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A total of 100 points is possible for this exam. The number of points for each question is indicated.

Question 1, 10 points

- A digital broad band seismogram (flat velocity response) for an earthquake at 100 km's distance has a maximum amplitude of 2000 counts at a frequency of 2Hz. The gain is 10**9 counts/m at 1 Hz. What is the earth displacement at 2 Hz.

- Assuming that the Wood Anderson seismograph has a gain of 2800, calculate the local magnitude Ml.

Question 2, 5 points

- On a 3 component seismometer, the amplitude on the EW and NS components are equal and positive. The earthquake is located at an azimuth of 225 deg from the station. What is the polarity on the Z-component.

Question 3, 5 points 

- An earthquake is recorded at an epicentral distance of 90 degrees. The travel time difference between sP and P is  50 secs. Assuming a constant P-velocity of 9 km/sec under the station and Vp/Vs ratio of 1.78, calculate the approximate hypocentral depth.

Question 4, 10 points

- A 3 station array has the coordinates (km) and P-arrival times as shown below. 

   station 1 (0,0)             

   station 2 (20,0)            

   station 3 (0,10)            

A seismic wave arrive with an azimuth of 45 degrees and has the apparent velocity of 10 sec/deg.

· Calculate the apparent velocity in km/sec.

- If the wave arrives at station 1 at time t=10 secs, at what time does the wavefront arrive at stations 2 and 3 ?

Question 5, 10 points

- If you have the following arrival times at 2 seismic stations  for the same earthquake, determine the Vp/Vs velocity ratio.

           station 1   Pg= 20.0 sec

                       Sg= 30.0 sec

           station 2   Pg= 25.0 sec

                       Sg= 39.0 sec

- Determine the origin time

Question 6, 10 points

An earthquake catalog for a 15 year period can be described as

    Log N  = -1.2 * M  +  6.5

- What does the relation describe.

- How often will an earthquake of magnitude 6.0 occur.

Question 7, 5 points

- An earthquake has Ms = 7.5. The amplitude used was measured at 18 secs. If the same amplitude had been measured at 22 secs, what would the magnitude had been.

Question 8, 5 points

- Show on an earth model the ray paths of the following phases: Pn, Pg, PmP, pScS, PKIKP and PKP.

Question 9, 5 points

- Under what circumstances will you get two different PPP arrivals at the same station at the same time.

Question 10, 5 points

Schematically draw an earthquake displacement spectrum and indicate what measurements are used to determine seismic moment and stress drop.

Question 11, 5 points

Sketch the fault plane solution where strike and dip of the two fault planes are 60,60 and 170,10 respectively. Indicate P and T axis.

Question 12, 10 points

- What is an earthquake composite fault plane solution.

- Why use composite fault plane solutions.

- What assumptions underlies the use of composite fault plane solutions.

Question 13, 5 points

Two earthquakes A and B have the same seismic moment. Earthquake A has a stress drop of 100 bars and the source displacement spectrum has a corner frequency of 4 Hz. Earthquake B has a source displacement spectrum with a corner frequency of 2 Hz.

-What is the stress drop for earthquake B.

Question 14, 2 points

· At what distance approximately (Moho depth 30 km), will Pn arrive before Pg for a surface focus earthquake ?

Question 15, 3 points

Filtering is often needed to see seismic phases on a broad band seismogram. Which filters are used to see the following phases:

· S, SS and surface waves at teleseismic distances ?

· P for small local earthquakes ?

Question 16, 2 points

· What does component rotation mean ?

Question 17, 3 points

-  Which are the critical observations to obtain to get accurate location of local earthquakes ?




