
Chem 115, UW – Eau Claire Fall ’13

Problem Set 1 (Revised)

This problem set is due by 8 am on Friday, September 20, 2013.

Please carefully read the document “Guidelines for Submitting Problem Sets,” posted on
the class website, before you start.

1. [3 pts] Calculate the energy (in joules) carried by:

a. an ultraviolet photon (wavelength λ = 355 nm).

b. an FM radio wave photon (frequency ν = 89.7 MHz).

c. a mole of infrared photons (λ = 1668 nm).

2. [4 pts] To remove a single electron from a sample of potassium metal requires an energy
input of at least 3.4 × 10−19 J. Could a 615-nm light source be used to remove a potassium
electron via the photoelectric effect? What is the maximum wavelength that could be used
in a photoelectric effect experiment to remove the potassium electron? Explain why this
threshold wavelength value is a maximum rather than a minimum.

3. [5 pts] Problem 7.5 on p. 289 of your text.

4. [4 pts] Problem 7.64 on p. 291 of your text.

5. [6 pts] Please refer to the numerical data in problem 7.81 of your textbook. Answer the
following questions instead of the ones printed in the book.

a. Draw an energy-level diagram for the hyptothetical atom (not hydrogen) using the
same format as Fig. 7.11(B) on p. 270 of your text. Please show the energy levels as
horizontal line segments, and make sure the spacings between the energy levels are to
scale. Please label the both the n value and the energy value of each level. Be sure to
include correct units. You do not need to draw vertical arrows showing the transitions
between levels.

b. Calculate the amount of energy released when the electron in the hypothetical atom
goes from the n = 4 energy level to the n = 3 level.

c. What wavelength of light would be emitted in this process?

6. [3 pts] On the energy-level diagram you created above, would the n = 1 level of hydrogen
be higher than (above) or lower than (below) the n = 1 level of the hypothetical atom?
Explain your reasoning.


