Order of Operations
Math A Lesson
Materials:  
· Chalk board

· Paper, pencils

· Worksheets-Operations-1, Operations-2, Regents Review
Lesson Overview:  

Students will explore the proper order of operations and be able to evaluate numeric expressions by solving various problems.  

Lesson Objectives:  
· Students will simplify and evaluate numeric expressions.

· Students will prepare for the Math A exam!

NYS Standards:  
· Key Idea 3-Operations

· Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions (3A). 
Anticipatory Question:  

Pass out the worksheet labeled Operations-1.  Write the problem: 7 + (6 x 52  + 3) on the chalk board and ask the students to solve it.  Do NOT mention anything about using the proper Order of Operations.  We want to see which students remember how to solve this correctly and which ones have a difficult time. 

The correct answer is 160.
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 think order is important.  
· 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 problems.  
For those who are more confident in the Order of Operations problems:
· The students will first work on the examples on the top back page of Operations-1.  Be sure to monitor their progress as they work.  Don’t be in too much of a hurry to give them the answer! If you see that they are struggling, then step in to help.  
· When they are finished with the problems, have them tell you what they did to get to the answer.  Also, ask them how they remember the proper order.  Do they know any acronyms?  Discuss what happens when you input the data into the calculator incorrectly.  Not using parenthesis will give a different answer!  
· If they seem to breeze by these problems, have them work on the rest of the exercises on the bottom half of the page.  These problems focus on evaluating expression given certain values.  This will be independent practice.  Be sure to correct their papers after they finish and go over any missed problems.  
· If time allows, review the Test Taking tips with your groups.  
For those who need more help: 
· Have the students work on Operations-2 worksheet.  The exercises deal with basic addition, subtraction, multiplication and division.  Make sure to monitor their progress.  Answer any questions that they might have.  

· After they finish with these problems, have them explain to you what they did.  Be sure to check their work. 

· Ask if they have heard of a way to remember the order.  It’s great if they have.  If they haven’t, teach them the acronym for PEMDAS (Please Excuse My Dear Aunt Sally).  
· If the students seem ready to move on, they can start working on the back top half of Operations-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.  After they complete the top back half of Operations-1, they will need to discuss their methods of solving the problems. 

Independent Practice:  After the students finish the top back half of Operations-1, have them work on the bottom independently.  Check their answers after they have completed the problems.  
Assessment:


Each student will (independently) work on several problems taken from past Math A Regents Exams.  Please note: the August 2006 question only asks for the first step to the problem.  Have the students solve the problem as well.  Important! Be sure to point out to the students that these were problems on past exams and that they could show up again.  Check their answers as well.    
Closure: 

At the end of the session, ask the students what they have learned today.  Did they discover anything new?  
Operations-1

(for anticipatory question)
Back of Operations-1

Simplify:
1.)  (6 - -3)2 + 2 x 2

2.)  7 - (
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)3 + 7 - 2

3.)  3(6 + 4)(5 - 3)

4.) 200 ÷ ((12 x 3 + 4) +10)
5.)  -2[13 - (1 - 3.3)]

6.)  3 + 22(5 +
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7.)  4 + [–1 (–2 – 1)]2
**8.)  2 + 3(4 + (6 x 3 - 8)) x 2 

Evaluate:
1.)  [(5.2 + a) + 4]10   when a=3.5 
2.)  -2x3 + (-5xy)2 + 11y     when x= -2 and y= -1
3.)  5x2 + [(2 + 3y)3 - 
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]     when x=1 and y=2
4.) 3 + 2y - (2x)-2 + 
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    when x=1/2 and y=2






Operations-2
Simplify:
1.) 10 + 3(2 + 6)

2.) 50 - 10(4 - 2) + 6  
3.) 2 x 9 - 3(3.5)2
4.) (32 + 1) – 2 
5.) 1.2  x  4(
[image: image5.wmf]5

2

)2 + 6
6.) (6 + 2)2 + (8 - 3) - 5  

7.)  
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 x  6 + (8 - 2)2
8.) 200 ÷ ((12 x 3 + 4) +10)
Regents Review
June 2002

#17.  The expression 15 – 3[2 + 6(–3)] simplifies to

(1) –45                             (3) 63

(2) –33                             (4) 192
June 2004

#32.  Brett was given the problem: “Evaluate 2x2 + 5 when x = 3.” Brett

wrote that the answer was 41. Was Brett correct? Explain your answer.
August 2006
#12.  What is the first step in simplifying the expression (2 – 3 4 5)2?

(1) square 5                      (3) subtract 3 from 2

(2) add 4 and 5                 (4) multiply 3 by 4
*Solve the problem as well!
Answers
Operations-1



1.) 85
2.) 4

3.) 60

4.) 4
5.) -30.6
6.) 25.4
7.) 13

8.) 86

Evaluating expressions
1.) 127
2.) 105
3.) 267

4.) 8

Operations-2
1.) 34

2.) 36

3.) -18.75
4.) 8
5.) 6.768
6.) 64
7.) 41.4
8.) 4
Regents Review
#17.) 63

#32.) Correct answer-23.  Have them explain!  
#12.) Multiply 3 by 4 (3). Answer: 25 

	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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