Water Wave Mechanics (’08 Spring)

Final Exam (2 hours)

1. (30) For the long waves past an abrupt channel transition (from channel width 
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 and depth 
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 to width 
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and depth 
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), we obtained the reflection and transmission coefficients as
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respectively. Show that these solutions satisfy the conservation of energy.

2. (40) A cylinder with radius 
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 and draft 
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 is heaving (moving vertically) with a velocity 
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 in shallow water of depth 
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(a) Express the stroke of the cylinder in terms of 
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 and 
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.

(b) Calculate the wave height near the cylinder generated by this motion.

(c) Calculate the time-averaged kinetic energy of the cylinder. Assume that the volume of the cylinder is constant as 
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 regardless the phase.

(d) The cylinder motion is being damped due to wave generation. If the velocity is reduced to 
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 after one wave period, calculate 
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 using the energy conservation. Note that the difference of time-mean kinetic energy of the cylinder is the same as the energy flux away from the cylinder.

3. (30) Inside surf zone, the Rayleigh distribution is given by

   
[image: image16.wmf]0

.

1

,

)

ˆ

(

2

rms

)

/

ˆ

(

>

=

³

-

a

a

H

H

e

H

H

P


(for example, see Goda (1975), Coastal Engineering in Japan, Vol. 18). 
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 in offshore area as in Eq. (7.13) of the textbook.

(a) Derive the expression for the wave height that is exceeded by 
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 of the waves by the similar manner as that used to derive Eq. (7.17) in the textbook.

(b) Derive the expression for 
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H

 similar to Eq. (7.20) in the textbook.

Hint: Obtain the Rayleigh probability density function, 
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, using the above Rayleigh distribution, and use 
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 when you change the integral w.r.t. 
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 to the integral w.r.t. 
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 as in Eq. (7.20) in the textbook.

(c) Compare 
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 in offshore area (
[image: image25.wmf]0

.

1

=

a

) and inside surf zone (
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), and provide a possible explanation for the difference.

_1274009312.unknown

_1274014339.unknown

_1274016067.unknown

_1274016075.unknown

_1274016083.unknown

_1274016090.unknown

_1274016094.unknown

_1274016087.unknown

_1274016079.unknown

_1274016070.unknown

_1274016057.unknown

_1274016062.unknown

_1274014352.unknown

_1274011272.unknown

_1274011432.unknown

_1274011473.unknown

_1274009377.unknown

_1274011090.unknown

_1051345822.unknown

_1051346104.unknown

_1274009250.unknown

_1051346001.unknown

_1051345772.unknown

_1051345805.unknown

_1051345746.unknown

_985611856.unknown

