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Q- A cuboidal container with base area A is filled with water up to a height h. Small iron balls 

are dropped in the container till the upper layer of balls reaches the water surface. If the 
average density of the content in the container becomes ρ, what is the final height H of water 

level in terms of densities of water and iron. 

 

Let the density of water be ρW and that of iron be ρI.  

 
Volume of water in the container will be   VW = Ah 
And thus, mass of water in the container will be  mW = Ah ρW. 
 

Similarly, Volume of iron in the container will be  Vi = A(H-h) 
And therefore, mass of iron in the container will be  mi = A(H-h) ρi. 

 
The average density of the material will be  

  

  𝜌 =
𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 

𝑇𝑜𝑡𝑎𝑙 𝑣𝑜𝑙𝑢𝑚𝑒
  

 

Or 𝜌 =
𝐴ℎ𝜌𝑊+𝐴(𝐻−ℎ)𝜌𝑖 

𝐴ℎ+𝐴(𝐻−ℎ) 
  

 

Or 𝜌 =
ℎ𝜌𝑊+(𝐻−ℎ)𝜌𝑖 

ℎ+(𝐻−ℎ) 
 

 

Or 𝜌[ℎ + (𝐻 − ℎ)] = ℎ𝜌𝑊 + (𝐻 − ℎ)𝜌𝑖 

 

Or 𝜌𝐻 = ℎ𝜌𝑊 + 𝐻𝜌𝑖 − ℎ𝜌𝑖 

 

Or 𝐻 = (
𝜌𝑖−𝜌𝑊

𝜌𝑖−𝜌
) ℎ 

 


