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Converting from the centerline velocity to the pressure gradient in Womersley flow
From the solution for velocity as a function of 
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We would like to determine the velocity profile in terms of the centerline velocity, 
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.  To do this, we must first write the centerline velocity in terms of 
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Now note that 
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Recall that we can talk about a complex velocity 
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We were not given the complex form of 
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, but we were given its magnitude and phase, and we know that for any product of complex numbers 
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.  Therefore, we can obtain 
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Since the true pressure gradient is the real part of the complex pressure gradient, we can write:
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