
Chem 103, B0B Fall ’11

Problem Set 5

This problem set is due by 6 pm on Monday, October 17, 2011.

1. Ionization energy is defined as the amount of energy input that is needed from an outside
source to remove an electron from an atom. Ionization, in the quantum view, corresponds
to raising an electron to the n = ∞ electronic state.

a. What is the ionization energy of a hydrogen atom which is in the ground (n = 1)
state? Hint: Calculate ∆E to move an electron from n = 1 to n = ∞. Make sure your
answer has the correct sign.

b. What is the ionization energy of a hydrogen atom which is already in the n = 2
state? (Assume it arrived at the n = 2 state by an electrical discharge in a lamp.) By
looking at the energy-level diagram, explain in words why this hydrogen atom has a
smaller ionization energy than the one in part a.

2. Problem 3.138 on p. 100 of your text. This problem involves the same processes as Prob-
lem 1 above, just different units. Your answers to problem 1 will have units joules/atom.
To answer this problem, just convert your results from Problem 1 to kJ/mol.

3. Problem 3.140 on p. 100 of your text. Hints: Start by converting the given ionization
energies to joules/atom. “First excited state” means n = 2. Note the energy-level formula
for H does not hold.

4. Each of the following statements is false. Replace the italicized portion with your own
phrase or sentence(s) to make the statement true.

a. An energy-level diagram shows the possible paths the electron makes when moving
around the proton.

b. The Bohr theory is incorrect because it predicted the wrong energy level values for
hydrogen.

c. Each observed wavelength in the hydrogen emission spectrum allows you to calculate
one of the energy-level values.

d. The “cloud” used to depict atomic orbitals shows that a single electron is made up
of many tiny fragments.

5. Problem 3.128 on p. 99 of your text.


