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AP Physics B – Constructing Energy Level Diagrams using Hydrogen

Purpose: To view emission spectral lines from hydrogen atoms that have been excited and use the observed wavelengths to calculate energy values that correspond to each wavelength

Materials: spectrometer, hydrogen discharge tube, discharge power supply

Procedure:

1. Look at the hydrogen gas through the spectrometer

2. Use the table inside the spectrometer to determine the wavelengths of the spectral lines.

3. Observe and record the wavelengths and color of the lines below

4. One of the lines may be hard to see. Go to the Spectrum Analysis Chart to get the wavelength of the line you may or may not have seen. 
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 Use your determined wavelengths to calculate the change in energy in ELECTRON VOLTS as the electrons make a quantum leap.

In the space below, construct an EMISSION energy level diagram with SIX levels. Ground state will be a -3.40eV and the top state will be 0 eV. Your four energies above will constitute the four levels in the middle. 
AP Physics B- 2002B #7

 (10 points)  An experimenter determines that when a beam of monoenergetic electrons bombards a sample of a pure gas, atoms of the gas are excited if the kinetic energy of each electron in the beam is 3.70 eV or greater.

(a)
Determine the deBroglie wavelength of 3.70 eV electrons.

(b) Once the gas is excited by 3.70 eV electrons, it emits monochromatic light. Determine the wavelength of this light.

Experiments reveal that two additional wavelengths are emitted if the beam energy is raised to at least 4.90 eV.

(c)
In the space below construct an energy‑level diagram consistent with this information and determine the energies of the photons associated with those two additional wavelengths.
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