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:
EXPONENT, INTEGER, STANDARD FORM

	Program Formulas and Procedures:
Display program example of math concept by entering text, graphic, and formulas in this column.

	Formulas and Procedures:
Scientific Notation:  
A number in the form a x 10n, where 1 ≤ a < 10 and n is an integer.

      Example:  2.3 x 105            Not an example:  .23 x 105
Expressing numbers in scientific notation from standard form:

1. Identify where the decimal point must be placed.  Remember that the number must have one single digit in front of the decimal.

2. Count the number of places the decimal point must move to get to the desired location (from 1).  This is the exponent, n.
*Note: If the original number has no decimal, then place the original decimal at the far right of the number.  Ex.  100 would become 100. 

3. If the decimal place must move left, the exponent is positive.  If the decimal place must move right, the exponent is negative.

4. Write the number in scientific notation.

Example 1:  Write 2,400,000 in scientific notation.

1. The decimal must go between the 2 and 4.  2.400000, so a = 2.4

2. The original decimal 2,400,000. had to move 6 places to the left, so n = 6

3. The decimal moved left so n = 6

         The answer is 2.4 x 106    or  2.4E+06

Example 2:  Write 0.00435 in scientific notation.

1. The decimal must go between the 4 and 3, so a = 4.35

2. The original decimal had to move 3 places so n = 3.

3. Since the decimal moved 3 places to the right, n = -3

The answer is 4.35 x 10-3 or  4.35E-03


	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 standard or on Keystone related exams.
Being able to write numbers in scientific notation allows us to multiply and divide very large numbers or very small numbers that our calculators would otherwise not be able to compute. For example:
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Multiply the numbers in the first parenthesis.  To multiply the numbers in the second parenthesis you add the exponents.  Be careful with negative exponents (8 + (-5) = 3):

[image: image3.png]27.45 X 10°
3c w 10-%




To finish the division problem, divide 27.45 by 3.5.  To divide the powers you subtract the exponents.  Be careful with negatives      3 − (-4) = 3+ 4 = 7:
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	Common Mistakes Made By Students

Students will incorrectly place the decimal.  Students forget that once the number is in scientific notation, the number in front of the decimal must be a single digit.  

Students either move the decimal in the wrong direction or incorrectly identify the sign of the exponent, making it negative when it should be positive and vice-versa.
Students may forget to enter parenthesis into the calculator when simplifying expressions in scientific notation.


	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. Light travels at a rate of 186,000 miles per second; how far will light travel in one day?
	

	5. Express 9.3 × 10 7 as a number in standard form. (This is also the distance between the Sun and the Earth in miles).
	

	6. Scientists estimate that there are 326,000,000,000,000,000,000 gallons of water on Earth. Express that number in scientific notation.
	

	Problems                                   PA Core Math Look                                   Solutions

	7. Express 3,345,000,000 in scientific notation.
	

	8. Express 0.00045 in scientific notation.
	

	9. Evaluate the following expression (write your answer in scientific notation):

(3.25 x 106)(4.2 x 10-4)
(2.5 x 10-3)
	


	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. Light travels at a rate of 186,000 miles per second; how far will light travel in one day?
	Miles  =  186,000 mps ( 60secs ( 60mins ( 24

Miles  =  16,070,400,000

Miles  =  1.607E+10   or     Miles = 1.607 x 1010


	5. Express 9.3 × 10 7 as a number in standard form. (This is also the distance between the Sun and the Earth in miles).
	9.3 × 10 7 = 93,000,000

	6. Scientists estimate that there are 326,000,000,000,000,000,000 gallons of water on Earth. Express that number in scientific notation.
	326,000,000,000,000,000,000 = 3.26E+20 or 3.26 x 1020

	Problems                                   PA Core Math Look                                   Solutions

	7. Express 3,345,000,000 in scientific notation.
	3.345 x 109    or     3.345E+09   

	8. Express 0.00045 in scientific notation.
	4.5 x 10-4       or     4.5E-04   

	9. Evaluate the following expression (write your answer in scientific notation):

(3.25 x 106)(4.2 x 10-4)
(2.5 x 10-3)
	5.46 x 105         or     5.46E+05   
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