Eric Fontaine

12 – 2 – ‘99

Chemistry

Period 5

Emission Spectra and Energy levels

Purpose:  
Determine the wavelengths associated with specific spectral lines of hydrogen and mercury. 
Materials:  High-Voltage Transformer             Spectrum tubes, mercury and hydrogen


        Diffraction grating

    Colored Pencils



        Meter Sticks

Procedure: Set the meter sticks perpendicular to each other, with the high-voltage transformer in the middle of one of the sticks.  And the Diffraction grating at the end of the other. Now, look through the diffraction grating at the spectrum tubes, mercury or hydrogen.  Have the person looking at the spectral lines indicate to the other partner where the spectral lines appear.  Record the results by measuring how far the spectral lines are from the center of the meter stick in the x portion of the data table.  Repeat the steps for the other spectral lines.  Now, do this for the other element. Continue to record your results.  

Data Table:

	Element
	Color of Line
	X(cm)
	Y(cm)
	Z
	Sin
	Wavelength 
	% Error

	Hydrogen
	Red 
	37
	100
	106.6
	.3471
	6.595 x 10-5
	1

	Hydrogen
	B. Green
	26
	100
	103.3
	.2517
	4.782 x 10-5
	2

	Hydrogen
	Violet
	23
	100
	102.6
	.2242
	4.260 x 10-5
	2

	Mercury 
	Gold
	33
	100
	105.3
	.3134
	5.955 x 10-5
	N/A

	Mercury
	Green
	30
	100
	104.4
	.2874
	5.461 x 10-5
	0

	Mercury
	Violet
	24
	100
	102.4
	.2335
	4.437 x 10-5
	2

	Mercury
	L. Blue
	22
	100
	102.4
	.2148
	4.081 x 10-5
	N/A


Calculations:

1. (Z) of the spectral lines

2. (Sin) 

3. (Wavelength) 

Conclusion/Questions:
1. Q. 
Compare your experimental results with the known wavelengths listed:  
Calculate the percent error.
A. My partner and my results were not all that different from those of the known wavelengths.  We had two line spectra that did not have a given wavelength so our percent error could not be calculated.  Otherwise our data is very good.  Our largest percent error that was recorded was of the line spectra violet in the element mercury.  If you look below you will be able to see how I performed my calculations to get my percent error.

2.   Q.  

How might emission spectra be used in studying stars?

A.       If you wanted to study stars. You could use the emission spectra to do so.  
You could use it to find out what element the stars are made of.  

3.  Q

Relate spectral lines to energy levels in an atom and to the term quanta


A.
Spectral lines are like energy levels because their quanta are the same in 


both spectral lines and in atoms. When more and more quanta is added to 


an atom it causes electrons to skip energy levels.

4.  Q.  

Look up and discuss the relationship between the wavelength of a spectral 


line and the quantity of energy (E) it represents.

      
A.
Small wavelengths have more energy in the spectral lines and large 


wavelengths have a small amount of energy in their spectral lines

5.   Q.

Calculate the energy associated with the red and violet spectral lines.


A.


