Geophysics 325 Mid-term exam       October 23rd 2002

Answer both questions. In question 2, answer any two sections

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.

Please make sure your name is on your paper  ( 1 point)

1. A cylinder of  radius a and density ρ is buried in the Earth. The axis of the cylinder is at x = 0 m and depth  z=d. The Earth has a density of ρo. Gravity measurements are made on a profile along the x-axis at the surface of the Earth (z=0).

(a) Show that the vertical component of the acceleration of gravity (gz) at the surface of the Earth (z=0)  is given by
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where G is the gravitational constant. 

You may use Gauss’s Theorem to derive this result. Clearly indicate the surface that you use for integration.

 s∫ g.ds = 4πG (mass inside surface S)



(7 points)

(b) Using the result from part (a), show that the half width (x½) of the gravity anomaly is related to the depth of the cylinder as   x½ = d










(4 points)
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(c) The figure shows two density models. Density values are in kg m-3. Sketch the gravity anomaly (gz) on the graph provided. Make the differences between  the two curves clear. Calculate the value of gz at x = 0 m in mgal and indicate the half width of each curve.






















(7 points)

Note : 1 mgal = 10-5 ms-2    G = 6.67 x 10-11 m3 kg-1s-2
Total for question 1 = 18 points

2. Answer any two of the following questions. 

Your answer should be one page of writing at most. 

Please include a diagram in your answer. 

(a) Describe two common applications of gravity exploration. For each application, indicate typical densities of the materials being studied and sketch the gravity profile across the  target.










(8 points)
(b) Explain the basic principle of the mass-on-a-spring gravimeter.

What field procedure is required to use this device to get a measurement of the absolute value of a gravity at a given location. Clearly explain any corrections that should be applied. 











(8 points)
(c) Why are the Free Air and Bouguer anomalies applied to gravity data when the measurements are made at different elevations? 

Are these corrections exact or approximate?

Explain the physics (and sign) of each correction when the measurement point is below the reference level.


(8 points)
Total for question 2 = 16 points

Total for whole mid-term exam = 35 points
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