Solution 1.22

First list the dimensions of the various quantities:

{py={ML%}; {L}={L}; {4 ={ML'TT}; {Qsing}={T"}

Note that sing is itself dimensionless, so the Coriolis frequency has the dimensions of Q.

Only pand x contain mass {M}, so if s in the numerator, p must be in the denominator. That
combination z/p we know to be the kinematic viscosity, with units {L>T}. Of the two remaining
variables, only Q sing contains time {T™}, so it must be in the denominator. So far, we have the
grouping /(p Q sing), which has the dimensions {L?}. So we put the length-squared into the
denominator and we are finished:

Dimensionless Ekman number: Ek = 2# Ans.
p L= Qsing
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	Note that  sinis itself dimensionless, so the Coriolis frequency has the dimensions of .

