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Key Concepts

What does pressure depend on?
How do fluids exert pressure?

How does fluid pressure change with
elevation and depth?



What Is Pressure?

e Pressuredecreasesas the area over which a force is

distributed increases. s '

Area = ' A

1,100 cm?2

Area = 250 cm?2 ’
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" Pressure

* A force exerted overan areaon the surface of an object
* Pressuredecreaseswhen spread over a largerarea
(snowshoes)
e Regular shoes - sink in snow

e Snow shoes - distribute same pressure over larger area -
allow you to walk on snow!

e Why it’s easier to waterski on 2 skis instead of 1...(or
onyour bare feet!)



http://images.google.com/imgres?imgurl=http://www.hungaryevents.com/images/activities/high_waterski1.jpg&imgrefurl=http://www.hungaryevents.com/en/activities/waterski/&usg=__UuXUbtz0jvGAMnyZ0XIIwAx_Lk0=&h=450&w=600&sz=33&hl=en&start=5&um=1&tbnid=9YmYq5ZpEmroIM:&tbnh=101&tbnw=135&prev=/images?q=water+ski&um=1&hl=en&safe=active&sa=N
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Area

* Thearea of a surface is the number of square units that it
covers. To find the area of a rectangle, multiplyits length by
itswidth. The area of the rectangle below is 2 cm X 3 cm, or
6 cm?.

3cm

2 cm




Calculating pressure

® Pressure - force
area

¢ Unit: N/m?
* 1 Pascal (Pa) =1 N/m?
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Fluid Pressure
Whatis a fluid?

Material that can easily flow (liquids and gasses)

In fluids, the particles are constantly moving
Each particle exerts pressure -

Pressureof all particles together make up the pressure
of the fluid




Alr Pressure

* The weight of the 100km of fluid air that makes up our
atmosphere

* Whyaren'twe crushed? (Weightsupported by the
surfacearea of your hand is 1,000 N, or the weight of a
large washing machine!!)
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Balanced Pressure

Air pressure exerted equally on an object from
different directions

Your body contains fluids that exert outward pressure
—air in lungs, liquid blood, etc.

Bodily fluids balance our air pressure

What happens when we leave the Earth’satmosphere?


http://imagine.gsfc.nasa.gov/docs/ask_astro/answers/970603.html
http://imagine.gsfc.nasa.gov/docs/ask_astro/answers/970603.html

Air Pressure and elevation

* What happens to air pressure when you go high on a
mountain, or fly in an airplane?

® Decreases

* Aselevationincreases, air pressure decreases

The higheryou go, the less air is above you pressing
down on your body!

* How do you know air pressureis changing?




12,000 m

| Commercial airplanes fly
at 12,000 m. Atmospheric
pressure is 20% that at
sea level.

. At 8,850 m, Mount Everest is the
9,000 m highest point on Earth. Atmospheric
 pressure is 30% that at sea level.

Some helicopters can reach
. 6,000 m. Here, atmospheric
"'-e----...1 pressure is about half that
at sea level.

" Sky divers jump frc-m
heights of 3,000 m. Here,

" | the air pressure is 70%
that at sea level.

Decreasing pressure







Water pressure and depth

* What happens to pressure when you dive deep into a
pool/lake?

* Increases! What does this feel like?
* Water pressure increaseas depth increases.

* The deeperyou go, the morewater is on top of you
pressing down on your body

* Deepest parts of ocean — pressure is more than 1,000
times normal air pressure!!




. At sea level, standard atmospheric
. Ppressure is about 100,000 N/m?.

Sea level

Just 10 m below the surface, the water
pressure on a scuba diver is double the
atmospheric pressure at sea level.
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The gulper eel can live 2,500 m
below the surface. Pressure here
is about 250 times greater than
standard atmospheric pressure,

Increasing pressure

Piloted submersibles can explore
as deep as 6,500 m. Here, water
pressure is 650 times greater than
at sea level.



How do we measure pressure?

* Barometer - measuresatmospheric (air) pressure

* Increasingair pressure usually means nice weather

e Rapidly Decreasingair pressure usually indication of
storms
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Teacher notes/ideas

Pop can demo - air pressure and temperature (??)
Garbage bag and vacuum

Something with air pump - did we already do the
balloon things?



