Machine Tool Technology (48.0501) T-Chart

	 Order of Operations – Solving with one ukn
	=
	Apply and extend the properties of exponents to solve problems with rational exponents

	Program Task:   1505
	PA Core Standard: CC.2.1.HS.F.1 
Description:  Apply and extend the properties of exponents to solve problems with rational exponents.


	Program Associated Vocabulary:
Formula, RPM, FPM, IPR, SFPM
	Math Associated Vocabulary: 

Simplify Numerical expression, Term


	Program Formulas and Procedures:

RPM Formula
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For ease I will provide you with some data:

SFPM = 220

Dia = .500”

Lets Plug in for the proper values

[image: image2.png](12 X 220) + (7 X .500) = RPM




Next follow PEMDAS to complete the calculation. 

Parenthesis First

2640 [image: image4.png]


 1.57075 (approx) = RPM

No Exponents. Next step

Multiply and Divide. 

1680.7257 (approx) = RPM

Addition and Subtraction not present. 

1681=RPM
	Formulas and Procedures:
P

Do all operations in PARENTHESIS.  Start with the innermost set.

E

Evaluate all EXPONENTS. 

M

Do MULTIPLICATION and DIVISION in order from left to right.

D

A

Do ADDITION and SUBTRACTION in order from left to right.
S

One way to remember the order of operations is: 

Please Excuse My Dear Aunt Sally.
Remembering that my and dear go together since they both describe Aunt Sally who is one person.

Example: 
(7 + 3)2 - 21÷7 + 10(2) = 
102 - 21÷7 + 10(2) Parentheses 
100 - 21÷7 + 10(2) Exponents  

100 – 3 +20 Multiplication and Division

97 + 20  Addition and Subtraction
 =  117    



	Instructor's Script – Comparing and Contrasting
In a math text book you learn many concepts, many formulas, and many tools that can help you in your pursuits. You should have a grasp on Order of Operations. Here in Machine Tool Tech, you will put this math toolbox to work. Any formula we use you will be applying Order of Ops.  Simple problems still utilize these rules; you just do not see them because it is “simple”. We will be putting this to work so that the textbook PEMDAS will be something you start utilizing without thinking much about it, and it will become simple.


	Common Mistakes Made By Students

Improper use of calculators:  Students are usually very quick to use calculators when faced with formulas but if they are not proficient in using the order of operations, they will not insert parentheses where needed or press “=” at the wrong points and arrive at incorrect answers.
Familiarity with the calculator:  In some calculators, you must enter the radical sign first and in some calculators the radical sign is entered after the number is entered.  Some calculators automatically do some of the correct order of operations.  You need to know your calculator.  Calculators are great tools, but you need to know the correct way to use them.  

When entering the square of a negative number in a calculator it is important to put it in parentheses.  You need to enter (-2)2 not -22.  For the latter the calculator thinks you are saying the negative of 2 squared or -4, and not (-2) (-2) = 4.

When dealing with fractions students often will forget to put the numerator of the fraction and the denominator of the fraction in parentheses.  If you enter (3 + 6)/9 into the scientific calculator, it recognizes that 3 + 6 is in the numerator and does this operation first, giving the answer 9/9 or 1.  If you put 3 + 6/9 (without the parentheses) into a scientific calculator, it will give you an answer of 3.66…


	CTE Instructor's Extended Discussion

Think of many things that you come in contact with daily that are controlled by Order of Operations. Think outside the classroom and lab settings. What is one of the situations that order of operations has affected your daily life?




	Problems                Career and Technical Math Concepts            Solutions

	1. You have a 3/4“ cutter at 100 SFPM, what is the RPM suggested for running this cutter?
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	Allow work space here



	2. You are running a 3 Flute cutter at 1234 RPM, at 24 IPM. What is the Chip load that you are running?

FPT = (IPM / RPM) / Flutes
	Allow work space here


	3. Frankie needs to cut 117 pcs of stock. Each piece is 8 7/16” long. Each piece will have 1/8” of material extra on it. How many 12’ sections will Frankie need to produce this order?


	Allow work space here



	Problems                       Related, Generic Math Concepts                      Solutions

	4. Simplify
       3(5 + 7)2 – 10/5
	

	5. Simplify
       5(8 + 2) + (-5 + (2 + 3)(7 – 4))
	

	6. Simplify
(5 + 8)
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 -  (7 + 5)
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	Problems                                   PA Core Math Look                                   Solutions

	7. Simplify
 (5 + 7 + 3) ÷ (3 + 2)                    
	

	8. Simplify
       5 + 7 + 3 ÷ 3 + 2

	

	9. Compare problem #7 with problem #8.  Explain how someone may make the mistake of thinking they are the same problem.


	


	Problems                Career and Technical Math Concepts            Solutions

	You have a 3/4“ cutter at 100 SFPM, what is the RPM suggested for running this cutter?
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	Allow work space here

Plug in all values

(12*100)/(3.1415 * .750)=RPM

1200/2.3561=RPM

509 = RPM

	You are running a 3 Flute cutter at 1234 RPM, at 24 IPM. What is the Chip load that you are running?

2. FPT = (IPM / RPM) / Flutes
	Allow work space here
Plug in all Values

(24/1234)/3=FPT

.0194/3=FPT

.0065” =FPT

	Frankie needs to cut 117 pcs of stock. Each piece is 8 7/16” long. Each piece will have 1/8” of material extra on it. How many 12’ sections will Frankie need to produce this order?

3. 
	Allow work space here
Figure out formula first. 

117 pcs

8.4375” lg

1/8” extra each

12ft  sections

(117x (8.4375 + .125)) / (12*12)=Lengths

(117x (8.4375 + .125)) / (144)=Lengths

(177 * 8.5625)/144=Lengths

1001.8125/144= lengths

6.957 =lengths
7 Lengths needed to complete the order

	Problems                       Related, Generic Math Concepts                      Solutions

	4. Simplify
       3(5 + 7)2 – 10/5
	3(5 +7)2 – 10/5 = 3(12)2 – 10/5 = 3(144) – 10/5 = 432 – 2=

430

	5. Simplify
       5(8 + 2) + (-5 + (2 + 3)(7 – 4))
	5(8 +2) + (-5 +(2 + 3)(7 - 4)) = 

5(8 +2) + (-5 +(5)(3)) = 

 5(10) + (-5 + 15) = 

5(10) + (10) =  50 + 10 = 60

	6. Simplify

(5 + 8)
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 -  (7 + 5)
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	(5 + 8)
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 -  (7 + 5)
[image: image14.wmf]2

 =

13
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 - 12
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 =

169 – 144 =

25

	Problems                                   PA Core Math Look                                   Solutions

	7. Simplify
 (5 + 7 + 3) ÷ (3 + 2)                    
	Following the order of operations,

(5 + 7 + 3) ÷ (3 + 2)  =     Parenthesis 

15 ÷ 5 =                            Division

3

	8. Simplify
       5 + 7 + 3 ÷ 3 + 2

	Following the order of operations, 

5 + 7 + (3 ÷ 3) + 2 =         Division 

5 + 7 + 1 + 2  =                  Addition

15

	9. Compare problem #7 with problem #8.  Explain how someone may make the mistake of thinking they are the same problem.


	In problem #7 you are asked to add 5 + 7 + 3 first, then add 3 + 2, and finally divide the two answers (5 + 7 + 3)/(3 + 2).  In problem #8, the first thing to do is divide 3 by 3 and then add 5 + 7 + 1 + 2.   
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