How are Distance and Light Intensity Related?
As you look up into the night sky, some stars seem to be brighter than others. Do these stars give off different amounts of light or is there another reason that these stars appear to vary in light intensity? In this activity you will explore the relationship between light intensity and distance. You also will investigate why scientists must classify stars according to absolute magnitude and apparent magnitude.

	What You’ll Investigate
	Goals
	Materials

	
	
	

	•
What is the relationship between light intensity and distance?


	Collect light intensity and distance data.

Investigate the relationship between distance and light intensity.

Discover why stars must be classified according to apparent and absolute magnitude.


	Data-collection interface
TI-83 Plus or TI-84 Plus graphing calculator
link cable

EasyData application
Light Sensor
lamp with 60-watt incandes-

 cent bulb

meterstick or measuring tape

masking tape

pen or marker

darkened room




Safety Precautions

•
Always wear safety goggles and a lab apron during laboratory activities.

Pre-Lab

1.
Does there appear to be a relationship between the intensity of a porch light or street lamp and distance? 

2.
Based on your experience of light sources and distance, infer the relationship between light intensity and the distance the observer is from the star. 

3.
Infer why the terms apparent magnitude and absolute (or actual) magnitude must be used when referring to the light intensity of stars. 

4.
What does the graph of the equation y 5 1 / x2 look like? If you are not sure, prepare a table using the numbers 1 through 5 for x and graph your results.

Part A: Preparing for Data Collection
Figure 1
1.
Turn on the calculator. Connect the Light Sensor, calculator, and data-collection interface as shown in Figure 1. 

2.
Set up EasyData for data collection

a. Start the EasyData application, if it is not already running. 
b. Select [image: image1.png](File)



 from the Main screen, and then select New to reset the application.
c. Select [image: image2.png]


 from the Main screen, then select Events with Entry.
Part B: Collecting Data

1.
Put a strip of masking tape on the lab table or floor starting at the light source. Mark off the distances 1.0, 1.5, 2.0, 2.5, 3.0, and 3.5 meters, moving away from the light source.

2.
Position the sensor so that the end of the sensor is lined up with the 1.0-m line. 
3.
To collect light intensity and distance measurements:

a. Select [image: image3.png](Start |



 to prepare for data collection.

b. When the reading from the Light Sensor has stabilized, select [image: image4.png](Keep |



.

c. Type 1.0 (the distance measurement), then select [image: image5.png]


 to store the light intensity-distance data pair.

4.
Repeat Step 3 for each distance measurement. When you have taken a reading at each of the distances, select [image: image6.png][ Stop |



. A graph of the collected data will be displayed.

5.
Press [image: image7.png]


 or [image: image8.png]


 to move the blinking cursor along the data points. The distance (x) and the corresponding light intensity (y) values will appear at the top of the screen. Write the light intensity (y) values in the Data Table. Sketch and label the graph in the space provided.

6.
When you are finished with the graph, select [image: image9.png][ Main |



 to return to the Main screen. 
7.
Select [image: image10.png][ Quit )



 and then select [image: image11.png]


 to quit the EasyData application. A message indicates that the collected data has been stored in calculator lists.
Cleanup and Disposal

1.
Turn off the graphing calculator and disconnect the sensor and Data-collection interface. 

2.
Put the used masking tape into the container designated by your teacher. 

3.
Return all equipment to the proper location as directed by your teacher.

Experiment Graph: Light Intensity
Data Table (Put in Data Table)
Conclude and Apply

1.
What is the relationship between light intensity and distance from the light source? 

As distance increases, light intensity decreases.
2.
What are some of the sources for error in this experiment? 

Possible answers: errors in measuring distance; error in placing the probe; inaccuracy of the probe; additional light sources in the room
3.
Explain why it can be deceptive to use light intensity of stars to estimate their distance from Earth. 

Stars that are closer to Earth will appear brighter than stars that are farther away. The apparent brightness of a star from Earth does not give a true value of its actual brightness. That is why scientists use the system of apparent magnitude and absolute magnitude to clearly convey to others what the light intensity value means.
4.
Compare and contrast your experimental graph with the graph that you drew in pre-lab question number 4.

Answers will vary.

