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Answer all the following Ouestions [100 Marks for alll

Ouestion (It (50 Msrks)

(a) What are the main classifications of fluid behavior? Show different examples of Non-
Newtonian fluids and plot the main flow curves indicating the various types of time-
dependent fluids. (10 Murks)

(b) Derive the velocity profile and the volume flow rate and walls shear stress of Bingham
plastics-flow between two parallel plates for the following conditions:

(I) Fixed plates (15 Marks)
(II) Moving the upper plate with velocity U* and fixing the lower one (15 Marks)

(c) For Bingham plastics flow in a circular pipe, derive the Buckingham's equation and
lrow to reduce it to Newtonian fluids. (10 Murks)

Ouestion (21 (50 Murksl

(a) Develop expressions for the boundary layer thicknessd. the wall shear stress r,. , the

total tiictional dra-e force .F,. and the drag coefficient C,,, for laminar boundary layer

f'lou' of po\\'er lau' lluids o\ier a flat plate u'ith zero pressure gradient flow, assuming
the velociry profile in the boundan'layer to be -eiven by:
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The following relations msv be used:
x-Montentum:
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z-Momentum (cylindricsl coordinstesl
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(b) Compare the previous results obtained in (a) if the velocity profile is expressed as:

(25 Marks)

(25 Murks)
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