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Homework 1 Solution 
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4. (30%) 

Kinematic free surface boundary condition (as shown in class) 
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Using the Taylor series expansion and retaining only the linear terms, ( )O ε , we have  
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Dynamic free surface boundary condition 

From Bernoulli equation: 
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If this equation is applied to the far field where 0,  0φ η→ →  and ( ), atmp x t p=
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Using the definition of surface tension, pressure on the free surface is 
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Thus, we have dynamic free surface boundary condition as follows: 
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