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1. PBrefly explain each of the following terminclogies: (28%)
a)  characteristic X-rays;
b} photoelectric effect;
c)  Cerenkov radiation;

d} LET;

€}  Bragg curve;

f)  Bremsstrahhmg;
g} neutron age.

2. Themwedlifeﬁmasfr=l,’l}nfgzumandmumml,ﬁleﬂgyearsandﬁ,sleﬂﬂm
respectively. Asmmetheyweequailyahundamwhenﬂmumﬁumhﬂmeaﬂhmuﬁgimny
formed. metheﬂwmmaﬂylhundmthemhatthepmﬁme,ﬁﬁmMImw
much time has clapsed since the time of formation. (10%)

3. The critical energies for fission for various isotopes are given as follows: (10%)

sion | critical energy bindingenarg;mft;he binding energy of the
nucleus zX* MeV) last neutron in 2 X last neatron in X
- MeV) (MeV)
X1 3.3 50 6.0
X 6.0 6.5 * 5.5

a) Wﬁﬂmhﬂwﬁﬂ@mﬁﬂmdwﬁﬁmishﬁ@huﬁiﬂ?
b) Huwmudlﬂnﬂjgmismedadfminnidmtmminﬂumxlmdxzﬁﬁim?

4. Determine the effective muhiplication fagtor, and the conversion ratio for a nuclear reactor
possessing the following features: (10%)
(2} 9% of the fast neutrons leak out of the reactor while siowing dowm; -
(k) Of the fast neutrons that do not leak out, 10% are absorbed in the U-238 resonances and 3%
are absorbed in the U-235 resonances;
(c) 4%éfthenmwnnsleakmnnfﬂ1&r&aﬂmwhﬂedjﬁwhlgasthmmalnmﬂns;
{d) thhememmlnmuunsthatdnnmleak,ﬁ%mabmrhedinﬁlelmﬂﬁials;
{e) Of'the thermal neutrons absorbed in fuel materials, 75% are absorbed in U-235;
(£ Of the neutrons absorbed in U-235, 82% induce fission:
(g) ﬂftheﬁssinnmprodumd,llﬁmduetufastﬁssiam
(h) Of each fission event, 2.46 fission neutrons are emitted,
()  Neglect the absorption of neutrons due to oxygen
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5. A bare sphere of moderator of radius R contains uniformly distributed sources emitting S,
neutrons/sec-cm’.  (12%) |
‘a) - Determine the neytron flux in the sphere.
b}  What is the probability that a nevtron emitted by the source escapes from the sphere?

6. Dmmnhmtheﬂmﬂm_aﬁnf a unn-gmup, bare, cubic reactor mntmmngtlwfu]lﬂwmg data: (15%)
L, =0082cm’, £, =0.342 cp?! vEI—ﬂﬂE#Hmn" Ef-ﬂﬂitlli’emn p =18.5 g/em’.

. 7. Given a two-group, bare, ¥ery large reactor containing the data listed below. Assume there is no

upscattering and all fission neutrons are bom in the fast energy group. Determine the multiplicagion
factor of the reactor.  (15%)

Group | vI,{em™) | Iy (em™) | I, (') | D (em) | Z,, (em?)
fast (1) | 0.008476 | 000332 | 0.01207 } 12627 0.02619

thermal (2) | 0.18514 0.07537 0.121 0.3543 rmnr

where Z,.,, denotes the macroscopic scattering cross section for scattering the neutrons from the
{ast group into the thermal group.



