MID-EXAM (5/3/00, 14:00-16:00)  Closed Book
Problem 1 {30 points): Briefly xpiain the following termms:

B, health physics b. radioactivity ¢. ransformation constant

d. bacqueral &, sievert {. secular squilibrium

g.LET h. bremsstrahiung i

j- Compton affecte k. radiation weighting facto effeclive equivalant

m roenigen n dove commitment 0.SEE  gecitk equ:-t'hlo bl 1}
Pyoblam 2 (10 points) Explgin the nature of coamic radiation in the snvironment.

Probiem 3 (10 points). Vihat is the mass {gram) of 1 MCI of Na-24 (T, = 14.8h)?
Problam 4 (10 ponts). 1 mg aof pure U-235 foil wes put in the rescior snd inadinted at a
uriform rate with thermal peubon Mux of 5x10 nveec.cm’ for 25 days. After it was taken out of
the reacior, #t was cocled for 12.5 days. Find of Ba-140, which was a fission product
af U-235. The figsion yield of Be-140 is 3.1%. The halkiite of Ba-140 iz 12.5 days. Assuma that

the average fission X-section of U-235 in the reactor is 400 bams.

Problem 5 (10 pints): Calculate the sxposure rata {(vhr) at 3 maters away Fom an infinite
line soures of ©£-137 having sourca strengih of 1 mCirem.

Data: Cs-137. T,.=30.0year

E_= J 581 Mev (§5%)
{itadae = 00035 m”". (2793 ‘u@ ’

1R = § 48x10'"" MeV/kg(air
Froblem B (20 posnts): Find the committed dose equivalent ko the thyroid ¥ 1 MBq of 131
is uniiormiy distributed in a thyroid.

Data:  thyroxd weight = 18 grams
cHective raaius of the thyrold = 2.5 em
ticlogical halfife of iodine in e thyroid = 138 duys
raciadogical half-life = 8.05 days

indine beta radiation emgin lin mvn!

.

fn E :
0.016 0.0701
0.DBg 0.0855
0,005 0.1428
0.904 0.1917
0.006 0.286
Problam 7 {10 points): Explain the thermal neutron intermctions with the soft acus In the

human body.
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