	LessonTitle:  A Million and More, a Millionth and less               Alg 7.5

	Utah State Core Standard and Indicators   Algebra Standard 1.25   Process Standards 1-5

	Summary

In these lessons, students explore concepts of large numbers, calculate the size of a million related to every day measurements. They also calculate the time needed to count to a googol. They use scientific notation to calculate how long it would take to fly to distant stars. The Powers of Ten video could also be viewed--or a video clip from the internet (see below). The point of this is to help students understand why we use scientific notation to describe large numbers. Practice on operations using scientific notation is also included.

	Enduring Understanding

Scientific Notation is used to facilitate manipulation of very large and very small numbers. This manipulation is important in many fields of study and work.
	Essential Questions

How does scientific notation help us?  



	Skill Focus

· Basic understanding of scientific notation

· When multiplying or dividing using scientific notated numbers with the same base, add or subtract the exponents

· Scientific Notation on the calculator
	Vocabulary Focus



	Assessment 

Since these activities are partially teacher directed investigations and students have the opportunity to capitalize on classroom discourse, initial assessment for these activities will be evaluating quality and completion of tasks. Use the problem solving rubric found under assessment on the Teacher Info link.

Students might be asked to respond in writing to the following essential question.

· How does scientific notation help us?  How does it work? How do you operate (+, -, x, ÷) using scientific notation?

	Materials:  TI-73 Graphing Calculators, Powers of 10 video (order from the district office, optional literature books: G is for Googol,  Fractals, Googols & Other Mathematical Tales

	Launch



	Explore



	Summarize



	Apply




Directions:  

We recommend accessing this site to view the Milky Way at 10 million light years from Earth. Then zoom in towards earth in powers of ten of distance, from 10 million, to one million, to 100,000 light years and so on, finally reaching a large oak tree leaf. Then zoom in to the leaf until it reaches the level of quarks viewed at 100 attometers.

http://micro.magnet.fsu.edu/primer/java/scienceopticsu/powersof10/index
As students work to solve the counting to a googol problem, you may suggest they begin with 100, 1000, etc. and then develop a pattern. They will arrive at a point when it would be advantageous to use scientific notation. You should then allow the class to talk about the problem. If they do not know about scientific notation, then show them and ask how using this could help them solve the problem.  Then proceed. At the appropriate point, show students how to change numbers into scientific notation on the calculator. 

Discourse Suggestions

· How long is a million, a billion, a trillion, a googol seconds?

· Can you develop a pattern to help you? 

· Are there any shortcuts after you have an answer for a million?

· When should you round your answers?

· How can the calculator help you?

Be sure to access the Space Invaders games found below after the other activities and assessments.  

.

Alg 7.5  
  A Million and More, a Millionth and Less

How does Scientific Notation Help Us?

The word million came from the Italian merchant Marco Polo, when during the 14th century on one of his trips to China he said that he saw mill-one people there (many thousand).  Since then it is used in almost the same form in many other languages.

1. Write one million in as many ways as you can think of.

2.   How long is a million days in years?  How long was a million days ago in hours?

3. How far is a million inches in miles?  How far is a million centimeters in meters?

4. If you laid a million one-dollar bills end to end, how far would they reach?

5. 
How tall would a million bundled one-dollar bills stand?

6. 
McDonald’s has sold more than a billion hamburgers. If it were possible to eat a 


hamburger every minute of every day (day and night) without stopping, how 


many years would it take to eat a billion hamburgers?

7.
 Counting one number per second, how long does it take to count to… 


a million _____________________________


a billion _____________________________


a googol_____________________________

Use the most reasonable unit (seconds, minutes, hours, days, weeks, years). Show all work and record your thinking below.

8.   View the Powers of 10 video.  What are your thoughts? What is important from the video? What are your ideas about why we need scientific notation?

Alg 7.5b



Star Ship Math

1) You are a captain of a starship. You have been assigned to go to Alpha Centauri and you have 5 years to get there. The distance from the Sun to Alpha Centauri is 2.5 x 1013 miles. The distance from the Earth to the Sun is approximately 9.3 x 107 miles. You know that light can travel a distance of 6 x 1012 miles in one year .  Will you be able to get to Alpha Centauri on time?  (Pretend you could actually fly past the heat of the sun without being destroyed.)

a. Draw the picture

b. What is the total distance you need to travel?

c. How long will it take you to travel that distance?

d. Can you make the trip in the given time?

2. Now you must go to Delta Centauri which is 9 x 1013 miles from the sun. How long will it take to arrive?

3. How thick is a sheet of paper in this book? Devise a way to find out and then do it.  Write your answer in scientific notation. Use the calculator to help you.

Scientific Notation Practice


Name___________________

Write each number as a power of 10 (use an exponent).

1)   10,000 = _______
          10,000,000,000 = ________
          .0000001 = ______

Write each number in integer form (find the answer). 

2)     4 3 = ______
                   (- 2) 3 = ______
                   10 4 = ______

         4 3 means __________
       2 3 means __________
      10 4 means __________

3)   Write each number in fraction and then decimal form.


4 - 3 = ______ = ____________
 
  10 - 2 = ______ = _______      

      
 8 - 2 = ______   = __________

4) If you see a negative exponent, then what do you know?________________________

5) Write each number in scientific notation.


 0.00000742 = _________________     62,800,000,000, = ________________


 3,024, 000, = _________________       0.000039 = __________________

6) Write each number in regular notation.

 
2.34 x 10 6 = _________________     5 x 10 5   = _____________________   


6.3 x 10 –5 = _________________
 7 x 10 6 =______________________

7) Find the product or quotient (multiply or divide) the following.


10 4 x 10 3    = __________  

10 -3 x 10 5      = __________


10 6 ÷ 10 3    = __________

104 ÷ 10 6         = __________

 
(6.9 x 10 3) x (3.5 X 10 5) = ___________       (34.9 x 10 5)







   (6.9 x 10 2)   = _________

8)  You are supposed to go to Mars. The earth is 9.3 X 107 miles from the sun. Mars is 8.3 x 1011
miles from the sun.  How far is it to Mars?  
9)  You can travel 5.88 x 1012 miles in one light year.  How many years will it take you to get to Mars?

10) A millipede’s leg is 4.23 x 10-3 cm.   How long is the millipede?   (How many legs would a millipede have? Remember that 1/2 the legs are on one side,)

11) A cricket weighs 3.88 x 10-2 ounces.  How many crickets are in a pound?  (a pound has 16 ounces)

Scientific Notation Practice 2

1)        
Write each number as a power of 10 (use an exponent).


100,000 = _______
   100,000,000 = ________      .00001 = _______

2)
Write each number in integer form (find the answer).


8 3 = ______
        (- 3) 3 = ______
          10 3 = ______

3)
If the exponent of a negative number is odd, the answer will be ______________

     
If the exponent of a negative number is even, the answer will be _____________

4)   
Write each number in fraction and then decimal form.


5 - 3 = ______ = ____________
   10 - 3 = ______ = _______


4 - 2 = ______   = __________

5)   
 If you see a negative exponent, then what do you know?____________________

6)    
Write each number in scientific notation.


0.000654 = _________________ 
2,120,000 = ___________

 
49,500, 000, = _________________     0.00249 = ______________

7)
Write each number in regular notation.


5.62 x 10 8 = ___________________      
8 x 10 5   = _____________ 


7.5 x 10 –7 = ___________________  
4.4 x 10 -3 = __________

8)
Find the product or quotient (multiply or divide) the following.


10 -4 x 10 2    = ___________  
10 -5 x 10 -2      = __________


10 3 ÷ 10 5    = ____________

104 ÷ 10 -2         =__________

9)
(7.2 x 10 4) x (2.8 x 10 -3) = ___________   

10)
(23.5 x 10 8)
        
(4.3 x 10 3)    = _________

Scientific Notation Test 



Name________________

1) Write each number as a power of 10 (use an exponent).

     100 = _______
   10,000 = ________   .000000001 = _______

2) Write each number in integer form (find the answer). 

       7 2 = ______
          (- 5) 2 = ______
              10 5 = ______

       7 2 means _________     (-5) 2 means ________
  10 5 means _________

3) Write each number in fraction and then decimal form.

     3 - 2 = ______ = ____________
 
  10 - 4 = ______ = _______  

     2 - 2 = ______   = __________

4) If you see a negative exponent, then what do you know?________________________

5) Write each number in scientific notation.

  0.00357 = _________________     32,200,000 = ___________

        560,000, 000, = _________________     0.00029 = ______________

6)  Write each number in regular notation.

       3.49 x 10 5 = ___________________      7 x 10 4   = _____________

       8.62 x 10 –4 = __________________      4.92 x 10 -4 = __________

7) Find the product or quotient (multiply or divide) the following.

       10 -3 X 10 5 = __________  
 10 -4 X 10 -3      = _________

       10 3 ÷ 10 3 = ____________
 10 4 ÷ 10 -3         = __________

8)  (2.2 x 10 4) x (3 x 10 -6) = ___________   

      (36.5 x 10 7)

 

       (4.3 x 10 5)    = _________

You must write what you tell the calculator to do in order to get credit for these problems. (These are made up numbers—not necessarily true)

9)  a.   
You are supposed to go to Idaho.  It is 50 miles from here to Ogden.  Then it is 90 miles to Pocatello Idaho from Ogden.  How far must you go?

     b.  
You are supposed to go Venus. The earth is 9.3 x 107 miles from the sun. Venus is

 
8.5 x 1012 miles from the sun.  How far is it to Venus?  
10)  a.  You can travel 70 miles in one hour.  How many hours will it take to get to Pocatello from Salt Lake City?

       b. You can travel 5.88 x 1012   miles in one light year.  How many years will it take you to get to Venus?

11) a.  The teeth of a comb are 3 millimeters wide.  There are 45 teeth. How long is the comb?  

b. A centipede’s leg is 7.23 x 10-2 cm.  There are 50 legs on a side. How long is the centipede?  

12) a.   A bracelet weighs 8 oz. How many bracelets are in box which weighs a pound?

b. A grasshopper weighs 5.88 X 10-2 ounces.  How many grasshoppers are in a pound?  (a pound has 16 ounces)

Scientific Notation Assessment
1)  Some stars in the Milky Way are 8 x 104 light years away. 


Write this number in standard (expanded) form. 


Write this number in scientific notation.


Why might scientists prefer to use this number in scientific notation?

2)  A light year is 5.88 x 1012 miles. 


Write this number in standard form.


Write this number in words.

3)  How many miles is it to the stars in the Milky Way: You’ll need the information in questions 1 and 2 to answer this question. Show your work, including what you make the calculator do.


Write your answer in scientific notation.

4)  If one eyelash measures 1.19 x 10-2 cm in diameter, and if your eyelashes lined up side by side in your eyelid which measures 3 cm, how many eyelashes could fit on one eyelid?


Write your answer in standard form.


Write your answer in scientific notation.


If you lose 5 eyelashes per day, per eye, what percent of your total eyelashes are you losing per day?

5)  A house spider weighs 4.22 x 10-3 ounces.  How many house spiders are there in a pound?  Note: there are 16 oz. in one pound. Show your work, including what you make the calculator do.

SPACE INVADERS GAME


Your job is to protect planet Earth.  The digits of the following number are invading:  63418275.  You must shoot the digits in ascending order.  That is, you must first eliminate the 1, then the 2, then the 3, etc.  For each digit, record the keystroke sequence which includes the 10n (10^n).  If not, reenter the previous display and try again.

Game 1:  The invading number is  63,418,275.

	Digit to Eliminate
	Keystroke Sequence
	Resulting Number in Display

	start
	-
	63418275

	1
	
	63408275

	2
	
	63408075

	3
	
	60408075

	4
	
	60008075

	5
	
	60008070

	6
	
	8070

	7
	
	8000

	8
	
	0


Game 2:  The invading number is  92,574,836.

	Digit to Eliminate
	Keystroke Sequence
	Resulting Number in Display

	start
	-
	92574836

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	0


Game 3:  The invading number is  5,478,932.16.

	Digit to Eliminate
	Keystroke Sequence
	Resulting Number in Display

	start
	-
	5478932.16

	1
	
	5478932.06

	2
	
	5478930.06

	3
	
	5478900.06

	4
	
	5078900.06

	5
	
	78900.06

	6
	
	78900

	7
	
	8900

	8
	
	900

	9
	
	0


Game 4:  The invading number is  52,197.3846.

	Digit to Eliminate
	Keystroke Sequence
	Resulting Number in Display

	start
	-
	52197.3846

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	0
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