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GEOP 315

Fall 2002
Lab assignment # 2
Huygen’s principle

(Due date: October 19,2003)

Objective


To understand the importance of Huygen’s principle in constructing wavefronts in various media.

Introduction


Huygen’s principle states that every point on a wavefront can be regarded as a new source of waves.  It is useful in drawing successive positions of wavefronts. In this exercise, we will use Huygen’s principle to draw successive positions of wavefronts in the following types of elastic media:

1. A homogeneous isotropic medium.

2. Heterogeneous isotropic medium.

3. Homogeneous anisotropic medium.

4. Heterogeneous anisotropic medium.

Exercises

1. The medium is homogeneous and isotropic with a constant velocity of 2,000 m/s.  The wavefront is plane.  Draw the wavefront after t = 500 ms.  Answer the following questions:
a. Did the wavefront change its shape?

b. Did the wavefront change its direction?

2. The medium is heterogeneous and isotropic with a velocity function given by:      V(Z) =  1,500 + 0.5 Z.  Draw the wavefront after t = 500 ms.  Answer the following questions:

a. Did the wavefront change its shape?

b. Did the wavefront change its direction?
3. The medium is homogeneous but anisotropic with a velocity function given by:    V() =  2,000 (1 – 0.5 |cos ), where  is measured counter-clockwise from East.  The wavefront is initially spherical.  Draw the wavefront after t = 500 ms.  Answer the following questions:

a. Did the wavefront change its shape?

b. Did the wavefront change its direction?

4. The medium is heterogeneous and anisotropic with a velocity function given by:    V(Z,) =  (1,000 + Z) (1 – 0.5 |cos ), where  is measured counter-clockwise from East.  The wavefront is initially spherical.  Draw the wavefront after t = 500 ms.  Answer the following questions:

c. Did the wavefront change its shape?

d. Did the wavefront change its direction?
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