Name                                              PRIVATE 

It GLOWS !!

(21 pts)
To be completed in the ChemLab

 
Every element has a unique combination of electron energy levels.  When given the proper amounts of energy, these electrons “jump” energy levels and then release energy as they fall back down.   In fluorescent gases this release of photons is immediate and can easily be seen in the form of light.   This radiant energy has several properties.  Since all radiation assumes the form of waves, a particular amount of energy has a certain wavelength and frequency.  The wavelength can be determined by using a spectroscope or diffraction gradient.
The following equations show the relationship between wavelength, frequency, and energy :
	c = ν λ
	E = ν h

	“c”   represents the speed of light (3.00 x 108 m/s)

“ν”  represents the frequency (per second or hertz)

“λ”  represents the wavelength. (angstroms or meters)
	“E” represents energy (Joules)

“ν” represents frequency

“h” represents Planck’s Constant (6.63x10-34 J(s)






           
     Conversion factors



              
 1 Angstrom (Å) =  1x10-10  meters

                                           
               1 Hertz  =  1 per second (/s)

PreLab Practice: (#’s 1-6 should be completed before coming in to do this experiment)
1. Convert 5500 Å to meters :

2. Find a chart showing the wavelengths of the visible light spectrum. (in text or on web).  What color would radiation be with a wavelength of 5500 Å?

_____________________

3. Determine the frequency of a wave with a length of 5500 Å.

4. Solve the first equation to get wavelength by itself.
5. Two units used for energy are                          and                             .

6. Determine the energy given off by a wave with a frequency of  2.3 x1015 s-1 (/s).

PROCEDURE

1. Complete all of the Pre-Lab Questions on the previous page.

2. Use a spectroscope as directed by your instructor to view the continuous spectrum of an incandescent light bulb.  Use colored pencils or markers to record you observations on the data chart provided.
3. Use a spectroscope as directed by your instructor to view the visible line spectra of mercury, helium, hydrogen, and neon.  Record you observations on the data chart.  Be sure to use your textbook visible spectrum wavelength chart to determine where to put each colored line on the chart.
4. Use a spectroscope to view a fluorescent light and record its spectrum.

5. Answer all of the questions on the Analysis and Calculations section.

6. When finished, go to the Calc Checker section of your ChemCD and enter your results for this lab.  When everything is correct, print out a “Congrats” page and staple to this packet.
Data Charts
SPECTRA #1: Incandescent bulb
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SPECTRA #2: Helium
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SPECTRA #3: Mercury
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SPECTRA #4: Hydrogen
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SPECTRA #5: Neon
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SPECTRA #6: Fluorescent camp light
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Analysis

(Read pages 125-140 in your text to help you answer the following questions)
1. Briefly explain how a spectroscope works.

2. When the electricity is not turned on, the electrons are in the                         state.

3. When electricity flows through gas tube, the electrons are in the                              state.

4. Why does each gas have certain “lines” that show up through the spectroscope when glowing.

5. Why are the colors of the “glowing” gas seen in the spectroscope not the same as the color that the 


glowing gas appears to your eye ?

6. You may have observed that the color near the ends of the gas tube was different than the color at the 


center of the tube.  Why do you think this is so ?   
7. What is the gas inside of the fluorescent camp light ?  How do you know ?

Calculations

8. Using your data chart and your formulas on the front page, determine the frequency of the red line in hydrogen.

9. Determine the energy given off by the electrons producing the red line.

10. Which line (what color) in the helium has a frequency of 5.10 x 1014 hertz ?  Show work !!!!

11. When an electron in hydrogen jumps from energy level 4 to 2 it gives off 4.09 x 10-19 Joules of energy.


Which color line in hydrogen’s spectrum results from this ?

