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Question 1, 10 points

An accelerometer has a sensitivity of 10 V/(m/s*s). The earths velocity is 300 nm/sec at 0.1 Hz.

- What is the voltage output from the accelerometer.

A 2 pole high pass filter with a corner frequency of 1.0 Hz is connected to the accelerometer.

- What is the voltage output from the accelerometer-filter.

Question 2, 15 points

A short period seismometer is connected to a recording drum. The peak gain for displacement is 100 000 at 1.0 Hz. A long period seismometer is connected to a recording drum. The peak gain for displacement is 1000 at 0.05 Hz. Both instruments record a background noise of 1 mm amplitude on the paper records.

- What is the true earth background displacement noise at 1 Hz and at 0.05 Hz.  

The two instruments are now replaced by a broad band sensor which has a flat displacement response between 0.001 and 10 Hz. the sensor is connected to a drum recorder with a flat frequency response. 

- What is the amplitude of the recorded 0.05 Hz noise relative to the amplitude of the recorded 1.0 Hz noise. Can both be seen on the reorder at the same time.

- An earthquake with an amplitude 100 times the background noise level at 0.05 Hz is now to be recorded digitally. If at the same time it should also be possible to resolve the background noise with a resolution of 10 Hz at 1.0 Hz, how large is the minimum dynamic range required of the digital recorder.

Question 3, 10 points

2 seismic stations A and B are located at (0km,0km) and (100km,0km) respectively. On station A, the NS and EW amplitudes are -10 mm and 10 mm respectively. On station B the NS and EW amplitudes are 10 mm and 10 mm respectively.

- Locate the earthquake

- Determine the polarity (up or down on the Z-component) on station A and B.

Question 4, 10 points

- In a particular area, one earthquake of magnitude 5 occurred in 5 years. Assuming that several smaller events went undetected and no event larger than 5 occurred, calculate the a-value assuming that the b-value is 1.2. How many earthquakes of magnitude 3 should have been detected pr year. 

Question 5, 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 6, 10 points

A single layered crust is assumed ( one layer over Moho). TPg and TPn are the travel times of Pg and Pn respectively.

- Schematically draw the curve TPg - TPn as a function of depth assuming that the distance is large enough so that TPg > TPn.

- How can this curve be used to determine the hypocentral depth of local earthquakes.

Question 7, 5 points 

Figure 1 shows global travel time curves. 

- What is the approximate depth assumed for these curves.

Question 8, 15 points

Figure 2 shows a lower hemisphere plot of polarities. 

- Determine the fault plane solution with strike and dip of the two possible fault planes.

- Indicate the P and T axis.

- What is the type of the fault. 

Question 9, 15 points

Figure 3 shows the radial and transverse components of an earthquake. The y-axis unit is in nm * 100000

- Which trace is the transverse and which is the radial component and why.

- What does L and R on the figure stand for.

- Use Figure 1 to get an approximate distance.

- Calculate Ms.

Question 10, 5 points

- Show on an earth model the ray paths of the following phases: pPmP, ScPScS, PKiKP, PKIKP and Pdiff.




