Scuba divers and sea creatures
under water experience a buoyant
(Fp)  that exactly
balances their weight mg.  The
buoyant force is equal to the weight
of the volume of fluid displaced
(Archimedes’ principle) and arises
because the pressure increases with

force almost

depth in the fluid. Sea creatures
have a density very close to that of
water, so their weight verv nearly
equals the buoyant force. Humans
have a density slightly less than
water, so they can float.

When fluids flow. interesting effects
occur because the pressure in the fluid
is lower where the fluid velocity is
higher (Bernoulli's principle).
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CHAPTER

n previous Chapters we considered objects that were solid and assumed to

maintain their shape except for a small amount of elastic deformation. We

sometimes treated objects as point particles. Now we are going Lo shift our
altention to materials that are very deformable and can flow. Such “fluids”
include liquids and gases, We will examine fluids both at rest (fluid statics) and
in motion (fluid dynamics).

m Phases of Matter

The three common phases, or states, of matter are solid, liquid, and gas. We can
distinguish these three phases as follows. A solid maintains a fixed shape and a
fixed size; even if a large force is applied to a solid, it does not readily change in
shape or volume. A liguid does not maintain a lixed shape—it takes on the
shape of its container—but like a solid it is not readily compressible, and its
volume can be changed significantly only by a very large force. A gas has
neither a fixed shape nor a fixed volume—it will expand to fill its container. For
example, when air is pumped into an automobile tire, the air does not all run to
the bottom of the tire as a liquid would; it spreads out to fill the whole volume
of the tire. Since liquids and gases do not maintain a fixed shape, they both have
the ability to flow; they are thus often referred to collectively as fluids.

Fluids

Phases of matter
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