Water Wave Mechanics ('14 Spring)

Mid-Term Exam

1 (30) A corrugated bottom moves under a fluid which has a free surface. The moving bottom is described by 
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 where 
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 is the amplitude of the bottom which is small compared with the wavelength, and 
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 is the speed of the bottom. Note that 
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(a) Find the exact bottom boundary condition.

(b) Find the linearized bottom boundary condition on 
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2 (20) Show analytically that the wave length, 
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, for a given constant period, 
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, increases with water depth, 
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. You may use the relationships 
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3 (20) Uniform swell in deep water has a period of 12 s and approaches the coast with nearly straight and parallel bottom contours at an angle of 
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 from the shore-normal direction. When the waves finally break on the beach, the water depth at breaking is 2.5 m and the breaker height is approximately the same as the depth. Calculate the wave-breaker angle and the refraction coefficient. What is the deepwater wave height? 
4 (30) Consider seiching in a two-dimensional triangular basin as shown below. The depth of the basin is given by
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in which 
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 = length of the basin, and 
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 = water depth at the center of the basin.

(a) Starting from Eq. (5.37) in the textbook, find the expression for 
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. You may consider only the left half of the basin for your analysis.
(b) The normal seiching modes in this triangular basin can be divided into two classes, i.e. odd modes and even modes, as shown in Fig. 5.6 for a rectangular basin in the textbook. Describe the mathematical conditions for 
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 at the center of the basin for odd and even modes, respectively.

(c) Obtain a modified Merian formula to calculate the fundamental seiching period in the basin. Use the attached table for Bessel functions. Check your solution by comparing with that in Table 5.1 of the textbook.
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