
Chem 103, B0B Fall ’11

Problem Set 4

This problem set is due by 6 pm on Monday, October 10, 2011.

1. Problem 3.124 on p. 99 of your text. (Do this before you do problem 2 below.)

2. Problem 3.44 on p. 97 of your text. Absorption of a photon is the opposite of emission.
Absorption occurs when the photon energy is used to raise an electron from a low energy
level to a higher one. For the absorption process in this problem, the initial energy level
must be the ground state. Note also that ultraviolet wavelengths are shorter than visible
wavelengths.

3. This question concerns the quantized energy levels of a hydrogen atom. We will be
covering this material in class. It is also treated accurately in the textbook, on pp. 69–72,
but the text material near Eq. 3.9 is misleading. This equation as written is only valid for
emission, not for absorption. To correct the problem, strike the sentence in the text just
before Eq. 3.9 “(In this case, we do so simply by eliminating the negative sign.)” and then
replace Eq. 3.9 in the text with the following:
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These replacement equations are valid for both emission and absorption.

a. Calculate the energy of the n = 5 electronic state of hydrogen; repeat the calculation
for the n = 2 state. Be sure to include the correct sign for these energies.

b. Calculate the value of ∆E (including correct sign) when the electron in a hydrogen
atom goes from the n = 5 energy level to the n = 2 level. Note that ∆E is defined as
Efinal − Einitial.

c. What wavelength of light would be emitted in this process? In what region of the
spectrum is this wavelength found?

d. Repeat part a for n = 3 and n = 6. Repeat part b for the electron going from the
n = 3 to the n = 6 energy level. Repeat part c to find the absorption wavelength and
region of the spectrum for the electron going from the n = 3 to the n = 6 energy level.

4. Can an energy level of the hydrogen atom exist with En = −2.18×10−21 J? Justify your
answer with a numerical calculation.

5. Problem 3.46 on p. 97 of your text. Note that this problem refers to a hypothetical atom,
not hydrogen. Do not use the energy-level expression for hydrogen to solve the problem.


