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The University of Calgary
Department of Chemical & Petroleum Engineering

ENCH 501: Transport Processes Quiz #3 October 3, 2006

Time Allowed: 35 mins. Name:

1) (6 pts) The law of radioactive decay of a substance is that the instantaneous rate of
disintegration is directly proportional to the mass of the substance remaining. If 0.5% of a batch of
radium disappears in 12 years, a) what % would disappear in 1000 years? b) If the half life is the
time it takes for 2 of the substance to disappear, what is the half life of the batch of radium?

2) (4 pts) A viscometer consists of two long, concentric, rotating cylinders. The space between
them is filled with an incompressible fluid. The inner cylinder has a radius kKR and it is rotated at a
rate Q; rpm. The outer cylinder has a radius R and it is rotated at Q,. If the resuiting flow is laminar,
the velocity distribution for the tangential direction u(r) is given as:

u = [R¥(1 - kA" {r[Q,R? - QKR - [(KZR*/M(Q, - Q)}

Define the rate of angular distortion in the flow. Obtain an expression for the radial position at which
the rate of angular distortion equals zero?
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