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Name: ______ ___________


 St. #:                                      

GEOL 335.3 (2024/25) Homework assignment #2
Instructor:  Prof. I. Morozov


        Due: Feb 26, 2025
1) [25%] In a refraction experiment, two reversed travel-time functions for refractions (head waves) were recorded from two shots S1 and S2:
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where xs1=0 and xs2=500 m are the coordinates of the shots, p1 = 1/(2000 m/s) and p2 = 1/(2100 m/s) are the apparent slownesses, and t01 = 0.5 s and t02 are the intercept times for the two shots. The velocity of direct waves was also measured and found equal 400 m/s. 

a) Determine t02. Hint: reciprocal times in these experiments must equal each other.

b) Determine the true refractor velocity and dip.

c) Determine the depths beneath each of the two shot points.

d) For a receiver halfway between the shots (at xR = 250 m), determine the source and receiver delay times for each of the shots (so there will be four delay times). Make a sketch illustrating the meanings of these delay times. How do these delay times compare to each other and relate to t01 and t02? 

2) [20%] In a refraction experiment, the direct-wave velocity of V1 = 400 m/s, head-wave velocity V2 = 2000 m/s, and the crossover occurs at 200 m from the shot.  Assuming a single horizontal refractor, at what depth is it located?

3) [20%] A deep seismic record is obtained by using 9 coherent sources simultaneously and stacking (summing) records from 200 receivers. Assume that each record from a single source would contain the same signal amplitude s and noise amplitude n. Also assume that all noise is incoherent and produced on the receiver side (by wave propagation and recording).

a) What are the amplitudes of the signal, S1, and noise, N1, on the individual records before stacking?

 b) What are the amplitudes of the signal, S, and noise, N, on the stacked record?

c) What is the total improvement of the signal-to-noise ratio relative to one source recorded on one receiver (s/n), in decibels?
d) Answer questions a)-c) assuming that the sources are mutually incoherent, such as mine blasts. 
4) A seismograph has recorded a direct wave and a reflection. The direct wave resulted in a voltage pulse of 5 mV, and reflection amplitude was 70 dB lower. 

a) (10%) What was the electrical output (voltage) for the reflection? Explain.

b) (5%) Can both of these signals be recorded correctly using a 16-bit recorder? Explain. 
5) [10%] By striking a hammer during shallow seismic work, we produce an acoustic signal of about 2-ms duration. What sampling frequency (in Hz) should we use for recording?
a) [10%] If the seismic velocity of the subsurface is 2 km/s, what is the vertical resolution limit for recorded reflections?

· Hint: the vertical resolution equals ¼ of the wavelength. What is the length of the 2-ms wave pulse traveling at 2 km/s?
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