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ExamBhai.com — Premium Study Material

PHYSICAL CHEMISTRY ULTIMATE CHEAT SHEET

1. Thermodynamics & Thermochemistry 2. Chemical & Ionic Equilibrium 3. Chemical Kinetics

First Law of Thermodynamics:
AU =q+w
Work (PV): w = — fPexth

e Reversible Isothermal: w = —nRT ln(%)

e Irreversible: w = —Peyx (Ve — V1)

e Adiabatic (¢ = 0): w = AU = nC, AT

e Reversible Adiabatic: PV = const, ~=C,/C,

Enthalpy & Heat Capacity:
H=U+PV, C,—-Cy,=R

AH =nC,AT, AU =nC,AT

Entropy & Second Law:

_ dgrev

ds )
T

ASuniv = ASsys + ASsurr 2 0

T \Z
ASideal gas = nCy 1n(f) +nR 111(7?)
Gibbs Free Energy & Spontaneity:
G=H-TS — AG=AH-TAS

AG®° = —RTIn Koq

AG < 0 = Spontaneous process.

Equilibrium Constants:

K, = K.(RT)"*"9

. dln K AH®
van 't Hoff Equation: =
T RT?
Ko AH® 1 1
() === (o — =
K R T T
Ionic Equilibrium & pH:
pH = —log[H"], pOH = —log[OH™|, pH + pOH = 14
Ca?

Ostwald Dilution Law: K, = ~ Ca® (for a < 1)

11—«

Buffer Solutions (Henderson-Hasselbalch):

Salt
Acidic Buffer: pH = pK, + log( [[Acclld]] )

Salt
Basic Buffer: pOH = pKj}, + log( [Salt] )

[Base]

Solubility Product:

AmBylefitha'r’poonsmAy+ +yB*T = K = ¥ y¥ sty

Rate Laws & Integrated Equations:

e Zero Order: kt = [A]o — [A], t1/2 = Ao

A

Temperature Dependence:

e First Order: kt = In(%), ty)p = 182 = 0.093
. -1 _ _1 — 1
e Second Order: kt = TA] @Al tij2 = *TATg

Ea
RT

Arrhenius Eq: k = Ae Pa/RT — Ingp=InA- =%
ko E, 1 1
In(;2) = 22 (=~ )
k1 R Ty T»

4. Electrochemistry

Nernst Equation:

° 0.0591

cell

RT
Ecen =By — —InQ=E
nk

n

0.0591
AG® = —nFEgy, By = log Keq
n
Conductance & Kohlrausch’s Law:
X 1000
Molar Cond.: A,, = xR
M

Kohlrausch Law: A?n (AzBy) = 1’)\?4 + y)\%

log;p @ (at 298 K)
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5. Solutions & Colligative Properties

Raoult’s Law: Py = PgXA
Colligative Properties (with van ’t Hoff factor i):

0_ .
¢ RLVP: PPOP = i Xsolute
e Boiling Point Elevation: AT, =i- Ky, -m
e Freezing Point Depression: ATy =i- Ky -m

e Osmotic Pressure: Il = i{CRT

van 't Hoff Factor: 4 =1+ (n — 1)a (Dissociation)

6. Atomic Structure & Quantum Chemistry

Bohr Model (Hydrogen-like):
n? Z?
rn =0529— A, E, =—-13.6"—= eV
Z n?
1 , 1 1
= RyZ% (= - =
A " (nf n2 )

Quantum Mechanics & Wave Nature:

h
de Broglie Wavelength: A = — = —
P muv

Heisenberg Uncertainty: Az - Ap >

ISR~

Schrodinger Eq: Ay = EvY

7. Gaseous State & Real Gases

| '

Ideal Gas Law: PV =nRT
Velocities:

3RT 8RT 2RT

y  Vavg = =

M

M

M

Urms = y  VUmp =

van der Waals Equation (Real Gases):

2
(P+ a%)(v — nb) = nRT

a 8a
— s
27b2 27Rb

PV,
RT

Critical Constants: V., = 3b, P. =

Compressibility Factor: Z =

8. Surface Chemistry & Catalysis

Freundlich Adsorption Isotherm:

x

1
Z kP — log(L) =logk + — log P
m m n

Langmuir Isotherm:

KP T aP
= = —=——
1+ KP m 14+ bP
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