Heaith Physics Final Exam; 1:00 PM, June 17, 2000 (Closed Bock): 32-108

Problem 1 (15 poins). You have bean asked 16 eshimate the age of the anigus wood omﬂ'ngﬂ
nat they nist discoverea Using the C-14 technigue, you found out that C-14 content in the i
antique was 13 o1 thatin the presant wood. What is the astimatad ags of tha antiqua omament?
The hgit-ife of C-14 is 5,600 years. Assume thet due to recent nuciesr bomb teats snd nuclear
reactor operations, the equitibrium of C-14 is broken and the content of C-14 is 10% hgher than
the ongnal.

Problemn 2 (15 ponts) Na-24 is producad it a Ligud Metal Reactyr by neutroh aGtivesion of Na-

23 reactor coplanl. Assume the average radiative capture X-sechion of Na-23 (g, ) is 0.53 &. The

half-fife of Na-24 is 15 hours.

a) Cansdenng tha avarags nautron flux lavel of 5x10™ niem?. sec, find the spacific activity of
Na-24 n the sotium coolent {Cilgm of Na) during reacior operation.

b Whalis lha soecibc activity of the coolant afer 24-hour cool?

Problem 3 (V4 pomsr Whatis hle'eupomrahatl meter sway from 2 1 Ci Na-24 point
spurce? Il a 0 cm-thick fuad biock is avaikable for shisiding, what will be ihe expasure rate
behino the leag shielt?

Data:  Na-24: ¢ = 1360 Mev (100%) & 1.254 MeV (100%) Bo = }_‘Qw“"‘) .

(). = 0.615 cm” for 1.369 MeV gamma. xl
(i) = D487 ¢’ for 2.754 MeV gamme X
Assume BEu =1» yr.  where r = shield thickness. M['. m n N ? 44

Problem 4 (20 ponis)  The wails of a aparimant raam { 115m7-widthx2. 32m-haight] are
nanitioneabva%:uuowm;oﬁszm‘.mﬁcknessoflhogwwmthAM
and ils density s 1EESurem’. Assuming ihe gypsum board containg 1 pCifg of Rex226 (T, »

1620 y1, find the nmizzi%i%%%mxmﬁy in the roam as a Amnction of the
room ax VeniaGon Tae (. ur). The radon gas emission rate of the gypsum

hoard{pCi/cry'sec) s given by: F =+ R,,;)EJZ.Dtanl-{ij‘/;] whare, Ra = radium -

Concenrahon m #ie gypsum boaed (pGUg), p=density of the gypsum baand (= 0.85 gicm®), & =
radon emnangtion roefficient of gypsum board (= 0.08 for' uncovered board), A=transformation
rongtant of Rn-722. D = radon diffusion cosfficlant of gypsum board(= 2x10cmYsec),
r=tvicknass Of Jypsum boardi= 0.95cm).
Probiam ¢ 15 voresy,  RF, counter which is filed with 95% enriched B'F, ges. The presswe is
11 amig ot VG20 & thermal neuton colnting is 2, D00 counts for one hour, what is the
thama| new Ry M absorphon X-section of B-10 for 0.0253 eV peutron s 4,010 bams.
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Proniem 6 (20 paints): 5 measurements talien. Gross for 2-nehula baekgraund for 10
minutes fof ¢ach measunement. Measurements are a9 follows:
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