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4.2

a) ∂ṗ
∂p = −γ, ∂q̇∂q = ∂ẋ

∂x = 0

b) ρ(t) = eγt. A evolves as A(t) = Ae−γt.

5.4

a) ch = 1
M

∂E
∂T = − c2

T

b) S = kB
4

A
L∗2

c) Smax = 1.74 · 1066 Sbit, Sbit = kB ln 2

5.5

1. False

2. False

3. False (system absorbs work)

4. True

5. True

6. True

5.6

a) Q̇ = 200 W

b) The motor runs 22/570 ≈ 3.9% of the time.

5.7

–

1


