Sweating Alcohol (Student Edition)
Everyone is familiar with the effects of perspiration on the skin. The cooling effect is very refreshing on a hot summer day. What if we perspired some liquid other than water? Would we cool off more rapidly? Would we heat up?

The goal of this activity is to help you begin to understand the "magic" of the water molecule. Without water and its incredibly unique characteristics, life as we know it would be impossible. Not only is water a really good solvent (a dissolver of things), it is a POLAR molecule, which means it is "charged" on either end; one end is positive and the other is negative. Thus, water molecules stick to each other.
This "cohesion" of water molecules makes it hard to heat it up and cool it down. This may sound bad, but it is REALLY good for us living things! Since most organisms are made mostly of water, they retain their heat really well. On a grander scale, since Earth is covered mostly with water, the overall global temperature remains pretty constant. Again, this helps make life possible here.

You will need

TI-Nspire or TI-Nspire CAS Unit

EasyTemp Probe (or Temperature probe with EasyLink)

2 Small cups

Room Temperature water

Bottle of Rubbing Alcohol

Procedure

1. Pour a small quantity of alcohol into the plastic cup (an inch or so).

2. Plug in the temperature probe, and place it into the alcohol.

3. Set TI-Nspire to collect data every second for 30 seconds.

4. Click on the start button to begin sampling, count to 2, then......

5. Lift the probe straight out of the alcohol, keeping the tip pointed down, until the data collction is complete. 

6. Move to the next page to watch the data being graphed.

Analysis

Determine the rate of cooling:

1. From the Analyze menu select Regression and  then Show Linear (mx+b)

2. Record the equation in the data table.

Procedure (cont.)

Move back to the graph and use water instead of alcohol this time.

1. Pour a little water into a clean cup.

2. Repeat the procedure for water.

3. Move back to the graph and start sampling. Store the prior run when prompted. Be ready! Data collection will start IMMEDIATELY after you store!

4. Analyze the data as before, and record.

Summary Questions

1. Which liquid showed a greater decrease in temperature?

2. Which liquid seemed to evaporate more slowly?

3. Which liquid “cooled” more quickly?

4. In the equation that you generated for the regression line (y=mx+b), what is "b"?
5. In the equation that you generated for the regression line (y=mx+b), what is "m"?
6. What is another name for “slope”?

7. In this activity, what data label should be included with the rate of change?
8. If, rather than perspiring water, you perspired rubbing alcohol, would you cool off more slowly or more rapidly?

9. Consider the heat that is produced and then is taken "away" by your perspiration. What is the source of this heat in your body?
10. So, if you perspired something like rubbing alcohol, rather than water, how would your lifestyle need to change?
11. Is water a polar or a nonpolar molecule?

12. Predict whether alcohol is a polar or a nonpolar molecule.

