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Priklad 1
{a) Take E == %E + elp 2 ﬁ + eAr, using ApAa ~ b Minimizing,
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the characteristic length scale is Ar = (52 /me)V? and Epip, = % (ﬂﬁf-‘:) .

(b) The trial wavelunction gives
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Minimizing, the characteristic size is
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and the proundstate energy is bounded below as
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Priklad 2

Use the equations
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which imply
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Let X = m?, then
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= kg X2

This is analogous to the equation of motion of a particle subject to the
external force that grows with coordinate as XY2 Such a particle would
accelerate without bound so that the initial value of “position” X and “ve-
loeity” dX/dt would indeed be unimportant in the long-time limit.

Looking for a solution in the form X(t) = At*, we find 4 = (kg/6)%, o = 4,
and so
n(t) = L gt? v(t) = Lol
mit)=ckgt”, w(t)= gt

Effectively, the free fall acceleration gets reduced three times.



Priklad 3

& :[gg-] . From the first Law dUU = dQ — pdV .let dQ = dU + pdV.
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Write U interms of V and T as JdU =[—] dl’ +(—] dV.
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The internal energy of an ideal gas depends only on temperature. so (g—g] =0.
T
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Combining these results leads to dQ = [ﬁ] dT + pdV = CpdT + pdV.
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Therefore, C, = [%] =Cy + P(E] = Cy + Nk, the latter is obtained from pV = NkT.
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So, C,, =1 MNk.

Paths ach. and adb consist of constant pressure and constant volume processes.
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The heat along path ab can be calculated by taking the difference between AU and W.
AU between states a and b can be calculated along any path because it is a state function.
W along path ab is also easy to calculate.
First, calculate AU =W + Q for any path. We already have J(adb). so
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W(adb)=~[ paV - [ pdv =~ [ pdV =—pV; =-NkT,
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AU =W (adb) + Qladb) = 1L NkT; — NKT; = L NkT;
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Now, for W(ab)=~[ pdV =~ [ py—av =-LL(v} -7 )=-LLL = _Iniy
) P Ty, 2

(ab) = AU — W {ab) = 12 NkT, — (=2 NkT, | = ONKT,
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Cﬂb=[f§) ,sucnnsiderdQ:dU+pdV=[a—U] H+(—) dV + pdV = CydT + pdV
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SCu=Cy+ p(g—]aﬂ
Derive an expression for [g]ab using p = ﬁ—;v and p = gz} vi= NI:"E-‘]
differentiate: 2VaV = YV 41 or [ﬂ] _ Mvy
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Priklad 4

The rotational kinetic energy is KE(t) = Llw? where [y = M R? for the ring. When the
ring is at an angle 8(#) with respect to the horizontal constant B feld. there i & magnetic
flux, ${t) = Bz R?cosd({) through the loop with db/dt = w(t). Faraday's law says that
the induced EMF E(27R) = I(t)t = —1/c d®/dt = TBRAw(t) /e sin 8(t), where the ring
resistance is {1 = (271} /(omr?).

The induced alternating current f{ t) dissipates energy according to Joule heating at a rate
P=1V = QU(tf = (db/dt)*/Q = (r BRY(t)/c sin#{t))}(arr?) /(2r R). Over a period. the
time averaged power dissipated using < sin? == 308 < P o= La BIRu(t) /o) (mmr?) /(25 1)

The rotational kinetic energy decreases according to dKE/dt = —P. Using M = orri(2n /)
in terms of the mass density p, 1 1om?(27 R) R*(2wd) = —(r BR%w(t) feY(omr?) /(22 R).
Therefore , @ = —u/7 where the spin relaxation time is r = 4pc? /{Ba).

Check dimensions: [rhoc®] = En/Vol, [B?] = En/Vol whereas 7] = 1/Time.



