Understanding Isostacy and Buoyancy

1) There is huge lake with constant water depth 100 cm and an extension of 500 km. The water in the lake is still and unperturbed (nothing moves). Now we drop objects A, B, C in the lake and wait until everything becomes still and quiet again. Using the isostasy principle determine how many cm will the objects be sticking out above the water level. 

(Assume that the object will remain in the same orientation as they are show below when put into the water. The density of water and of the objects are shown in Figure 1, together with their height. Hint: remember that the pressure at the bottom of the lake has to be the same everywhere when everything is still, with and without the objects.)
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For additional credits: what would happen if object C was a sphere with diameter 5 cm instead?

Using ISOSTACY:

We want to find the height above water
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     (in figure)

We know the pressure needs to be the same at the bottom below the block and in all other water points.
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We can now solve for h and hout, since we know all the other variables.


[image: image4.wmf]()

A

wA

w

A

outwAAw

w

hhh

hhhhh

r

r

r

r

=-

=-+-


If you collect terms the expression for hout assumes the simple form:
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Plug in numbers and find that hout,

A
B
C

0.29126 cm
Sinks to the bottom, because density is higher than water.
0.38835 cm

This formula is actually more general and applies also to the volumes, since it only implies the same multiplicative factor on both side of the expression (width x length)
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Answers:

Using BUOYANCY:

An object in water displaces an amount of water equivalent to its weight. The weight of our block is density *volume:
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V is the  volume submerged in water, so volume that stays above water is just:
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plug this in the previous expression and solve for Vout
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Which is the same expression derived using ISOSTACY.

For additional credits: what would happen if object C was a sphere with diameter 5 cm instead?

First we know that the fraction of volume above the water level is just given by the ratio’s of the densities. This fraction is the same for the square and for the sphere.
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(realizing this would give you ½ pt.)

However the sphere has a different volume, therefore the height above water hout will be different. We begin by computing the volume above water 
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Now:
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