Cuestion 2 (Unit 14}

Two incompressible inviscid Huids occupy the regions (< 2 < oo and =k < 2 < O
resprctively; where 2 is messured wertically upwards. The upper Duid has density
g and the lower fiuid, bounded by a lixed Aoor at = = -, has density p.. where
#y > py. In this problem yon are asked to investigate the propagation of small-
asnplitade wawes within the two Huoids.

(i} The velocity potentials for the upper and lower Hmds are ) and e, respaec-
thvely, = = ((x, 1) B8 the displacement. (from = = 0) of the interface, ug is the
Huid welocity component parallel to the z-amg, and s the magnitode of the
accederation due to gravity. Show that, under suitabibe modeiling assumptions
which should be stated clearly;
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[ii] Show that for the propagation of simple Soosoidal wases, the (scaled) wise
number & and angalar froqueney o satisfy the equation
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(iii) Hencefind the wave condition relating the wave speed ¢ and the wavelength X.

Question 3 (Revision)
{i] Detormine the parts of the steip 2| < 2, —00 < y < oo, in which the equation
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ia elliptic, hyperbolic or parabobie. Indicate these parts (of the strip) and the
associated classifications clearly on a disgram.

Indicate which parts of the strip, if any, have no real characteristics through
each point.

{iiy Constder the problem
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Specify a new dependent variable v(z, y) which differs from u{z, ») by a poly-
nomial in ¢ such that the original problem, when expressed in terms of o, he-

comes a problem invelving a homogeneous differential equation. Write down
this problem.

=1 Msr<l, 0y<l)

Dieserilee each step in o procedure to solve this new problem and henoe to find
1 (bt o wod ey ont this procedure ),
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