Question 5

An incompressible inviscid Auid Hews down a channel with speed I, Acroas the
foor of the channel there i a smmall semi-eylindrical ridge of radius & where o is
augligible compared with the fapth of the water, Asgurning that the fAow can be
medelled as being two-dimensional, the stream function ja given by
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waers - and @ are plane polar coordinates with the ongin at the eentre ok the
eviinder, Write down the velocity componsiia of the fow. Assuming that the

tifect of gravite at the Fidge cin be considersd constant thow that the terwnward

furce per unit lengeh on the cyitneer 13 30p, — o072, whers Pa 18 the pressure at
along distance from the ridge

|t aesded, you may quote the regulss 1y sin? g9 = 3aad Csingdd - 2

Question &
AE & result of twe waves travelling in opposite dirsciions aléng the fength of a
natrew laks, & standing wave osciilation known ag & seichs i3 formed. The height of
the water suefpes With respect to some =ouifibrium podeton, £ My be fepregentsd
by she funciion
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where L iy 2he length of the laka (in Imistres
(1] Ehow ihas flz b satishies the wWave squatian

(0] Are thers valyes of 2 for which this mathematical model seadicts ne movement
af the surface” [F there are, give thess values

liej ¥What is the masimum vertical displacermant (the 2mplitude| st the shore {z =
0T If is measured in metres atiove s squilibrium position, ]

tiv) The length of the Wilee, L, is 1500 metres and it 8 10 metres deep. 'ge an
APECUpriale Bppretimation to Fad the »ave spead. o when the wavalength s
twice the leagth of the jake and show that the oerjad ef cscillation of the wave
18 appeoximatels 3 minutes. | You'may taks -he magnitude of the aceoleration
due dn Eravity, g, as 10 m a~? |

Cruestion 7

17} Find the genecal solution w = wiz, g ol the parijal differsniial ejzation
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() The fenction ik, gl satishes the partial difepomiya] souation
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tad Show that thiz suelion A parabolic o the region R of the {2, ylplane
b '-"'-'I'llr"l. Mo "|;_'ﬁr:-r'q'

(2] Find the squations of the sharacteristic cyrves in the région B and hence
snaw that the rharacteristic eroedingtes mar be chosen bo he
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1] Use'these characierisiir conrdinates and the “hain rils 1n transform the
ourdial diFerenrial cquatisn {1 taiis staarard form

ldF Henee and using the resufe of fart [i], abave, fnd the genesal aelutian
= uid, gl of Equation (1),
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