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The Greek alphabet

A « alpha I o lota P p rho

B [ beta K k kappa X o sigma

[' v gamma A X lambda T 7 tau

A o delta M p mu T v upsilon

E € epsion N v nu ® ¢ phi

Z ( zeta = & x X x chi

H n eta O o omicron ¥ 1 psi

© 60 theta II = pi () w omega

Physical constants

Avogadro constant Nj = 6.022 x 10?3 mol™!
Boltzmann constant kg = 1.381 x 1072 JK~!
Planck constant h =6.626 x 1073* Js
Elementary charge e =1.602x 1071 C
|deal gas constant R =128.314 JK !'mol~!
Vacuum permittivity €0 =28.854x 1071 J71C?m!
Speed of light (vacuum) |¢ = 2.998 x 10°ms™!
Faraday constant F =eNp =96.485 kC mol~!

General Thermodynamics

First Law: For a closed system, AU = ¢+ w. Here AU is
the change in internal energy of a system, w Is the work
done on the system, and ¢ Is the heat energy transferred to
the system.

Enthalpy: H = U + pV where U = internal energy,
p=pressure and V' = volume.

Heat capacity at constant volume: Cy = (%),
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Heat capacity at constant pressure: C, = (g—?)p
In general C, depends upon T'. Values of C), at
temperatures not much different from room temperature
can be estimated from

Cp=a+ 0+ %
where a, b and ¢ are experimentally determined constants.
Second Law of thermodynamics: During a spontaneous
change, the total entropy of an isolated system and its
surroundings increases: AS > 0. For a reversible process, at
constant temperature, 1", change In entropy

Arev
AS =
T

where ¢,., = energy reversibly transferred as heat.

Boltzmann formula: S = kgln W where W = ‘weight’
of the most probable configuration of the system and kg Is
the Boltzmann constant.

Helmholtz energy: A=U —TS.
Gibbs energy: G=H —TS.

Change in Gibbs energy: AG =AH —TAS (at
constant temperature).

Entropy change for isothermal expansion of an ideal

gas:
Vﬁnal )
AS =nRIn
(Vimtial

where Vi and Vigitig are the final and initial volumes.

0 (AG AH
ibbs-Helmhol ion: = ——
Gibbs-Helmholtz equation (6T ( T ))p D
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