Buoyant Force

Name: ___________________________

Objectives
· To investigate the nature of the buoyant force and to see the role it plays in determining whether or not an object floats.

Open PhET simulation Buoyancy (https://phet.colorado.edu/sims/density-and-buoyancy/buoyancy_en.html). Note that it opens in its “Intro” tab. Do not change the settings in the on-screen Blocks, Fluids, or Show Forces panels.

Activity-1: Wood
Step 1: Measure (in the sim) and record the weight (W) of the 5.00-kg wood block.
Weight of 5.00 kg wood block = ____________N
Step 2: Place the wood block in the water and notice that it floats.
When the wood block rests on the ground, the downward gravitational force is balanced by an upward normal (“contact”) force. When floating, the gravitational force is still there, but the normal (“contact”) force is not. The force exerted by the fluid is the buoyant force (B). 
Question-1: When floating, which force is greater: the gravitational force or the buoyant force? Defend your answer.

Record the value of the buoyant force acting on the wood block.
Buoyant force acting on the wood block = ____________N
Direction of buoyant force acting on the wood block = ______________

Question-2: What volume of water does the wood block displace when it floats in the water?
Question-3: What is the mass of that displaced water? (Note that the density of water is 1.00 kg/L.)
Question-4: What is the weight of the displaced water?

Activity-2: Brick
Step 1: Measure and record the weight (W) of the 5.00-kg block of brick (in air).

Weight of 5.00 kg brick = ____________N

Step 2: Measure and record the apparent weight (N) of the brick when submerged in water.
Apparent weight of the brick when submerged in water: ______________N

Question-5: Does the brick appear to be heavier or lighter when submerged in water?

When submerged in water, the brick appears to have an additional force pushing it   ___upward
___downward. This additional force is the buoyant force (B).

Question-6: Draw and label a diagram of the brick block at rest on the bottom of the pool to show how the forces of weight, apparent weight, and buoyant force act on the block.

Question-7: Calculate the size of the buoyant force. Show your work.

Question-8: What is the volume of the brick block? (Observe; do not calculate!)

Question-9: What is the volume, mass, and weight of the displaced water?

Activity-3:
In this activity, you will determine if a material will sink or float when submerged in water. Click on “Buoyancy Playground”. 
	Substance
	Density (kg/L)
	Float in Water?

	Brick
	2.00
	

	Wood
	0.40
	

	Aluminum
	2.70
	

	Ice
	0.92
	

	Styrofoam
	0.15
	






Question-10: How can you determine whether an object is more or less dense than water?

Conclusion
Question-11: How does the buoyant force acting on an object compare to the weight of the water displaced by that object?

Question-12: The wood floated; the brick did not. What condition—in terms of forces—is required for an object to float?

Question-13: What is the condition for floating in terms of object and fluid densities?

Question-14: What happens to the density of water when it freezes to become ice?

Question-15: Which has more mass – a liter of water or a liter of ice?

Question-16: Oil and vinegar salad dressing settles with the oil floating on top of the vinegar. Explain in terms of density.

Question-17: A ship is made of steel, which is obviously denser than water. Objects that are denser than water sink. Is the density of the ship less than that of water? How can that be possible?
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