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Strand 3 — Fluid Statics
Sub-strand 3.2 — Archimedes Principle
Content Learning | Objective:
Outcome e Demonstrate an understanding of Archimedes principle, and its
application to floating bodies.
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Apparent loss of weight =
Upthrust = Weight of fluid

Archimedes' Principle
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the weight of the displaced water
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Example
An object weighs 30 N in air and 20 N when
immersed in water. The density of water is

1000 kg/m”. Find:
(a) the upthrust applied by water.

Upthrust = Apparent loss of weight =
30N — 20N = 10N
(b) the weight of water displaced.
Upthrust = Weight of water disp = 10N
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Hydrostatic Pressure Formula is given by
Exampleyhere, the height is h, density is p, gravity is g

An object which weighs 30 N in air floats in
water of density 1000kg/m”.

Calculate:

(a) the upthrust acting on the object.



Apparent weight in air = upthrust = 30N
(b) the weight of water displaced.

Apparent weight in air = weight of water
displaced = 30N
(c) the mass of liquid displaced
F=mg —> mz§z%z3kg

(d) the volume of water displaced.
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FLOATING AND SINKING

e Fluids provide partial support to any object
placed in it.

e Any object when placed in a fluid would
seem to weigh less. According to

Archimedes, there is an upwards force on the
object that comes from the liquid itself and
makes the object appear to lose weight. This
upward force is called Upthrust.

e It is caused by the pressure difference
between two depths in a liquid.

e There are two forces acting on an object when

placed in a fluid:
Upthrust

Weight

(1 mark)
(b) the upthrust applied by the liquid.

(1 mark)he weight

of liquid displaced.

(1 mark)
(c) the mass of liquid displaced.

(1 mark)
(d) the volume of liquid displaced.

(1 mark)

2. An object which weighs 100 N in air floats in
liquid of density 800kg/m”.

Calculate:

(a) the upthrust acting on the object.

(1 mark)
(b) the weight of liquid displaced.

(1 mark)
(c) the mass of liquid displaced.

(1 mark)
(d) the volume of water displaced.

(1 mark)

3. A block of density 2400 kg/m3 has a volume
of 0,20 m’. What is

The movement of the object in a fluid depends on the net

force arising from these two forces.

Three Cases

1. Upthrust > weight (Object will rise upwards)
2. Upthrust < weight (Object will sink)

3. Upthrust = weight (Object will float)
ACTIVITY (13 marks)

1. An object weighs 55 N in air and 20 N when

immersed in a liquid of density 800 kg/m3. Find:
(a) the apparent loss of weight of the object (2m)
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(a) its mass (1 mark)

(b) its weight (1 mark)

(c) its apparent weight when completely immersed in a
liquid of density 800 kg/m”.



