Specific Heat and Albedo – The Research Method
Name ________________________________________

     About two months into your freshman year at the university, you discover you are running low on cash. Due your success in High School, you are able to get a job in the lab of one of the brightest, new climatologists, Dr. Al Bedo.  He decides that your first task will be to determine the specific heat of black and white sand. 

     You remember from chemistry in high school, that the equation for specific heat is Q = c m ΔT, where Q is the amount of heat added, c is the specific heat, m is the mass, and ΔT is the change in temperature. You realize that since the water and the sand will be heated with the same heat lamp and at the same distance from the heat lamp, they will have the same input of heat (Q).  Therefore, you first find the energy supplied by the lamp using the formula and information below:

Q = cw mw ΔTw 
cw = 4186 J/kgoC
Then solve for cs:
cs  = (Q) / (ms ΔTs)
Materials:

Heat lamp, 3 beakers, water, white sand, black sand, thermometers, timer, and computer

Procedure:

1. Put equal amounts of water (m = 0.80 kg), white sand (m = ______ kg), and black sand (m = ______ kg), in three separate beakers. 

2. Stir the water and take the temperature of both substances making sure to just put the bulb into the material. Initial temperature = _______ ˚C
3. Position the heat lamp no more than 30 cm directly above all three beakers, turn the lamp on, and begin recording the temperature every minute for 15 minutes.  

4. Turn off the lamp and continue recording the temperature for another 15 minutes (bolded minutes)
	
	Temperature (˚C)
	
	
	Temperature (˚C)

	Time
	Water
	White Sand
	Black Sand
	
	Time
	Water
	White Sand
	Black Sand

	1
	
	
	
	
	16
	
	
	

	2
	
	
	
	
	17
	
	
	

	3
	
	
	
	
	18
	
	
	

	4
	
	
	
	
	19
	
	
	

	5
	
	
	
	
	20
	
	
	

	6
	
	
	
	
	21
	
	
	

	7
	
	
	
	
	22
	
	
	

	8
	
	
	
	
	23
	
	
	

	9
	
	
	
	
	24
	
	
	

	10
	
	
	
	
	25
	
	
	

	11
	
	
	
	
	26
	
	
	

	12
	
	
	
	
	27
	
	
	

	13
	
	
	
	
	28
	
	
	

	14
	
	
	
	
	29
	
	
	

	15
	
	
	
	
	30
	
	
	


Analysis
1. How much heat (Q)was released by the lamp into the beakers?     Q = cwmwΔTw   (cw = 4186 J/kgoC)
2. Using the quantity of heat (Q) found in #1, calculate the specific heat of each type of sand.  cs  = (Q) / (msΔTs)
	White Sand
	Black Sand

	
	


3. Create a graph of your experimental data below. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	


Dr. Al Bedo asks you the following questions as part of the weekly lab members’ discussion group.

4. Compare the specific heat of the three substances.
5. Compare how the temperature of each substance goes up to how long it takes to go back down.
6. If Dr. Al Bedo does not like living where the temperature is too hot or too cold, should he buy a new home near the ocean or a hundred miles inland surrounded by sand? Why?
7. Would you wear a white or black shirt on a hot day or on a cold night? (See heating and cooling times)
8. Describe this difference between specific heat from light and dark substances and what would a great name for this phenomenon (See Professor’s name)?

9. Think of one place on Earth that has a high albedo (reflectivity) and explain how this might influence that region’s climate.
10. Think of one place on Earth that has a low albedo and explain how this might influence that region’s climate.
11. As the planet warms, some of the WHITE polar ice and snow will melt leaving large areas of blue water and dark colored land.  

a.  Explain, in terms of albedo, how this might further affect the warming of Earth. 
b. Is this a positive or negative feedback look?  Explain.

