Insert CTE Program Name here (insert CIP code here) T-Chart

	 Type in POS Math descriptor here
	=
	Apply and extend the properties of exponents to solve problems with rational exponents

	Program Task:   Enter POS task here.
	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:
ENTER PROGRAM VOCABULARY HERE
	Math Associated Vocabulary: 

Simplify Numerical expression, Term


	Program Formulas and Procedures:

Display program example of math concept by entering text, graphic, and formulas in this column.
	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
The Math or program area instructor should fill in this area by comparing academic math problems to lab area problems. The teacher should describe ways that CTE program math is similar to or different from the academic math that occurs in the PA Core Math standard or on Keystone related exams.


	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

The CTE instructor may add comments here describing the importance of this math skill in relationship to the program task, or note common problems which students have when making the computations.




	Problems                Career and Technical Math Concepts            Solutions

	1. Program relevant problem
	Allow work space here



	2. Program relevant problem
	Allow work space here


	3. Program relevant problem
	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

	1. Program relevant problem
	Allow work space here



	2. Program relevant problem
	Allow work space here


	3. Program relevant problem
	Allow work space here


	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)
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 =

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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