WKS 6-8: REVIEW-- Honors
Electron Configurations, Periodic Table, Ions

Name
Period

Date

Topics:
• Relationships between energy, frequency & wavelength.
• Calculations using c = ln and E = hn. (These formulas and the needed constants are given on reference
chart!!)
• Bohr’s Model of the hydrogen atom states that electrons have quantized energies. Explain how emission
lines give evidence for this model. (Explain by discussing absorption, jumps of electrons, and
emission.)
• Color Lab: flame tests, fluorescence, phosphorescence, color of objects as absorption/reflection of
visible light
• Wave-particle duality of light and electrons: Particle properties—photoelectric effect and line emission
spectra; wave properties; Heisenberg uncertainty principle.
• Orbitals as e- probability, not orbits. Rules: Aufbau, Pauli Exclusion Principle and Hund’s Rule
• Electron Configurations: types of orbitals (first energy level seen, number of each), shapes of orbitals (s,
p, d), arrow diagrams, writing electron configurations with periodic table
• Determining # of valence electrons, charge of ions in compounds, size of ions vs. size of their neutral
atoms
• Labeling families in periodic table (PT without key). What is a period? Group?
• Element Lab type questions: Anything similar is fair game. (Mole calcs; density calcs; p, n, e
determinations.)
Practice Problems
1) If a beam of red light has a wavelength of 650. nm, how much energy (in J) does one photon of this red
light have? What is its frequency?

2) A photon of one particular electromagnetic radiation has an energy of 2.94´10–17 J. What are the
frequency and wavelength of this radiation? What region of the spectrum is it in?

Answers: 1) 4.62´1014 Hz; 3.06´10–19 J; 2) 4.44´1016 Hz; 6.76´10–9 m; X-rays

3) True or False? Green light has lower energy than orange light.
4) True or False? If an electron falls a relatively short distance, light of relatively low energy would be
emitted.
5) What does it mean for electron energy levels to be quantized?
6) Why does an excited electron naturally fall towards the nucleus?
7) When electricity is sent through an emission tube filled with hydrogen gas, distinct energies of light are
emitted. Thus, a bright line or emission spectrum is obtained. Explain how this emission spectrum
gives experimental evidence for the concept that the electron in hydrogen can exist in only distinct
energy levels.

8) Fluorescent substances only fluoresce (emit visible light) when
light shines on
the object.
9) When you see an object as red, it is because …
a) all colors are being absorbed b) only red is absorbed
c) all colors except red are absorbed
10) Explain why a black shirt gets hotter in the sun than a white shirt. (What is absorbed? What is emitted?
What happens to e–’s?)

11) What does an orbital (or electron cloud) represent? How is an orbital different from an orbit?
12) Draw a representation of a typical “s” orbital, “p” orbital and a “d” orbital. How many orientations are
there of each type?

13) Describe the photoelectric effect. How does it support the conclusion that light can have properties of
particles?

14) What does the Heisenberg uncertainty principle state? How do electrons in atoms satisfy the
uncertainty principle?

15) How many electrons can fit in the third main energy level?

What is another name for a

row?
16) What sublevel should become filled after the 5s sublevel is filled?
17) What is the maximum number of electrons that can fit in any one orbital?
18) Questions about Germanium:
5s
a) Fill out the arrow diagram for Ge to the right
b) How many unpaired electrons does Ge have?
c) How many valence electrons does Ge have?
4s
d) Why do the electrons remain unpaired in the 4p sublevel?
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19) Write the electron configurations for these elements. (Use noble gas notation.)
a) Te
b) W
20) What is the name of the family of elements in Group 1/IA?
Group 17/VIIA?
Group 18/VIIIA?

Group 2/IIA?

21) Answer these questions concerning the element whose electrons configuration ends with 4p4.
a) The element is
. Write out its electron configuration
b) How many valence electrons does it have?
c) How many unpaired electrons does it have?
d) When in compounds, what is its most common ion?
e) What is the electron configuration of this most common ion?
f) Is this ion smaller or larger than its neutral atom?
g) If a particular isotope of this element had 40 neutrons, what would be its mass
number?
h) What type of element is this-- metal, nonmetal or metalloid?
i) What would be the mass of a 0.650 mole sample of this element?

