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Energy from the sun 

GOAL 
Determine how the angle of incidence of light rays affects the absorption of the energy they emit.

1.
What is the independent variable in this lab?

	


2. What is the dependent variable in this lab?

	


HypothEsIS

	I think that
	

	

	because
	


MatEriAlS
•
3 pieces of black cardboard (12 cm ( 6 cm)
•
retort stand

•
stapler
•
universal clamp

•
3 thermometers
•
stopwatch

•
250-W infrared lamp
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	1. 
Fold one piece of cardboard in half to make a square.

2. 
Create a pocket by stapling the two corners together.
3. 
Repeat steps 1 and 2 with the other two pieces of cardboard.
4. 
Insert a thermometer between the two staples of each pocket.
5. 
Place the three thermometers under the infrared lamp as follows:

–
Place one thermometer so that it lies flat on the work surface, at a 90° angle 


to the light rays.


–
Stand the second thermometer vertically, at a 0° angle to the light rays.

· Place the third thermometer at a 45° angle to the work surface—and also to the light rays.

Record the temperature reading on each thermometer.

6. 
Turn on the infrared lamp. Record the temperature reading on each thermometer every minute for 5 minutes.
7.
Turn off the infrared lamp. Warning: The lamp will be very hot.
8. 
Put away the materials.


REsults

Record your results in the table below. Give your table a title.

	Title:
	


	Time 
(min)
	Temperature at each angle of incidence
 (°C)

	
	90°
	0°
	45°

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


GRAPH
Plot the temperature as a function of time for each angle of incidence of the light rays. Draw the three curves on the same graph. Give your graph a title.

	Title:
	

	
	


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


ANALYSIS OF THE RESULTS 

1.
What are the two main forms of energy emitted by the Sun?

	
	


2.
How does the angle of incidence of light rays affect the absorption of the energy we receive from the Sun? Explain your answer.

	
	

	
	

	
	

	
	

	
	


3.
Why was black cardboard used in this lab?
	
	


4.
What are the possible sources of error in this lab?

	
	

	
	


5.
How could you improve the protocol for this lab?

	
	

	
	


Conclusion

1.
What do you conclude from this lab?

	
	

	
	

	
	


2.
Was your hypothesis confirmed or not? Explain your answer.

	
	

	
	


APPLICATION
Does the angle of incidence of light rays affect the Earth’s climate? Explain your answer.
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	PROGRAMS: 	ST, EST, AST�
�
	LAB TYPE: 	Experiment�
�
	CONCEPT: 	Solar energy flow�
�
	student BOOK: 	Chapter 7, page 241�
�
	TOOLBOX:	Page 19
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