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Problem 1:

Consider a random walk in which the probability to go right is given by p.
a. Calculate the average displacement after N steps.
b. Calculate the mean square displacement after N steps.
c. For the average displacement and the mean square displacement
- investigate the two limits
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Problem 2:

Consider a one-dimensional system undergoing diffusion according to the

2
diffusion equation: % = D%. Giyen that at time 7 the probability

distribution is given by p(z,7) = exp (——‘i—-> calculate the probability
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density at time ~ + 0. Show the calculation explicitly.
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Problem 3 (Sethna 2.8):

The rate of energy flow in a material with thermal conductivity &, and a
temperature field 7'(z, y, z,t) = T'(r,t)is J = —k;VT. Energy is locally

conserved, so the energy density £ satisfies T = -V - J.

1. If the material has constant specific heat ¢, and density p, so
E = c,pT, show that the temperature 7" satisfied the diffusion
equation.

2. By putting our material in a cavity with standing microwaves, we
heat it with a periodic modulation 7" = sin(kx) at ¢ = 0, at which
time the microwaves are turned off. Show that the amplitude of
the temperature modulation decays exponentially in time. How
does the amplitude decay rate depend on wavelength A = 97r / k2

E._-v77> C-F"T)k
() %_VJ>M<VT)+*—>

2/) T®) = Din kx =0 T(¢ ;iﬁﬁ)&)u&ty
C’(M{d&\”&

o | \cr( WE biuhe) AQ) = CD/‘W’) D h~
Ot G

=) /4'(“;’ = Qﬁ/?(“ &t /4'43)

SRS

««3%“ OQI(\_QMOQC«CQ y




