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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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-o}
collisions per second = F-A-X
o, >> o5 SO all collisions are absorbed

rate of neutrons absorbed in target = oy Py N-A-X
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So the full width at half its hieght is equal to It

25.

a)

Head-on collision theta = pi

Fo=16 Einitial = 2-MeV
Ag- 1)

o= =0.779
AO +1

Enuetron = @ Einitial = 1-557-MeV

Enucleus = Einitial — Enuetron = 0-443-MeV

Im using gamma sub T while the
book just uses gamma.
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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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a) In{Emtj'i = 14.509 collisions required for hydrogen moderator
fin
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b) In _int i = 91.961 collisions required for graphite moderator
Efin ) &C

40.

fissions
day

Fission Rate = 2_70.1021.p =

Creations of 31 per unit time= R = 8.91.10°%.0.029 = 2_58.1023._cre:t|0ns
ay

23 decays 7 ..
Qariilibrinm = R = 2.58:107".——— = 8.08-10 -Ci
equilibrium day



44,
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Complete the derivations of equation 2.55 in Lamarsh&Barratt chapter 2
Show
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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, J
solving it is bonus. 1



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 m, theta =
0 is clearly a maxima, theta = 1 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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