Name: _____________________________________________________
Date: _________________
INTENSITY OF ENERGY

AIM:  How does the angle of energy on an object affect the intensity of it?

Materials:  (1) flashlight/ruler, (2) pieces of graph paper, (2) different colored pencils, calculator, protractor.
Vocabulary: 

Insolation: _______________________________________________________________________________
Angle of Insolation: ______________________________________________________________________
__________________________________________________________________________________________
PROCEDURE: 3 members of the group, each pick a job.
	Job 1
-Place and hold a piece of graph paper on a desk.
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-Place the end of the ruler in the middle of the graph paper. 
	Job 2

-Line up the flashlight (aimed at the paper) with the ruler at an angle of 90o (perpendicular to the paper AND hold vertically.)

-Use a protractor to measure a 90o angle.
[Side note: The flashlight is taped 20 cm from the paper. (The ruler keeps the distance constant and is a line of sight to aim the light’s beam.)]
-Turn the light on (make sure it is aimed at the center of the paper.)
	Job 3

-A third student should trace the outline of the beam on the graph paper in pencil.

-Using a colored pencil, highlight the line that was drawn. (Do not shade in the circle.)



1) At the top of 1st piece of graph the paper, label this diagram “90o angle of energy.” 
2) Repeat the steps above again with a 45o .
3) The same student should lower the top of the ruler until it makes (approximately) a 45O angle with the graph paper.  
At the top of 2nd piece  of graph paper, label this diagram “45o angle of energy.”

4) Follow the directions in the next phase: “Analysis of Data.”
ANALYSIS of DATA
1. Count the number of boxes enclosed by each of your curves.  You should make a mark in each box to know you counted it.  Count all partial boxes as half, even if it is smaller or larger.  Place the sum somewhere on the graph paper so you will remember it.

2. We will be calculating the intensity of the beam on the graph paper each time with the formula:

INTENSITY = power of the flashlight 


         _________________________

                    Number of boxes covered
PLEASE NOTE:  Round your answers for intensity to the nearest tenth!!!

             We will be using the unit of measure called the “centiwatt” as the  

             power of the flashlight.  
3. Fill in the data table below

	Angle of energy
	Power of flashlight

(centiwatts)
	Number of boxes covered
	Intensity (centiwatts per box)  to nearest tenth

	90o

	
	
	

	45o

	
	
	

	
	
	
	


CONCLUSIONS:

1) Did the power of the flashlight ever change during the activity?  Why or why not?

________________________________________________________________________________________________________________________________________________________________________________________________________________
2. What happened to the brightness of the flashlight beam as the angle decreased?

_______________________________________________________________________________________
Therefore, what happened to the intensity of the energy as the angle decreased?___________________________________________________________________________
_______________________________________________________________________________________
Explain your answer using data and observations from the lab _______________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________
_______________________________________________________________________________________________________
3. What is the relationship between the angle of the energy and the intensity of the energy? (Start the sentence with: As the angle of energy….)
_______________________________________________________________________________________________________
4. Why was it important to keep the flashlight the same distance from the paper each time?
________________________________________________________________________________________________________________________________________________________________________________________________________________
5. How does the temperature change from “winter” to “summer” in the Northern hemisphere?______________________________________________________________________________________
6. During which season is sunlight more “direct” (higher angle of insolation)? _______________
7. How is the tilt of the Earth going to affect the temperatures of the Earth’s surface?

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
8. What is the relationship between angle of isolation and temperature change? (Start the sentence with: As the angle of insolation….)_________________________________________
_______________________________________________________________________________________
9. Compare the temperature change at various latitudes and how it relates to the change in angle of insolation. ______________________________________________________
_______________________________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________________
THINK OUTSIDE THE BOX
When you’re done, think about this question.

What does an extremely low angle of insolation look like?

You have to the tools, think of a way to test it. Play around.

Right down what you find:
Name: _________________________________________________ Date: ___________________________
Intensity of Energy Follow Up Questions
The diagram below represents the angle the Sun hits the Earth at different latitudes on the equinox:
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         90o sun angle

1. Which latitude is receiving the direct rays (90o angle to the surface) of the Sun, and therefore the most intense radiation?__________

2. Which latitude is receiving the lowest intensity (lowest angle) insolation?__________
3. Which latitude will receive the most energy?___________
4. Which latitude will receive the least energy?___________
5. How does the energy our latitude (NY) receives compare to the areas that receive the most and least energy?  Why is this the case?

____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
6. How does the diagram above relate to the lab exercise that you just did?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
7. At what time of day do you think the Sun’s energy is the most intense?  Why?

______________________________________________________________________________________________________________________________________________________________________________

8. During what season of the year do you think the Sun’s energy is the most intense?  Why?

______________________________________________________________________________________________________________________________________________________________________________

Ticket to Fly….

Name: _________________________
 
3. What state in the USA has the highest angles of insolation overall?

A) Texas

B) Alaska

C) New York

D) Florida 
1. Which Location will receive the greatest intensity of insolation?
A) Equator 


C) central New York State

B) Tropic of Cancer       
D) Arctic Circle____________________________________________
2.

1.                                       2.

          3.                                           4. 
JOB 1 and JOB 2 can combine
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Which diagram best represents the angle of the Sun’s rays at location C at noon on this day?








