GEOL 2112 Midterm #1 Name:

QUESTION #1: A 1m long by 0.5m wide by 0.5m tall specimen of granite was put into tension
with a force of 13250 kN. Under that load, the specimen stretched by 2 mm. Calculate Young’s
Modulus (E) for the granite.
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QUESTION #2: Determine the P-wave speed (Vp), S-wave speed {Vs), and estimate the Rayleigh
wave speed {Vg) be for the granite in Question #1. Assume that the specimen has a density (p)
of 2750 kg/m?, and a Poisson’s ratio (v) of 0.25.
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QUESTION #3: A government geophysicist knew that there was a large explosion at exactly
1:46pm at quarry site 10 km away from a sensitive seismic station. When reviewing the
seismograph for the day of the explosion, which type of wave would have arrived first? How
long after would the next wave arrive? Assume that the rock between the quarry and the
station is granite with the properties from the previous guestions.
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QUESTION #4: Determine the value (in degrees) of the reflection (x) and refraction (v} angles in
the following situation. Then, add the path of the critically refracted wave to the diagram, and
determine the critical angle of incidence that generates it. Note: the diagram below is not to
scale.
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QUESTION #5: The first P-wave arrivals from an earthquake arrived at different seismic stations at the
following times after the earthquake:
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Station Distance from Time since
earthquake (km} | earthgquake (s)
A 5 1
B 10 2z
C 15 3
D 25 4
E 35 5
F 45 6

Plot the data on the graph.
Identify the following on the graph: head wave, direct wave, crossover distance.

Determine the speeds of the direct wave and head wave.
How long after the head wave would the direct wave arrive at Station F?
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QUESTION #6: The moon has a radius of approximately 1737.5 km, and the acceleration due to gravity
at the moon’s surface is 1.62 m/s’. The tota! volume of the moon is approximately 2.197x10% km?.

What is the average density of the moon?

The surface of the moon is composed of basalt and ‘anorthosite’ with densities of around 2700 kg/m®. Is

the moon layered? Why? \ \
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QUESTION 7: Explain how a ship saifing on the ocean could traverse a ‘hole’ in the geoid (e.g. from a

positive height to a negative height and back to 2 positive height) and never be going downhill or uphill.
[llustrate your explanation with a sketch.






