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NAME	DATE	PERIOD

Lesson 12: Applications of Arithmetic with Powers of 10
Let’s use powers of 10 to help us make calculations with large and small numbers. 
12.1: What Information Do You Need?
What information would you need to answer these questions?
1. How many meter sticks does it take to equal the mass of the Moon?
1. If all of these meter sticks were lined up end to end, would they reach the Moon?
12.2: Meter Sticks to the Moon
1. How many meter sticks does it take to equal the mass of the Moon? Explain or show your reasoning.
1. Label the number line and plot your answer for the number of meter sticks.
· [image: /app/tmp/embedder-1671074487.5610538.png]
1. If you took all the meter sticks from the last question and lined them up end to end, will they reach the Moon? Will they reach beyond the Moon? If yes, how many times farther will they reach? Explain your reasoning.
1. One light year is approximately  meters. How many light years away would the meter sticks reach? Label the number line and plot your answer.
· [image: /app/tmp/embedder-1671074487.582121.png]
· 
 
Are you ready for more?
Here is a problem that will take multiple steps to solve. You may not know all the facts you need to solve the problem. That is okay. Take a guess at reasonable answers to anything you don’t know. Your final answer will be an estimate.
If everyone alive on Earth right now stood very close together, how much area would they take up?
12.3: The “Science” of Scientific Notation
The table shows the speed of light or electricity through different materials.
	material
	speed (meters per second)

	space
	300,000,000

	water
	

	copper (electricity)
	280,000,000

	diamond
	

	ice
	

	olive oil
	


Circle the speeds that are written in scientific notation. Write the others using scientific notation.
[image: /app/tmp/embedder-1671074487.6036916.png]
12.4: Scientific Notation Matching
Your teacher will give you and your partner a set of cards. Some of the cards show numbers in scientific notation, and other cards show numbers that are not in scientific notation.
1. Shuffle the cards and lay them facedown.
1. Players take turns trying to match cards with the same value.
1. On your turn, choose two cards to turn faceup for everyone to see. Then:
8. If the two cards have the same value and one of them is written in scientific notation, whoever says “Science!” first gets to keep the cards, and it becomes that player’s turn. If it’s already your turn when you call “Science!”, that means you get to go again. If you say “Science!” when the cards do not match or one is not in scientific notation, then your opponent gets a point.
8. If both partners agree the two cards have the same value, then remove them from the board and keep them. You get a point for each card you keep.
8. If the two cards do not have the same value, then set them facedown in the same position and end your turn.
1. If it is not your turn:
9. If the two cards have the same value and one of them is written in scientific notation, then whoever says “Science!” first gets to keep the cards, and it becomes that player’s turn. If you call “Science!” when the cards do not match or one is not in scientific notation, then your opponent gets a point.
9. Make sure both of you agree the cards have the same value.
If you disagree, work to reach an agreement.
1. Whoever has the most points at the end wins.
Are you ready for more?
1. What is ? Express your answer as:
11. A decimal
 
11. A fraction
 
1. What is ? Express your answer as:
12. A decimal
 
12. A fraction
 
1. The answers to the two previous questions should have been close to 1. What power of 10 would you have to go up to if you wanted your answer to be so close to 1 that it was only  off?
1. What power of 10 would you have to go up to if you wanted your answer to be so close to 1 that it was only  off? Can you keep adding numbers in this pattern to get as close to 1 as you want? Explain or show your reasoning.
1. Imagine a number line that goes from your current position (labeled 0) to the door of the room you are in (labeled 1). In order to get to the door, you will have to pass the points 0.9, 0.99, 0.999, etc. The Greek philosopher Zeno argued that you will never be able to go through the door, because you will first have to pass through an infinite number of points. What do you think? How would you reply to Zeno?
Lesson 12 Summary
The total value of all the quarters made in 2014 is 400 million dollars. There are many ways to express this using powers of 10. We could write this as  dollars,  dollars,  dollars, or many other ways. One special way to write this quantity is called scientific notation. In scientific notation,
400 million
dollars would be written as  dollars. For scientific notation, the  symbol is the standard way to show multiplication instead of the  symbol. Writing the number this way shows exactly where it lies between two consecutive powers of 10. The  shows us the number is between  and . The 4 shows us that the number is 4 tenths of the way to .
Some other examples of scientific notation are , , and . The first factor is a number greater than or equal to 1, but less than 10. The second factor is an integer power of 10.
Thinking back to how we plotted these large (or small) numbers on a number line, scientific notation tells us which powers of 10 to place on the left and right of the number line. For example, if we want to plot  on a number line, we know that the number is larger than , but smaller than . We can find this number by zooming in on the number line:
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