Chemical Thermodynamics: one-page cheat sheet ScoreChem

by CSJ Sir
NEET Chemistry - Unit 4 - Physical Chemistry Weightage: 2-3 questions - 8-12 marks
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1- Systems & properties 5 - Thermochemistry
Open exchanges matter and energy Hess'slaw A,H = AH; + AHy +---
Closed exchanges energy only Formation A,H°® =Y AyH°(products) — > A;H°(reactants)
Isolated  exchanges neither Elements A;H° = 0in the standard state (graphite, Oy, S
state p,V,T,U,H,S,G (path independent) rhombic)
function
Bond A,H°® = BE(reactants) — Y BE(products), gas
Path gand w enthalpy  phase only
function 1
Extensive mass, V,U, H, S, G,C Born- ApH = AapH + AiH + EAb‘de + AegH — Aattice H
, vV, U, 11,9, G, Haber
intensive  7T', density, C,,,, E°; a ratio of two extensive properties is .
- . >
intensive 6 - Entropy
Trap - ¢ and w are path functions, but ¢ +w = AU is a state function. AS = q;", Ao = ASgys + ASgur > 0
3
. surroundings ASg,, = —AH/T at constant T, P
2 - First law, work & processes S rises solid — liquid — gas; heating; more moles of gas;
AU=qg+w  w=—pext(Vs — Vi) dissociation
Wrev = —2.303nRT log % = —2.303nRT log i S falls cooling a crystal to 0 K; gas moles decrease
i bf A
oae r
Process Condition Result 7- Gibbs energy
Isothermal AT =0 AU =0s0g=-w AG = AH ~TAS,  AG® = -2.303 RTlog K
Isochoric AV =0 w=0 AU = q,
AH AS Spontaneous?
Isobaric Ap=20 AH =g,
i . — + atall T’
Adiabatic qg=20 AU =w
0 0 - — low T" only
Fi =0,sow = )
e:(:eunsion Pext + + high T only
+ - never
Trap - Heat absorbed and work done on the system are positive . .
(IUPAC). Reversible isothermal expansion gives maximum work. Equilibrium AG = 0,50 Teq = AH®/AS
3
b
r
[ 5. Enthalpy 8 - Types of enthalpy change
AH = AU + AngRT Combustion 1 mol burnt completely in Og; always negative
Any =0  AH = AU (Hy + 1y — 2HI) Fusion, AsvH = ApusH + Avap H

vaporisation
An, >0  AH > AU (PCl; — PCl3 + Cly)

Neutralisation strong acid + strong base: about —57.1 kJ mol " of
An, <0  AH < AU (Ng + 3Hy — 2NH;3)

water formed

An, counts gaseous products minus gaseous reactants only. Lattice Alattice H is positive as defined (crystal — gaseous ions)
.
‘ : ;
4 - Heat capacity Seen in NEET 2026
c,-C,=R 4= G 2A(g) + B(g) — 2D(g); AU® = —10kJ, AS® = —44 JKk~! at 298 K. Find
C, o
AG°.
Gas (&Jv (;P v Any = —1: AH® = 10000 — 8.314 x 208 = —12478 J
Monoatomic 2R 2R 1.67 AG® = —12478 + 298 x 44 =~ +634 J = non-spontaneous
Diatomic ;iR %R 1.40 \
Non-linear polyatomic 3R 4R 1.33

idealgas AU = nC,AT, AH = nC,AT for any process

__________________________________________________________________________________________________________________________________________________________

Lo q and w depend on path; AU, AH, AS do not. 4. Bond-enthalpy formula is reactants minus products; formation
i 2.Reversible isothermal expansion gives maximum work; free formula is the reverse.
i expansion gives zero. 5. ASsur = —AH /T; check the total entropy. ;
" 3. AH = AU + AnyRT: count gas moles only. 6. AG sign depends on T only when AH and AS have the same
: sign.
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