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a. Determine the buoyant force and center of buoyancy for a partially submerged object as shown below. 
 
 
 
 
 
 
 
b. Using your result from part (a), determine what percentage of an iceberg’s volume remains below the 

water line.  The specific gravity of ice is 0.890 and the specific gravity of sea water is 1.028.  
 
 

rf 
rs 



  buoyancy_03 

Page 2 of 2 

SOLUTION: 
 
Consider a vertical force balance on a differential cylindrical element as shown below. 
 
 
 
 
 
 
 
 

 
 

  (force is directed upward) (1) 
 
 
 
 
 
 
 
 
 
 
 
 

To find the center of buoyancy, perform a moment balance. 
 

  The center of buoyancy is equal to the center of submerged volume. (2) 

 
Perform a vertical force balance on the iceberg to determine what percentage of it remains below the water 
line. 

 
 

 (3) 

For SGS = 0.890 and SGf = 1.028, Vsubmerged/Vtotal = 0.87 = 87%. 
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