Miss Benzoni ( AP Chemistry
Name _______________________________

7 ( Atomic Structure
THE HYDROGEN ATOM & LIGHT
Part I – A Scale Drawing of Hydrogen’s Electron Energy Levels
The formula:
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	gives the energy of each electron energy level in the H atom. 

	Note:  We are keeping all of our numbers x 10-20 Joules just to make the graphing easier.


If the potential energy is set to zero at infinite distance from the atomic nucleus or molecule, the usual 

convention, then bound electron states have negative potential energy.
Calculate the energies of levels n=1, n=2, etc., to n=7:

	n
	Energy, En, (Joules)

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	


Notice that all of your values are negative.

An energy of 0 Joules represents an electron separated from the nucleus, in other words, ionized.

Now, make a graph of the energy levels.  Your final graph should look something like this…
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	Use this paper for your 

Hydrogen Energy Level Graph.

(Each horizontal line represents

  5 x 10-20 Joules)

Label the horizontal levels as “n=1”, “n=2”, etc.

After graphing the energy levels,

draw arrows that represent all of

the possible energy level transitions

(for example: 2(1, 3(1, etc.)
Your drawing should look

something like this…
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Part II – An Energy Ruler for Electro Magnetic Radiation
1.
Knowing the relationship between Wavelength (() and Energy (E) calculate the energy (x 10-20 J) associated with each of the electromagnetic radiations listed below.

(E = hc/  where c = 3.0 x 108 m/s  and  h = 6.6 x 10-34 J·s)

2.
Plot the energies (that will fit) onto the “Energy Ruler” below.  Label each type (color) of radiation.

3.
Use this “energy ruler” to measure the energy transitions you drew in Part I of this assignment.  The length of each arrow should correspond to a type of radiation. You are looking for the energy transitions that account for the bright lines in the spectrum of the hydrogen gas discharge tube.

	Type of Radiation
	Wavelength (m)
	Energy (x 10-20J)
	Energy of Electromagnetic Radiation ( x 10-20 Joules)
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	gamma rays
	5 x 10-11
	
	

	x-rays
	1 x 10-9
	
	

	ultraviolet
	3.0 x 10-7
	
	

	violet
	4.1 x 10-7
	
	

	blue
	4.7 x 10-7
	
	

	green
	5.2 x 10-7
	
	

	yellow
	5.8 x 10-7
	
	

	orange
	6.0 x 10-7
	
	

	red
	6.5 x 10-7
	
	

	infrared
	7.2 x 10-7
	
	

	microwaves
	1.0 x 10-2
	
	

	radio
	1.0
	
	

	Calculate the energy of each of the types of Electro Magnetic Radiation given above.  Adjust each energy so it is “x 10-20 Joules”.

Mark each of the energies that will fit on the Energy Ruler.  (Use the same scale as before, where each horizontal line represents 5 x 10-20 Joules)

Use the ruler to find the type of EMR given off from a transition between each level.  Which four transitions result in visible light?  (Ex: n=5 ( n=4)
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