
Homework 2
MAE 118C

Problems 7, 9, 10, 13, 16, 17, 25, 27, 30, 40, 44 from Chapter 3, Lamarsh & Baratta

7.

A beam of neutrons is incident from the left on a target that extends from x=0 to x=a.  Derive
an expression for the probability that a neutron in the beam will have its first collision in the
second half of the target that is in the region a/2 < x < a.
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9.

What is the probability that a neutron can move one mean free path without intereacting in a
medium?
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10.

collision density F I N⋅ σt⋅=

collisions per second = F A⋅ X⋅

σa >> σs so all collisions are absorbed

rate of neutrons absorbed in target = σa ϕo⋅ N⋅ A⋅ X⋅
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16. eV 1.602 10 19−
⋅ J⋅:= MeV 106 eV⋅:=

Γn 1.52 10 3−
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The vertical scale has been rescaled by 10^18
and the horizontal scale is in the units of eV.



17.
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Solve for (Ei-Er) which is half the width:
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So the full width at half its hieght is equal to ΓT Im using gamma sub T while the 
book just uses gamma.

25.

a) Head-on collision theta = pi 
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b) The binding energy per nucleon for O is larger than this number so it is very unlikely the nucleus
will split.
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30.
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40.

Fission Rate = 2.70 1021
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44.

P 250 kW⋅:= TFi
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Activity

TF

Complete the derivations of equation 2.55 in Lamarsh&Barratt chapter 2
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If the energy distribution function is given by equation 2.52 and a system has a temperature T,
what fraction of the particles have a kinetic energy E>kT?
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Full credit for setting up the integral,
solving it is bonus.



Refering to equation 3.28 in L&B, show that the minimum value of kinetic energy for an elastically
scattered neutron occurs when the scattering angle equals 180 degrees.
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Maxima or minima where derivitive equals zero which happens when theta = 0 or π, theta =
0 is clearly a maxima, theta = π is a minima.
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Suppose that the macroscopic absorption cross section was a constant for a particular type of
material.  Find the total absorption rate, F, of such an absorber that is exposed to a thermal
population of neutrons using equation 3.38.
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