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Physical Exam: Temperature, Heat, and Thermal Energy

Make your Own Thermometer
Adapted from: http://www.howstuffworks.com/therm1.htm
Materials
· A  glass (its shape cannot change when you squeeze it) jar or bottle with a water-tight lid, which should screw-on and be made of metal or plastic. 
· A drill or a hammer and a large nail 

· Some silly putty, plumbers putty, caulk or chewing gum 

· A drinking straw: 8 or 10 inches (about 23 cm) long, the thinner the better, preferably clear 

· Some food coloring (not required) 

To make your thermometer: 

1. Drill or punch a hole in the lid of your jar. The hole should be as close to the diameter of the straw as you can get. 

2. Insert the end of the straw into the hole, and then seal around the hole with your silly putty both on the inside and the outside of the lid. When you get done, it should look something like this: 

	[image: image1.jpg]





3. Fill your jar with cold water. You can do this either by filling it with water and leaving it in the refrigerator overnight, or by making some ice water in a pitcher and then pouring the ice water into your jar (straining the ice out in the process -- all you want is water in the jar). Add food coloring if you desire and shake it up. 

Put the jar on the table to keep it steady -- you want the jar filled to the brim with cold water, as full as you can get it without overflowing. 

4. Put the lid on the jar as shown in the figure above. When you screw on the cap, a little water may spill out the sides, and a little water may be visible in the straw. That's okay. 

5. Place the jar in your kitchen sink, plug the sink, and run hot water into the sink until the sink is about half full.  Watch the level of the liquid in the straw and a very unusual thing will happen: You will SEE the water in the jar expanding right before your eyes! As the water in the jar gets warmer, it will expand and rise up the straw. This sort of expansion happens every day, but we don't really notice it because the amount of expansion is fairly small. Here, because we have routed the expanding water into a narrow straw, it is much more obvious. We can actually see it happening!  
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