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Buoyancy and Floatation
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Principle of Archimedes: when a body is immersed in a fluid, it 

loses weight by an amount equal to the weight of the fluid which it 

displaces called its buoyancy (dictionary of civil engineers).



Proof of the Law of Buoyancy

Note that body is 

not moving but 

stationary at that 

position
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Computed using forces

Computed using volume (geometry). 

Right handside equal to term in 

brackets of above eqn of FB. Therefore, 

put VB into eqn of FB.

Proof of the Law of Buoyancy



Fig 5.2 Forces on a floating object

otherwise it will sink since it 

is denser than water

since it is 

floating

Buoyant Force
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Hydrometer 

since W is the same

Fig 5.3 Hydrometer  a) in water   b) in an unknown liquid
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Application

Hydrometers are used to measure 

 the amount of antifreeze in the radiator of an automobile

 the charge in a battery since the density of water changes 

when subjected to an electrical charge



Example



Dead Sea: The “Floating On Water” Concept

• The Dead Sea has one of the highest salinity 

levels of any salt lake with levels reaching 

34.2%, a fact that is attributed to its bedrock’s 

geology as well as its lack of outlets. The salinity 

of the lake increases its water density, a factor 

which makes it easy for an adult man to float on 

its surface. A human body floats by displacing a 

mass of water equivalents to its body mass.

• However, in 2010, the Dead Sea was labeled as 

one of the most dangerous places to swim after 

21 people being rescued by lifeguards. The lake’s 

buoyancy is its most lethal attribute. People who 

float on the Dead Sea’s surface report of having a 

hard time to push themselves under the surface 

and this is potentially dangerous if a swimmer 

has his or her face down. This is because the 

swimmer may find it hard to turn so as to have 

his or her face above the water surface and could 

in turn easily drown. The high levels of salt in the 

water also add to the lethality of the situation as 

when ingested it can become harmful to the 

kidneys and the heart.

Source: World Atlas


