What Floats Yer Boat?


Name ____________

Period __________

Date _________

Materials:

1 plastic vial with screw-on lid
1 sticky label

Crushed gravel

Scupula

Spoon

Graduated Cylinder

200 ml beaker

Ruler

Balance

Salt 

Vegetable Oil

Purpose: To understand how density of a fluid affects buoyancy.
Background: 

When anything floats in a fluid, the buoyant force is acting on the object. The buoyant force acts in the upward direction, against the force of gravity making the object seem lighter. This is because the pressure at the bottom of the submerged object is greater than the pressure at the top simply because there is more fluid under the object than above it. The pressure of a fluid increases with its depth.
Archimedes’s principle relates the amount of fluid a submerged object displaces to the buoyant force on the object. The principle states that the buoyant force on an object is equal to the weight of the fluid displaced by the object.
Hypothesis: 
If water, salt water, and oil are compared, ______________________ will have the highest density. ____________________ will be the next densest, and ______________________ will be the least dense.
If the vial is floated on each fluid, the vial will float the highest on ______________________, the next highest on ________________________, and the lowest in _________________________.

Procedure:
1. First find the density of water. This is done by first finding the mass of the graduated cylinder by balancing it on the scale. Then, put 50 ml of water in the cylinder and mass it again on the scale. Then, subtract the mass of the cylinder from the mass of the cylinder with water.

Mass of graduated cylinder alone 
   _________ g


Mass of graduated cylinder with water  __________ g


The mass of the water = Mass of cylinder with water – Mass of Cylinder 
alone ___________ g

2. Now divide the volume 50 ml into the mass of the water (written above) ___________ g / 50 ml = ______________ g/ml

3. Make a hydrometer out of the vial by folding the label in half with the sticky side folded inwards. Using a ruler, mark every half Centimeter along the edge. Then, stick this down inside the vial. Place a few grains of crushed gravel inside the vial so that it floats above the water, but is weighted down somewhat. Take a reading of how many lines are above the water.

___________________ cm above water

4. Now, in the 200 ml beaker provided, add one table spoon-full of salt. Pour the water from the graduated cylinder into the beaker with the salt and stir until fully mixed. Repeat step one to get the density of salt water. 


Mass of graduated cylinder alone (use from #1) _________ g


Mass of graduated cylinder with salt water       __________ g


The mass of the salt water = Mass of cylinder with salt water – Mass of 
Cylinder alone ___________ g

5. Now divide the volume 50 ml into the mass of the salt water (written above) ___________ g / 50 ml = ______________ g/ml

6. Then, pour the salt water back into the cylinder. Float the hydrometer on the salt water and take a reading.


___________________ cm above the salt water

7. Pour the salt water into the sink, and obtain some oil either from the used oil container or from a fresh supply of oil. Pour exactly 50 ml of oil into the graduated cylinder. Find the density of the oil. Repeat step one to get the density of oil.

Mass of graduated cylinder alone (use from #1) _________ g


Mass of graduated cylinder with oil                  __________ g


The mass of the oil  = Mass of cylinder with oil  – Mass of Cylinder alone 
___________ g

8. Now divide the volume 50 ml into the mass of the oil (written above) ___________ g / 50 ml = ______________ g/ml

9. Float the hydrometer on the oil and take a reading.


___________________ cm above the oil

10.  Compare the densities of each fluid with each hydrometer reading.
Conclusion: 

Purpose/hypothesis

Background info

Important observations: How did the densities of the fluids relate to the buoyancy?
Source of errors/similar lab suggest
