
Grade 8 Science – Buoyancy and Density Concepts and Practice Problems 

Name: ____________________________________  Class: _____  Date: ______________________________ 

 

Buoyancy is the upward force exerted by a fluid on an object within that fluid. Archimedes came up with 

a way to quantify it in the 3rd Century BC (over 2300 years ago!). He noticed two things (perhaps not in 

the bathtub but that is how the story 

goes). The first is that when you 

submerge an object in another fluid, it 

displaces a volume of fluid equal to the 

volume of the object. As you can see in 

the diagram to the left, the object raises 

the level of water the exact same as the 

volume of the object. This way, 

Archimedes was able to measure the 

volume of irregular objects. He was able 

to measure the amount of fluid that the 

object displaced. 

The second thing that he was able to 

measure was how much the object lost 

in weight which he realized as the 

buoyant force pushing upward. He 

discovered that it was equal to the 

weight of the displaced fluid. The force 

of gravity is proportional to the mass 

and the amount of fluid displaced is 

proportional to the volume. So, the force 

of gravity and the buoyant force depend on the mass and volume and density is mass/volume so the 

relative forces of buoyancy and gravity depend on the density of the object. 

Floating means that the buoyant force is greater than the force of gravity. This makes sense since the 

upward force is greater and that is why it does not sink. If the force of gravity is the larger force, it would 

sink. Since the forces are dependent on the mass and volume, it is the density that we should look at. 

But it also depends on the density of the fluid since the mass of the volume of fluid displaced by the 

object depends on the density of the fluid. More mass is displaced in water than in air and that is why a 

boat floats on water but not air. To determine if something will float, we compare the density of the 

object and the density of the fluid it is in. If the density of the fluid is less than the fluid, the buoyant 

force will be greater and it will float. If the density of the object is greater than the fluid, the force of 

gravity will be greater and it will sink. With the density of water at 1g/cm3, we can look at the density of 

any object and see that it will sink if more than 1g/cm3 and float if it is less than 1g/cm3.  

This principle explains convection currents too since warm fluids are less dense and therefore rise and 

cold fluids sink because they have greater density. Overall density of ships and hot air balloons explain 

why some heavy things can float too. Science explains so much. 



Use the information above to explain each of the questions below. Use another sheet of paper to 

complete the work – there is not enough space to answer some questions. 

 

 

 

 



 

If you cannot answer a question, please ask for an explanation in our next class. 


