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Question 1.

e M Dy (ke by, h)e™ =t eV dk, d,
Po(,y;0) = 1 / / Je

Solution Problem 1

Fourier transform of field at distance h
w(kg, kys h) / / po(,y, h)e FTe Y dydy
Backpropagate to radiator
Dok, by 0) = po(k iy h)e ™"

where k, is the vertical wavenumber

k2 — k2 — k2 K2+ k2 <K?
k. = x y x y
i k2 +E2— k2 KD+ KD > K
Question 2.
T eikmozr _ e—ikzoa:
w Ly ah =sin(-—) = .
Py, ) = sin(o) .

where k.o = k/2 = w/2c. Insert into eq. 1 and use EGW eqn. 1.5

472
Insert into Eq. (4)
1 A , ‘ ‘
pw(x, Y; O) - Q_i[e_lkzohe’bkzox — e_Zkzohe_Zksz]
— ¢ ka0t sin(%)

with ko = \/k2 — k2, = kv/T — 0.25 = kv/3/2

(4)



Solution Problem 2

) T eikmox + efikxoz
w(x,y,0) = cos % = 5
c

with k,o = w/2c = k/2. Wavenumbers in rotated coordinate system

/ k, —k
K, = =2
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z0 T \/5 26\/5
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v V2 2ev2

Williams eq. 2.102 leads to

! ! L2 ! ! ! !
w(k,, k,; 0) = 7[SiHC((kx - kIO)L/Q)sinc((ky - kyO)L/2)

+sinc((k,, + ko) L/2)sinc((k, + ko) L/2)]

Directivity function using transformations in eq. (9)-(12),

(10)

(11)

(12)

(13)



pw
D(0.6) = —3 (ks k. 0)

ipwL?

= i [sinc((k, — ky, — w/QC)L/\/i)sinc((kx +ky, — w/2c)L/\/§)

+sine((ky — ky, +w/2c)L/V2)sinc((k, + k, +w/2c)L/V2)]  (14)

with
k, = ksinfcoso (15)
k, = ksinfsing (16)

Question 3.

Surface of radiater has a standing wavefield with crests parallel to the y-
axis, generating two plane waves propagating at grazing angle cos™!(1/2) = 60°,
interfering at all distances h to produce a standing wavefield in the horizontal
plane, but propagating vertically



