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1.3 Find the pressure p both inside and outside the core of the Rankine
vortex. Show that the pressure at r = 0 1s lower than that at r=co by an
amount §°G? (hence the very low pressure in the centre of a tornado).
Deduce that if there 1s a free surface to the fluid and gravity is acting, then

the surface at r =0 1s a depth 51109‘[8 below the surface at r=oo.
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1.4 Take the Euler equation for an incompressible fluid of constant
density, cast it into an appropriate form, and perform suitable operations

on it to obtain the energy equation:
d 1 L gV = = ((p! +%Srﬁ>u nd<
<

where V is the region enclosed by a fixed closed surface S drawn 1n the
fluid, and p' denotes P+ S 75 the non-hydrostatic part of the pressure

field.
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1.5 For an inviscid fluid we have Euler's equation

Lo +zox0 (R ) =-§ Ip- 7y,

ot

and, whether or not the fluid is incompressible, we also have conservation

of mass:

Show that
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Deduce that, if P is a function of g alone, the vorticity equation is

exactly as in the incompressible, constant density case, except U= is
replaced by &/
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