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LAB - EXPLORATION ON SPECTROSCOPY

LAB 7

INTRODUCTION: 
Spectroscopy is a lab technique to determine the identity of unknown material.   It works on the idea that since every atom has a different electron structure that the light that is emitted from each element will be different, and there for emit a distinct pattern.  This is exactly what happens.   This is a very reliable technique to identify unknown material and is often used by astronomers to determine the composition of distant stars by the light that they give off.  Geologists would also use this to determine the identity of unknown rocks found in deep mines or even possibly meteorites that have fallen to the earth from space.  Every object that has been studied by this method has a pattern that agrees with one of the 92 naturally occurring elements that have been found here on earth.
Below is a list of the stations that you will have to visit and make observations from.  Please note that the stations will vary depending on spectral tubes that we have on hand.
Station 1
Neon and Argon

Station 2
Mercury and Helium

Station 3
Hydrogen and Air

Station 4
Fluorescent bulb / regular light bulb

Station 5
Flame tests


Station 6
Unknown tube
The spectrum below is a drawing of the hydrogen spectrum.  The units are in nanometers (nm) which is equal to 1 x 10-9 meters.  So 655 nm. is equal to 655 x 10-9 meters, which is equal to 6.55 x 10-7 meters. Notice the difference in the decimal place.  In decimal numbers this would be equal to .000000655 meters or 655 billionths of a meter. 

Show how a spectrum diagram will appear.

Example:






           410
   435           485                                        655




        violet
   blue
        green



  red

Directions for the lab.

Each student groups will have about 7 minutes per station.   They are to observe the spectra

of the light at each station.  They are to record the spectrum on the blank spectrum chart which is provided.  Be sure to record the station and the sample for each spectrum.  If it is possible you should record any of the wavelength markings observed on the spectroscope that you are using.   Each sample should be observed with the hand held spectroscope as well as a better spectroscope if it is at the station.   The better ones use a prism to help break up the light.  Use the hydrogen tube sample on the first page as a guide as to how your drawings should look.   It is very important to be neat with your drawings.   Also remember to circle the type of spectroscope that was used in the observation:  either hand held or prism (desktop)
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Lab 7 Prelab Questions

1
What is the value for the speed of light ?   

2
According to the formula “speed of light = frequency multiplied by wavelength”


What is the frequency of light with a wavelength of 8 x 10-7 meters ?

3
According to the same formula what is the wavelength of light with a frequency of


2 x 1014  s-1 ?  You must show the work on the back of this page for questions 2 & 3.

4
Define the term electromagnetic radiation.

5
How might a scientist use spectroscopy in their work ?

6
What is the formula for determining the Energy of  light from its frequency ?

7
What is the value of Planck’s constant ?

8
What is the unit for energy in the formula in question 6 ?

9
What is the Energy of light that has a frequency of  2 x 1014  s-1  ?

1   _____________


2   _____________   

 3   ______________

4   ____________________________________________________________________

     ____________________________________________________________________

5   ____________________________________________________________________

     ____________________________________________________________________

     ____________________________________________________________________

6  _____________


7 _____________   

8   ______________

9  ______________

Show your work for number 9 on the back of this page.
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LAB 7

LAB QUESTIONS

1.
I am sure that you know that air is made up of almost 80 % nitrogen and about 20 % oxygen.    When you looked at the tube of air did you see anything that gives evidence to this.   Make sure to look at the spectral lines of all the tubes in question.  Explain your answer.

2. Include a page with sources of error.   

3. You are to take the readings for one of the gases named by the teacher and do a percent error calculation with it.   Make sure to show and explain your work.

For the remaining questions, you need to submit these answers on a hard copy (on paper) and you also have to submit them through TURNITIN.
4. Briefly explain how spectroscopy works.   Give a brief historical description of its beginnings.   Make sure to include how the structure of the atom is critical in this process.

5. Explain how scientists use spectroscopy in their work.   Make sure that you include enough detail so it is clear how this technique is used.

6. The spectral tubes that we are using are essentially fluorescent light bulbs.  However, I would doubt that you have any of these spectral tubes at your house.   Look up Neon bulbs, fluorescent bulbs, and Spectral tubes and explain what is similar about them.
7. You need to include a summary of the lab.    

Equipment  for Lab 7  Spectroscopy

Hand-held spectroscopes: 

1 for each student

6 power supply units for the emission tubes.

Miscellaneous tubes:  Some of the better tubes are H, He, Ne, Kr, and Hg.

Fluorescent lamps





Incandescent lamps

colored pencils (better than markers)


Chart  of  blank spectrums
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