‘ 2.3 2.3 An unknown immiscible liquid seeps into the bottom of an

open oil tank. Some measurements indicate that the depth of
the unknown liquid is 1.5 m and the depth of the oil (specific
weight = 8.5 kN/m?) floating on top is 5.0 m. A pressure gage
connected to the bottom of the tank reads 65 kPa. What is the
specific gravity of the unknown liquid?
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The two open tanks shown in Fig. P2.4 have the same
bottom area, A, but different shapes. When the depth, h, of a
liquid in the two tanks is the same, the pressure on the bottom
of the two tanks will be the same in accordance with Eq. 2.7.
However, the weight of the liquid in each of the tanks is dif-
ferent. How do you account for this apparent paradox?
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212 The basic elements of a hydraulic press are shown in l
Fig. P2.12. The plunger has an area of 1 in.2, and a force, .F"
can be applied to the plunger through a lever mechanism having
a mechanical advantage of 8 to 1. If the large piston has an area
of 150 in.2, what load, F,, can be raised by a force of 30 Ib
applied to the lever? Neglect the hydrostatic pressure variation.
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Hydraulic fluid
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2:13 A 0.3-m-diameter pipe is connected to a 0.02-m-
dxa{neter pipe and. both are rigidly held in place. Both pipes are
hpnzont.al with pistons at each end. If the space between the
pistons is ﬁlleq with water, what force will have to be applied
to the larger piston to balance a force of 80 N applied to the
smaller piston? Neglect friction.
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2.38  An air-filled, hemispherical shell is at-- _—
tached to the ocean floor at a depth of 10 m as; g
shown in Fig. P2.3¢. A mercury barometer lo- 735 mm f|
cated inside the shell reads 765 mm Hg, and a
mercury U-tube manometer designed to give the 1k
outside water pressure indicates a differential |
reading of 735 mm Hg as illustrated. Based on
these data what is the atmospheric pressure at the
ocean surface?
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248 Concrete is poured into the forms as shown in Fig.
P2.48 1o produce a set of steps. Determine the weight of the
sandbag needed to keep the bottomless forms from lifting off
the ground. The weight of the forms is 85 Ib, and the specific
weight of the concrete is 150 1b/ft.
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254 The massless, 4-ft-wide gate shown in Fig. P2.59 piv-
~ ots about the frictionless hinge O. It is held in place by the 2000
1b counterweight, W. Determine the water depth, h.

he= Yho A where }f)c?—-‘;-'_-
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268  Dams can vary from very large structures with curved

faces holding back water to great depths, as shown in Video

V2.3, to relatively small structures with plane faces as shown =
in Fig. P2.68. Assume that the concrete dam shown in Fig. P2.68
weighs 23.6 kN/m?® and rests on a solid foundation. Determine
the minimum coefficient of friction between the dam and the 4
foundation required to keep the dam from sliding at the water

depth shown. You do not need to consider possible uplift along

the base. Base your analysis on a unit length of the dam.
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