Chapter 11
Example Problems
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1. The U-tube in the figure to the right contains two liquids in static equilibrium: Water of density 998 kg/m3 is in the right arm and oil of an unknown density is in the left.  Measurements give l = 135 mm and d = 12.3 mm.  What is the density of the oil? 














2. A manometer is used to measure the pressure in a tank.  The fluid has a density of 850.0 kg/m3 and the manometer column height is 55 cm.  If the local atmospheric pressure is 96 kPa, determine the absolute pressure within the tank.



3. [bookmark: _GoBack][image: ]In the figure, a block of density 900 kg/m3 floats face down in a fluid of density 1200 kg/m3.  The block has a height H = 6.0 cm.  
a. By what depth h is the block submerged?
b. If the block is held fully submerged and the released, what is the magnitude of its acceleration?
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The U-tube in Fig. 14-4 contains two liquids in static equilib-
rium: Water of density p,, (= 998 kg/m®) is in the right arm,
and oil of unknown density p, is in the left. Measurement
gives [ =135 mm and d = 12.3 mm. What is the density of
the oil?

KEY IDEAS

(1) The pressure p;, at the level of the oil—water interface in
the left arm depends on the density p, and height of the oil
above the interface. (2) The water in the right arm ar the
same level must be at the same pressure p;,,. The reason is
that, because the water is in static equilibrium, pressures at
points in the water at the same level must be the same even if
the points are separated horizontally.

Calculations: In the right arm, the interface is a distance / be-
low the free surface of the water, and we have, from Eq. 14-8,

Pint = Po + pugl
In the left arm, the interface is a distance / + d below the free
surface of the oil, and we have, again from Eq. 14-8,

(right arm).

Pint = Po + p&(l +d)  (left arm).

This much oil

balances... ... this much

water.

Fig. 14-4 The oil in the left arm stands higher than the water in
the right arm because the oil is less dense than the water. Both fluid
columns produce the same pressure p,, at the level of the interface.

Equating these two expressions and solving for the un-
known density yield
135 mm
135mm + 12.3 mm
(Answer)

— ! — 3
Pe= g = (98 kgm?)
= 915 ke/m?.

Note that the answer does not depend on the atmospheric
pressure p, or the free-fall acceleration g.
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Floating means
that the buoyant
force matches the
gravitational force.





