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Measuring the Speed of Light
Introduction: Microwaves in a microwave oven are produced by a magnetron which is located behind the number panel. The waves reflect off of the far wall of the microwaves and reflect back, creating a standing wave as shown above. 


a. Which parts of the standing wave experience the most vibrational energy? _____________________


b. How much of a wavelength is between two of these points? ______________________
When food is put in a microwave, points that experience the most vibrational energy will begin to heat up first. In this lab you place chocolate on a plate and heat it for a short period of time. You should observe that some points begin to melt first. You can use the distance between these points to determine the wavelength of the microwave.
Procedure: 
1) Place the pieces of chocolate side by side to form a 7x14 centimeter rectangle of chocolate in the 


     center of the plate. 



2) Set the plate in the center of the microwave with the long side of the chocolate rectangle parallel 


     to the door.  Microwave the chocolate for 25 seconds. 



3) Look carefully at the chocolate. Identify all of the spots of chocolate that look like they have 


     begun to melt. Pick two of them and measure the distance between the two points.
Data: 

a. Distance between the melted spots: 





___________________________ centimeters

b. Convert the distance to meters:  





___________________________ meters


c. This distance is one-half of the wavelength. Find the wavelength:

___________________________ meters

d. Most conventional microwaves produce microwaves at 2450 MHz.                                                                                        One Megahertz equals one million Hertz. Find the frequency in Hz:

___________________________ Hz

f. Use v=fλ to determine the speed of the microwave:



___________________________ m/s
Analysis:

The accepted value for the speed of light—the speed of all electromagnetic waves—in a vacuum is 3x108 or 300000000 m/s. Determine the percent error of this calculation.

%Error = accepted value – experimental value    x 100%



    accepted value

c=fλ

Practice Problems:



Please show your work
1. a) A light wave has a frequency of 4.28x1014 Hz. What is the wavelength of this light in meters?
     b) One nanometer is one-billionth of a meter (1,000,000,000nm = 1m). What is the wavelength of the wave in question 1a in nanometers? 

    c) What color is this light wave? 

2. a) A radio station broadcasts a radiowave with a wavelength of 3.2 meters. What is the frequency of this radiostation in Hz? 
    b) Radio station numbers are actually the frequency of radiowave radiation that the tuner is receiving measured in megahertz. Thus, 102.3 KPEZ is broadcast at a frequency of 102.3 MHz. What station is broadcasting in question 2a? 

3. a) When Neil Armstrong landed on the moon, his team left large reflecting plates on the moon’s surface. Astronomers at the McDonald Observatory near Ft. Davis, Texas can shine a laser at one of the plates and measure the reflected wave.  It takes about 2.56 seconds for the light from the laser to travel to the moon and back. How far away is the moon from the earth (in meters)?  

4. The ultraviolet rays that cause sunburn are called UV-B rays. They have a wavelength of approximately 300 nanometers (3.0 × 10-7 m). What is the frequency of a UV-B ray?
