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1. Describe the differcnce between following terms:
a) elastic scattering (m,n) wvs. inelastic scattering (n,n')
b) fissile wvs fertile
¢) thermal shield wvs. hiological shield.
(12%)

2. Evaluate the activity of 5gof *"Pu. What will the activity be 10,000 years from now?
(Note: half-life of " Pu is 24,390 year)
(10%)

3. Caleulate the mass attenuation coefficient of a fuel pellet (UO, having a density of 10 g/em”)
for | MeV gamma rays. What is their mean free path?
(Note: The mass attenuation coefficient of U and O are 0.076 and 0.0636 cm’/g, respectively.)
(10%)

4. (a)What is fission product yield? Plot the fission product yield curve for thermal fission in
=,
(b)What is Bragg curve? Plot the curve.
(c)Let n be the number of neutrons released in fission per neutron absorbed by fuel.
Calculate the value of # for natural uranium at 0.0253 eV,

Data: “*U has o , =0, o, =2T1harn, abundance = 99.27%

™Uhas o, =582.2 harn, o, =680.8 barn, v=2418.

( v is the average number of neutrons released per fission. )
(18%a)

5. Two thermal reactors, one is homogencous and the other is heterogeneous.  If the amount of
fuel and moderator in the reactor core are the same for both systems, how does the
multiplication factors k. compared with each other? And why?

(10%)
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6. In the criticality calculation of thermal reactors it is often necessary to use two-group diffusion
method.
{a)Write down the two-group diffusion equations using appropriate two-group constants such
as: _
diffusion coefficient: D,, D,;
transfer cross section from group | to group 2: I,
absorption cross section: £, , X, :
removal cross section: I, (=E, + £."7), L, (=E..);
fission cross section: X, £
no. of neutron released per fission: v, , v,
(b) For bare reactors, all group tluxes have the same spatial dependence. Derive the critical
equation.
(20%)

7. (a) Describe the difference between “prompt (fission) neutrons” and “delayed neutrons”,
especially in terms of where they are originated from.
(b} Consider an infinite homogeneous thermal reactor which may or may not be critical. Let
n{i) be the thermal neutron density,
(1) (= n v ) be the thermal neutron flux,
Z, be the thermal absorption cross section,
Y, be the thermal fission cross section,
v be the no. of neutrons released per fission
Assuming all the fission neutrons are prompt, write down the time-dependent diffusion
equation for the thermal neutron density n(t) and solve the equation for n(t).
{c) In reality, there are delayed neutrons. Let
i} be the delayed neutron fraction,
C(t) be the delayed neutron precurser concentration,
write down the equations for the time rate of change of n{t) and C(t).

Explain clearly the meaning of each term.
(20%)




