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1.  Determine the frequency of a light wave with a wavelength of 420nm.  What is the approximate color of this light?

2.  What is the wavelength (in meters) of a radio station that is broadcasting at 1190kHz?
3.  Calculate the wavelength (in nm) for an electromagnetic wave that requires 1.583x10-15s for one wavelength to pass by a given point.

4.  What is the energy of a photon of green light with a frequency of 5.80x1014Hz?

5.  What is the DeBroglie wavelength of a 2500kg truck traveling at a rate of 75km/h?

6.  With reference to the photoelectric effect, what is the work function energy (in kJ/mol) [the energy required to remove an electron from the metallic crystal] of an electron in a metal whose threshold frequency for photoelectrons is 2.5x1014Hz?
7.  What is the energy in joules of a mole of photons associated with visible light of wavelength 486.1nm?
8.  Explain whether or not it is possible for an electron to absorb a photon of yellow light and emit a photon of green light on the downward transition.
9.  Calculate the wavelength of the light emitted by a hydrogen atom during a transition of its electron from the n=4 to the n=1 principal energy level.
10.  The second line of the Balmer series occurs at a wavelength of 486.13nm.  What is the energy difference between the initial and final levels of the hydrogen atom in this emission process?

11.  Determine the velocity of an electron (as a percentage of the speed of light) if it possesses a DeBroglie wavelength of 2.635pm.
12.  The so-called Bohr radius refers to the mean radius of the first energy level in the Bohr model of the hydrogen atom.  It occurs for an electron traveling at 2.18752x106m/s.  Calculate the Bohr radius in nanometers.
(more on the back)

13.  Determine the ionization energy (in joules) for a hydrogen electron being removed from the second Bohr orbit.
14.  Give a valid set of quantum numbers for the outermost electron of an aluminum atom.
15.  Circle the orbital designations that are invalid and briefly explain why.

a. 4s


b. 3f


c. 2d


d. 3d

16.  How many electrons are in the valence shell of the following atoms?


a. barium


b. sodium


c. aluminum


d. oxygen


e. zinc
17.  Give full and condensed spectroscopic notation for each of the atoms in the previous problem.

18.  Explain the peculiar electron configuration for copper and some other atoms of the transition elements.

19.  Give orbital box diagrams for the following elements:

N, Mg, V
20.  What are the three rules that govern the filling of atomic orbitals by electrons?
21.  Explain the difference between a photon and a quantum.
22.  Arrange the following atoms in order of increasing atomic radii and in order of increasing ionization energy.

Si, S, Ca, F
23.  Sketch a diagram that shows the proper orbitals and placement of electrons for the element nitrogen.
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