
Chemistry 221
Key Equations for CH 221

This may not include all the important equations 
from CH 221, but most of them are included 
here, separated by chapter.

Good luck!
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metric prefixes: 
nano (n) = 10-9 
micro (𝛍) = 10-6 

milli (m) = 10-9 

centi (c) = 10-9 

kilo (k) = 10-9

Density = mass (g)
volume (cm3)

1 cm3  =  1 mL 

significant figures!!! 

mass percentages

T (K)  =  T (˚C)  +  273.15

Important Equations, Constants, and Handouts 
from Chapter 1:
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Important Equations, Constants, and Handouts 
from Chapter 2:

• the “gold foil experiment” 
• protons, neutrons, electrons 
• mass number, atomic number 
• isotopes 
• atomic weight and molar mass 
• empirical formulas 
• molecular formulas 
• structural formulas 
• isomers 
• Avogadro’s number 
• Molar mass
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A mole is the amount of 
any substance 
containing 6.022 x 1023 
particles 

Periodic table: how to find the 
molar mass of an element or 
compound
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Important Equations, Constants, and Handouts 
from Chapter 3:

• know relationship between frequency, wavelength, energy, 
speed of light, energy per mole 

• know the regions and relative energies within the 
electromagnetic spectrum 

• know about sharp line spectra, absorbance and emission 
spectra 

• know about wave particle duality (including de Broglie) 
• know how to find spherical and planar nodes, number of 

orbitals, etc. 
• quantum numbers: know the origin and meaning of n, l, ml, ms 
• understand paramagnetism and diamagnetism for atoms and 

ions 
• know “nl” notation (4s, 3d, etc.) and the “n + l” rule for energy 
• know how the Pauli Exclusion Theory and Hund’s Rule apply 

towards electrons in orbitals; know the Aufbau Principle 
• know how to create electron configurations for neutral atoms 

and also cations and anions using both orbital box and 
spectroscopic notation 

• know the periodic trends for size, ion size, ionization energy 
and electron affinity

c = 2.998 x 108 m/s 
h = 6.626 x 10-34 J s 
E = h𝜈 = hc/λ (E/M) 
λ = h / mv (particles) 

Nomenclature: Greek prefixes, 
Roman numbers, nonmetal + 
nonmetal, fixed charge metal + 
nonmetal, variable charge metal + 
nonmetal, polyatomic ions, acids, 
bases, hydrated compounds, the 
7 diatomics, cations, anions, 
covalent, ionic, the “stairs”, 
Coulomb’s Law
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Important Equations, Constants, and Handouts 
from Chapter 4:

• know how to determine if 
ionic, covalent or metallic 
bonds are present 

• ionic bond strength 
determined by Coulomb’s 
Law 

• # valence electrons = 
group number (US periodic 
table!) 

• see Geometry and Polarity 
Guide and Bond 
Enthalpies and 
Electronegativities 
(handouts) 

Formal Charge = Group Number - 
bonds - lone pair electrons 

FC = GN - bonds - lpe
Lewis Structures / VSEPR: 
bonding pairs, lone pairs, 
valence electrons, core 
electrons, total electrons, sigma 
bond, pi bond, VSEPR names 
(EPG & MG), formal charge, bond 
angles, polar, nonpolar, 
paramagnetic, diamagnetic, 
resonance structures, isomers
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Important Equations, Constants, and Handouts 
from Chapter 5:

• the bond order, bond 
energy and bond length 
relationships 

• know the advantages and 
disadvantages of the 
Valence Bond and Molecular 
Orbital theories 

• see the Geometry and 
Polarity Guide and the two 
Molecular Orbital Theory 
diagrams (NBC and FONe) 
(handouts)

Molecular Orbital Theory: 
bonding and antibonding 
orbitals, sigma bonds and pi 
bonds, paramagnetic and 
diamagnetic, the “NBC” vs. 
“FONe” diagrams

Valence Bond / Hybridization 
Theory: types of hybridization 
(sp, sp2, etc.), sigma and pi 
bonds

1
2 (# bonding e− − # antibonding e−)bond order (MO theory) = 
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Important Equations, Constants, and Handouts 
from Chapter 6:

• Understand how to find an 
empirical formula from mass 
percentages, and how to 
find the molecular formula 
from an empirical formula 

• Know how to use molarity 
with solution stoichiometry 
problems 

• Solute, solvent, solution 
• Molarity (M) = mol of solute 

per Liter of solution 
• M1V1 = M2V2   
• Also know mass 

percentages, parts per 
million
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Important Equations, Constants, and Handouts 
from Chapter 7 Part I: Balancing Equations: 

Reactants, Products, states 
of matter (s, l, g, aq), 
stoichiometric coefficients, 
Law of Conservation of 
Matter (“mass action”)

• Know how the solubility 
guide works 

• Know what makes an acid 
acidic (and bases basic) and 
strong or weak; know how to 
use the pH scale 

• Know how to write and 
determine net ionic 
equations and find spectator 
ions 

• Know how to use molarity 
with solution stoichiometry 
problems

Know the five types of 
reactions: precipitation, 
acid-base, gas forming, 
combustion and redox.  
Know how to determine if 
something has been 
oxidized or reduced (and 
the oxidizing agent and 
reducing agent)

Solutions: Solute, 
solvent, aqueous, 
solubility (use the 
Net Ionics 
solubility table), 
precipitation, 
types of 
reactions, 
molarity (M)


