Answer on Question 74132, Physics / Mechanics | Relativity

Question

Two solids A and B float in water . It is observed that A floats with half its volume immersed and
B float with 2/3 of its volume immersed . Compare the densities of A and B.

Solution. According to the Archimedes’ principle the buoyant force Fj, on an object equals the
weight of the water it displaces, Wy, thatis,
Fyp = wp =myg
where m,, is the displaced mass of water. Let the volumes of the solids A and B be equal, V, =
Vg = V. Buoyant forces for these solids are
FbA =Mwyad, FbB = MypY-
Here m,, 4 and m,,5 are the mass of water displaced by these solids
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where p,, is the density of water. Then we get for buoyant forces

1 2
Foa=5pwgV, Fop =3pwgV.
The masses of solids A and B are
my = paV, mp = pgV
where p, and pg are the densities of A and B respectively.
The weights of these bodies are
Wa =mug = pagV, wg =mpg = pggV
Since these bodies float in water, they are in equilibrium, and weight of the solids is equal to the
buoyant force, that is,

Fpa=wy, Fop=wpg
or

1
SPwgV = pagV,

2
3PwgV = ppgv

Dividing the first equality by the second, we obtain

pa 1/2 3
op  2/3 4
Answer: the density ratio is
pa 3
pp 4
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