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Today’s lab deals with the absorption of radiation and the accompanying temperature change. The rate at which an objects temperature changes due to the absorption of radiation depends on a number of factors. Today we will see how color and the nature of substances control absorption rates.

Pre-lab questions:

1. Which colored can do you expect to heat up faster?

2. Which colored can do you expect to cool off faster?

3. How do you think the cans containing water will be different from the ones containing air while heating?

4. How do you think the cans containing water will be different from the ones containing air while cooling?

Procedure:

You will work in groups of 2. Each group of 2 will work with another group of 2 and share data. Each lab station consists of 2 lights and 4 cans (2 for each light).

Cans on the left should be filled with water and have blue lids. Cans on the right should be empty and have white lids.

Record the temperatures (in oC) of each of the cans at the lab station at time zero in the data table. Be sure the temperatures are stable.
Arrange the cans so they are equidistant from the light, at an angle where they get maximum exposure to the light, and a minimum of 6 inches away (blue lids can melt) 
Turn on the light and start your timer.
Take the temperature of both cans every two minutes for 10 minutes.  Record the temperatures in your data table in the proper place (air or water)
Turn the light off. 
Take your next four temperature readings in 30 second increments.

Record the temperatures in your data table.

Continue taking temperature readings every 2 minutes for the next 8 minutes.

Record the temperatures in your data table.
Share your data with the group next to you (water with air and air with water).

Graph your data and the data you got from the other group. (Be sure to have a key, title, labels, line of best fit, etc…)

Answer questions.
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Results:

You are now going to graph the data you recorded in the data table. The x-axis is for the independent variable of 

 and the y-axis is for the dependant variable of 


. Make sure to title your graph, make a key for the black and white can, label the axis, spread the graph out as much as possible (use all the graph paper), indicate on the graph where the light was on and where it was off, and make a vertical line through the graph separating the light on and off at the 10 minute mark.

You will also graph the data of the lab group next to you. Be sure to label which graph represents water and which represents air.

Questions:
5. Were you correct in pre-lab questions 1?

 and 2?



6. Were you correct in pre-lab questions 3?

 and 4?



7. Why does the silver can take longer to warm up? (use the word albedo to answer)
8. Which set of cans represent the warming and cooling of land? (empty or water)
9. Did the temperature drop immediately after turning of the light? Explain what happened.
10. The graphs you made are very similar to the way temperature changes throughout the day and throughout the year for areas inland and coastal areas. Look at the graphs and make a statement about how living near the water would affect daytime high temperatures compared to an area inland.
11. Why do you think the hottest temperature reading should be shortly after you turn the light off (think about the temperature of the bulb when you turn it off)?
12. You should expect the cans of air to drop in temperature immediately after turning off the light, but the cans of water should maintain the same temperature or even get warmer. From your answer above, explain why? (Look at the temperature of the air compared to the temperature of the water and think of the temperature of the light)
13. Cities are generally a few degrees warmer than the surrounding suburbs. It is usually warmer in Denver than it is at the airport. This is called the heat island effect and it affects every major city. Try to come up with why cities would be warmer.( Sorry, the answer is not pollution)
14. Which city would you expect to have a greater range in temperature throughout the year:   San Diego, California ;  Denver, Colorado ; Miami, Florida ; Phoenix, Arizona

Why?
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