
Student Handout #1

What do you know?

Directions: Based on your prior knowledge, please answer the following questions regarding the diagram.  
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1. Which letter indicates the direct ray?

2. Which letter indicates the reflected ray?

3. Which letter indicates the refracted ray?

4. In which layer does the energy travel the fastest?  How do you know this?

Student Handout #2

Name:___________________________

Direction(s):  The school district is planning construction of a new elementary school.  To plan the work necessary to begin construction, they have asked our physics class to help them find out what is underneath the playground, and how far it is from the surface to the bedrock.
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1. Based on our previous discussion and human simulation, what two components will we need collect information about what is below the surface without digging?

2. Draw the components you listed above on the diagram in a position or geometry that would provide us with enough information to help the school district. 

Student Handout #3

Name:___________________________________

Directions:  The survey we designed as a class has been carried out by a local geophysics consulting firm and the results are in.  Below is a printout of the data.  Time is the time since the explosion. Please study the data and answer the questions below.
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Notes:

Equation:

Questions:

1. Calculate the depth to the bedrock from the data above?

	Material
	VP (m/s)
	Material
	VP (m/s)

	Granite
	5000 - 6000
	Marble
	3700 - 7000

	Diorite
	5780
	Sandstone
	1400 - 4300

	Gabbro
	6450
	Limestone
	5900 - 6100

	Basalt
	5400 - 6400
	Anhydrite
	4100

	Dunite
	6800 - 8640
	Shale
	2100 - 3400

	Gneiss
	3500 - 7500
	
	


Table 2.1. P- -wave speeds for some rock material, from Dobrin (1976). 

 2. Using the table above and your calculations from the first page, what type of rock will the elementary school be built?
Student Handout #4

Name: __________________________________________

Directions:  Add the following terms to the diagram below.  There is no single correct placement for each term, so you must be able to justify the placement of the term;

Angle of reflection, Angle of refraction, Headwave, Direct wave, Huygen’s principle, Normal, Critical angle, Snell’s Law


HOMEWORK
Analysis of real data

Based on your success with the previous data set, the local geophysics team has decided to hire you as a summer intern.  They have recently gotten back from the field in New Zealand where they collected this seismic record from a region called Wainuiomata.  Write up a lab report that includes your interpretation of the data as a potential building site.  (Note: You will want to do some internet research on what makes a good building site)

Geophone 1 (first vertical line on the left) was 100 m from the explosion and the geophones are 8 m apart, so the last geophone (number 24) was 184 m from the explosion.  The vertical time scale is in milliseconds, starting from 0 (the time of the explosion) at the dark line at the top of the plot to 200 milliseconds at the bottom of the plot.
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