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Page 134, equation (3.274)

Remember that v = o and volume (V o) is constant.
From Gauss theorem, cf. (3.23), follows:∫

∂V o

q.n da =

∫
V o

divq dv. (1)

From definition of σ - (3.109) - it follows in this case:

divq = T oσ − T oρṡ. (2)

Combination of (1) and (2) gives:∫
∂V o

q.n da = T o

∫
V o

σ dv − T o

∫
V o

ρṡ dv. (3)

Substituting (3) into (3.108) we obtain:

T o
˙∫

V o

ρs dv ≥ −
∫
∂V o

q.n da = −T o

∫
V o

σ dv + T o
˙∫

V o

ρs dv (4)

where (3.68) was used. It follows from (4) immediately:

−T o

∫
V o

σ dv ≤ 0. (5)

From the equality appearing in (4) we get:

−
∫
∂V o

q.n da−
˙∫

V o

T oρs dv = −T o

∫
V o

σ dv. (6)

Subtracting the derivative of integral appearing in (6) from both sides of
(3.273) we receive:

˙∫
V o

ρ(u+ 1
2
v2 + Φ) dv −

˙∫
V o

T oρs dv ≡
˙∫

V o

ρ(u− T os+ 1
2
v2 + Φ) dv

= −
∫
∂V o

q.n da−
˙∫

V o

T oρs dv (7)

Combination of (5), (6), and (7) leads to (3.274).
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