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Problem 3-10 solution

(a)
From Curie’s law (Eq. (2-13))

M = CC
H
T

we get

dM =
(∂M
∂H

)
T
dH+

(∂M
∂T

)
H
dT =

CC

T
dH− CC

H
T 2
dT

Next, from Eq. (3-10)

δW = −HdM

we get

δW = − CCH
T

dH+ CC
H2

T 2
dT

(b)

dWH = CC
H2

T 2
dT ⇒ WH =

∫
dWH = − CCH2

( 1

Tf
− 1

Ti

)
If Tf > Ti, WH > 0 ⇒ work is done by the system
(c)

dWT = − CCH
T

dH ⇒ WT =

∫
dWT = − CC

2T
(H2

f −H2
i )

If Hf > Hi, WT < 0 ⇒ work is done on the system

Problem 3-16 solution
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FIG. 1. PV diagram.

T2 =
2P1V1
nR
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(b)

W = Wab +Wbc +Wca = 0 + nRT2 ln
V2
V1

+ P (V1 − V2)

2p1V1 = nRT2, P1V2 = nRT2 ⇒ V2 = 2V1

Wbc = nRT2 ln 2 = 2 ln 2
P1V1
R

= 1.1× 106J, Wca = − P1V1 = − 8× 105J

⇒ W = 3.1× 105J

Problem 3-35 solution

nRT ∼ 5× 105, d ≡ d1 − d2 = V1−V2

A = 0.1nRT
AP1

' 1m

(a)

W = nRT ln
Vf
Vi
− f(d1 − d2) = nRT ln 0.9− f 0.1V1

A
= nRT ln 0.9− f 0.1nRT

P1A
' − 5.25× 104J

(b)

Wconf = nRT ln
Vf
Vi

= nRT ln 0.9 = −5.25× 104J

(c)

Wdiss = − fd = −10J

(d)

∆W = mgd ' 9.8J


