Ch 12 Gravity, Friction, and
Pressure
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= Gravitational acceleration is symbolized by ¢
and equals 9.8 my/s. at Earth’s surface
= Mass is the amount of matter omesste
= Weight is the effect L

of gravity on the object
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2.2 Friction is a force that
opposes motion

= Friction occurs when surfaces slide against
each other

= Amount of friction may be determined by the type of
surface (rough causes more friction)
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e surfaces affects friction
force needed to start an object moving
o Sliding friction

orce needed to keep an object moving

s the force pressing the surfaces together increases,
iction increases

riction between surfaces produces heat
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Drag Force

= Terminal velocity — maximum

Velocity

speed of an object falling lpamcle Terminal
through the air because air

Gravitational Force

resistance balances gravity

Terminal velocity
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Velocity of Fluid

Force due to weight
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12.3 Pressure depends on force
and area

= Pressure describes how a force is spread over
an area

Pressure = Force = Area
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» Pressure increases when the
force stays the same but acts
on a smaller area

= [t increases when the area stays the same but force
Increases

P=F/A

= Pascal —unit for pressure (force should be in
Newtons and area in square meters)
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p

Jther Units
= Mb = millibar

= PSI = pounds per square inch

= mmHg = millimeters of mercury

Inches of Mercury ———————= ("HQ)

Atmospheres — - [atm)

Kilopascals —fi- (KPa)

Millibars ————— (mb)

29.92 "Hg = 1.0 atm = 101.225 kPa = 101125 mb
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Pressure acts in all directions in
fluids

= Particles in a fluid move constantly and rapidly

= They collide with objects they come in contact with
the fluid, applying pressure to the surface of the
object
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Station A i

sea level) ¢

1008 mb-¢
Pressure reading = 1008 mb 840 mb
Correction = 0 mb 180 mb
Corrected value = 1008 mb 1014 mb 1020 mb

th of the fluid
exerts pressure on all objects

is more dense at lower elevations
is less dense at higher elevations
denser the air, the more pressure it exerts

= Water is more dense than air & exerts more pressure
than air
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Pressure in fluids depends on
depth

= The pressure a fluid exerts depends on depth and
density of the fluid

= At sea level, air exerts a pressure called
atmospheric pressure

ATMOSPHERIC PRESSURE ABSOLUTE ~ ATA

a000 metres (18,000f)
ABSOLUTE PRESSURE = 0.5 Bar

SEALEVEL | ATA ABSOLUTE PRESSURE =1 Bar

10 metres (33ft) 2 ATA ABSOLUTE PRESSURE = 2 Bars

20 metres (BB6ft) 3 ATA ABSOLUTE PRESSURE = 3 Bars
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High altitude
lower pressure

= Air has weight

Sea level

= The more air above you, X 1 atm pressure

the greater the weight of the air
= Air at higher elevations weighs less

= Air at lower elevations is more compressed (more
dense, more weight)

= Water has a greater density than air so exerts
more pressure on objects than air
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Fluids can exert a force on
objects

an exert an upward force on objects

= On Earth objects are subject to forces from all
directions, but the forces may not be balanced

= The difference in water pressure at different depths
produces an upward force called buoyant force

o this force directly relates to the amount of fluid the

object replaces
m ohject

{mass of the cbhject) \\

{density of the object)

' PObject

{density of the fluid)
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Buoyancy
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amount of matter per unit of

M/V

__ Vegetable Oil

Water
(With food coloring)

ancy enables a less

Dish Soap

another denser material

~ dense material to floaton 8 Corn syrup
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I'’he motion of a fluid
affects its pressure

= Bernoulli's principle —as speed of a fluid
increases, the pressure inside the fluid
decreases

.fo you oo,
aniel Bernoulli /

Low Pressure

High Pressure
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Forces can be transmitted
through fluids

= Pascal’s principle — when outside pressure is
applied to a fluid in a container, the pressure is
transmitted equally throughout the entire fluid

Crar hift with
output plunger ™.

[npat piston
fipat piston .
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achines use liquids to transmit
buld be less effective because
e when force is applied)
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