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[3] (24%) State and explain the Reynolds transport theorem and its application to the conservation of mass
and momentum. (Note, define clearly all the variables and state clearly the assumptions you need to
make)

[4] (15%) A shaft (diameter: D) is pulled through a cylindrical bearing {width: L) as shown in the following
figure. The lubricant that fills the gap ({length: B) between the shaft and bearing is an oil having a viscosity
{iW). (a) Determine the force P required to pull the shaft at a velocity (V). {b) Determine the torque T
required to rotate the shaft at an angular velocity {{1). Assume the velocity distribution in the gap is linear.
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{5] {15%) Derive an expression for the variation of total head across the streamlines of a rotating liquid.
{Note, define clearly all the variables and state clearly the assumptions you need to make.)
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[6] (20%) Derive expressions for the velacity distribution, total flow and film thickness of a Newtonian liquid
flowing under gravity down on s surface inclined at an angle of 8 to the horizontal. Assume that the flow is

laminar and fully developed. (Note, define clearly all the variables and state clearly the assumptions you
need to make.)




