1. Starting with a sample of pure %Cu, 7/8 of it decays into Zn in 15 minutes. The

corresponding half-life (in minute) is:
A) 3.75 B) 5 C)7 D) 10 E) 15
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2. 2Bi (an isotope of bismuth) has a half-life of 5.0 days. The time (in day) for three-

quarters of a sample of #°Bi to decay is:
A) 2.5 B) 3.75 C) 10 D) 15 E) 20
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3. Radioactive *Sr has a half-life of 30 years. What percent of a sample of *Sr

remain after 60 years?
A) 0% B) 14% C) 25% D) 50% E) 75%

4. The half-life of a radioactive isotope is 6.5 h. If there are i itia Aﬁ 1 " atoms of
this 1sotope, the number of atoms of this isotope remaining aft 9
A) 12x10°? B) 6 x 10> C) 3x10°*> D) 6 x 10 (s

S. At the end of 14 min, 1/16 of a sample of radioacti
corresponding half-life (in minute) is:
A) (7/8) B) (8/7) C) (7/4) D)




A
6. The half-life of a radioactive isotope i dh In how many days does the decay
rate of a sample of this isotope decrease to%ne fourth its initial decay rate?

A) 35 B) 70 \\)) 210 E) 280
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the ratio of *°K to “°Ar%fi a pacti€tlar rock is found to be 1:3, what is the age (in year) of
A

the rock? K o25 o-#5 Rr
. < 230 x 10° C)3.75 x 10° D) 5.00 x 10°
N ithout knowing how much *°K was in the rock to begin with

¢ having a half-life O?f 6.0 h is used in bone scans. If a certain amount
of this Tc is infected into the body, how long (in hour) does it take for its initial decay
to de@eas BY)99%?

0 B)3.3 C) 33 D) 40 E) slightly more than a month
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The ratio of the radius of a classical electron (2.8 x 10~1° m) to the radius of a “He
nucleus is

—_— — —

A)2.0 B) 0.68 C) 1.47 D) 0.92 E)2.4
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1 Eé certain isotope has a half-life of& 32.4 hour and a relative biologic %lfffectlveness
of 3.50. A sample of this isotope initially delivers an absorbed dose of 0.240 Gy to 250 g

of tissue.

(a) What was the initial equivalent dose to the tissue in rem and in Sv? .
(b) What energy (in J) did the 250-g sample initially receive from the iso*~,
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11. The maximum permissible workday dose for occupational exposure to radiaion IS
26 mrem. A 55-kg laboratory technician absorbs 3.3 mJ of 0.40-MeV gamma rays 1&
s'the

workday. The relative biological effectiveness (RBE) for gamma rays is 1.00.
Gatid of the eulvalen dosae peceived by the technician to the maximum pe

euivalent dosage?.

A)0.23 B) 0.25 C)0.28 D) 0.30 E) 0.32
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12. A 7 kg laboratory technician absorbs 2.9 mJ of 0.50-M&

y} How many gamma-ray photons does the technioig
1M36x1m0 B)3.6x 109  ()3.6x 108
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A) 4.6 B) 1.4 C) 2.9
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60Co. If all of this material ile in the patient's body, what would be the total
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energy deposited thete? i x 1010 decays/s)
A)11] B) 8.6 1391 D)24]  E)4.15MIJ
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ent uses a 10 pCi *’Cs source. Each decay emits a 0.66 MeV ’09

erson standing nearby absorbs 10 % of the gamma rays.
or ose in rads in 1 hour? 2.34 x 107 rad
ctive dose in rems (take RBE = 0.8). 0.0187 mrem
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up&)se your last physical exam included a chest X-ray, during which you received

- 2 _ 1o~ 4 .
hat was yourdose in mrem? 6 mrem Eovls Sy lo? = fovle ‘romz émresm

b) What was the absorbed dose in pGy and mrad? 60 uGy, 6 mrad. = RBE =1 ’I. )
(c) How much energy did you absorb, assummg that the X-rays illuminated 15 kg o Voar

body? 9 x 10-4J  exe *Gyx )5 - qx )5 g




1] w-ne ) 2] by 5
FNo= M DY N=No (fwz
Ly, - )4
—} =3t =)5m MNO'No(%)%
—ul‘& =5 mnvfes _Dt’ﬂi =40 days
ulbezep ) | F=Uty wogyd®
2] liiz =30 years Z b - 2 o =48wdo” afom
Ups
) = /Uo(.—%)% N-:N,(-%)kﬁ;
L-2tg e 2 - h8w 4032 _ 34532 40
u 16
pescent - %25

€1 by Mo dags | A =ho 6)%2
‘;J k:ll-l onih —pA)-:ﬁ No

t
l!‘..[.\o = Ao(é)—té .9f=2f'_L =2%o0 A”\SS
F-uty 2
L\t% BTSN ST Z min
2 2 8] t-&:él\
£ £
. A=hpo ()T -»A_{,_OA‘,:Ao ('
Hk A by =150 L —Ln?
. : -p__ 7‘- oo
sk 3Ry o et
Sk = & of hesample

> 4o = NeC )y b2t 225 00 or

4e] @) Fp=ppe RBE =, 2ok 3
9] fe _ 2,8% 404"

= ,SLISUor-g,“,
= 11'{7. L’)AD':_F. .
Rue 4,00 1555 1% m

E:..Q‘wa;ﬂ;o =006

CamScanner = Wgd d>gwaall

CamScanner - Liss & suaall



441 AD ‘—'—En—‘ =33m7T

= é "'10—5 @‘a
ED=AD*RBF = én1s 0

> éover _ 23
26miem

A 3] th Eheg\b*oh

-
=6 B#QoQ»Zéuif wl,éala
AD=E = u,6x107% By
m

ED =AD«RBEF =016 x5 SL
=4,6 mrem

A f;]a] A =3Fcco Jecmg/s - 3’?*10136«’:1024&«3]}\

—p decay [ = 66Mev
> AD =% = 6 Meve 3% 36 465

y =2 3wl 5‘?0‘4

N ED:AD#RBE = ,lesio_?wjg

=08t dst gu
= 0,04%t myem

,”2] E =h t;kotoh

= 1
h=29xic3 o T3L25ebo
2 5*_106#_4,6"40-

A4 AAU = 69»&0’%(3}7.,;1540

aF

= 2553« 4cM
AP AP
2E e

txie 27 2w duUx3bc0
N =865 wl1ct?

F-ne2,82Me0
E:%g J

1613 60 Mo = 6 mrem
= AP=LD - 6oV By - g mrad
C]E-—AD«mrﬂyj;“J

CamScanner = Wgd d>gwaall

CamScanner - Liss & suaall



