Geophysics 325 Mid-term exam       October 24th 2001

Answer both questions. In question 2, answer 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 sphere of  radius a and density ρ is buried in the Earth. The centre of the sphere 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.

(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 assume that the attraction of the sphere is identical to that of a point mass at it’s centre.






(5 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 sphere as   x½ = 0.766d










(4 points)

(c) The figure on the next page shows gz data across a buried object. If  you assume the object is a sphere, calculate the depth of the centre (d).











(4 points)

(d) What is the excess mass of this sphere?



(5 points)
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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2. Answer two of the following questions. Your answer should be a page of writing at most. Include a diagram in your answer. 

(a) What three factors cause the acceleration of gravity to vary along a profile from the Equator to the North Pole? Make it clear if each factor causes an increase or a decrease, and indicate why. 

Is the acceleration of gravity greater at the North Pole or the Equator?







(8 points)
(b) Explain the concept of  isostatic equilibrium. 


How do the Airy and Pratt hypotheses explain what holds mountains up?  








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

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



(8 points)
Total for question 2 = 16 points

Total for whole exam = 35 points

MJU October 2001

_1065380708.unknown

