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ME 106 Fluid Mechanics: Midterm 1
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1. For the Bernoulli equation, does it matter if pressure is specified as absolute or relative? Justify your
answer.
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2. We know that buoyancy force is equal to the weight of water displaced. But why is it that the
buoyancy force does not depend on depth, even though pressure does? That is, why is the buoyancy
force on the two submersed cubes the same even though the pressures felt by each cube could be
vastly different? ,8 . F
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3. Consider the syringe drawn below. Neglect viscous offects and friction between the piston and cylinder.
/i

Assume the density of the fluid is that of water (1000 kg/m?). -
&
Pil[l“ P.‘“n.l

F—» fluid [7) jet, v = 100 km/hr

(?
Exit area = 2.8 mm”

Piston area = 4.4 cm’

(a) Estimate the force I in Newtons required to eject the fluid at the speed of 100 km /hr. Careful

with units. ] - .
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(b) Is this a reasonable force to generate with one’s thumb? A o
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(c) Is your estimate higher or lower than the actual force one might require? Provide reasoning. /
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die (conduit) filled with hot liquid plastic as shown.
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4. Consider a machine to coat wire in plastic. Assume the wire is drawn through the center of a cylindrical

(a) Determine the force F in Newtons required to pull the wire at 3 m/s with D = 2 mm, d = 1 mm,

L = 50 cm. Note, the liquid plastic is non-Newtonian, but we can assume a constant shear rate
and an apparent viscosity u = 0.8 Pa-sfor the given conditions.
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thinning or shear thickening? Why?
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(b) Would the plastic ultimately coat more effectively once the wire exits the conduit if it was shear
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5. An L-shaped gate is used to regulate water height. At what wate
open? Neglect the mass of the gate and friction of the hinge.
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r height D will the gate begin to flip
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