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Dynamics 

Question: 

2 cubes (side 1 meter) one of relative density 0.6, the other 1.15 are connected by 

weightless wire and placed in a water tank. In equilibrium, the height of part of 

lighter cube above water is? 

Answer: 

Newton’s first law of motion: 

𝑚1𝑔 + 𝑚2𝑔 = 𝐹𝑏1 + 𝐹𝑏2, 

where 𝐹𝑏1 + 𝐹𝑏2 is total buoyant force 

𝑚 = 𝜌𝑉 = 𝜌𝑎3, 

buoyant force equals (assuming Archimedes’ principle): 

𝐹1𝑏 = 𝜌𝑤𝑔𝑉 = 1 ⋅ 𝑔𝑎2(𝑎 − 𝑥), 

where 𝑥 is the height of part of lighter cube above water 

𝐹1𝑏 = 𝜌𝑤𝑔𝑉 = 1 ⋅ 𝑔𝑎3, 

therefore 

𝜌1𝑎3𝑔 + 𝜌2𝑎3𝑔 = 𝑔𝑎2(𝑎 − 𝑥) + 𝑔𝑎3 

𝑥 = (2 − 𝜌1 − 𝜌2)𝑎 = (2 − 0.6 − 1.15) ⋅ 1 = 0.25 𝑚 

Answer: 0.25 𝑚 
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