Geophysics 325 Mid-term exam       October 22nd 2003

Answer both questions. 

Notes and textbooks may not be used.

Please explain how you derive your answers. 

Credit will be given for both the method and the final result.

Question 1 

(a) A horizontal slab has thickness Δz and density contrast Δρ. Use Gauss’s Theorem to show that the slab produces a vertical component of the acceleration of gravity (gz) given by


gz = 2πG Δz Δρ

Clearly indicate the surface (S) that you use for integration.










(8 points)

(b) The figure shows a density model of a tunnel buried in a layer of sand . Density values are in kg m-3. 

At point A, gz = 0 mgal. Sketch the gravity anomaly (gz) on the graph provided. 
Note that vertical and horizontal scales are different in the figure.

Calculate the value of gz at B, C and D in milligals









(10 points)


Gauss’s Theorem

s∫ g.ds = 4πG (mass inside surface S)


Gravity anomaly at surface (z = 0) for a buried cylinder. 
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a = radius of cylinder, 
d = depth of axis


Δρ =density contrast, x = horizontal distance from axis of cylinder


Note : 1 mgal = 10-5 ms-2    G = 6.67 x 10-11 m3 kg-1s-2






Total for question 1 = 18 points
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Question 2

Answer any three of the following questions. 

Your answer should be 1 page at most. 

(a) What is the geoid? 

Sketch the shape of the geoid over a buried excess mass and a buried mass deficit. Explain your answer.










(6 points)
(b) Explain what is meant by regional trends and gravity residuals (anomalies)

How can regional trends and gravity residuals  be separated? Illustrate your answer with a diagram.













(6 points)
(c) Explain Airy’s hypothesis of isostatic equilibrium (with a diagram).


How can you determine if a mountain range is in isostatic equilibrium?








(6 points)
(d) What factors cause the acceleration of gravity to vary with latitude? 

For each factor, explain if gravity is stronger at the Pole or at the Equator.

Exact numbers are not needed.









(6 points)






Total for question 2 = 18 points





Total for whole mid-term exam = 36 points
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