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IS IT MORE?

(DOES WATER CHANGE AS IT’S HEATED?)

An inquiry investigation.

NY State / DLESE Collection (www.dlese.org)

Copyright 2005 by Philip M. Childs

Key idea 2.1b; The transfer of heat energy within the atmosphere, the hydrosphere and the earth’s interior results in the formation of regions of different densities. The density differences result in motion.

Lead Question; Place answers on a separate sheet of paper. Please use complete sentences for all answers.

1. If volume is defined as “the space and object takes up’ then can you change the volume of a given amount of material?

2. When energy is added to a material what might happen to that material?

3. What common object does this setup resemble?

Prediction;

1. What do you think will happen when the water in the flask is heated from 20 C (room temperature) to 80C (below the boiling point of water).

2. Place an arrow on Figure B to indicate where the water level will be after the heating has occurred.

3. Draw “water molecules” in Flask A and then have them draw in “water molecules” after the heating has occurred.







                   Figure A                                                      Figure B

Materials:

1. Flask with long thin neck

2. Celsius thermometer that can fit into the flask

3. Small hot plate

4. Water and food coloring

5. Small rubber band

6. Class set of student thermometers

Procedure;

1. Assemble equipment, add food color to 20 C water in order to increase visibility

2. Place a thermometer in the water and record temperature.

3. Place rubber band around neck of flask where water level is found. 

4. Ask students lead questions; have them write the answers on a separate sheet of paper. 

5. Have students make predications and write them down.

6. Plug in hot plate and while the heating is taking place do the following.

7. Ask for a “vote” from your class as to whether the water level will rise, fall or remain the same. 

Place a tally on the front board. 

8. After the tally, request a volunteer from each possible answer to explain their rationale for the water level at 80 C.

9. After the water has reached 80C show the class what has occurred.

10. Remove the flask from the hot plate and allow it to cool back to room temperature. Ask your students what will the level be now?

11. Ask students if they know of any common science instrument that works in a similar manner to this demonstration. List answers.

12. Hand out small student thermometers and lead a discussion as to how they work.  Ask them if a thermometer can work upside down?  What is found in the tube above the liquid?  Could you have a thermometer that uses water inside the tube?

13. Who were Celsius and Fahrenheit?

14. How are the two scales, developed by the individual mentioned in #13, similar and/or different? 

Additional Questions:

1. What happens to the water level as it is heated?

2. What happens to the water level as it is cooled?

3. When you heat something, what are you adding to the material?

4. What does the material (medium) do with the heat?

5. Why did we not allow the temperature to go above 80 C.?  What might have happened?

6. How could you prove that the amount of matter (mass) remains the same during the heating and cooling process?  Perhaps you could repeat the experiment massing the water at 20 C and then 80 C.

7. If the mass remains the same and the volume increases what happens to the density of the water?
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