Name: _______________________________________

Electromagnetic Radiation
WebQuest

Introduction
For a short introduction on Electromagnetic Radiation, go to the website
www.lbl.gov/MicroWorlds/ALSTool/EMSpec/EMSpec2.html
Part 1: The Electromagnetic Spectrum
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Looking at the wavelength scale at the top of the figure, and using the pictures associated with certain wavelengths, answer the following questions:
1.  What kind of electromagnetic radiation has the shortest wavelength? 
      ____________________________

2.  What kind of electromagnetic radiation has the longest wavelength?
      ____________________________

3.  What kind of electromagnetic radiation can go through molecules?

      ____________________________

4.  Why can’t visible light be used to look at molecules?
      ___________________________________________________________________________

      ___________________________________________________________________________

5.  What kind of electromagnetic radiation can go through a cold virus?

      ____________________________

6.  Some insects, like bees, can see light of shorter wavelengths than humans can see.  What kind 

      of radiation do you think a bee sees?

      _____________________________
In science each area of study (astronomy, physics, chemistry, etc.) has its own “jargon” and favored system of units for the electromagnetic spectrum.  The Java Applet at
 http://lectureonline.cl.msu.edu/~mmp/applist/Spectrum/s.htm
is intended to show the relationship between these units when talking about electromagnetic (EM) radiation.  It will also help you to become familiar with these units and the different regions of the spectrum.  Go to the website above to open the applet.
What types of radiation make up the Electromagnetic Spectrum?

7.  What are the seven listed types of electromagnetic radiation (EM radiation) illustrated in the 
      applet?  List them from left to right in the boxes below.

	
	
	
	
	
	
	


In the applet you can click on the wavelength/frequency scale and change the wavelength and frequency by dragging the mouse around.
Note the appearance of a blue vertical line or position bar to indicate your position along the electromagnetic spectrum.  The values of frequency, wavelength, and energy (with selected units) correspond to the location of the “white position bar.”

What is the wavelength range for Electromagnetic waves?
Click on the EM scale to move the blue position bar.  
8.  What is the unit of wavelength used in this applet program?   In this applet, “e” is used as an 
     abbreviation for “
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 10”.   ____________

FYI:  A nanometer is equal to 1 
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 10-9 meters.
9.  Locate the vertical blue line and state what type of wave has a 1 meter wavelength.  
        __________________________
10.  Which electromagnetic wave type has the largest wavelength? 
        ___________________________
11.  Which electromagnetic wave type has the smallest wavelength? 
         __________________________

12.  Which has the longer wavelength:



Radio waves or X-rays?  _________________________


Infrared or Visible Light? _________________________


Microwaves or Ultraviolet? _________________________


Gamma or X-rays? _________________________


Radio waves or Gamma-rays? _________________________
13.  Use the Electromagnetic Wave simulation and determine how many times larger a 
        radio wave wavelength is compared to a gamma ray wavelength.  Pick any radio wave  

        wavelength and any gamma ray wavelength and write these values below.  For example, a 

        microwave wavelength would be 0.01 meters.)  Then calculate how many times larger the  

        radio wave is than the gamma ray.  Give your answer in meters.

        Radio wave wavelength = ______________________________

        Gamma ray wavelength = ______________________________

        Radio wave wavelengths are _________ times greater than gamma ray wavelengths.

Frequency and Electromagnetic Waves

1.  Look at the electromagnetic radiation scale and notice the frequency units.  What are the two
      choices of units for frequency?

      ______________________________

______________________________
2.  Click and drag the white vertical position marker across the Electromagnetic spectrum 
      simulation and determine where the largest frequency waves are located.  

      Which end of the Electromagnetic spectrum has the largest frequencies? (Name the type of  

      wave)     

      ______________________________
      Is this the same end of the spectrum that has the largest wavelengths? _______

3.  Click near the visible spectrum on the chart until the spectrum of colors appear.  
      Which color has the longest wavelength? ____________________  
      Which color has the largest frequency? __________________

Energy and Electromagnetic Waves

1.  What are the two units of energy used in the Electromagnetic Wave Simulation applet?

      ______________________________

______________________________

2.  Click and drag the white vertical position line across the electromagnetic spectrum simulation 
      and determine where the most energetic waves are to be found.  

      Which type of wave has the most energy?  ______________________________
      Which type of wave has the least energy?  ______________________________
      Which visible color has the most amount of energy?  ______________________________
      Which visible color has the least amount of energy?  ______________________________
Radio and Television Broadcasting

Go to the following website for information on radio and television broadcasting:

http://www.ntia.doc.gov/osmhome/allochrt.pdf
1.  What frequency range does the United States use for FM broadcasting?  

      ___________________________________________________________________________

2.  What frequency range does the United States use for AM broadcasting?

      ___________________________________________________________________________

3.  Which type of radio station has the longer wavelength? __________ (AM or FM)

4.  What frequency does television channel 7 broadcast at? 

      ___________________________________________________________________________

Everyday Uses of Electromagnetic Radiation:
Use the following websites to answer the next seven questions:
http://www.qrg.northwestern.edu/projects/vss/docs/thermal/3-what-makes-em-radiation.html
http://www.qrg.northwestern.edu/projects/vss/docs/Communications/2-more-about-radio-waves.html
http://www.osha.gov/SLTC/elfradiation/index.html
http://www.sciencenews.org/articles/20030222/fob1.asp
http://hyperphysics.phy-astr.gsu.edu/hbase/sound/radar.html
http://www.newton.dep.anl.gov/askasci/phy99/phy99484.htm
http://science.howstuffworks.com/radar.htm
http://auto.howstuffworks.com/question396.htm
1.  Why do materials absorb some frequencies of electromagnetic radiation and not others?

      ___________________________________________________________________________

2.  How do satellites communicate with objects on earth?

      ___________________________________________________________________________

      ___________________________________________________________________________

3.  What type of radiation at what frequency is emitted by high power lines?

      Type: ________________________________

      Frequency: ____________________________

      Is this type of radiation a health hazard?

      ___________________________________________________________________________

4.  What type of radiation is emitted by cell phones? ___________________________________

     Are cell phones hazardous to your health?

      ___________________________________________________________________________

5.  What type of radiation is emitted by police RADAR guns (for detecting speeding cars)?       

      ______________________________

      Is the effectiveness of RADAR detectors influenced by rain? _________________________
6.  What type of radiation is emitted by police laser guns (for detecting speeding cars)? 

      ______________________________

7.  Which is more effective: police RADAR guns or police laser guns?

      ___________________________________________________________________________

     Why are they more effective?

      ___________________________________________________________________________

      ___________________________________________________________________________

Review of Types of Electromagnetic Waves

1.  Fill in the table below.  From the clue (frequency, wavelength or energy) and information in 
      either the applet or the figure on the first page of this handout determine the type of wave and 
      circle the one item in the list in each box that relates to what a person might be doing or 
      being exposed to if they are in the presence of this type of wave.

	Wave Clue


	Wave Type
	Possible Activity (circle the correct answer)

	1 
[image: image4.wmf]´

 10-7 cm
	
	[Dental exam]  
[Reading]  
[Listening to radio]  
[Tanning]  
[Cooking]

	32 GHz
	
	[Dental exam]  
[Reading]  
[Listening to radio]  
[Tanning]  
[Cooking]

	10.8 meters
	
	[Dental exam]  

[Reading]  

[Listening to radio]  

[Tanning]  

[Cooking]

	6.28 
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 10-18 J
	
	[Dental exam]  

[Reading]  

[Listening to radio]  

[Tanning]  

[Cooking]

	23,808 GHz
	
	[Dental exam]  

[Reading]  

[Listening to radio]  

[Tanning]  

[Cooking]


Part 2: Continuous and Emission Spectra
Go to http://www.uccs.edu/~tchriste/courses/PES105/105lectures/105lecspectro.html
Read about the different types of spectra: continuous, line and emission.

Click on the link” Here is a link to a nice exercise discussing the various types of spectra.”  Make sure you READ about the different types of spectra.  Elements are unique from each other because they have certain numbers of protons and electrons.  When the electrons in an element are excited by the addition of energy to them, they produce a unique “fingerprint” of that element in the form of an emission spectrum.  The lines on the spectrum represent the various levels of energy that the electrons of the element can occupy when excited.
Complete the following table, and fill in the blanks of the statement after the table:

	Spectrum Type
	Description
	Picture
(draw a sketch in color)
	Source

	Continuous


	
	
	

	Emission


	
	
	


1.  A line spectrum, like an emission spectrum helps to determine the _________________of an    

     atom.  In an emission spectrum, if an excited electron jumps down from a ________________ 
     level to a __________________ level, light with a specific energy (wavelength) will be  

     emitted.
2.  See if you can find a definition of an “orbit” (referring to electrons) that you understand.  You 
      may use a book or the Internet.  Write the definition below.
      Orbit: _____________________________________________________________________
      __________________________________________________________________________
      __________________________________________________________________________
Within the website above, click on the “Link to animation showing emission spectrum and atomic orbits.”  
3.  When an electron “relaxes”, it falls back to its ________________ state and emits light that 
       had been previously absorbed.  For this atom, the color of light emitted is 
       ________________.
To look at an example of how an emission spectrum is generated, got to the website and then answer the questions about this website:

http://chemed.chem.purdue.edu/genchem/topicreview/bp/ch6/bohr.html#exphyd
You only need to read to the bottom of the wavelength table.
4.  Draw what the emission spectrum of hydrogen looks like.  You can use a white background 
      instead of a black background:

	


5.  In the table below list the wavelengths of the hydrogen emission spectrum and their 
      corresponding colors:

	Wavelength (nm)
	Color

	
	

	
	

	
	

	
	


Part 3: Bohr’s Atom
Go to 
http://www.colorado.edu/physics/2000/index.pl  
Click on “Science Trek” and then click on “Quantum Atom.”
You will need to read through multiple pages to answer the questions below.
Spectral Lines
1.  What would you see if you directed sunlight through a prism?
      _____________________________________________________________________

2.  How is light produced by only one element different from the sunlight when viewed through 
      a prism?
      ___________________________________________________________________________
      ___________________________________________________________________________
3.  Select “Hydrogen” from the drop down menu above the rainbow spectrum.  How many    

     “signature” lines does hydrogen have?  ____________

4.  Look at the spectral lines for some of the other elements in the drop down menu.  How is the 
     “Mercury” spectrum different from the “Hydrogen” spectrum?

      ___________________________________________________________________________
      ___________________________________________________________________________
Bohr’s Atom
5.  Bohr explained the “signature colors” by stating that ____________________can only be in 
     “special” _________________.

6.  Using the animation, click on several higher orbits (outer circles) on the animated atom.  
     What happens when the electron moves to a higher orbit?
      ___________________________________________________________________________
      ___________________________________________________________________________
7.  Now click on a lower orbit (inner circle).  What happens?
      _____________________________________________________________________

      _____________________________________________________________________

8.  What do the “squiggles” represent?

      _____________________________________________________________________

9.  Search the internet or a book to find a simple model of Bohr’s atom.  Draw a picture of the 
     model below, and label it.

Questions
1.  What is a photon?  You may use a book or the Internet to find an answer that you understand.      

      Write the definition below:

      ___________________________________________________________________________

      ___________________________________________________________________________

      ___________________________________________________________________________
2.  The more energy a photon has, the ________________ its wavelength or the 
      ___________________ its frequency.
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