Magnitude and Intensity Lab - Key




A: Introductory Questions
1.  The 2004 earthquake in Sumatra was one of the largest earthquakes ever recorded. Was it felt in San Diego? Why or why not?

No, it was not felt in San Diego because it was very far away. It had a large magnitude, but not intensity (as defined later on in this worksheet).

2.  The 1994 Northridge earthquake (in Los Angeles) was felt in San Diego but did not cause any damage here. Why not?

The Northridge earthquake was much smaller than the Sumatra earthquake in magnitude, but the damage in Los Angeles was significant. Minimal damage occurred in San Diego. This is because the intensity of the earthquake (the strength of the ground shaking) was high enough in San Diego to produce damage.
3.  Have you ever felt an earthquake? What did it feel like?

Students enjoy talking about earthquakes they’ve experienced; this could be used as a basis for classroom discussion on why some students felt a given earthquake and others did not.
B: Background Information
Magnitude: An earthquake’s magnitude describes the strength of the earthquake, or how much energy was released during the earthquake. If the earthquake is recorded by several different seismometers at different locations, the seismograms recorded will have different amplitudes but the magnitude of the earthquake will not change. Magnitude is measured from seismograms.

Intensity: A measurement of an earthquake’s intensity describes how much ground motion was felt at a specific location. For a single earthquake, the amount of ground motion will be different at different locations. Often, the highest intensity is closest to the earthquake. You do not feel earthquakes that are very far away, but that doesn’t mean they are small! The intensity at your location is just very low. Intensity is measured based on what people felt and what was damaged.

C: Experiments with the QCN Sensor
We do not show example data for this lab exercise as it was not particularly successful in the classroom due to the construction of the floors. Minimal energy was transferred into the floor, so the sensors did not record motion unless an object was dropped very close to the sensor. We suggest experimenting with this lab before using it during class.
Questions for Students to Answer:
8.  How does the amplitude recorded by the QCN sensor change as you drop the book from further and further away?

Ideally, the peak amplitude recorded by the QCN sensor will decrease as the book (or other heavy object) is dropped from the same height but further and further distances.
9.  Are the amplitudes recorded when dropping the book from 0.5 meters the same as those recorded when dropping the book from 1.0 meters? Which has larger amplitudes?

The amplitudes should be smaller when the book is dropped a shorter distance.
10.  The motion of the ground created by dropping the book is similar to an earthquake. When you drop the book from different heights, is it equivalent to changing the magnitude of the earthquake or the intensity of the earthquake?  Why? (Review the Background Information if you need to.) 

Dropping the book from different heights is equivalent to changing the magnitude of the earthquake – a different amount of energy is being transferred to the floor.
11.  The amplitudes you plotted in the graphs change with distance, even though the book was dropped from the same height. Is this equivalent to a measurement of magnitude or of intensity? Why?

The change in amplitude with distance when dropping the book from the same height is equivalent to measuring intensity; further distances produce smaller ground motion.
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