
 

 

Answer on Question #58437-Physics-Mechanics-Relativity 

A uniform rod of wood floats vertically in water with ℎ = 14 𝑐𝑚 = 0.14 𝑚 of its length immersed in water. 

If it is depressed slightly and released find its period of oscillation. 

Solution 

At the equilibrium the weight of the rod is equal to Archimedes force: 

𝑚𝑔 = 𝜌𝑤𝑜𝑜𝑑𝑔𝐴ℎ. 

When it depressed the net force on rod: 

𝐹𝑛𝑒𝑡 = 𝑚𝑔 − 𝜌𝑤𝑜𝑜𝑑𝑔𝐴(ℎ + 𝑦) = −𝜌𝑤𝑜𝑜𝑑𝑔𝐴𝑦. 

The second Newton’s law: 

𝑚𝑎 = 𝑚𝑦̈ = 𝐹𝑛𝑒𝑡 = −𝜌𝑤𝑜𝑜𝑑𝑔𝐴𝑦. 

𝑦̈ +
𝜌𝑤𝑜𝑜𝑑𝑔𝐴

𝑚
𝑦 = 0 

This is equation for harmonic oscillations with angular frequency 

𝜔 = √
𝜌𝑤𝑜𝑜𝑑𝑔𝐴

𝑚
. 

But using the equilibrium equation: 

𝜌𝑤𝑜𝑜𝑑𝑔𝐴

𝑚
=

𝑔

ℎ
 

𝜔 = √
𝑔

ℎ
 

The period of oscillation is given by the formula: 

𝑇 =
2𝜋

𝜔
= 2𝜋√

ℎ

𝑔
= 2𝜋√

0.14

9.8
= 0.75 𝑠. 

Answer: 𝟎. 𝟕𝟓 𝒔. 
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