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	Target
	Formative Assessment Score
	Plan for mastering these skills

	1A
	Unit 1A:  laws of exponents
	 
	 

	1A.1
	I understand what the exponent means.
	 
	 

	1A.2
	I can write expended notation in exponential notation.
	 
	 

	1A.3
	I know if an integer raised to a power will be positive or negative based on the exponent.
	 
	 

	1A.4
	I can use the law of exponents, to multiplying with exponents
	 
	 

	1A.5
	I can use the law of exponents to divide with exponents. 
	 
	 

	1A.6
	I can use the law of exponents to simplify power of a power exponent.
	 
	 

	1A.7
	I know if a number is raised to the zeroth power the answer will always equal one.
	 
	 

	1A.8
	I can rewrite a negative exponent as a positive.
	 
	 

	1A.9
	I can substitute exponents and evaluate
	 
	 

	1A.10
	I can rewrite power of a fraction using exponent law.
	 
	 

	 
	 
	 
	 

	1B
	Unit 1B:  scientific notation
	 
	 

	1B.1
	I know positive exponent is a large number.
	 
	 

	1B.2
	I know a negative exponent is a small number
	 
	.

	1B.3
	I understand what magnitude means and can use it clearly in a sentences.
	 
	 

	1B.4
	I can write an expanded number in scientific notation.
	 
	 

	1B.5
	I can write a scientific notation number in standard form.
	 
	 

	1B.6
	I can estimate numbers in terms of powers of ten and use exponent laws to compare how many times greater.
	 
	 

	1B.7
	I can add in scientific notation
	 
	 

	1B.8
	I can subtract in scientific notation.
	 
	 

	1B.9
	I can multiply in scientific notation
	 
	 

	1B.10
	I can divide in scientific notation.
	 
	 

	1B.11
	I can compare numbers in scientific notation.
	 
	 

	
	
	
	 


















Day 1: Student learning target: I understand what the exponent means. I can write expended notation in exponential notation. I know if an integer raised to a power will be positive or negative based on the exponent.
Do now: 
1.) If 32 means 3*3 what does 37 means?	

2.) If 5*5*5*5 means 54 then does 5*5*5*5*5*5*5*5 means?

3.) If (71)4 means 7*7*7*7 then what does 73)4 mean?

Notes: 
Label the exponent and base.
							   	_____________
       		                    		52
	____________

Definitions:
Base:______________________________________________________________________________________________________________________________________________________________________
Exponent: __________________________________________________________________________________________________________________________________________________________________________
	Exponential Form
	Expanded Form
	Evaluate

	12
	
	

	26
	
	

	
	
	

	(-2)2
	
	

	5.437
	
	

	-63
	
	


	Exponential Form
	Expanded Form
	Evaluate

	
	1 x 1 x 1 x 1 x 1
	

	
	2 x 2 x 2
	

	
	10 x 10 x 10 x 10
	

	
	½ x ½ x ½ x ½ x ½ 
	

	
	-3 x -3 x -3
	

	
	0.2 x 0.2 x 0.2 x 0.2
	













[image: ]	[image: ]

Exercise 5
[image: ]


[image: ]

Exercise 6
[image: ]
[image: ]

Work time:
[image: ]

[image: ]

[image: ]

Day 2: Student learning target: I can use the law of exponents, to multiplying with exponents. I can use the law of exponents to divide with exponents.  I understand what the exponent means. I can write expended notation in exponential notation.
Do now: 
[image: ]
[image: ]
	Exponential Form
	Expanded Form
	Solve

	 33 x 32
	( 3 x 3 x 3 ) x ( 3 x 3 )
	3 

	 ½ 2 x ½ 4
	(          ) x (                  )
	

	2.523 x 2.525
	
	

	(-6)3 x (-6)1
	
	

	95 x 94
	
	

	72 x 70
	
	


Notes:








Rule: 
[image: ]
[image: ]

 [image: ]
Simplify:   ______    = ________    _________   _________

Expand:
 [image: ]						[image: ]


Rule:

Simplify using the rule: [image: ]                            		[image: ]


Work time: 
[image: ]
[image: ]
[image: ]		[image: ]

[image: ]

Day 3: Student learning target: I can use the law of exponents to simplify power of a power exponent.
Do now:
[image: ]
Notes: 
[image: ]					[image: ]




Rule:


Try the following using the rule:
[image: ]

[image: ]
[image: ]
Work time:
Directions:  Simplify the given expressions.
Do NOT evaluate the expression unless directed to do so (your final answer should have a combination of bases and exponents that are multiplied or divided)


11

1. Evaluate:  7-3•75



2. Evaluate:  26•2-4



3. Evaluate:  11-5629•115631



4. Evaluate:  26•7-3•2-4•75



5. 5-6•3•52



6. 66•11-5•6-6•115



7. 
8. 
 




9.  




10. 


11. 





12.    9-1•9



13.  



14.    3-2•3-5
15. 
 





16. 


17.  




18. 





19.   3•9






20.    27-3•274







21.      3459332397•345933-2397•3459337
22. 
How do you simplify a negative exponent in the denominator?
Ex:



23. When do you add integer exponents?






24. When do you subtract integer exponents?



25. When do you multiply exponents?






26. Find the error:  








27. Show that this is true (do not evaluate)

Hint: 6=2•3

42





Day 4: Student learning target: I know if a number is raised to the zeroth power the answer will always equal one. I can rewrite a negative exponent as a positive. I can substitute exponents and evaluate.
Do now:
[image: ]

[image: ]









Notes on negative exponents:
	English
	Conventional Notation
	Fraction
	Exponential notation

	Thousandth 
	0.001
	
	

	Hundredth
	0.01
	
	

	Tenth
	0.1
	
	

	One
	1
	

	Ten
	10
	

	Hundred
	100
	

	Thousand
	1,000
	

	Million
	1,000,000
	

	Billion
	1,000,000,000
	



Rule:

[image: ]    [image: ]



[image: ]
[image: ]








Work time: closed reading  Sources: http://passyworldofmathematics.com/zero-and-negative-exponents/ 
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]


Explain in words how ? Use the information from the reading to help describe. Don’t forget to use RACE.
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Day 5: Student learning target: review all exponent laws.
Do now: 
[image: ]
[image: ]






Notes: none

Graphic Organizer for exponent rules
EXPONENTS
Key Vocabulary
Product Rule
Negative Power Rule
Zero Power Rule
Power Rule
Quotient Rule


                                              






















Exponent foldable

























Day 6: Student learning target: I know a positive exponent is a large number. I know a negative exponent is a small number. I understand what magnitude means and can clearly use it in a sentence. 

Do now: Drake sold 3,000,000 song downloads in 2011.  Your friend says that is the same as 3∙10∙10∙10∙10∙10∙10 song downloads.  Is your friend correct?  Explain.  Is there another way to represent 3,000,000 using 3’s and 10’s 
(hint: think exponents).


Notes: 			Lake Michigan Video Worksheet

Directions:  Watch the video and answer the following questions:

a. At what power of ten do we see Lake Michigan?


b. At what power of ten do we see the solar system?



c. 
What do we see when we are at the  power?



d. At what power of ten do we begin to see DNA?



e. At what power of ten are an atom’s outer electrons?


Sprint 1:  Rewrite each item as an equivalent expression in exponential notation.  All letters denote numbers.
	1. 
	 
	
	23. 
	

	2.
	 
	
	24. 
	

	3.
	
	
	25. 
	

	4. 
	 
	
	26.
	

	5. 
	 
	
	27.
	

	6. 
	 
	
	28.
	

	7. 
	 
	
	29.
	

	8. 
	 
	
	30.
	

	9. 
	 
	
	31.
	

	10. 
	 
	
	32.
	

	11. 
	 
	
	33.
	

	12. 
	
	
	34. 
	

	13. 
	
	
	35. 
	

	14. 
	
	
	36. 
	

	15. 
	
	
	37. 
	

	16. 
	
	
	38. 
	

	17. 
	
	
	39. 
	

	18. 
	
	
	40. 
	

	19. 
	
	
	41. 
	

	20. 
	
	
	42. 
	

	21. 
	
	
	43. 
	

	22. 
	
	
	44. 
	





Sprint 2:  Rewrite each item as an equivalent expression in exponential notation.  All letters denote numbers.
	1. 
	 
	
	23. 
	

	2.
	 
	
	24. 
	

	3.
	
	
	25. 
	

	4. 
	 
	
	26.
	

	5. 
	 
	
	27.
	

	6. 
	 
	
	28.
	

	7. 
	 
	
	29.
	

	8. 
	 
	
	30.
	

	9. 
	 
	
	31.
	

	10. 
	 
	
	32.
	

	11. 
	 
	
	33.
	

	12. 
	
	
	34. 
	

	13. 
	
	
	35. 
	

	14. 
	
	
	36. 
	

	15. 
	
	
	37. 
	

	16. 
	
	
	38. 
	

	17. 
	
	
	39. 
	

	18. 
	
	
	40. 
	

	19. 
	
	
	41. 
	

	20. 
	
	
	42. 
	

	21. 
	
	
	43. 
	

	22. 
	
	
	44. 
	





Source: http://passyworldofmathematics.com/scientific-notation/ 
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]

[image: ]
[image: ]

Lesson 7: Student learning target: I can write an expanded number in scientific notation.
Do now: What is the value of 1010 10 10 10 10?  							
What might be a more efficient way of representing 1010 10 10 10 10 ?  In other words, how can you write an equivalent value with the fewest possible digits?

What is 7.14 ∙ 10 10 10 10 10 10?  
How could you rewrite this as one multiplication problem that includes an exponent?

Notes: 
Scientific notation: ____________________________________________________________________________________________________________________________________________________________________________________________________
Scientific notation is written as the product of a _________ (1≤ factor <10) and a _________________.


97,700,000,000,000,000,000,000 =

Important Notes for writing in scientific notation:  

The ______________ must be greater than or equal to ________ and less than _________.

Steps:							Example 1: write 4,200 in scientific notation

1.                                              

2.


3.

4

Example 2: There are over 300,000,000,000 stars in the Andromeda Galaxy.  Write the number of stars in scientific notation.



Example 3: Write 0.052 in scientific notation


Example 4:
The thickness of a soap bubble is about 0.000004 meter.  What is the thickness of a soap bubble written in scientific notation? 


Video questions: https://www.youtube.com/watch?v=khlwtsDAxiU#t=163 
1.  What is the general form for scientific notation?

2. Why can’t a >10?


3. Where is the decimal point if it is not written?

https://www.youtube.com/watch?v=gqqO8DXJSTg 
1. Write down the first problem.

2. Write down the second problem.


Work time:


Write the following numbers in scientific notation.
1. 2,080,000 = ______________________

2. 65,000,000 = _____________________

3. 0.0000713 = _______________________

4. 799,000,000 = ____________________

5. 4,367,000 = ______________________

6. 0.00000664 = ______________________

7. 223,100,000 = _____________________

8. 0.0000078 = _______________________

9. 56,000 = _________________________

10.   0.00000006211 = ___________________

11.   8,900,000 = _______________________

12.   78,000,000,000 = __________________

13.   0.00094 = _________________________

14.   1,204,000 = ________________________

15.   71,000,000 = ______________________

16.   0.00000664 = ______________________

17.   0.000456 = _______________________

18.   0.0000078 = _______________________

19.   0.00000308 = ______________________

20.   0.000000268 = _____________________

21.   0.0000007703 = ____________________









Lesson 8: Student learning target: I can write a scientific notation number in standard form.
Do now:
 [image: ]
Notes:
Scientific Notation                      Product Form				 Standard Form

a.) 7.204 × 105  			7.204 × _____________			 ___________

b.)       4.65 × 10-3		 4.65 × __________ 			_______________________

Steps						Example 1: write  in standard form.
1.

2.

3.

Example 2: Write  in scientific notation.









Work time:
Write each number in standard form.

1.)   5.34  104			2.)     3.27  10-3			3.)     7.42  105


4.)     6.02  102 			5.)     6.1  10-2 			6.)    3.741  105



7.)    The E. coli bacterium is about  meters wide. Write this number in standard form.






8.)    With this transistor, computers will be able to do  calculations in the time it takes to blink your eye. Express the number of calculations using standard notation. 





9.)    In 1970, the number of televisions sold in the United States was about . Write this number in standard form. 



Additional practice
Write in standard form.

      1.  _________________________

      2.  ______________________

      3.  ______________________

      4.  _______________________

      5.  _______________________

      6.  = ______________________

      7.  = _______________________

      8.  = ______________________

      9.  = ______________________

      10.  = ______________________


      11.  _____________________

      12.  = _____________________

      13.  _____________________

      14.  _______________________








Lesson 9: Student learning target: I can estimate numbers in terms of powers of ten and use exponent laws to compare how many times greater.
Do now:
[image: ]



[image: ]


[image: ]


Notes:
How many times bigger is 8 then 2?

How many times smaller is 3 then 9?


How did you get your answer?


Example 1: the population of the United States as 3 × 108 and the population of the world as 6 × 109 How many times larger is the world versus the US?




Example 2:
The surface area of Lake Superior, the largest of the Great Lakes, is 8 x 104 square kilometers.  The surface area of the smallest Great Lake, Ontario, is 18,160 square 
kilometers.  About how many times as great is the area covered by Lake Superior than 
Lake Ontario?




Video:
https://learnzillion.com/lessons/1258-compare-large-numbers-using-scientific-notation
1. List one common mistake. Give an example.

2. How do you estimate how many times larger one number compared to another in scientific notation?


3. If dividing, the numerator is smaller than the denominator, what do you do?


https://learnzillion.com/lessons/1281-compare-small-numbers-using-scientific-notation 
1. About how many times bigger is the period?



Work time:
Planets in the Solar System
Masses of objects in space are so great that astronomers often need to use scientific notation to describe them.  The approximate masses of planets in the solar system are given in the table.
	Planet
	Approximate Mass

	Mercury
	3.30 x 1023  kg

	Venus
	4.87 x 1024  kg

	Earth
	5.97 x 1024  kg

	Mars
	6.42 x 1023  kg

	Jupiter
	1.89 x 1027  kg

	Saturn
	5.69 x 1026  kg

	Uranus
	8.68 x 1025  kg

	Neptune
	1.02 x 1026  kg



1.)  About how many times greater is the mass of Jupiter than the mass of Earth?  Write your answer in scientific notation.


2.)  Saturn is about 1,724 times greater than which planet?



3.)  The mass of the Sun is approximately is 3.1 x 106 times greater than the mass of Mars.  Find the mass of the Sun.  Write your answer in scientific notation.




4.)  Suppose Earth and Mars connected to create a “super planet”.  What would be the mass of this “super planet”?
 

	Name: _____________________________
	Scientific Notation

	Lesson #9
	




				Create Your Own Planet

Now you’re going to create your own planet in our solar system.   Unfortunately, like most planets in our solar system, there aren’t any humans or aliens on your planet.  However, there is a microscopic organism that lives on your planet and your planet has a moon.  You get to decide the following :

1.)  The size (mass) of your planet in kilograms. Remember, it’s mass has to be between those of the 8 planets in our solar system.



2.)  The size of your moon.  The smallest moon in our solar system is Tethys, a natural satellite (moon) of Saturn and it’s mass is 6.173 x 1020 kg.  Also remember, in order for it to be a moon of your planet, it’s mass has to be smaller than the mass of your planet.



3.)  The name and size of the microscopic organism that lives on your planet.  Many consider the smallest microscopic organism on earth to be the mycoplasma genitalium that measures 2 x 10-7 meters long.   




4.)  How many times bigger (or smaller) is your planet compared to Earth?




                                                                             Planet Sketch

Sketch your planet and moon:










Sketch your microorganism:











Lesson 10: Student learning target: I know positive exponent is a large number. I know a negative exponent is a small number. I understand what magnitude means and can use it clearly in a sentence. I can write an expanded number in scientific notation. I can write a scientific notation number in standard form. I can estimate numbers in terms of powers of ten and use exponent laws to compare how many times greater.
Do now: 
1) 
What is  as a fraction and as a decimal?


2) Express in exponent form: 0.001


3) 
Express as a decimal: 


4) 




a.                      b. 

c. 10,000                 d. 100,000










Notes: none
[bookmark: _GoBack]Work time:
Create a cheat sheet on an index card of things you need to know about scientific notation. Use the space below as scrap paper. You might be able to use the index card on the quiz.























Lesson 11: Student learning target: I can add in scientific notation. I can subtract in scientific notation. Student learning target: I can multiply in scientific notation. I can divide in scientific notation.
Do now:
The table shows the mass in grams of one atom of each of several elements.  List the elements in order from the least mass to greatest mass per atom.
	Element
	Mass per Atom

	Carbon
	1.995 x 10-23 grams

	Gold
	3.272 x 10-22 grams

	Hydrogen
	1.674 x 10-24 grams

	Oxygen
	2.658 x 10-23 grams

	Silver
	1.792 x 10-22 grams



Notes: Multiplication: I do:  Evaluate (7.2 x 103)(1.6 x 104).  Express result in scientific notation





We do:  (8.4 x 102)(2.5 x 106) =  




You do:  (2.63 x 104)(1.2 x 10-3)



Division:
I do:  In 2010, the world population was about 6,860,000,000.  The population of the United States was about 3 x 108.  About how many times larger is the world population than the population of the United States?






We do:  The surface area of Lake Superior, the largest of the Great Lakes, is 8 x 104 square kilometers.  The surface area of the smallest Great Lake, Ontario, is 18,160 square kilometers.  About how many times as great is the area covered by Lake Superior than Lake Ontario?





You do:  In 2010, the national debt of the United States was about 14 trillion dollars.  In 2003 it was about 7 x 1012 dollars.  About how many times larger was the national debt in 2010?




Addition and Subtraction:
I do:  (6.89 x 104) + (9.24 x 105)



We do: (7.83 x 108) – 11,610,000




You do: 593,000 + (7.89 x 106)





Work time:
Find the mistake.

1.  Enrique is finding .  Circle his mistake and correct it.


 = (

                = 1.3 x 10-6 – 2

                = 1.3 x 10-8 











2.  Natasha is wants to fill a circular swimming pool that holds 1.22 x 106 cubic inches of water.  She is filling it at a rate of 1.5 x 103 cubic inches per minute.  She wants to figure out how many hours it will take to fill the pool.  Analyze her work below and circle her mistake and correct it.

 

= (

= .813 x 103 

= 8.13 x 102

= 813 minutes 

So 813 x 60 = 48,780 hours




3.)  A music download Web site announced that over 4 x 109 songs were downloaded by 5 x 107 registered users.  David wants to figure out the average number of downloads per user.  Find the mistake in his work and correct it.

 

= 

= 1.25 x 107 – 9

= 1.25 x 10-2

= .0125 downloads per user









4.)  There are approximately 45 hundred species of mammals on Earth and 2.8 x 104 species of fish.  Jania wants to know the difference in the number of species.  Find the mistake in her work and correct it.


4,500 is 4.5 x 103 

= (2.8 x 104) – (4.5 x 103)

=  (2.8 x 104) – (.45 x 104)

= (2.8 - .45) x (104 - 104)

=  2.35 x 100

= 2.35 x 1

= 2.35

So there are 2.35 more species of fish compared to species of mammals.




image3.png
Will these products be positive or negative? How do you know?
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image74.png
Sarah said that 0.00001 is bigger than 0.001 because the first number has more digits to the right of the decimal
point. Is Sarah correct? Explain your thinking using negative powers of 10 and the number line.
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Place each of the following numbers on a number line in its approximate location:

10° 107 107V 10 10°° 103%°
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Which number is equivalent to 0.0000001: 107or 10772 How do you know?
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Is it necessary to do all of the calculations to determine the sign of the product? Why or why not?

(£5) X (5) x - x (=5) = (-5)*

95 times

(—1.8) x (-1.8)

122 times

= (1822
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image6.png
Fill in the blanks about whether the number is positive or negative.

If nis a positive even number, then (—=55)" is

If nis a positive odd number, then (~72.4)" is
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1. Use what you know about exponential notation to complete the expressions below.

(=5) X - X (=5) = 37Xx--x37=37Y
T mdimes —times

TXXT7=7% 6XX6=
IXX7 oxX6
imes Ttimes

43X x43=
13 times
@
S xeex (2
3
15 times
(—12) X - X (=12) = (-12)*® ax-Xa=
T tmes Tmtimes

2. Write an expression with (—1) as its base that will produce a positive product.




image8.png
3. Write an expression with (—1) as its base that will produce a negative product.
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4. Rewrite each number in exponential notation using 2 as the base.
8= 16 = 32=
64 = 128 = 256 =

5. Tim wrote 16 as (—2)*. Is he correct?
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b.  Will the product be positive or negative?
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2.

3.

Fill in the blank:

2 2\*
3 B (3)
Arnie wrote:
(=3.1) x X (—3.1) = —3.1%
Ttimes

Is Arnie correct in his notation? Why or why not?
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In general, if x is any number and m, n are positive integers, then

m . xmtn

because

XMX = (xx) X (xx) = (xe-x) =x™N
mtimes ntimes mtntimes
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Exercise 1

14%% x 14° =

Exercise 2

(=72)1° x (=72) =

Exercise 3

5% x 578 =

Exercise 5
Let @ be a number.

QB gt =

Exercise 6
Let fbe a number.

fr0.p18

Exercise 7
Let b be a number.

- p78 =
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In general, if x is nonzero and m, n are positive integers, then

m>n
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(=3 x (=35 = Let x be a positive integer. I (—3)° x (=3)* = (=3),
what is x?
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Can the following expressions be simplified? If so, write an equivalent expression. If not, explain why not.

Exercise 11 Exercise 14
6° X 47 X 4% x 61 = 24 x82=24x26=
Exercise 12 Exercise 15

(—4)2-175- (~4)3-177 = 37x9=
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Exercise 31

Let x be a number. Simplify the expression of each of the following numbers:
S 8
1SE0=
5
2 =S (0% =
x

5
3. s anY =
x
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simplify each of the following numerical expressions as much as possi

1. Letaand b be positive integers. 23% x 23? =

2. 53x25=

x

11°
3. Letxandy be positive integers andx > y. T
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Example 1
(736 = (T X T)°
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Example 2
3 =
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Exercise 1 Exercise 3

15%° = (3.417)% =
Exercise 2 Exercise 4
(2% = Let s be a number.

(s17)4 =
Exercise 5

Sarah wrote that (3%)7 = 32, Correct her mistake. Write an exponential expression using a base of 3 and exponents of
5,7, and 12 that would make her answer correct.
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Exercise 7

(11x4)° =

Exercise 8

(32x74° =

Exercise 9

Leta, b, and ¢ be numbers.

(32a%)5 =

Exercise 10
Let x be a number.

(5x)7 =

Exercise 11
Let x and y be numbers.

(Bxy?) =

Exercise 12

Leta, b, and ¢ be numbers.

(a’bc®)* =
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Write each answer as a simplified expression that is equivalent to the given one.

1 (9% =

2. (1132x37x 514 =

3. Letx,y,zbenumbers. (x?yz*)® =
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4. Letx,y,z be numbers and let m, n, p, q be positive integers. (x™y"z?)? =
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Exercise 1

b

Verify the general statement x forx =3andb = —5.
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Exercise 2

What is the value of (3 X 1072)?
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For Exercises 5-10, write an equivalent expression, in exponential notation, to the one given and simplify as much as

possible.

Exercise 5

573 =

Exercise 6

1
7

Exercise 7

3-274=

Exercise 8

Let x be a nonzero number.

Exercise 9

Let x be a nonzero number.

1

Exercise 10

Let x, y be two nonzero numbers.
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Exercise 11 Exercise 12

19% 17
195 7
Exercise 13

If we let b = —1in (11), a be any integer, and y be any positive number, what do we get?
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Zero and Negative Exponents
Posted on May 21. 2013 by Passy

. (st o s rent)

Image Copyright 2013 by Passy’s World of Mathematics

In the above screenshot, we are using Adobe Photoshop to shrink down a
large digital camera photo to one quarter of its original size.

We need to do this so that the photo can fit and load faster onto Facebook, or
any other website we put it on.
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Note that we can put full size digital camera photos onto the Web, but one of
two things usually happens:

The App we upload the program with does the shrinking for us, but a lot of
times not as well as we could do it ourselves in Photoshop

or




image38.png
The App does not shrink the photo and the very large photo takes a long time
to download and be resized by our web browser, and thereby makes the web
page it is on load a lot slower.
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So “Do the Math”, and always try to “optimise” the size and quality of any
images, before you put them up onto the web.

Did you know that a computer cannot actually do Fractions or Percents during
its processing?

To figure out what one quarter equals, at a low level the computer actually
uses negative powers of 2, (associated with the “Binary” processing that all
computerised devices use).

If it wasn't for Negative Exponents, we would not have much of the wonderful
photo processing that is currently available.

Negative Exponents which result in Power Fractions are also associated with
“Exponential Decay”.

If you would like to find out more about Exponential Decay, then check out our
previous lesson about “Exponents in the Real World” at the link below:
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Today’s Exponents lesson is all about “Negative Exponents”, ( which are
basically Fraction Powers), as well as the special “Power of Zero” Exponent.
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Power of Zero Exponent

We can work out the number value for the Power of Zero exponent, by
working out a simple exponent Division the “Long Way”, and the “Subtract
Powers Rule” way.
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Power of Zero Exponent
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We have two correct answers, but they are different to
each other. This means that the following must be true:
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It can be seen from the above calculations that 2 to the power of zero equals
1.
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We can also work out the numerical value of the Index Power of Zero, using
patterns of Powers, as shown in the following diagram.

Power of Zero Exponent

The Index Power of Zero, using patterns of Powers
works out like this:

Subtract 1 22=2x2x2=8 Divide by 2
from Power

22=2x2= 4
Subtract 1
from Power

2'=2 =2
Subtract 1 ida By
from Power D Divide by2
2°= 1
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ivide by 2
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Power of Zero Examples

No matter whether the value is a fraction, a really big number, or a
variable letter, the answer is always “1” when this value is raised to
the Power of Zero.

However, we need to be careful about exactly which part of a multi-item
expression the Power of Zero actually applies to.

This is shown in the examples below.

Power of Zero Exponent

[ any Value to the Power o zor Equat 1: 5= 1 |
99999° =1y m°=1/

3K =3xk’=3x1=3V
5%2 =5 x b2 =1 x b?= b2V
42%b°=4xa’xb’=4a2 vV
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1. The number of users of social media has increased significantly since the year 2001. In fact, the
approximate number of users has tripled each year. It was reported that in 2005 there were 3 million
users of social media.

a. Assuming that the number of users continues to triple each year, for the next three years, determine
the number of users in 2006, 2007, and 2008.

b. Assume the trend in the numbers of users tripling each year was true for all years from 2001 to
2009. Complete the table below using 2005 as year 1 with 3 million as the number of users that

year.
Year -3 -2 -1 0 1 2 3 4 5
#of
users in 3
millions
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Let m be a whole number.

a. Use the properties of exponents to write an equivalent expression that is a product of unique
primes, each raised to an integer power.
62L.107
307
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Scientific Notation
Posted on May 24, 2013 by Passy

Image Source: http://wallpaperswa.com

“Scientific Notation”, (also referred to as “Standard Form”), is used by
Scientists to represent very large numbers, like the Distance between stars
and planets, in a much simpler form.
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It is also used by Geographers and Economists to represent very large
numbers such as how many square kilometers in area a Country is, and how
big in millions its population is, or how many billions of dollars its current debt
level is at.

Exponents and Large Numbers

Powers of 10 Exponents, (called Scientific Notation), are used to
specify very large amounts, such as the distance between stars
and Planets. Earth to Moon Distance is about 4 x 10° km.

Image Source: htp://nerdsoftheroundtable wordpress.com
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Exponents and Small Values

Negative Powers of 10 Exponents, (called Scientific Notation), are
used to specify very small decimal amounts, such as the distance
between Silicon atoms in a Silicon Crystal which is 2.35 x 10%° m.

Image Source: htp://www.soest hawaiedu
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Format of Scientific Notation

Scientific Notation always involves having a number that is between 1 and 10
multiplied by a Power of 10.

For example the distance from the earth to the sun is 149 600 000 km, and
because this number is so big, it is usually listed in Scientific Notation.
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Scientific Notation or Standard Form

1.496 x 10°
] X o]

149 60 0 km

Image Source: htg://wwwinauisitscom
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Helpful Tips for Dealing with Scientific Notation

Here are a couple of very useful tips to constantly keep in mind when doing
any activities that involve Scientific Notation.

‘ “Handy” Helpful Tip 1

Keep in mind at all times the following:

always have a POSITIVE Power of 10.
6.2 x 100= 62
1.496 x 10®= 149 600 000

always have a NEGATIVE Power of 10.
2.31 x 109= 0.00231
6.234 x 10P=0.6234
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‘ “Handy” Helpful Tip 2 O

The Power of 10 value gives us key information

about how many places to move the
Decimal Point to make Number values.

_2.31 x 109= 0.00231

| Move the Decimal Point three to the Left. |

1496 x 10®= 149 600 000

Move the Decimal Point eight to the Right I
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Most English-speaking countries use the short-scale naming system, in which a tri
1,000,000,000,000. Some other countries use the long-scale naming system,

n is expressed as

in which a trillion is expressed as
1,000,000,000,000,000,000,000. Express each number as a single-digit integer times a power of ten. How many times

greater is the long-scale naming system than the short-scale?
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Exercise 1

4X e X4=
7 times

Exercise 2

3.6 XX 3.6 =3.6%
T_times

Exercise 3

(~11.63) X = X (~11.63) =

34 times




image61.wmf
=

´

-

9

10

339

.

1


oleObject7.bin

image62.wmf
=

´

7

10

97

.

4


oleObject8.bin

image63.wmf
=

´

-

4

10

27

.

9


oleObject9.bin

image64.wmf
6

10

552

.

8

-

´


oleObject10.bin

image65.wmf
5

10

32

.

7

´


oleObject11.bin

image2.png




image66.wmf
8

10

887

.

2

´


oleObject12.bin

image67.wmf
10

10

46

.

3

-

´


oleObject13.bin

image68.wmf
3

10

213

.

5

´


oleObject14.bin

image69.wmf
=

´

-

5

10

11

.

7


oleObject15.bin

image70.wmf

oleObject16.bin

