The pressure at a depth h in a liguid of constant density p is
given by

P = pgh, (10-3a)

where g is the acceleration due to gravity.

Pascal’s principle says that an external pressure applied
to a confined fluid is transmitted throughout the fluid.

Pressure is measured using a manometer or other type of
gauge. A barometer is used to measure atmospheric pressure.
Standard atmospheric pressure (average at sea level) is
1.013 % 10°N/m”. Gauge pressure is the total (absolute)
pressure less atmospheric pressure.

Archimedes® principle states that an object submerged
whaolly or partially in a fluid is buoved up by a force equal to
the weight of fluid it displaces (Fg = mpg = ppVaign1 8)-

Fluid flow can be characterized ecither as streamline
(sometimes called laminar), in which the lavers of fluid move
smoothly and regularly along paths called streamlines, or as
turbulent, in which case the flow is not smooth and regular
but is characterized by irregularly shaped whirlpools.

Fluid flow rate is the mass or volume of fluid that passes
a given point per unit time. The equation of continuity states
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that for an incompressible fluid flowing in an enclosed tube,
the product of the velocity of flow and the cross-sectional
area of the tube remains constant:

Av = constant. (10-4)

Bernoulli’s principle tells us that where the velocity of
a fluid is high, the pressure in it is low, and where the
velocity is low, the pressure is high. For steadv laminar flow
of an incompressible and nonviscous fluid, Bernoulli’s
eguation, which is based on the law of conservation of
energy, is

P+ 3pvi + pgyy = Py + 1pv3 + pgyy.  (10-5)
for two points along the flow.

[*Viscosity refers to friction within a fluid and is essen-
tially a frictional force between adjacent layers of fluid as
they move past one another.|

[*Liguid surfaces hold together as if under tension
(surface tension), allowing drops to form and objects like
needles and insects to stay on the surface.|

L. If one material has a higher density than another, must
the molecules of the first be heavier than those of the
second? Explain.

2. Airplane travelers sometimes note that their cosmetics
bottles and other containers have leaked during a flight.
What might cause this?

3. The three containers in Fig. 10-44 are filled with water to
the same height and have the same surface area at the
base: hence the water pressure, and the total force on the
base of each, is the same. Yet the total weight of water is
different for each. Explain this “hydrostatic paradox.”

FIGURE 10-44
Question 3.
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Consider what happens when you push both a pin and the
blunt end of a pen against your skin with the same force.
Decide what determines whether vour skin is cut—the
net force applied to it or the pressure.

5. A small amount of water is boiled in a I-gallon metal
can. The can is removed from the heat and the lid put on.
Shortly thereafter the can collapses. Explain.

6. When blood pressure is measured, why must the jacket be

held at the level of the heart?

7. An ice cube floats in a glass of water filled to the brim.
What can you say about the density of ice? As the ice
melts, will the water overflow? Explain.

8. Will an ice cube float in a glass of alcohol? Why or why not?

b

A submerged can of Coke® will sink, but a can of Diet
Coke" will float. (Try it!) Explain.
10. Why don’t ships made of iron sink?
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11. Explain how the tube in Fig. 10-45, known as a siphon,
can transfer liquid from one container to a lower one
even though the liquid must flow uphill for part of its
journey. (Note that the tube must be filled with liguid to
start with.)

FIGURE 10-45 CQuestion 11. A siphon.

12. A barge filled high with sand approaches a low bridge
over the river and cannot quite pass under it. Should sand
be added to, or removed from, the barge? [Hinr: Consider
Archimedes’ principle.|

13. Will an empty balloon have precisely the same apparent
weight on a scale as a balloon filled with air? Explain.

14,

b

Explain why helium weather balloons, which are used to
measure atmospheric conditions at high altitudes. are
normally released while filled to only 10%-20% of their
maximum volume.



