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Priklad 1
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- the heat supplied to the system goes into energy of the gas and energy of the spring
(gas does work on the spring, but this work is stored in spring inside the system, so
we don't have to include it twice; one can also think about the entire system doing no
work on its surroundings and only the internal energy of the system changing, which
includes energy of the gas and spring).

Force of the spring compressed by x balances pressure

pS = kr oV = pSt = kz® = vRT
and using this connection between x and T' we get
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Priklad 2

Let the surrounding temperature be T;. The rate of energy loss of the
black body before being surrounded by the spherical shell is

Q = 4nrlo(T* - TY) .

The energy loss per unit time by the black body after being surrounded by
the shell is

QF = 4-.:rr2c.r[T“ — Tf), where T is temperature of the shell .
The energy loss per unit time by the shell is
Q" = 4xR%0(TH - T3) .
Since Q" = Q’', we obtain
T = [#* P~ BAT I H B 92),
Hence Q'/Q = R?/(R? + r?),i.e.,a=1and b = 1.

Priklad 3

The perturbation Ah(r) of the water height at a given point r is related to
the local perturbation of the potential energy AU per unit mass:

Ah(r) = =All(r)/g.

Denote the Earth's mass by M. then the mass of the Moon is pd. Let us
choose a reference frame with the origin at the center of the Earth and the
z-axis directed towards the Moon. The position of the Moon is therefore
R = (0,0, R). The potential energy in question is given by
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Here the first term is the gravitational potential ereated by the Moon.
The second term, linear in z, has the following origin. In the Earth-Moon
center-of-mass frame, the Earth falls onto the Moon with acceleration a =
GuM/R?. However, in our reference frame the Earth is stationary but there
exists an apparent acceleration —a, which is equivalent to an effective grav-
itational field a directed away from the Moon.

Expanding U to the leading nontrivial order in r, we get
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which has the expected dipolar form. Using r = Ry, z = Rycos#, where 0
is the polar angle, and also g = GM/R3, we get
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