
Solution 1.68 

This is a two-dimensional surface-tension problem, with single curvature. The surface tension rise is 
balanced by the weight of the film. Therefore the differential equation is 
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This is a second-order differential equation with the well-known solution, 

1 2C exp[Kx] C exp[ Kx], K ( g/Y)η ρ= + − =  

To keep η from going infinite as x = ∞, it must be that C1 = 0. The constant C2 is found from 
the maximum height at the wall: 

x 0 2 2h C exp(0), hence C hh =| = = =  

Meanwhile, the contact angle shown above must be such that, 
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The complete (small-slope) solution to this problem is: 

1/2where h (Y/ g) cot .Ansr θ=1/2hexp[ ( g/Y) x],= −hr   

The formula clearly satisfies the requirement that η = 0 if x = ∞. It requires “small slope” and 
therefore the contact angle should be in the range 70° < θ < 110°. 
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