Geophysics 325 Mid-term exam    Friday October 29th 2004

Name ________________________________

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 hand in this exam, with your name and student number listed above

Useful formulae

1 mgal = 10-5 ms-2    

G = 6.67 x 10-11 m3 kg-1s-2

For a cylinder at depth d,  half-width, x½ = d

Gravitational attraction of a slab, thickness Δz , density contrast Δρ,   gz = 2πG Δρ Δz
Free Air correction (mgal)   = 0.3 h,   where h is in metres

s∫ g.ds = 4πG (mass inside surface S)


Question 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. 

If you use Gauss’s Theorem to derive this result, clearly indicate the surface that you use for integration.





(7 points)
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(b) A microgravity survey is being conducted in the area shown above. The figure above shows a tunnel buried beneath a small valley. 

The density values are in kg m-3. 

On the graphs provided, sketch 
· the Bouguer anomaly  at the reference level 

· the measured gravity at the surface






Both these quantities are defined as 0 mgals at ‘A’, as indicated by the dot


Be quantitative at points ‘B’ and ‘C’.


At ‘B’ assume the cylinder has no effect


Make half-widths clear. Ignore terrain corrections and effects.









(12 points)


Total for question 1 = 19 points


Question 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) A gravimeter is placed at a fixed location and measurements are made every hour. What two factors will cause the reading to change with time?

Explain how a relative gravimeter can be used to make absolute measurements of gravity. 

 


















(8 points)
(b) Outline the two hypotheses for isostacy. 


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











(8 points)
(c) Define the geoid. How can its location be measured?  

A gravity survey is made along the shore of a large lake. 

If the lake surface is an equipotential, explain how it is possible for g to vary along the profile.









(8 points)


Total for question 2 = 16 points



Total for whole mid-term exam = 35 points
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