
17. We assume that the pressure is the same at all points that are the distance d = 20 km below the surface.
For points on the left side of Fig. 15-31, this pressure is given by p = p0 + ρogdo + ρcgdc + ρmgdm,
where p0 is atmospheric pressure, ρo and do are the density and depth of the ocean, ρc and dc are the
density and thickness of the crust, and ρm and dm are the density and thickness of the mantle (to a
depth of 20 km). For points on the right side of the figure p is given by p = p0 + ρcgd. We equate
the two expressions for p and note that g cancels to obtain ρcd = ρodo + ρcdc + ρmdm. We substitute
dm = d − do − dc to obtain

ρcd = ρodo + ρcdc + ρmd − ρmdo − ρmdc .

We solve for do:

do =
ρcdc − ρcd + ρmd − ρmdc

ρm − ρo
=

(ρm − ρc) (d − dc)
ρm − ρo

=

(
3.3 g/cm3 − 2.8 g/cm3

)
(20 km − 12 km)

3.3 g/cm3 − 1.0 g/cm3 = 1.7 km .
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