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e Writeu=x—ct, v=x+ct

0 0
Yo =Yu+ Y = Yoz = | 7= + 7 (yu+yv):yuu+2yuv+yvv
ou Ov

0 0

Yt = —ClYy + CYp = Yt = Cz <% - %)( yv) = Cz(yuu — 2Yypw + yvv)

o Substitute in PDE = g, = 0 VERIFICATION ONLY
yuv:0:>yu:f*(u) :>y:/ f*(S)d5+g(U)

T opw = Y1) = f(o —ct) +gle+ct) >

o y=f(z—ct)+glx+ct)

t=0:f(z)+g(z) :Oand —cf'(z) + g’ (x) =V cos 2kz
V.
:>—f(x)+g(x):2—]%81n2kx (+d) — no effect on y

o fla) = —% sin 2kz, g(z) = % sin 2k « FOR EITHER

Vv
@{sin@k(m + ct)] — sin2k(z — ct)]} FT to end bits

y(x,t) = v cos(2kx) sin(2kct) = y(x,t) = 0 when 2kx = (n +

2kc
@ @Waves with wavelength % and@
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nlL)yn = 0 so linearity = PDE satisfied

n27r2c2

Then C2 ” —n=— 12 —5—Yn — (=

(a) ok since y,(0,1) = (1) =(0)
(c) ok since Yy |t=0 :@ because sin(mrTCt) =0att=0
o

= !
We need l%$(l —z) = ;an sin? = %nl = /0 l%x(l — x)sin nlﬂdx
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by orthogonality
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similar examples seen.




o + e (0 =)+ 5 (G0 + o= pabo ) + 57 (G0 + = piw) =0

ap Oou Ov Ow 0
i 0<8 +8 +az>+%[(p—p0)u4r”-]—0

2nd order in smallness

= pt+ po(uy +vy +w,) =0

. 0 0 0
() pre = =pog(u) = o (01) = po 5w
N2 for each component

PoUt = —Pxy, POVt = —Py, POWt = —Pz
= Pit = Pxx +pyy + D2z
daf
But p=f(p) = (p = p0) = 7 loo(p — po) = (p— po)

2 2 2
= Pzz = C Pzx, Pyy = C Pyy, DPzz = C P2z

= Ptt = 02(pxx + pyy + pzz)

(iii) p=po(1+$), U= @y, v:¢y7 w= ¢,

= PoSt = _p0(¢xa: + ¢yy + ¢zz)

st =~ (bar + Sy + ) (1)

From N2
G, D
_(th) Csxj%(cs+¢t)—0:>cs+¢t (t)

As |z| — oo, P disturbance = F(t
Qi

= ?s = — ¢
From (1) & (2)
Py = —pu = —(buw + byy + 022) QML)

= Gy = (Pua + yy + 022



4. (i)
(a): vertical component of velocity approaches zero at great depth.

(b): vertical component of velocity of free surface is consistent with

that prescribed by 7.
(c): pressure is continuous at free surface.

(ii) Try

¢ = f(z)sin(kx — wt) to be consistent with (ii)
-k =0

f= A 4 Be*?

(a) = B=0 , ¢ = Ae* sin(ka — wt)

(b) = Aksin(kx — wt) sin(kx —wt) = A= c%u
¢ = %ekz sin(kz — wt)

(c) — %}2 cos(kx — wt) + gacos(kx —wt) =0
= w? =gk
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Energy is always propagating with c,.
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5. (i) The associated equations are oo _ @
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Hencez—§w is a function of (z —y):>GSlsz:§x + F(z —y)
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(ii) We note that either approach gives z = 53:2 +lonz=y,z>0 (x)
The characteristics that cross * = 0,y > 0 and y = 0,z > 0 cannot be extended

across = + y = 0, soDis

(%) shows z is continuous everywher@
The only curve on which discontinuities in z;, z, can exist 1S

By calculation we find that as  — y in 22 > 32,2, — —2z 2y — 3z, and that
asx—>yinx2<y2,zz—>3x,zy—>—2x.

= @in 2y, 2y Of magnitud@

- (iii) Next:

. . . . or = (0x, oy)
In + 62" = 0z 5x+8z oy, Paz +Q8z =R \
Oz y oz oy
_ _ _ _ or
_ 0z 0z 0z 0z
In — 6z~ = ox + oy, P +Q =R
BW Oz y oz oy
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Since z is cont., 0z = 52_ x
0z 0z 021" \ ’

(51‘[%] + dy [ay} —OandP[ax] —i—Q[ }:O

Oz + +
The necessary condition for |— and to be non-zero is
—_— ox (9x




