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oamplez

Kelly works for Quick 0l Change. If customers have o wai longer han 20 minutesfor the il hange, the company docs.
ot charge for the sevice. The fasestailchange tha Kll ha everdone took  minutes. Show the posible customer
Wat times n which the company charges the customer.

T 6 5 w0z e 2

Howis this example different than the problems in Example 12

= This one is giving a range of possible values. The number of minutes he takes to change the oflshould
be somewhere between two values instead of greater than just one or less than just one.

Let's start with the first bit of information. What does the second sentence of the problem tell us about the
‘wait times for paying customers?

= The oil change must take 20 minutes or less.
How would we show this on a number line?
= Because 20 minutes s part of the acceptable time limit, we will e a solid circle and shade to the left.
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Now, let's look at the other piece of information. The fastest Kelly has ever completed the oil change is 6
‘minutes. What does this mean about the amount of time it wil take?

= This means that it wil take 6 minutes or more to complete an oil change.
How would we show this on a number line?

= Because 6 minutes s a possible amount of time, we will e a solid circle. Then we will shade to the
right.
——

IR R
Now, we need to put both of these pieces of information together to make one model of the inequality.
How could we show both of these on one number line?

= Instead of an arrow, we would have two circles and we would shade in between.
Should the circles be open or closed?

= Because he has to change the oilin 20 minutes or less, the 20 i part of the solution and the circle will
be closed. The 6 minutes s also part of the solution because itis an actual time that Kelly has
completed the work. The cicle at 6 should also be closed.
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Example 3 (5 minutes)

Samples

Gurnaz has been mowing lawns t save money for  concer. Gurnaz will need o wrk for tlast s ours 0 save
nough maney, but he must work s than 16 hoursthis wesk. Write3n inequalty t represent this stuation, and then
£raph the soltion.

2 4 6 B 10 12 14 16 18 20 22

s=x <16

* Howwould we represent Gurnaz working at least six hours?

“At least” tell us that Gurnaz must work 6 hours or more.
x26

IR EEEEEX]

* What inequality would we use to show that he must work less than 16 hours?

Less than means that Gurnaz cannot actually work 16 hours. So, we will use x < 16.
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Exercises 1-5 (15 minutes)
Students work individually.

17 18 19 20 21 22 23

4. Bita can make 8 cakesfor 2 bakery each day. 5o farshe has orders or more than 32 cakes. Right now, it needs
more than four days to make 311 32 cakes.

B T T
bake the cakes.

5. Bita must hav all the orders placed ight now done i 7 days o les. How will i change your inequaliy andyour
eraph?

4<xsT 2 3 456 7 8 9 10
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Possible Extension

“The following problems combine the skill used to solve equations in previous lessons within this module and

inequalities.

Kasey s besn mowing lawns t save up money for 3 concert e eams $15 per hour and nesds atesst $90to 2
€0 the concert. How many hoursshould he mow?

150290
1590 e G—
T T
tz6

Kasey wilneed to mow for 6 ormore hours.
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Rachelcan ke 8 cakesfor 3 akery each day. 5o farshe ha orders for more than 32 cakes. How many daye wil
take her to complte the orders?

B> 32
a3z
T
[

Rachelwill eed o work more than  days.

Ranger save $70 each week. He needs tosave atleast 2,300 0 g0 0n a i o Europe. How many weeks willhe
need tozave?

705 2 2,800

70x _ 2,800 25 30 35 40 45 50 55
e

‘Rangerneeds to save for ateast 40 weeks.

Clara has s than $75. She wants o buy 3 pairs of shoss. What piceshoss canclra afford f 3l th shoss are the
sameprice?

3<7s

=7
EDE)
r<s

5 10 15 20 25 30 35 40 45 50
Clora can fforc shoes that re greater than $0 and es than $25.

2 ym charges $25 per month plus 54 exta o swiminthe pol foran hou. 12 member only has $45 o spend
‘e2ch month, at st how many hours canthe member swim?

axs25205

4x+25-25 545225 o 9

The member canswiminthe pol fo S hours. However, we also know tht the total amount oftme the member
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Closing (5 minutes)
* Howare inequalites different from equations?
*  Inequaliies can have a range of possible values that make the statement true, where equations do not.

* Does the phrase “at most” refer to being less than or greater than something? Give an example to support
your answer.

= Atmost means that you can have that amount or less than that amount. You cannot go over. My mom
says that I can watch at most 1 TV show after | do my homework. This means that | can watch 1 or less
than 17V show.

Exit Ticket (5 minutes)
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Exit Ticket Sample Soluf

L Keisha neads to make a ez 28 costumesforthe schoolplay. Since she can make four costumes each week,
Keisha plans on working o the costumes or ateast 7 weeks.

x27
Kesha should plan o wrking on thecostumes for 7 or more weeks.
2 3 4 5 6 8 9 10
2. HKeisha as to have the costumes complete in 10 weeks or less, how will ur soution hange?
Kecha had 7 o more weeks nproblem 1. 1t willtll oke hr o east 7 weeks, but she cannot have more than 10
weeks.

725510

2 3 4 5 6 8 9 10
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Problem Set Sample Solutions

Write and graph an inequalty for each problem.
1 atiessis.

x213
10 11 12 13 14 15 16 17 18 19 20

Fe——-

x<7

3. chad willneed atleast 24 minutes t complte the K race. However, hewants t fiish in under 30 minutes.

2esx<30

22 24 26 28 30 32

4. Eva saves 60 each week. sinceshe needs o save atleast 32,400 t g0 on a ip to Europe,she wil need o save.
forat lesst 40 wesks.

xz%0

2 a0 o5 W 4 50 5
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Clara has $100. she wants t buy 4 pais of the same pants. Due to tax, Clara ca aford pans that arelss than
25

ocrcs
0 5 10 15 20 25 30 35 40 45 50

2 ym charges $30 per month lus 4 exta o swim i the ool foran hour. Because a member has just $50 1o
Spend at the gym each month, the member canswim S hours 3t most.

The member canswiminthe ol fo S Rours. However, we also know tht the total amount of tme the member
Spends i thepool must be greater than or equal 0 0 hours.

osess
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Writing and Graphing Inequalities in Real-World Problems

Student Outcomes

* Students recognize that inequalities of the form x < ¢ and x > ¢, where x is a variable and ¢ s a fixed number
have infinitely many solutions when the values of x come from a set of rational numbers.

Classwork

Example 1 (10 minutes)

‘Begin with a discussion of what each of these statements means. Have students share possible amounts of money that
could it the given statement to buld towards a graph and an inequality.
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b, Tarekhas more than! t>5
o= < + >
HEIR R
o vmeshsamenss 25 >
LIRS A A

& uchenmastessthanss. _L<S
€ >
IR S

How much money could Caleb have?

= e could have $5, $5.01, $5.90, $6, 7, $8, $9._. More simply, he could have $5 or any number greater
than's.

How would we show this as an inequality?
= c25,where cis the amount of money that Caleb has in dollars.
‘What numbers on the graph do we need to show as a solution?
= Sisasolution and everything to the right.

Because we want to include 5 in the solution we will draw a sold circle over the 5 and then an arrow to the.
right to show that all the numbers 5 and greater are part of the solution.
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How does the statement about Tarek differ from the statement about Caleb?
= Tarek has more than $5, but he can't have exactly 5, where Caleb might have had exactly 5.
So, how would we show this as an inequality?
= t>5, where tis the amount of money Tarek has in dollars.

‘When we graph the inequality for Tarek, we stll want a circle on the 5, but this time it won't be solid to show
that 5is not included in the solution.

‘What does “at most” mean in Vanessa's example?

= Vanessa could have $5, but no more than 5. So, she could have less than 5, including 4,3, 2, 1,0 or
‘even a negative amount if she owes someane money.

How would we write this as an inequality?
= w5, where v s the amount of money Vanessa has in dollars.
How would you show this on the graph?
= Wewould put  circle on the S and then an arrow towards the smaller numbers.
‘Would we have a solid or open circle?
= It would be solid to show that 5 is part of the solution.
‘Would the inequality and graph for Li Chen be the same as Vanessa's solution?

= No, they would be similar but not exactly the same. Li Chen cannot have $5 exactly. So the circle in the.
‘graph would be open and the inequality would be L < 5, where L represents the amount of money Li
Chen has in dollars.

Example 2 (5 minutes)




