	LessonTitle: A Million and More                                        Pre 1.4  

	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 and use scientific notation to calculate how long it would take to fly to distant stars. The Powers of Ten video could also be viewed. The point of this is to help students understand why we use scientific notation to describe large numbers

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

	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 



	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:  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?
Pre 1.4a   


A Million and More
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?

Pre 1.4b



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?

4)
Now you must go to Delta Centauri which is 9 x 1013 miles from the sun.  How 
long will it take to arrive?

5)
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.

PAGE  
1

