]3 fhg HOMEWORK =1 §QL§TLQN§_

a. AN \DEAL Fo WD 1S INCOMPRESSIBLE AND HAS ZERO

VISCOSITY.

b, STREAMLINE: SCATTER BUQYANT PARTICLES ONTO

A FLUID SURFACE AND TAKE PHOTQGRAPRH

WITH SHORT EXPOSURE TIME:

PaTHLINE: LINES IN THE SKY DUE TO METEQORITES:

g. DISPERSION RELATION IN FINITE DERPTH:

-

W’ = gk tanh kH

b, THIS TENDS TOWARD w'= gk FOR kH»i1,

gi THE DISPERSION RELATION COMES FROM SUBSTITUT-

ING THE SOLN @(x,2.¢t) INTO THE FREE SURFACE

COND'N Py + 9% =0 on 22O, THE RESULT |S A

COND'N THAT RELATES w & Kk — te, w= k),

Mery



THE DISPERSIVE NATURE OF WATER WAVES MAY BE _

OBSERVED ON THE OCEAN,

WHERE LONG WaAVES TRAVEL

FASTER THAN SHORTER WAVES,

GIVEN "b_(x,{‘)“ A sin fk'x-wt),.

P (x,2.t) = -%eu cos (kx-wt )

(IN DEEP WATER)

THEN . u-'*%‘ wAe“Sin (ex -wt )

o e
.w=ﬁ="wlqet

cos (kw-wt )

2%

* pu= -eRL = egAe“ gin (kx-cwt )

a P_.EASE SE
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b. PLEASE SEE p. 8

20 A
B Pk = = QD = OGL 5 Ra & =Wige

e AT WAVE CREST,

k2,
P:nt’ PgAe -@an

* AT WAVE TROUGH, pw:.® -pgAhAe = - pgz,

» AT NODE Poar = -qu}.

Meac



. '3: = --.:._;“Aekz cos (kx-wt )

Dw k
s Bt = = wrAe sin (kx-wt)

AS SHOWN ON p. 2, u (S 90" OUT-OF-PHASE WITH %

AND v 1S 180° QUT-OF-PHASE WITH 3.

el

THE HORIZONTAL VISCOUS FORCE 1S PROPORTIONA

TO wulul, AS SHOWN ON p 10, THE MAXIMUM
ulu N = G =
THE VERTICAL VISCOUS FORCE |S PRQPORTIONAL TO

wliwl, THE MAX VALUES OF wlw| OCCUR AT THE

WAVE NODAL PQINTS,

6,  H = 18 o
Zoome = —9!1'\
d= Q. 6m
w= 1 "% w'= gk tann kH  (FINITE DERPTH)

FROM J.N. NEWMANS MARINE H'DYNAaMICS (1977)

FIGURE 6.3 (p 2&5)

x

h 118 18 .
FoR “e- % BT < 483 %= % O.28
— A= 64.29m.
k=% = 0 098




FROM EQ. (3.2) IN 13, 42 READING B2, WE KNOW

THAT

sosn (k(zaH)d
ph b= pg_é.___cn.ﬁ.h_kH

19,000 %i = A (1000 “¥1)(10%:)(0.4711)

5 T A= 4 033 m

ES £ nm. “.:'}
VERTITAL

. THE INERTIAL FOACE DUE TO THE LOCAL ACCEL-

ERATION ©OF THE FLLUID RELATIVE TO THE FIXED

SPHEAE IS

_?3

Lot F ® (my+ 0¥ )8y

L]
T -9m

« FROM EQ, (2100 IN 13.42 READING 82,

Sinn k(2em)

‘%‘:i'(x,:.t) = WA

' = Sen(g)
« FROM J.N, NEWMANTS M, H, myy = 3 2

- w= %en (%)

52.- EULER: -%%* O‘V\7=-J@_‘V(p+eaz)

INVOKING THE VECTOR (DENTITY (£6.(4.3) 1IN
READING 1 )¢

ol

I Vv(V.9)= T.97 Qx(vx’/\”/')

<!

ASSUNME TREOTATIGNALY

Tead
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%V¢ + %V(V¢-V¢) = -'é“T?(pq-eaz)

7(83) + v(ive-va)= V(- % - q2)

V(adf-w‘iz'lv¢]=+%+gz)= Q

e FOR V() TO EQUAL ZERQ FOR ANY ARBITRARY

..... YALWE QF ¢31 () MIST BE INDEPENDENT OF SPACE
- COORDINATES., THUS

¥ fvers Be g co.

2
b lvel'~ Q&) -~ py=-eFy
a, A
&g
&) PADD\.E\ : e - %
A B C
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a, WAVE FRONT ADVANCES AT V= Jz'

| e k=% a {.5708 '

[ =~ « DEEP WATER DISP'N REL, t w =gk = w= 3 9258 "%,

| _Mand




ty & g 8 s
%e
e ® Vg T 12s H

YES. IF THEY KNOW THE DISTANCE x FROM THE

WAVEMAKER AND TIME ¢t FOR THE WAVE FRONT

TO REACH THEM, THEN V4= 7t ,

IN_ DEEP WATER. Vo= 2 Vg,

c. THE POS'N DOES NOT MATTER, AS LONG AS x AND

1t ARE KNOWN,

® 40,

e Eo=%e3A'= 4.0663 10" Un

. Eu-éeaAa= 4. 0663 x 10* ‘:'I/'r'rfk

« E=363A°= 8.4325x10° 7
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