Name:____________________________________________ Date:________________ Period:_____________ 

Examining Solar Radiation Lab
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Purpose: 
The purpose of this activity is to compare the amount of energy received in a particular unit area when a flashlight is aimed at a surface at 90 degree direct angle compared with one aimed at a 45 degree angle. 

Materials:

Flashlight, Protractor, Grid paper, Binder/clipboard, Ruler, 2 Colored pencils 

Prediction: Which angle of the surface do you think will receive more direct light? 90 degrees or 45 degrees? Why?_______________________________________________________________________________________________________________________________________________________________________________

Procedure: (Initial each step as you complete it.)
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_____1. Place your piece of graph paper on a flat surface of the lab table
_____2. Have your partner turn on and hold the flashlight 5 centimeters directly above the center of the graph paper. The flashlight should be at a 90 degree angle to the table (Straight Up and Down). 

_____3. Trace the area covered by the light of the flashlight. 
_____4. Lightly shade the area using a colored pencil of your choice. 
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_____5. Place the graph paper on a hard surface such as your binder or clip board. 

_____6. Using a protractor, lift the binder or clipboard up until it is at a 45 degree angle with the table. 

_____7. Have your partner turn on and hold the flashlight 5 centimeters above the center of the graph paper. The flashlight should AGAIN be at a 90 degree angle to the table (straight up and down). This will put the light at a 45 degree angle relative to the graph paper. 

_____8. Trace the area covered by the flashlight on the graph paper. 
_____9. Lightly shade in the area using a different colored pencil of your choice. 
Data: 
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1. Count the number squares covered on the graph paper by each ray. You many count squares that have any portion of the square included in the shaded region (even half squares          are included in the count). Record this information in the table below. 
	
	90 Degree Ray
	45 Degree Ray

	Number of Squares: N

(Area Covered )


	
	


2. Calculate how many units of radiation were received for each square in a given second using the following formula: 

A flashlight gives off approximately 100 units of radiation each second. So, if you divide…
N (Number of squares) ÷ 100 (units of radiation) = Average units of radiation per square

	 
	90 Degree Ray
	45 Degree Ray

	Number of Squares: N

(Area Covered )

	
	

	Divide by the Units of Radiation per Second
	100
	100

	Average Units of Radiation per square per Second

	
	


Analysis and Conclusion Questions: 

Answer on a separate piece of paper
1. At which angle did the grid paper receive “direct” rays from the flashlight? 
2. At which angle did the grid paper receive “indirect” rays from the flashlight?
3. How is the angle of the grid paper related to the amount of energy received by each grid square? Refer back to your data.
4. What do the flashlight and the grid paper represent in this model? (Refer to Figure 1) 
5. a. If each square on the grid paper represents an area on the Earth’s surface, do you think areas that receive direct radiation or indirect radiation from sunlight heat up more? b. How would you apply what you have learned in this lab to what you know about Earth’s climate zones (Tropics/Poles)?c. What might this uneven cooling of Earth’s surface have to do with the cause of winds? Explain your ideas in a paragraph. 

Figure 1








