Thermodynamic Definition of Temperature: B = LUKT
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dS = kB3,dU; and d%= kB.dU, (cst. V)
dSet = dS + dS = kB:dU; + kB2dU; (cst. V)
dSo: > O for a spontaneous process in an isolatedrayste
du, = -dy
dSet = k(B1—B2) dU; >0 (cst. V, spontaneous)

1. If B1 < B2 then (1 —PB2) < 0 and we must have d$ 0 to give dg:> 0. For dU< O energy is
transferred from system 1 to system 2. System 1 bruthe hotter system.

2. If B1 > B2 then 31 —B2) > 0 and we must have d& 0 to give dg:> 0. For dy > 0 energy is
transferred from system 2 to system 1. System 2 bruthe hotter system.

3. If B1 = B2 then dR= 0, there will be no energy transfer and the ty&iesns must be at
equilibrium.
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1. If By <Pz then (1/F — 1/Ty) < 0 giving T; > T, making system 1 the hotter system,
2. If By > B2 then (/1 — 1/T,) > 0 giving Ty < T, making system 2 the hotter system,

3. If B1 =Bz then T, = T, and the systems are at the same temperature,
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pi = 0 with Q= Z e_Ei/kT (equilibrium)

ds =%Z E dp (cst. V, equilibrium)
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