How are Distance and Light Related
Purpose

Students will observe that as the distance increases from a light source, the light intensity from that source decreases. Some students may recognize the curve as the y 5 1/ x2 relationship. They will recognize the importance of using the terms absolute magnitude and apparent magnitude when discussing light intensity from stars. Students will learn several terms that are used in the study of light.

Time Requirements

one 45-minute class period

Advance Preparation 

Prepare student lab stations with the required materials at each location. This will enable students to begin working immediately. 

Safety Information

Students should observe safe laboratory procedures and wear lab aprons and goggles during the entire lab. 

Teaching Tips

•
Prepare the CBL 2 system for the students by linking the graphing calculator and the CBL 2 unit. Make sure the DataMate program is loaded, the light-intensity sensor is attached, and the system is ready to use.
•
Make sure the EasyData application is loaded.
•
Students may share a single light source if multiple 60-W bulbs create too much light in the room.

•
If 60-W bulbs create too much light in the room, students may use high-powered, AA-battery flashlights with the bare bulbs exposed.

•
Make sure students do not set their light sources against a wall because of the chance of reflected light.

Extensions

•
Have students research and find the formula for illuminance. 

•
Students can compare their graph to a graph of the formula to see if their data were precise.

•
Students should explain their sources for experimental error.

Pre-Lab Answers

1.
Yes, the farther you move away from the light the less intense it appears.

2.
As the distance away from a star increases, the light intensity decreases.

3.
Possible answer: The intensity of light varies as the distance from the light source changes.

4.
Check students’ graphs.

A graph of sample light data is shown below.

