Chemistry 217

Problem set 5 solution
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Find a relation between

from adiabatic steps:
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a.
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4.6.

dA =-SdT - PdV

dG=-SdT + VdP

= dA =dG - PdV-VdP where-VdP = 0 (isobaric)
dH =TdS + VdP = TdS

dE = TdS — PdV = 0 (isothermal)

= TdS=PdV = dA=dG-dH = AA=AG- AH

AH = 3AH,

f(H0)

+6AH |, —AH

(co,) 1(CeHg)
= 3(-285.8) + 6(-303.5) —49.1 = -2727.5 KJ/mol
AA = -3174.9 + 2727.5 = -447.4 KJ/mol.
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AS =16.9J / mol.K

4.10.

dA=—-8SdT — PdT where SdT =0 (isothermal)
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Ad=—(1)(8.314)(300.15)In2 = ~1730.] / mol

4.14.

dH = dQ+VdP = C,dT +VdP
= AH = [C,dT + [VaP
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4.16.

a.
Prove that SBdE =0

Step 1 (isothermal) = dE =0

Step 2 (adiabatic) = dE =dw=nC, (T, -T,)
Step 3 (isothermal) = dE =0

Step 4 (adiabatic) = dE =nC, (T, - T,)

= §dE,,, =0
b.

Prove that <ﬁdH=0

dH =dE+d(PV)

Stepl: dH =PV, - EV,

Step2: dH =PV, ~ BV, +nC, (T, ~T,)
Step3: dH =PRV,- PV,

Step4: dH =RV, RV, +nC, (I,-T,)
fat, ., =0

C.

Prove that S'SdA =0

dA=dE—d(TS)=dE-TdS — SdT

T
J(£+b+cT}1T:a[lnT—lnTl]+b(T—Tl)+
I\ T 2



Step 1: dA=0-TdS—0=-TdS
Step 2: dd=nC, (T,~T,)-S(T,-T,)
Step 3: dd=-T,dS

Step 4: dd=nC, (T,-T,)-S(T,~T,)

= quA =-TdS-TdS but dS= %dT =0 (for isothermal process)

= CﬁdAToml =

0

d. Prove that $dG =0

dG =dH —d (TS) = dH —TdS — SdT
Step 1: dG=dH,-T1,dS

Step2: dG=dH,-S(T,-T,)

Step 3: dG=dH,-T,dS

Step4: dG=dH,-S(T,-T,)

= $dG,,, =0
e.

Prove that g[;dS =0

Step 1: dS:%dT:O

c T
Step2: dS=—LdT = AS=C,In-2
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Step4: dS=-—FdT =AS=C,In—+-
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