How is earthquake energy transferred through different materials?

Name ___________________________________________



Date __________________

Run 1 – Parallel push with tightly linked arms.

Run 2 – Perpendicular push with tightly linked arms.

Run 3 – Parallel push with loosely linked arms.

Run 4 – Parallel push with 1st half tightly linked and 2nd half not linked at all.

Run 5 – Perpendicular push with 1st half tightly linked and 2nd half not linked at all.

Predictions

Do you think Run 1 and Run 3 will be different in any way? If so, why? If not, why not?

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

How would you estimate the density of Run 1 and Run 3?

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

Do you think Run 1 or Run 2 will be faster? Why?

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

Collect Data:

	Run
	Trial 1 Time
	Trial 2 Time
	Trial 3 Time
	Average Time

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	


Results:

Discuss these questions with your group, and construct your answers together.

1. Did your predictions match the actual results of the experiments? Explain.

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

2. What differences in the properties of Earth materials are being modeled by changing the way students were arranged in Runs 1 and 3?

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

3. What differences in the properties of Earth materials are being modeled by changing the way students were linked their arms in Runs 4 and 5 compared to Runs 1, 2 and 3?

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

4. To which earthquake waves do the parallel and perpendicular lines refer?

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

5. What kind of energy transfer (interaction type) is involved as the push makes its way down the line of people with tightly linked arms? Draw an energy transfer diagram to describe this transfer of energy.

6. If you compare Runs 4 and 5, why did they produce such different results? What is different about the way that a parallel push moves through unlinked people and the way that a perpendicular push moves through unlinked people?

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

7. How do you think phases of matter (solid vs. liquid) influence the ability to transfer the energy that you diagrammed in question 5 and that you wrote about in #6?

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

8. At any given seismic station, which main type of wave arrives first (P, S or Surface waves – Surface waves are the L, or Love, and the R, or Rayleigh, waves)? Which main wave arrives second? Does this agree with your prediction and your observations of Runs 1 and 2?

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

9. Describe what you learned about how the P and S waves travel through Earth’s interior to explain what scientists believe about the mantle, outer and inner core. Feel free to watch the animations on your computer or to use a textbook.

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

10. Go to the Chimacum Middle School Earth Science webpage (http://educatoral.com/earth_science.html). Scroll down and click on the How to Find an Epicenter? Link. Go through the activity then use the rest of this sheet to draw a sample map with the epicenter of your quake triangulated.

