Chapter 3 Answers

1. w=—-6445]
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PV = P3V3

20-100 = 18 - V3
Vi = 111.11Jbar™!

wy = —18(111.11 — 100)
= —2007

wy = —5(200 — 111.11)
— 44457

w; + wy = —200 — 444.5
=—-644.5]

2. w=—1243.6]

w = —[18(111.1 — 100) + 16(125 — 111.1) + 14(142.85 — 125) + 10(200 — 142.85)]
— 1243.67
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= —RT In(V2/Vy)
= —8.31451 x 298.15 x In(2000/1000)
= —1718.29]
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. The essential part of doing these work calculations is to know the gas volume

as a function of pressure, that is, the equation of state (EoS) of the gas. These
are sufficiently hard to use that they become a topic of study in themselves, and
attention would be diverted from the simple idea of work being discussed. The
principles of w and wy,,, are illustrated just as well with an ideal gas as with a
real gas.

w=-P(V2—-V))
= —1.01325(—15.867)
= 16.077bar cm?
= 1.608]

. Byequation (3.17), A, U° = —53480—1.608 = —53481.6 Jmol~!. Notice how

small the PAYV term is at low pressures.

. A, H® = —89475 T mol L.

. Wner = A,G° = —13,903Tmol~!  reaction (2.3).

Wher = A,G° = —267,550Tmol~!  reaction (2.5).

w = —9782.6J at 1bar, —9912.2Jmol~! at 1 atm. Notice that this is con-
siderably larger than w for reaction (2.2) (1.608J mol~!) because gases are
among the products. It is still much smaller than the maximum useful work,
A,G° = —267, 550 T mol~!, which is typical of chemical reactions.

12.782/1500 = .00852 days, or about 12 minutes. Unfortunately, humans cannot
digest corundum.

AHC =H° — H° =6008Tmol~!.

water ice
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ArCp =Cpier — Chice = 76.1 —36.5 =39.6Jmol— K™".
dAH
—— = ACp
dT

AHr, — AH1, = ACp(T» — T1) if ACp constant.
AHe3.15 — AHy73.15 = 39.6(263.15 — 273.15)
= —396Jmol~! K1

so H® H?, is —396J mol~! less at —10°C than at 0°C, or 6008 — 396 =

water — i

5612 ) mol .



