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The 2025 AP Chemistry equations and constants, topic by topic.

0 Atomic structure, gases, liquids and solutions
With constants: h = 6.626 x 1072*J s, ¢ = 2.998 x 10® m s™', Avogadro’s number = 6.022 x 10% mol™.

Photon energy and wave speed E=hv, c=2Av
: q192
Coulombic force F oulombic € -z
. Plvl — PZVZ
Combined gas law T =,
Ideal gas law PV = nRT
i - _ _moles A
Partial pressure Py =Piora X X Xy = “total moles
Total pressure Pt = Pa+ Pp+Pc+ ..
Moles, density and kinetic energy n=-2 p=2 KE= imV2
M Y 2
Molarity M= Tns’m’“‘—
solution
Beer-Lambert law A =¢bc

R=8.314] mol™* K1 =0.08206 L atm mol * K™%;

G d STP
as constant an ideal gas at STP =22.4 L mol™?!

e Kinetics and equilibrium

Integrated rate laws, equilibrium constants and pH.

Zero order [A], - [A], = -kt
First order In[A], - In[A], = -kt, t¥a = %
Second order [Al]t - [AL]Od =kt d
- R - LCI[D] - (P)*(Pp)
Equilibrium constant (aA + bB = cC + dD) K. = [AFF[B]"’ Kp = (P)(Py)°
K, = [H;0*][OH] = 1.0 x 107** at 25 °C, pK,=14=
Water
pH + pOH
pH and pOH pH = -log[H30*], pOH = -log[OH]
Acids and bases Ka = Mm_, Kb = J—O_H_-LI—H_B-L
[HA] [B]
oK values pK, =-logK,, pK; =-logK,, K, =K, xK,, pK,, =
pKa + pr
Henderson-Hasselbalch pH =pK, +log [[Ii;‘]]
o Thermodynamics and electrochemistry
Faraday’s constant F = 96,485 coulombs per mole of electrons.
Heat q = mcAT
Enthalpy of reaction AH® ., tion = ZAH®; products — ZAH® reactants
Entropy of reaction AS® o ction = 25° products - XS° reactants
Gibbs free energy of reaction AG® e action = ZAG®; products - XAG®; reactants
Gibbs free energy AG® = AH® - TAS® = -RT In K = -nFE°
Current I= %

Nernst equation Eooy = E%en = E’II:‘ InQ
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