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HYSICS FINAL EXAM 06/16/95 10:00-12:00

Briefly expfain the following tetms.
a) ‘somatic effects of radiation

b) ALARA SR

¢} ALl ; -

* ) dose-equivalent Emits

e} LD50/0
f) dead time {of detector)

i1 2 cadiochemical lab (300 o free volume), 10 Ci of I™* gas was accidentally
released. The ventilation rate of this lab is 150 mYhr. If a lsb techrician
worked for 1 hour without noticing the release, find the committed dose
equivalent 1o the thyroid of this man.
Daza : ayass of thymid = 20 g
radiological half-life of I'* = 8.05 days
biological half-iife of iodine in the thyroid < 138 days
SEE(thyroidihyraid) = 18 = 107 MeV/gr
fracrion of iodine reaching thyraid following inhalation = 20 2¢
breathing rate of wocker = 003 m*/min

1 mCi of N2} is uniformly distribured over 2 fést diameter circular area.
a) Find the tnaximum photen flux (5 of photons/om’.sac) at 1 fo away
from the source.
b) Find the exposure rate (mR/hr) ac 3 ft away,
\'Data : ) roeatgen = 524 % 10' MeV/g of air
(NG L3O MeV (100%)  (u/0)u = 0.0262 cm'/g at 1359 MeV
. 2754 MaV (1009%6)  (2/0)u = 00218 e/ at 2754 MeV

1 Ci of isotropic point source emits 10° 7 -rays/sec with an energy of 1 MeV.

The source is to be shieldeg with a_spherical insashigld What owst the
S ¥

shieid radins be if the exposure e at its surface is t be | mRAr ?
Daza @ (wy /5 ) = 00250 am'/g for 1 MeV 7

e, = 0468 cm’ for 1 MeV v
AsswneB(E._uR}=l+ 4R whers R is shield thickness

——




Problem 5. AthmﬂneumnﬂmtﬁddmmamnmABFwwnmisusedtq

(30 ps) téysuring the neutron flux. 10 gross-count messwrements for a 1-second
hmvalmdmbad:smmdmmmtsﬁoralo-uﬁmuinmﬂmmm
as shown in the following tabie, respectively. The dead time of counter is

100 usec.
o grogs background | gross  background
1 2300 ) 8 2475 24
2 825 - 20 7 2390 23 [
3 2345 21 8 2400 20 i
4 2400 19 9 2320 2 }
5 2360 <] 10 218 21 |

a} Find the ner count rate (cpm) with Lo error.
b) Find the thermal neutron flux level (n/cm®sec).
The BF; counter has a,sensitive valurae of 60 em® with the filling gas of
mxmneda“atw‘mikmdzut:
Data : o, of B at 2200 m/sec = 3840 b,
<} Calculate the dose equivalent to a 70 kg man due to exposire from this
thermal neutron flux. The dose is composed of the doses from 0.53 MeV
mman&azsmvmmm“mwmm
N"{n.p)C'i and H'n, 7 )H.
Data : ¥ of nitrogen atoms per kg of tissue = 1.49% 10%kg
# of hydrogen atoms per kg of lissue + 508x10%4g
.. ¢4 of nitrogen = L75 b, 0. of hydrogen = 0.3 b
‘_-I AF(WB~WB) = 0278 for 223 MeV photons
‘L, .
Problem 6 Bifkﬂvdiscuésmgbiohgimleﬁ&uofrﬂﬁnnuﬂﬁuobixﬁmd
{28 prs) radiation protection.

Problem 7. Eriefly discuss the following terms.
(25 prs) a) classification and characteristics of various detectors
b) opersting principle and conditioes(regions) of the gas-filled detectors o




