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K: _____/9    T: _____/8  C:_____/3  A:_____/4	    TOTAL: _____________/24
MAKING THE DIVER

1. Screw the hex nut onto the base of the pipette (plastic medicine dropper) as shown below.
2. Cut off all but 0.50 cm of the pipette stem.
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3. Test your diver in a beaker of water. Squeeze the bulb to force air out and release pressure to draw water up into the diver until the pipette bulb is half full of water. The diver should just barely float in the beaker now. If it sinks to the bottom, squeeze out a few drops of water and re-test.
4. Transfer the diver to the soda bottle that is full to the very top with water. Do not to lose any of the water in the diver when you are transferring it to the soda bottle. Place the cap on the bottle.
5. Squeeze the sides of the bottle and observe what the diver does.
6. If your diver sinks to the bottom on its own, in order to retrieve it without emptying the bottle hold the neck of the bottle with one hand and with your other hand make a fist and rapidly tap the side of the bottle with your fist. As you tap the bottle the diver should float up to the top of the bottle. Then take it out and adjust the amount of water in the bulb.
ANALYSIS and APPLICATION QUESTIONS: If it is not fill in the blank, use complete sentences. 
BIG IDEAS: Understanding the concepts of density, pressure and kinetic theory of molecules.
Remember to use those concepts of when answering your questions.
1. a) (1C) What physical property of matter is responsible for whether or not any object will float or sink?  _______________________
b) THINK! If there is little or no water in the medicine dropper would the dropper float or sink in the soda bottle? ________________   (2K) Explain why!






2. a) (1C) Look carefully at the diver. When you squeeze the soda bottle (cap is on) does the water level inside the diver increase or decrease? _____________________. When this happens does the diver float or sink? _______________ 
b) (1K) Did the density of the diver increase or decrease when this happened? ________________ 
(1T) Explain why.


c) (2K) What are you doing to the pressure inside the bottle when you squeeze it?________________. 
Why does this make the water level inside the diver change? Explain.







3.  (2T) When you stop squeezing the soda bottle, what happens to the diver? __________________
Explain why this happens.



4. (2A) Using the concepts you have explored above, explain what a submarine does to dive and rise and why these actions work.







5. Unscrew the cap and slightly squeeze the sides of the bottle forcing some water out. Screw the cap back on before releasing the bottle. The diver should still be at the top.
a) (1T)What do you have to do to make the diver sink now (as compared to #2)?





b) (1K) Is the pressure in the bottle greater or less than it was in your first investigation (#2)? _________
c) (2T) Explain why the pressure you have now makes it difficult to sink the diver.





6. THOUGHT EXPERIMENT: 
a)    (1K) If you cool air or water, does its volume increase or decrease? ________________
b) (1K) So, if you cool (not freeze) the entire jug (and the diver!), what will happen to the volume of air in the diver? ________________
c) (1K) Will the diver float or sink? __________________
d) (2A) Explain your answer to (c). HINT:  Think about kinetic theory of molecules and density. 








7. SEALING THE DIVER: Set up the pipette as in #3 (Making the Diver). Blow the water into the bulb and gently squeeze the bulb, then use one drop of hot glue to seal it. When you release the squeeze the glue should be drawn up into the pipette. Test your diver in the beaker to make certain that it floats. If it sinks, remove the glue adjust the water level and try again. Test to make sure no water leaks out of the diver once the glue has cooled by giving it a squeeze. Place the sealed diver in the bottle of water and replace the cap. Make sure the bottle is filled completely to the top with water. Squeeze the bottle. 
a) (1C) Does the diver sink or float? __________	Look carefully at the	        SKETCH OF DIVER               
diver. What happened to it? Draw a picture at the right. 
b) (2T) Explain why the diver sinks this time! 





8. BONUS: How could you make a Cartesian diver thermometer out of five divers that all contain different amounts of water. Attach a page with your answer.
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