Name: ____________________

Block: ____


Notes: Pressure (5.4)
- pressure: the amount of force per unit of area
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- can be calculated using the formula  
where force is in newtons (N) and area is in square metres (m2) or centimetres (cm2)

- the unit for pressure is the pascal (Pa), which is the same as one newton per square metre (1.0 N/m2)

- the pascal is a small force over a large area, so we often measure pressure in kilopascals (1 kPa = 1000 Pa)

- a single sheet of newspaper resting on a flat surface exerts a pressure of about 1.0 N/m2 or 1.0 Pa whereas the air above the paper exerts a pressure of 100 000 Pa (100 kPa)
Pressure Acting On A Surface
- recall that the weight of something is a measurement of the force of gravity pulling down on it (so weight is a force)

- when you stand on a surface, there is pressure under your feet


- force (your weight) is exerted on the area covered by your feet or shoes

- if you stand in the snow in your shoes or boots, you will sink down because you apply a lot of pressure on the snow
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- if you wear skis or snowshoes, which are obviously much larger than your feet, the same force (your weight) is distributed over a much larger area and the pressure is therefore lower
- the lower pressure doesn’t compact the snow as much so you don’t sink as deep

- a snowshoe hare can walk on the surface of snow because it has large hind feet that act like snowshoes
- eg. Jill weighs 500 N. She wears size 6 shoes. The area of each shoe is 200 cm2. Jill buys cross-country skis that are 8 cm wide by 170 cm long. Determine the pressure on the surface of the snow when Jill is standing in shoes and when she is wearing skis. Explain why the skis are better able to keep Jill on the surface of the snow.

Pressure while wearing shoes: 


Pressure while wearing skis:
Area of two shoes = 2 x 200 = 400 cm2

Area of one ski = L x W = 8 x 170 = 1360 cm2
P = F / A = 500 / 400 = 1.25 N/cm2


Area of two skis = 2 x 1360 = 2720 cm2
P = F / A = 500 / 2720 = 0.18 N/cm2
Explanation: Since Jill’s weight is spread out over a larger area, the pressure under the skis is less than it would be under the shoes. The snow will not be compacted as much and Jill will not sink as much.
Atmospheric Pressure
- atmospheric pressure: the weight of the air pushing down on itself and on Earth’s surface

- measured in kPa
- although air itself does not have much mass, the Earth’s atmosphere is about 160 km thick which corresponds to a lot of air that is pulled down by gravity and therefore a lot of pressure!
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- at sea level, the average atmospheric pressure is 100 kPa
- this can change depending on weather conditions and movement of air systems

- as you increase in elevation from the Earth’s surface, atmospheric pressure decreases which makes it harder to breathe
- the pressure of the atmosphere on your body is balanced between the inside and the outside, so you don’t normally sense the atmospheric pressure

- if you go to a high altitude, the air pressure outside your body decreases immediately but the pressure inside does not change as quickly

- the “pop” in your ears is the air pressure equalizing on the inside and outside of your eardrums

Fluid Pressure
- fluid pressure increases with depth
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- SCUBA divers use a gas cylinder filled with air containing 21% oxygen and 78% nitrogen (like the air we breathe)

- if the diver goes more than 30 m below the surface, the increased pressure causes too much nitrogen to dissolve in the blood
- this is called nitrogen narcosis, and causes loss of decision-making ability and impaired judgment and coordination

- after a long time under water, some nitrogen will dissolve in the water in the diver’s body

- if the diver swims too quickly to the surface the nitrogen is released all at once, causing “the bends”

