go from verbal to numeric or verbal to algebraic. 
Jay is expecting more than 125 people to attend the event. More than 125 people, I could represent that as P greater than 125. Right? If I let P represent the number of people coming greater than 125, more than 125 people are expected to come to this event. Okay?
Let's try a couple more. You must be at least 18 year to vote. At least, that can be a tricky one, because if you can be at least 18 years to vote, that means you can be 18, 19, 20, 35, 72. These are numbers that are greater than or equal to 18. Okay? That at least, it really translates to greater than or equal to. We'll say, A represents your age. A greater than or equal to 18. Okay? 
All right. Now, that you got a little practice with that, let's dig into some real world problems involving inequalities. Now remember, when you're solving a real world problem, all you want to do, you want to read through it once, then you want to go back and read for information. You want to highlight the stuff that you're going to need to solve the problem. Then we're going to go back, and we're actually going to solve the problem after that. Okay?
Let's read through it the first time. Kenya's monthly cable subscription is $80. As part of the subscription, she can order newly released movies 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?
Okay, so we got the gist of what this problem is talking about. Ordering some movies and a monthly cable subscription. Now, let's read through it, and highlight the information that we're going to need to solve this inequality. I'm going to switch to my highlighter up here. 
Okay, so Kenya's monthly cable subscription is $80. Okay, so $80. As part of the subscription she can order newly released movies to view at home at a cost of $7 each. We got newly released movies, $7 each. Okay, Kenya's budget will allows for a maximum of $150 dollars. Maximum of $150 for her monthly cable service. How many movies can she afford to order each month. How many movies can she afford?
We've highlighted all the key information here. $80, newly released movies, $7 each, maximum of $150. How many movies can she afford. All right, let's get to solving. Let me switch to the pen. $80, we know she is going to pay $80, regardless, right? Let's let M, or we'll let X represent the number of movies she orders. I'm going to put a little X right here. That's going to stand or represent the number of movies she orders. Since they are $7 each, 80 plus 7X. Her budget allows for a max of $150, means that she has to stay under $150, or at most $150. If we know she has to be at $150 or less, or that her budget allows for $150 or less, then we need less than or equal to $150. Right? $80 for her cable, $7 per movie, and she has to stay within $150, or $150 or less. All right? Now, we can solve this inequality.
We need to isolate X, so let's start by subtracting 80 from both sides. That cancels out, bringing down our 7X, less than or equal to 150 minus 80, that's 70. Let's get a little more workspace up here. All right, so now we want to divide both sides by 7. X is less than or equal to 10. If we go back and represent that 10 in regards to what it means in our problem. This is saying that Kenya can order, at most, 10 movies a month, or we can say Kenya can order no more than 10 movies a month. She can order no more than 10 movies each month. Okay? That's where we can use inequality to solve a real world problem, all right?
Let's try another one. Read through it once. Mark plans to rent a car for the weekend. It will cost Mark $65 plus $0.45 for each mile driven. Mark's budget will allow for no more than $175 for the car rental. How many miles can Mark afford to drive? You've read through it once, let's read for highlighting. Switch to my highlighter.
Mark plans to rent a car for the weekend. It will cost Mark $65 plus $0.45 for each mile. Plus $.045 for each mile driven. Mark's budget will allow for no more than $175. No more than $175 for the car rental. How many miles can Mark afford to drive? How many miles can Mark afford to drive? 
The rental's going to cost $65 plus $0.45 each mile. His budget is no more than $175. How many miles can he drive? All right, let's switch to the pen, and get in here. No matter what, it's going to cost Mark $65 to rent this car, right? $65 plus the $0.45 for each mile that he's going to drive. I'm going to let X, going to put that right in there, represents each of these miles. I'm going to put .45X in my inequality. That's going to show me that $0.45 each mile. Mark's budget will allow for no more than $175. At most, he can pay $175 or less than that, right? Less than or equal to 175. How many miles can Mark afford to drive? All right, now it's just left to solve this. Scroll a bit to get some workspace. 
We need to isolate that .5x, so let's subtract 65 from both sides. Okay, that's going to cancel out, got .45X less than or equal, that's 110. Let's get some more workspace. Now we're trying to solve for X, so let's divide both sides by .45. On the left side, that's going to cancel out, and we have x less than or equal to. I'm going to use the calculator for the right side, so 110 divided by .45. 110 divided by .45. That is 244.4 repeating. Let's round to the nearest mile, okay? 
A recap on rounding. I want to round to the ones place. I'm going to look at the tenths spot. If that number there is 5 or higher, that's going to force that 4 up to a 5. This would round up to 245. If this tenths spot, the number in the tenths spot is 4 or less, then that 244 is going to stay at 244. Since my number in the tenths box was 4, which is 4 or less, then this is going to round to 244, okay?
Let's go back to the work, and we're just going to round that answer to 244. Now, if we go back and relate this to our word problems, we can know the meaning of our answer. We were asked to find, you can see it right here. How many miles can Mark afford to drive? Mark can afford to drive, at most, 244 miles. At most, 244 miles. If he drives any more than 244 miles, he's over budget. He's going to end up over that $175, all right?
I think it's time for you to try one on your own. Press pause and use your steps that you know to read through this work problem. Highlight, set up inequality, and then solve it. When you’re ready to compare answers with mine, press play.
Let's see how you did. We're going to work it. An online retail store has marked down all of its cellphone cases for a limited time. Sandeep would like to order some cases for her brand new cellphone. The cases are $12 each, plus $7 for shipping and handling. If Sandeep has $60 to spend, how many cases can he afford to purchase? You read through it once, now let's read to highlight. Get the highlighter out. An online retail store has marked down all of its cellphone cases for a limited time. Sandeep would like to order some cases for his brand new cellphone. The cases are $12 each, plus $7 for shipping and handling. Okay, so we got all that. If Sandeep has $60 to spend, how many cases can he afford to purchase? So the $12 each plus $7 shipping and handling. He's got $60 to spend, how many cases? That's the question, all right? Let's switch to the pen, and set up this inequality.
I'm going to let X represent the number of cases. I'm going to put a little X right here, just to make a little note to myself, okay? The cases are $12 each. 12 times X. Plus $7 for shipping and handling, so plus 7 equals 60, or I'm sorry, less than or equal to 60, because he has, at most, $60 to spend. He can spend $60 at the very most, or anything under that would still be in his budget. Now, let's solve this inequality. 
We're going to subtract 7 from both sides. Okay, so cancel out over here. Let's get some more space. We have 12x is less than or equal to 53, dived both sides by 12, so x is less than or equal to, and let's see what that decimal is going to be, because we are going to need to round. 53 divided by 12. Let's go to the calculator. 53 divided by 12. That's 4.41666 repeating, and the calculator actually rounds it off to 7. For whole numbers, because we know that we can't buy half of a case, or a quarter of a case. We're going to need a while number, so let's see how we need to round here. I need to round to the nearest whole number, so I will look to my tenths spot. It's a 4, and that 4 is not going to force my whole number 4 up, okay? This is telling me, at most, since we're going to round, Sandeep can afford 4 cases. After that, he's beyond his budget, right? At most, 4 cases, all right?
Great job guys. You've got a handle on how to solve real world problems involving multi-step linear inequalities. Hope to see you back here soon for more Algebra 1. Bye.

