What happens to liquids when things float on them?

1. Fill a beaker about half-full with water and adjust the water level so that it comes to a line marked on the beaker. 

2. Put an empty film canister with the lid on into the beaker of water without splashing the water. What happens to the film canister? What happens to the water?

3. Remove the canister and add 10 paper clips. Then close the lid and observe carefully as you place it into the water. Describe what happens to the film canister and what happens to the water.

4. Keep adding 10 more paper clips at a time, and repeat step 2 and 3 until you can’t add any more paperclips. Describe what happens to the film canister and water each time you have added paper clips.

Analysis/ Questions

1. Did the volume of this object change?  Did the mass of the object change?

2. Write what happens to the liquid when an object floats in it.

3. Write what happens to the object that is floating as you add more weight to it.

Sink and Spill

1. Find the mass of a paper towel and a 250 ml beaker together. Multiply the mass by .01 m/sec2  (acceleration due to gravity) to convert the mass to weight. Record this in data table.

2. Carefully fill the 600 or 800 ml beaker to the very top with water. Put the 250 ml beaker, with the dry paper towel under it, next to the spout of the larger beaker.

3. Place a small amount of salt into the film canister (it must be able to float). Find the mass of this container (with it’s lid tightly sealed) in grams. Multiply the mass by .01 Record this weight in the data table.

4. Gently lower the container into the larger beaker. (If the container sinks, take it out and remove some salt. Repeat steps 2 and 3 and try again). Estimate the fraction of the jar that is submerged in the water and record in data table.

5. Once all the displaced water has been spilled, find the total mass of the paper towel and the 250 ml beaker containing the water. Multiply the mass by .01 and record in your data table.

6. Calculate the weight of the displaced water. (How do you find the amount of displaced water?) Record in data table. 

7. Repeat steps 1 – 6 four more times. Each time fill the canister with a different amount of salt, but make sure the container still floats.

8. Determine the buoyant force for each trial and record it in you data table. (HINT: When an object floats, the buoyant force on the object is equal to the weight of the object.)

Analysis/Questions

1. In each trial, the container had a different weight. How did this affect the way the container floated?

2. The container had the same volume in every trial. Why did the volume of the displaced water vary?

3. What can you conclude about the relationship between the buoyant force and the weight of the displaced water?

4. If you put too much salt into the canister, it will sink. What can you conclude about the buoyant force in this case?

Demo by teacher

Will different liquids have an effect on whether an object will sink or float?

1. Use the film canister you used in sink and spill. Make sure that the lid is on and that it will float in water.

2. Fill a 400 ml beaker about half full, place the canister into the water and notice what fraction of the canister is submerged. Record in data.

3. Empty the 400 ml beaker of water and fill half full with vegetable oil.

4. Place the same film canister into the vegetable oil and notice what fraction of the canister is submerged. Record in data.

5. Empty the vegetable oil back into the vegetable oil container and clean beaker and film canister with soap and water.

Analysis/Questions

1. Was there a difference in the fraction of submerged film canister between liquids?

2. Do different liquids have an effect on whether an object will sink or float?

3. Based on your observations regarding how the film canister floated, what can you conclude about the densities of the two liquids?

