

Purpose

To experiment with density by making a submarine.

Performing the experiment

1. Try to get your submarine (film canister) to sink using pennies and water.

2. Try to get your submarine to rise.  Add ½  of an effervescent tablet to your submarine and replace the lid.  Place your submarine in the water with the hole-side up.  What happens?  Now try your submarine with the hole-side down.  Count to about 20 – this takes a few seconds.  

3. Dump the water from your submarine.  Rinse and dry the submarine and pennies.


Questions to think about

1. Why does the submarine containing the pennies and water sink?

2. What makes the submarine float back to the surface?

3. Does a water-filled submarine containing no pennies sink or float?

4. What gas is produced by the reaction of the effervescent tablets?

Explanation
The submarine uses changes in density to cause it to sink and then float. When the film canister is filled with water, the additional pennies make the density greater than the density of water. This causes the film canister to sink. The effervescent tablets react with the water to produce carbon dioxide gas. The gas pushes out the water in the film canister only when the hole-side is down. When the hole-side is up – the gas escapes but doesn’t push the water out.  When all the water is gone (so that the inside of the film canister contains only gas and pennies), the film canister will rise only if there are not too many pennies in it. Now the density of the canister is less than the density of water causing the film canister to float.

Effervesce – to emit small bubbles as gas comes out of a liquid





















