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1. THERMODYNAMICS & THERMOCHEM-
ISTRY

First Law of Thermodynamics:

AU =qg+w
Work Done (PV-Work):

w:—/Pexth

e Isothermal Reversible Expansion:

Vs
= —nRTIn(—=
w n n( Vl)
e Isochoric Process (V = const): w =0,AU =
Qv
e Isobaric Process (P = const): ¢, = AH =
AU + PAV

Enthalpy & Heat Capacity:

H=U+PV
oU OH
Cy= (87)\/, Cp= (ﬁ)P

Cp,—C, =R (for ideal gas)
Adiabatic Process (¢ = 0):

C
TVY~! =const, PV? =const, ~= C—p

w =AU =nCyn(T2 —T1)

Second & Third Laws (Entropy & Free En-
ergy):

_ dqrev
= T s

G=H-TS = AG=AH-TAS

ds ASuniv = ASsys + ASgur >0

e AG < 0: Spontaneous process
e AG = 0: Equilibrium

AG° = —RTIn K,

2. CHEMICAL & IONIC EQUILIBRIUM

Equilibrium Constants:
K, = K.(RT)""s

Van ’t Hoff Equation:

dinK  AH®

din K K
dT ~ RT?

yo _AH 11
K.’ R

(7~ 7)

= In( T

pH & Acid-Base Equilibria:
pH = —log;,[H"], pH+pOH =14 (25°C)

K, =[HT][OH" ] =10""
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Henderson-Hasselbalch Equation (Buffers):

A
pH = pK, + log,,( [[HA%) (Acidic Buffer)
BHT
pOH = pK} + logw([[m}) (Basic Buffer)
Solubility Product (Ksp): For

Ay Byleftharpoonsz AY"T + yB*:

K, = [AVT]*[B*)Y = (z5)"(ys)Y = 2"y¥s" TV

3. CHEMICAL KINETICS

Rate Law:
Rate = k[A]™[B]"
e Zero-Order: [A]; = [A]g — kt, t12= %
e First-Order: [A]; = [Aloe ™™, 15 = 2
e Second-Order: 1[A]t_ﬁ:kt7 f1/2= ke

Arrhenius Equation:

E
k:A*Ea/RT 1 kil A* a
e — In n 7RT

by E, 1 1

In(22) = 2o~ _

)= RmE )

4. ELECTROCHEMISTRY

Nernst Equation:
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RT 0.0591
E=E°——InQ=FE°—
nkF n

Cell Potential & Free Energy:

log;o @ (2500)

AG = —nFEceH, AG° = —nFE?

cell

o 0.0591
cell = o logyg Keq

Conductance & Kohlrausch’s Law:

Lol rx1000
0 A’ m M

KR =
A%, =0 XS + 0\

5. ATOMIC STRUCTURE & QUANTUM

Bohr Model (Hydrogen-like):

2

2
Z
rn=0.520"" A, E, =-13.62- eV
A n2

Rydberg Formula:

1 1 1
~ =RpyZ*(= - =
A H (n% ng)

De Broglie & Heisenberg:

/\:,:i’ AzAp >
p Mo

>
| >

Time-Independent Schrédinger Equation:

Hy = By — _ﬁv2¢+vw =LKy
2m

6. GAS LAWS & REAL GASES

Ideal Gas Law:

PV =nRT = NkgT

Van der Waals Equation (Real Gases):

2
(P + a%)(v — nb) = nRT

e a: Corrects for intermolecular attractive forces.

e b: Corrects for finite molecular volume (b =

4Vmoles)-
Critical Constants:
a 8a
c = b7 Pc = a519 Tc =
Ve=3 272 27Rb
PV .
Z = BT (Z =1 for ideal gas)

7. SOLUTIONS & COLLIGATIVE PROPER-
TIES

Raoult’s Law:

PA = PZ.IA
Colligative Properties (with Van ’t Hoff factor
1):
1. Relative Lowering of Vapor Pressure:
P —P
AT A g

2. Elevation of Boiling Point:
ATy =1i-Kyp-m
3. Depression of Freezing Point:
ATy =4-Ky-m
4. Osmotic Pressure:
=4 - CRT

t=14(n—1)a (for dissociation)

8. SURFACE CHEMISTRY & CATALYSIS

Freundlich Adsorption Isotherm:
1
L _gpin — log(ﬁ) =logk + —log P
m m n
Langmuir Adsorption Isotherm:

_ KP
1+ KP

0
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