V-u=20
V-Vp =0
0° 0° 0°
Vg = 0,090,079
0x* 0y? 0z7

=0
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d¢ odn Jd¢on
0z Ot 0Oxox

w = on z =1n(x,t)
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op 1[/00\° [9d\° -
—Eﬁ'z(a) +<E>_+gn—6(t)

0

&

dx

1

2 8(}')
)+

)

on z =1n(x,t)

+ gz = C(t),

onz =n(x,t)
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d(x,t) =p(x+L,t)

d(x,t) =p(x,t+T)
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P(x,2,t) = X(x) - Z(z) - T(t)

L

bd(x,z,t) = X(x)+-Z(z) - sinot
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sinot =sino(t+T)

sinot = sinot cosol + cosot sinoT

cosaol =1 sinol =0

4

ol = 0,21

4

o= 21/T
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d(x,z,t) =X(x)-Z(z) - sinot

d%X (x) | d*Z(z)
— -+ Z(z) - sinot + X(x) - ——7 " sin ot = (
10%X 1 0%7 -

X 0x2 7 0z2
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d*X(x)/dx?

X(x)

d*Z(z)/dz*
Z(z)

+k?



d*X(x)/dx?

X ©
X(x) =A coskx + B sinkx
2 2
d Zéz()zgdz g2
Z(x) = Ce*? + De~ k2
d(x,z,t)

= (A coskx + B sinkx) (Ce*? + De™*%) sin ot
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A coskx + B sinkx
=A cosk(x+ L)+ B sink(x + L)
= A(cos kx cos kL — sin kx sin kL)
+B(sinkx coskL + cos kx sinkL)

4

coskL =1 sinkL =0

4

kL = 0,271

4

k= 2m/L
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dp

_E_O on z=—h

W =

—A coskx(kCe*? — kDe™*%) sinat = 0 on z = —h

4

—Ak cos kx(Ce ™" — De*") singt = 0

4

C = De?kn



BEDFEREH

C = De?*h

¢ = Acoskx(De?*Mek? + De~*2) sin ot
¢ = ADe*" cos kx(e*W*2) + e~k(h+2)) gin gt

¢ = G coskxcoshk (h+ z)sinot

G = 2ADek"h
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2 27
091 (g_i)) +(g_‘§> +gn=C()

on z = n(x,t)
@ F 45—

_l___(uz_l_WZ)] + ... =C(t)
z=0



10¢ C(t)
n=—— +——
- got| _, 9
_ 59 oskxcoshk(h+z)cosat|  +
m) 1= 7 cos kx cos Z) COS O e 7

Go cosh kh C(t
C> =[ 7 ]coskxcosat+%



Go cosh kh C(t)
n = 7 cos kx cos at + R

@ FFfEl 9 S Enldo, Cc(t) =0

H
1 = Cos kx cos at

_ Hg
G = 20 cosh kh
_ Hgcoshk(h+ z)

o cosh kh cos kx sin at
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d 0
W=——¢=—77 on z =1n(x,t)

dz Ot

H gk sinhk(h + z)

2 0 cosh kh

H |
= —Eacoskxsmat

cos kx sin ot
Z=0

2 = gk tanh kh
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d 0
W=——¢=—77 on z =1n(x,t)

dz Ot

H gk sinhk(h + z)

2 0 cosh kh

H |
= —gacoskxsmat

i

2 = gktanhkh 78R

cos kx sin ot
Z=0



S EEAR 2

2TC B 27Tt b kh
7 =g 7 an
[? g
2:—:—
C 2 ktanhkh
9 ., 21h
L_ZﬂT tanh—L
L = Lytanh kh
Ly
C = —tanh kh

T



Standing Wave

_ Hgcoshk(h+ z)
B 20 cosh kh

cos kx sin ot

_ Hgcoshk(h+ z)
B 20 cosh kh

4

H g coshk(h + z)
2 o coshkh

4

H g coshk(h + z)
2 O cosh kh

sin kx cos ot

(cos kx sin ot — sin kx cos at)

¢ =

sin(kx — ot)

¢ =
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H g coshk(h+2z)
¢ == 2 o cosh kh sin(kx — ot)

n(x,t) = ! 6(]5 = Ecos(kx — ot)

gé‘tOZ
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khiNKELZE

kh + e—kh

cosh kh =

kh

:> cosh kh = 87



ekh-+-e_kh

COShO)'|‘§E'§ cosh kh = >
khDNNELNIGE
de” d?e? (kh)?
(0+kh) — ,0 o
° et az| g T
z=0 z=0
kh)?
ekh=1+kh+( 2) + .-
kh)?
e‘kh=1—kh+(2) +---
1 (kh)? (kh)?
COShkh=§ 1+ kh + +(1—kh+ S

2
(kn)?_,

=1+



cosh kh e 1

sinh kh € kh

tanh kh 1 kh
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0% = gktanhkh = gk* h



BDI5E

\{0
A
c

-’
~ 4

0% = gktanh kh = gk
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