Cartesian Diver: Lab Activity

Review the meanings of the words, mass, volume, and density, since they are important in this activity.

 Mass is ____________________________________________________________________________________________________________

 Volume is __________________________________________________________________________________________________________

 Density is __________________________________________________________________________________________________________

 Materials needed:

     One water bottle, with label removed. Big Liter bottle work well also

· One glass dropper

· Graduated cylinder

· 500 mL beaker

· A waterproof marker (sharpie)

· Water

· 1 or 2 liter bottle, 500 ml works also

 Directions:

     1.   Place marks, more or less evenly along the tube of the dropper.  [image: image1.wmf]
     2.   Put water in the beaker until nearly full.         

     3.   Fill the dropper about half full with water.

4. Place the dropper in the beaker.

       5.   If the dropper sinks, take a drop of water out;             

           If the dropper floats too high, black top needs to be barely

           submergerd, add a drop of water.

     6.   Repeat steps 4 and 5 until the dropper just barely floats. 
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     7.   Fill the soda bottle with water.

     8.   Place the dropper into the bottle without squeezing it.

     9.   Put the cap on the bottle.

     10. Squeeze the bottle gently, the diver should go to 

            the bottom of the bottle. Practice squeezing the bottle, see if   

            you can make it hover just above the bottom and not touch.

     11. Release the bottle, and the diver should go to the top.

     12. Observe carefully as the diver goes up and down.

           What changes do you see? Look at the lines on the dropper. ________________________________________________________________________________________________________________________________________________________________________________________________________________________

           

          why do these changes happen? ________________________________________________________________________________________________________________________________________________________________________________________________________________________

     13. How do these changes effect the average density of the dropper and the air and water it contains? How does the amount of air change?

           ________________________________________________________________________________________________________________________________________________________________________________________________________________________

           

EXTENSION

What is the mass of your dropper with the water in it?_________

What is the volume of the dropper, to find volume do the following:

1. fill the graduated cylinder to 30mL with water.

2. Place the dropper in the cylinder

3. The amount the water rises is the volume of the dropper______________

4. To find the density of the dropper, divide the mass by the volume.  EXAMPLE  mass = 4grams, volume = 2 cc(mL)

 So  4g/2cc= 2g/cc     waters D = 1g/cc

     14. Does the hardness of your squeeze have any effect on the diver?

     15. Can you squeeze and hold just enough that the diver stops in the middle of the bottle?

     16. Empty the bottle, clean up your lab station, and return to your seat.

Real world application

Q: Can fish change their buoyancy? If so, how?

A: Yes, many species of fish can change their buoyancy. 

Swimbladders allow for precise control of the fish's depth because the volume of gas they contain can be regulated quite easily. The idea behind the swimbladder is relatively simple. Air is less dense than water, therefore, air floats on top of water. In the same way, if you think of an oil spill, the oil floats on top of the water because oil is less dense. The swimbladder of the fish holds air, which allows the fish to be lighter in the water and making it more buoyant. If the fish lets air out of the swim bladder it will get more dense and begin sinking. Some fish like trout, squeeze and relax the muscles surrounding the air sac to control buoyancy.

Why do fish care about buoyancy?

 Maintaining neutral buoyancy is important to fish because it allows 

to minimize the energy cost of staying at a particular depth to feed, mate, hide or reproduce. Also, some fish move up and down in the water column in search of their food. Instead of wasting energy swimming up and down, the fish can alter their buoyancy so that they can go up and down when they need to.

If you want an electronic copy of this let me know.them

