Physics 110B Practice Final Solutions

Problem 1

Working with c=1. In the end result, to restore the right units, if you care about

that, change m into mc?.
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Problem 2
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Problem 3
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Problem 4
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Problem b5
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Problem 6

The speed of the wave is:
1 1

@ o,

But also
v=£=>dx=vdt=>dt=£
dr v

With the speed from the previous relationship,
dt = JH, f(x)dx
The time needed for the wave to pass the layer of thickness / is found by integration:
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Now let us obtain the constants 4 and b for function f(x) from the boundary
conditions.
fO)=e,f(D=ea,a<e
fO)=A=e,f()= 4" = &
From the second equation it follows that ee=? = ¢,
M= p-mZsp-Ln2
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The time is, therefore,
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Back to the constants 4 = ¢, b = —%ln% and
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Problem 7

The motion of the electron involves energy that can be broken into three
pieces: energy associated with moving a charged particle though a potential
difference, kinetic energy, and energy to account for radiative losses

UPOt = ‘IV Ukin = %"”’2 Urad = Pmdt

We will consider v <« ¢ so the Larmor formula can be used.
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The initial kinetic energy is zero and the final is given by
1 1
Ukin = Emev2 = Eme(Za(I) = mJad
where we use
v2 =2 + 2ad
with ¥, = 0. For the potential energy, ¢ = —eand V = -V, so
Upot = (—e)(=V,) = eV,
For the radiation energy, we have
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and considering,
4=+ t=2= @ _ |24
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we have
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The total energy is then given by
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U = Ukin + Upot + Unaa = mead + eV, + —
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= ad|m, + Pt ’i + eV,
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