Earth Science Today, Earthquake and wave lab (takes about 50 minutes) 

We can't go down deep into the Earth.  What's more, we can't even see into the Earth.  How do we know what's there? 

We "hear" into the Earth. 

Waves travel through the Earth.  They slow down or speed up and bend in characteristic ways that tell us what the inside of the Earth is like. 

On the mysterious planet hcratsnroc, there are only two kinds of material, plain water and water plus cornstarch.  An earthquake happens on this planet and the shock waves travel 45 inches (everything is smaller on hcratsnroc) to your city.  It takes them 4.9 seconds to reach you.  You learn that the shock wave takes only 4.6 seconds to reach another city that is equally distant from the earthquake but in the other direction.  Your challenge is this, is the material between you and the earthquake mostly PLAIN WATER or is it CORNSTARCH WATER? 

Your materials are these:  a ruler, a stop watch, a kitty litter tray, 400ml of plain water, and a 400ml mixture of water plus cornstarch (put 200ml starch in a beaker, then add water, mixing until entire mixture is 400 ml).  Keep cornstarch well mixed! 

Hint:  to see when a wave "arrives" at its destination in your kitty litter tray, you can move your head until you see the reflection of one of the overhead lights at the spot in the water you want to see the wave.  Then, when the wave passes, you can clearly see the lights ripple. You will need to practice to get good enough to make accurate measurements. You can get a good straight wave by tilting the tray slightly, then letting it fall back. 

This puzzle illustrates the conceptual way in which we figure out what kinds of materials are in the Earth under our feet.   

Now, consider that another researcher, wondering how far it is across the mysterious ncratsnorocton ocean (a pure water ocean with no cornstarch), measures the time it takes for a wave to cross the ocean, reflect off the far side, and return.  He finds that the wave returns in 40 seconds.  How wide is the ocean?
For your report, be sure to explain what you did, and why,  report ALL of your results (not just an average), and interpret your results (this must include an evaluation of uncertainty in your measurements, calculation of wave velocities, and comparisons of your wave velocities with the measurements on hcratsnoroc.  Discuss differences scientifically.  You must show your calculation of the predicted width of the unknown ocean and explain your results.  

 (lab report due in one week, this particular lab report should be typically a page and a half long (enough to properly explain your lab and results), including what you did, what the results were, and how you interpreted the results). 

