Gravity Game Activity Sheet

Story:

In this game, you are an ant on earth who’s trying to rescue your human family (the Simpsons + pet fish) who has been kidnapped by a mysterious villain. The only clue that the villain left is a scale that’s attached to a switch. 

Your first job is to figure out what weight would trigger the switch.  Walk onto the scale to see how much you weigh. Then you need to find which weight would trigger the switch. You can use the slider to select the number of ants you want to have on the scale.  Keep track of your guesses on the worksheet. 
Keyboard controls:

· Up arrow = go forward

· Down arrow = go backward

· Right arrow = turn right

· Left arrow = turn left

· Spacebar = jump

Earth data table

	Mass (number of ants)
	Weight (mites)

	1
	1

	It’s basically a 1:1 ratio
	

	Correct answer is a multiple of 12, randomly generated each time that the game is reset
	

	
	


Circle the correct weight for the scale on Earth. You will need to match this weight on all the other planets!
Pluto data table

	Mass (number of ants)
	Weight (mites)

	1
	0.1

	The ratio is 1 to 0.1, meaning that the weight is 1/10 the weight on Earth.
	

	To get the correct mass, divide the target weight by 0.1
	

	
	

	
	


SWITCH DRIVER/NAVIGATOR ROLES!

Mars data table

	Mass (number of ants)
	Weight (mites)

	1
	0.4

	The ratio is 1 to 0.4, meaning that the weight is 4/10 (or 2/5) the weight on Earth
	

	To get the correct mass, divide the target weight by 0.4
	

	
	


Krypton data table

	Mass (number of ants)
	Weight (mites)

	1
	3

	The ratio is 1 to 3, meaning that the weight is 3 times the weight on Earth
	

	To get the correct mass, divide the target weight by 3
	

	
	


Discuss and answer these questions with your partner:

1. On planet Krypton, how much would 100 ants weigh? Make a prediction first and then test your prediction.

100 ants would weight 300 mites.
2. What did one ant weigh on each planet?

	Planet
	Weight of 1 ant

	Earth
	1

	Pluto
	.1

	Mars
	.4

	Krypton
	3


3. Why did it take different numbers of ants to get the same weight on each planet?

Because the gravity is different on each planet, so you need different numbers of ants to get the same weight. For example, on a low gravity planet, you need more mass to get the same weight as on a planet with higher gravity.

4. How else did your ant behave that showed the different gravity on each planet?

When the ant jumped, it goes up higher on low gravity planets, where it weighs less. The ant’s jump is much lower on high gravity planets, where it weighs more.
5. On which planets can you jump higher than earth? On which planets is it harder to jump than earth?

You can jump higher on Pluto and Mars, where the weight of 1 ant is a fraction of the same ant’s weight on Earth.
6. If an ant weighs more on a planet than on earth, what does that mean about the gravity on that planet compared to earth?

If an ant weights more on a planet than on earth, this means that the gravity is higher on that planet compared to Earth. An example is Krypton, where an ant weights 3 times what it would weigh on Earth.
7. In this game, the number of ants represents the mass. Can the same mass have different weights on different planets? Why or why not? 

Yes, the same mass can have different weights, depending on the gravity. If the gravity is higher, the same mass weighs more. If the gravity is lower, than the same mass weighs less.
8. If 20 ants weigh 60 mites on Planet A and 30 ants weigh 60 mites on Planet B, on which planet is the gravity stronger?

The gravity is stronger on Planet A because you need fewer ants to get the same weight. The more ants you need to get the same weight, the lighter the gravity.
9. If it takes 10 ants on Planet X to have the same weight as 1 ant on Planet Y, what can you say about the gravity on the two planets? Which planet has a stronger gravity?

The gravity on Planet X is 1/10 the gravity on Planet Y because each ant on Planet X only weighs 1/10 that of the same ant on Planet Y.
10. If the gravity on Planet L is a lot stronger than the gravity on Planet K, and 5 ants weigh 10 mites on planet K, would you need more or fewer ants to weigh 10 mites on planet L?

You would need fewer ants to weigh 10 mites on Planet L because the stronger gravity on Planet L will make each ant weigh more than on Planet K.
