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1.(100) The large reservoir drains through a pipe of length L and diameter d within which the power
loss is given by drnf V2L, Derive the differential equation giving dh/dt in terms of i and the constants
gliown in the figure. (You are not asked to solve the differential equation.)
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2.(100) In a hydrauli
) iydraulic buffer, the force F applied to the bulfer piston is balanced by the pressure force
be fixed in the piston. Fluid

exert is :
movoidtc:)\:at:;: Slbmtn by the fluid. In the figure, the axes are taken to
1t 1e stationary piston with speed Vy, and t! : s
i \en leaves the cylinder as & free_jet. The flow
P /,,—-L

quasi-steady, incompressible, and effectively inviscid.

3 s Gap, total arca Aj

Ry Free jet

Cylinder area jﬂ ’ljﬂ :5}3 - F
density p _7:
?_{. e o z Free jet { 00,
R - Aec ﬁr e

ion along a clearly identified streamline,

(a) By using the incompressible form of the B i
ms of atmospheric pressuré Pa, Ps Vo

find the pressure p; acting at face 1 of the control volume in ter
and the unknowr velocity V; in the free jet.
e control volume shown in the figure, and

(b) By;)alancing mass and momentum on the content
using the result from part (a), find F in terms of(p, Ac, Vp and A..) Atmospheric pressure pa acts
C(lllally on all faces of the piston_ CO_PD ___—-——-'-'___'-_—_
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