Michele Zaninovich

Multi-Step and Compound Inequalities
Math A Lesson

Materials:  
· Chalk board, chalk, erasers

· Whiteboard, Expos, erasers

· Paper, pencils

· Worksheets-Anticipatory worksheet, Inequalities-2, Regents Review 

Lesson Overview:  

Students will examine properties of inequalities and explore methods of solving multi-step inequalities.  They will break down multi-step inequality problems in addition to graphing the solutions on number lines.  Finally, students will use these methods to model and evaluate real-world situations.  They will be taking notes as well as coming up to the board to solve problems.     

Lesson Objectives:  
· Students will evaluate inequalities for given values of x.  

· Students will produce and analyze graphs of inequality solutions on number lines.  

· Students will formulate predictions using inequalities.  

· Students will prepare for the Math A exam!

NYS Standards:  
· Key Idea 1-Mathematical Reasoning

· Justify conclusions involving simple and compound (and/or) statements. (1D). 

· Key Idea 3-Operations

· Add, subtract, multiply and divide fractions, decimals and integers. (3A). 

· Key Idea 4- Modeling/Multiple Representation

· Use concrete materials and diagrams to describe the operation of real world processes and systems. (4F). 

Anticipatory Question:  


Pass out the worksheet labeled Anticipatory.  Have the students read through the problem first and then ask if there are any questions.  Give the students about 3-5 minutes to solve the problem.  Try not to jump in and help them unless they are really struggling.  Have the students come to the board to report/discuss their answer.  Hint: Tell them to draw the picture! The correct answer: 4.5 ft.  Here, we want to see if students recall any information about inequalities and how to solve them.  Ask them for their answer to Part B. 

Developmental Activity:  
· After the students complete the anticipatory problem, ask them what they did to get to their answer (whether incorrect or correct).  Also, ask them why they used an inequality in their answer.  Did anything in the problem prompt them to do so?  
· If students do real well with the anticipatory question, they will work on more examples of that type and some that are a little more challenging.  For those who do not do as well, we will focus on what problems they are having and work on some easier inequality problems.  
For those who are more confident with solving inequalities:
· Be sure to mention to the students that solving inequalities is very similar to solving equations.  To solve both, there are several steps that you may need to go through! The students will first work on the examples on the back page of the anticipatory worksheet (labeled Inequalities-1).  To start off, write a few of these problems on the board and encourage the students to go up and simplify the problems.  If they are confused, don’t be in too much of a hurry to give them the answer!  Let them work it out for a little while, then step in and help.   

· When they are finished with the problems, have them tell you what they did to get to the answer.  Do they remember what happens to the inequality sign when you divide by a negative number?  If need be, here is the Multiplication Property of an Inequality: 
	Multiplication Property of Inequality (part 1)  
	If x < y and a is positive, then ax < ay  

	Multiplication Property of Inequality (part 2)  
	If x < y and a is negative, then ax > ay  


If you multiply or divide by a positive number, the inequality order remains the same.  If you multiply or divide by a negative number, the inequality order reverses. 

· Many of the problems ask that they also graph their solution on a number line.  Hopefully they remember how to do this.  If not, a brief lesson on the board should do the trick. The problems will get a little tricky-where they will have to graph compound inequalities.   
· As mentioned before, these problems will be written on the board and each student will come up and try to solve them.  
· If they seem to breeze by these problems, have them work on the Regents Review worksheet.  Be sure to stress the importance of this topic, because it has showed up at least once on every exam in the past few years! 

· If time allows, review the Test Taking tips with your groups.  
For those who need more help: 
· Have the students work on the Inequalities-2 worksheet.  Put some of these problems on the board and encourage them to come up and try them.  Be sure to mention to the students that solving inequalities is very similar to solving equations.  To solve both, there are several steps that you may need to go through! These exercises deal with basic addition, subtraction, multiplication and division of inequalities and how to set them up.  If you see the students struggling, step in and help.  Also, answer any questions that they might have.  

· As they come up to the board to work on the problems, have them explain to you what they did and why.  If the problem is a word problem, ask them what prompted them to use an inequality symbol? 

· If the students seem ready to move on, they can start working on the back of the anticipatory worksheet (labeled Inequalities-1).  Follow the guidelines above.   
Guided Practice:  

The given problems will be worked on and reviewed as a group.  Encourage the students to work/help their peers as well.  If one student understands something a little better than another, have that student explain it to him/her.  Of course we will be there to help as needed.  As they complete the problems, we want them to discuss what they did and why.  

Independent Practice/Assessment (if time allows):


Each student will work on several problems taken from past Math A Regents Exams.  Ideally, after we get through all of the problems together, they would work on these on their own.  However, we all are under time constraints.  If they DO get to working on these problems, have them to do so independently and then check their work.  Here, we want to see if the students can take what they learned from this lesson and apply it to other problems.  If at this point they are still having troubles, be sure to ask exactly what they are having difficulties with.  Important! Be sure to point out to the students that these were problems on past exams and that they could definitely show up again. 

Closure: 

At the end of the session, ask the students what they have learned today.  Did they discover anything new?  What do they still have problems with? (They might have problems solving for “x” in general, whether in equations or inequalities).  Some students might say that they already recall this material and that they did not really learn anything new.  They might also ask when they will ever have to use inequalities.  The anticipatory question and the bank question (Inequalities-2) are great answers to this.  How much money would you have to put into your bank account to clear a couple checks that you wrote?  Reiterate that these problems DO show up on the exams, so it is always important to review, even if they think they have mastered the topic!  
Anticipatory Question
Part A: 

A school group needs a banner to carry in a parade.  The narrowest street the parade is marching down measures 36 ft. across, but some space is taken up by parked cars.  The students have decided the length of the banner should be 18 ft.  There is 45 ft. of trim available to sew around the border of the banner.  What is the greatest possible width for the banner?    

Hint: Draw a picture. What would this look like? 

Perimeter = ?

Part B:

What could the model 2l + 2w > 45 mean in the situation described above? 

Inequalities-1
Evaluate and graph: 
1.) 5v - 5 ≥ - 48
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2.) -78 ≥ -12p - 12 
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3.) 10g - 21 < 6g - 26
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4.) -23 – j > -9(j + 7)
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5.) -7(m + 9) ≥ 27 + 2m
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6.) Read and solve:
The First National Bank offers free checking for accounts with a balance of at least $500. Suppose you have a balance of $516.46 and you write a check for $31.50.  How much must you deposit to avoid being charged a service fee? 
Write a compound inequality that each graph could represent:
7.) 

8.) [image: image6.png]
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Inequalities-2
Evaluate and graph:

1.) 9.4  ≤  t - 3.5
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2.) -1.4 + s + 2.1 > 11
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3.) -7 
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4.) -0.2m  ≥  9.4                       [image: image14.png]



5.) 
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6.) 3(y – 5) > 6
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7.) Read and solve:
The First National Bank offers free checking for accounts with a balance of at least $500. Suppose you have a balance of $516.46 and you write a check for $31.50.  How much must you deposit to avoid being charged a service fee? 
Regents Review
January 2007

#6. The statement “x ≥ 4 and 2x – 4 < 6” is true when x is equal to

(1) 1 


 (3) 5

(2) 10


 (4) 4
June 2005

#32. The manufacturer of Ron’s car recommends that the tire pressure be at least 26 pounds per square inch and less than 35 pounds per square

inch. On the accompanying number line, graph the inequality that

represents the recommended tire pressure.
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June 2005

#12. If x3 < x < 1/x, then x could be equal to

(1) 1 

 (3) 6/5
(2) 5

 (4) 1/5
August 2004

#11. Which inequality is represented in the accompanying graph?
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(1) –3 ≤ x < 4 

(3) –3 < x < 4

(2) –3 ≤ x ≤ 4 

(4) –3 < x ≤ 4
Answers
Inequalities-1




1.) v ≥ 8.6
2.) 5.5 ≤ p

3.) g < -1.25

4.) j > -5
5.) m ≤ 10
6.) d-amount of deposit ≥ 15.04
7.) 2 ≤ x ≤ 4

8.) 0 ≤ x < 3

Inequalities-2
1.) 12.9 ≤ t
2.) s > 10.3

3.) m ≤ 5

4.) m ≤ - 47

5.) -2.5 < p

6.) y > 7

7.) d-amount of deposit ≥ 15.04

Regents Review
#6.) 4

#32.) We did this as an assignment-you should know the answer!  

#12.) 1 

#11.) 4

	Math Studying & Test Taking Tips 

	1.
 

Always read math problems completely before beginning any calculations. If you "glance" too quickly at a problem, you may misunderstand what really needs to be done to complete the problem. 

2.
 

Whenever possible, draw a diagram. Even though you may be able to visualize the situation mentally, a hand drawn diagram will allow you to label the picture, to add auxiliary lines, and to view the situation from different perspectives. 

3.
 

Know your calculator! If you must borrow a calculator from your teacher, be sure that you have used that "brand" of calculator on previous occasions. If you are not familiar with how a particular calculator works, your calculations may be incorrect. 

4.
 

If you know that your answer to a question is incorrect, and you cannot find your mistake, start over on a clean piece of paper. Oftentimes when you try to correct a problem, you continually overlook the mistake. Starting over on a clean piece of paper will let you focus on the question, not on trying to find the error. 

5.
 

Do not feel that you must use every number in a problem when doing your calculations. Some mathematics problems have "extra" information. These questions are testing your ability to recognize the needed information, as well as your mathematical skills. 

6.
 

Be sure that you are working in the same units of measure when performing calculations. If a problem involves inches, feet AND yards, be sure to make the appropriate conversions so that all of your values are in the same unit of measure (for example, change all values to feet). 

7.
 

Be sure that your answer "makes sense" (or is logical). For example, if a question asks you to find the number of feet in a drawing and your answer comes out to be a negative number, know that this answer is incorrect. (Distance is a positive concept - we cannot measure negative feet.) 

8.
 

Remember, that it may be necessary to "solve" for additional information in a problem before being able to arrive at the final answer. These questions are called "two-step" problems and are testing your ability to recognize what information is needed to arrive at an answer. 

9.
 

If time permits, go back and resolve the more difficult problems on the test on a separate piece of paper. If these "new" answers are the same as your previous answers, chances are good that your solution is correct. 

10.
 

Remain confident! Do not get flustered! Focus on what you DO know, not on what you do not know. You know a LOT of math!! 

11.
 

When asked to "show work" or "justify your answer", don't be lazy. Write down EVERYTHING about the problem, including the work you did on your calculator. Include diagrams, calculations, equations, and explanations written in complete sentences. Now is the time to "show off" what you really can do with this problem. 

12.
 

If you are "stuck" on a particular problem, go on with the rest of the test. Oftentimes, while solving a new problem, you will get an idea as to how to attack that difficult problem. 

13.
 

If you simply cannot determine the answer to a question, make a guess. Think about the problem and the information you know to be true. Make a guess that will be logical based upon the conditions of the problem. 

14.
 

In certain problems, you may be able to "guess" at an approximate (or reasonable) answer. After you perform your calculations, see if your final answer is close to your guess. 
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