
Ex
am
Bh
ai
.co
m

ExamBhai.com — Premium Study Material

Physical Chemistry Formula Sheet
Comprehensive Quick-Reference Guide

1. Thermodynamics

First Law:
∆U = q + w

w = −Pext∆V (Expansion work)

Enthalpy:
H = U + PV

∆H = ∆U +∆(PV )

For ideal gases: ∆H = ∆U+

Heat Capacity:

Cp − Cv = R

q = nC∆T

Entropy:

∆S =

∫︂
dqrev
T

For phase change: ∆S = ∆Htrans

Ttrans

Gibbs Free Energy:

G = H − TS

∆G = ∆H − T∆S

Criterion for spontaneity at constant T, P : * ∆G < 0
(Spontaneous) * ∆G = 0 (Equilibrium) * ∆G > 0
(Non-spontaneous)

Temperature Dependence:

∆G◦ = −RT lnK

ln

(︃
K2

K1

)︃
=

∆H◦

R

(︃
1

T1
− 1

T2

)︃
—

2. Quantum Chemistry

Planck-Einstein Relation:

E = hν = ℏω

De Broglie Wavelength:

λ =
h

p
=

h

mv

Heisenberg Uncertainty Principle:

∆x ·∆px ≥ ℏ
2

∆E ·∆t ≥ ℏ
2

Time-Independent Schrödinger Eq.:

Ĥψ = Eψ

Particle in a 1D Box:

ψn(x) =

√︃
2

L
sin

(︂nπx
L

)︂
En =

n2h2

8mL2
, n = 1, 2, 3, . . .

—

3. Chemical Kinetics

Rate Law: Rate = k[A]m[B]n

Integrated Rate Laws: * Zero Order ([A]t = [A]0−
kt): t1/2 = [A]0

2k * First Order (ln[A]t = ln[A]0 − kt):

t1/2 = ln 2
k ≈ 0.693

k * Second Order ( 1
[A]t

= 1
[A]0

+ kt):

t1/2 = 1
k[A]0

Arrhenius Equation:

k = Ae−Ea/RT

ln

(︃
k2
k1

)︃
=
Ea

R

(︃
T2 − T1
T1T2

)︃
—

4. Electrochemistry

Nernst Equation:

E = E◦ − RT

nF
lnQ

At 298 K:

E = E◦ − 0.0591

n
logQ

Free Energy EMF:

∆G◦ = −nFE◦

Cell Equilibrium:

logK =
nE◦

0.0591
(at 298 K)

Conductivity: * Molar Conductivity:

Λm =
κ · 1000

c

* Kohlrausch’s Law:

Λ◦
m = ν+λ

◦
+ + ν−λ

◦
−

—
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5. Solutions Colligative Prop.

Raoult’s Law:
PA = XAP

0
A

Boiling Point Elevation:

∆Tb = iKbm

Freezing Point Depression:

∆Tf = iKfm

Osmotic Pressure:

Π = iCRT

Van’t Hoff Factor (i):

i = 1 + α(n− 1)

—

6. Gases Molecular Velocities

Ideal Gas Law:

PV = nRT = NkBT

Van Der Waals Equation:(︃
P +

an2

V 2

)︃
(V − nb) = nRT

Molecular Speeds: * RMS Speed: vrms =
√︂

3RT
M

* Average Speed: vavg =
√︂

8RT
πM * Most Probable:

vmp =
√︂

2RT
M
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