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3. What is fluid pressure?

Describe pressure in words.

Explain why pressure affects boiling points.

What equation describes pressure in general?
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Describe pressure in words. 
Pressure is the concentration of a force. 

Explain why pressure affects boiling points. 
Lower pressure means there are less air particles 
above the surface of a liquid so it is easier for 
particles to escape. Therefore it boils at lower 
temperatures.

What equation describes pressure in general? 
p = F / A

3. What is fluid pressure?



Learning objectives
Understand how the pressure at a point in a 
gas or liquid at rest acts equally in all 
directions. 

Know and use the relationship for pressure 
difference: pressure difference = height x 
density x gravitational field strength, p = h⍴g. 

Explain how molecules in a gas have random 
motion and that they exert a force and hence 
a pressure on the walls of a container.



Pressure in liquids 
and gases

Remember we call liquids and gases 
fluid, because they flow 

In fluids, pressure acts in all directions 
(as long as they are not moving) 

It doesn’t matter if you are surrounded 
by air or water, the pressure is always 
the same





Fluids act in all directions





Fluids act in all directions



In Magdeburg in 1654, Otto Van 
Guericke performed the above 

experiment. He evacuated two hemisphere 
by pumping out the air. He then go two 
teams of horses to pull them apart: they 

couldn’t! 



Both full of air: 
the forces are equal

Both evacuated: 
only a force on  

the outside

Why can they not be pulled apart?



Both full of air: 
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Both evacuated: 
only a force on  

the outside

Why can they not be pulled apart?





Steps Worked example
Question: A laboratory set of Magdeburg hemispheres 

has a surface area of 0.045 m2. What is the 
total force on the outside of the hemispheres? 
The atmospheric pressure is 100 000 N/m2.

Write what you know: highlight/record the 
information from the questions including what 
you want to find out.
Convert any data to appropriate  values (for 
example g to kg, or cm to m)

Write down the equation that links the 
variables together

Rearrange the equation to make the unknown 
the subject

Substitute your data into the equation, 
including the units

Calculate the answer, leaving a unit and an 
appropriate number of sig figs (same as data). 
Check that the answer makes sense and 
underline.
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F = 4500 N


This is a reasonable value, not too large.



He
ig

ht
, 
h

Pressure increases with depth



p = F
A

Volume, V

Deriving equations: pressure difference

Area, A

V = A× h

He
ig

ht
, 
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ρ = m
V

m = ρV
m = ρAh

W = mg
W = ρAhg
W
A
= ρhg = p

p = h× ρ × g



Δp = Δh× ρ × g

pressure 
difference,  

N/m2

height change,  
m

density of fluid,  
kg/m3

gravitational 
field strength, 

N/kg



Steps Worked example
Question: The first experiments on air pressure 
were carried out by using a simple barometer. This 
was made by filling a long glass tube with mercury 
and then inverting it into a bowl. The mercury falls 
until the weight of the column is supported by the 
pressure of the air on the mercury in the bowl. 

If the column of mercury is 0.74 m high, what is 
the air pressure? The density of mercury is 13 
600 kg/m3 and the gravitational field strength is 
10 N/kg.

Write what you know: highlight/record the 
information from the questions including what 
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100 640 Pa or N/m2


This is about atmospheric pressure











Learning objectives
Understand how the pressure at a point in a 
gas or liquid at rest acts equally in all 
directions. 

Know and use the relationship for pressure 
difference: pressure difference = height x 
density x gravitational field strength, p = h⍴g. 

Explain how molecules in a gas have random 
motion and that they exert a force and hence 
a pressure on the walls of a container.



Questions 
 
Q1. 
 
The photograph shows two containers that store rainwater. 

The containers have taps that are joined by a pipe. 

The taps are closed. 

 

The diagram shows the water levels inside the containers. 

 
(a) The density of water is 1000 kg/m3. 

(i) State the equation linking pressure difference, height, density and g. 
(1) 

 
 
 
(ii) Calculate the pressure that the water causes at the base of container A. 

(2) 
 
 
 

pressure = ...................................... Pa 
(b) When the taps are opened, water flows in the pipe for some time. The diagram 
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p = h⍴g
p = (91/100) x 1000 kg/m3 x 10 N/kg 
p = 9100 Pa

Pressure difference related to flow
Pressure will become equal
Pressure  = force / area



3. What is fluid pressure? 

Write down your best answer to 
this question. Include any key 
words or diagrams you think 

are necessary. 


