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St. #:                                      

GEOL 483.3 (2017/18-02) Homework assignment #2
Instructor:  Prof. I. Morozov



 

                          Due: Feb 14 2019

1) Substitute solution 
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, where and  are the scalar and vector potential functions, respectively) into the equation of motion discussed in class: 
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 (note the summation in repeated subscripts). 
a) [15%] Show that this equation reduces to two independent equations containing only or  These equations correspond to P- and S-waves, respectively.
b) [10%] Show that a gradient of any field can be added to 
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, without changing the values of U.
2) [15%] A harmonic wave is travelling through the Earth with velocity 4 km/s. Assuming that the maximum strain equals 10-8, what is the maximum particle displacement for waves with frequencies: a) 1 Hz, b) 10 Hz, c) 100 Hz?
3) [10%] Is it possible to have spherical symmetry for an S-wave propagating away from a point source? Explain. From this, can you suggest how a point, pure explosive source (which is spherically-symmetric) can generate S waves?
4) [25%] An elastic body is uniformly stretched in all directions: x ( (1+)x , y ( (1+)y, z ( (1+)z. Express:
a) Strain tensor,
b) Dilatational strain, 
c) Stress tensor
5) Deviatoric strain is defined as 
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, where  is the dilatational strain, 
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, and constant a is selected so that the trace of
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 equals zero: 
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. Thus, deviatoric strain describes the variation of the shape of the body without changing its volume. 
a) [10%] Derive the value of a.

b) [15%] Express the elastic-energy density within an elastic body:
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in terms of the dilatational and deviatoric strains.
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