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 o7 D) 10 E) 15

2. vBi (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) 375  C) 10 D) 15 E) 20 . Q

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 initia la atoms of

this isotope, the number of atoms of this isotope remaining aft is:
A) 12x10% B) 6x10*> C) 3x10**> D) 6x10* 0
5. At the end of 14 min, 1/16 of a sample of radioacti lonium remains. The

corresponding half-life (in minute) is:

A) (7/8) B) (8/7) C) (7/4) D)% ) (14/3)

6. The half-life of a radioactive isotope day®. In how many days does the decay
rate of a sample of this isotope decrease tovene fourth its initial decay rate?
A) 35 B) 70 ) ) 210 E) 280

7. “°K decays to *°Ar with affalilif&f 1.25 x 10° yr. Assume that rocks contain no “’Ar
when they form, an eo y “Ar can be present is through the decay of “°K. If

the ratio of “°K to °A i€tlar rock is found to be 1:3, what is the age (in year) of
the rock?

A)1.25x 10 gi 0x10° C)3.75x 10° D) 5.00 x 10°

E) cannot be ithout knowing how much “°K was in the rock to begin with

8. Anisot ¢ having a half-life of 6.0 h is used in bone scans. If a certain amount
cted into the body, how long (in hour) does it take for its initial decay
ratg to de&rease BY 99%?

0 B)33 )33 D) 40 E) slightly more than a month

The ratio of the radius of a classical electron (2.8 x 10~ m) to the radius of a “He

nucleus is
A)2.0 B) 0.68 C) 1.47 D) 0.92 E) 2.4




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) 375  B)S 0)7 D) 10 E) 15
NVCE) =_] No
8
_, NO/:M* (—l—)“ n:i_ 2. EI/Z, = ]5 _—S M
8 2 é;/z 3
nN=23

2. 29Bj (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: B2 B OB D) 15 B) 20 4

®
a

Li/2 = 6day
e

743_ af 9 Sqmple o[ R 170 J!ec:_cj _» No f’emom'\vg

No = No %(2_’)'\ N = _L - L =10 g&ﬁ

|
“ k»/g

SN =2

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% c
bi/2 = 30_years N= 606 =2
30

NC&) = No "(T')l = :’L/Vo femaning is 257

4. The half-life of a radioactive isotope is 6.5 h. If there are initia a atoms of
this 1sotope the number of atoms of this isotope remaining aft
0,

" A) 12x10*2 B) 6x 10> C) 3x102 D) 6x 104



2

Lo - ¢.5h No = Y8 %106

nNe_24 _Y NCE) =Yg %10 w_J)
6-5 16

KR NL) = 2 KIDZZ

S. At the end of 14 min, 1/16 of a sample of radioactN)niu} remains. The
COI’I’CSpOl’ldil’lg half-llfe (ln minute) iS: A) (7/8) B) (8/7) Q) (7/4) D) mvE) (14/3)

NCE)= _L_Ne °>Q-cv (Y1 min

] 6

I 5 = ] N = :l - N
TW N *(?LL) n £ q_(L 21 min

e h =Y

A4
6. The half-life of a radioactive isotope i . In how many days does the decaz

rate of a sample of this isotope decre urth its initial decay rate?
- A) 35 B) 70 0) i \.®) 210 E) 280

Lo = )yo

Nles= 1 As A(euﬁ.c'}‘* foo n(2)
Y l Rt é‘/?
vh\(:h\be

f )
N =Y.95 <6 day

-3
-Y.95 xto ¢
A 4

—_—=

[
.'-&:280 éq&
221 )
n
I pe= Ro (L =t
9 (2) " bz
“N=2 .'.&:280

\an” L



IV~ " 8y

\
7. “K decays to *°Ar with agfla mf 1.25 x 10° yr. Assume that rocks contain no *’Ar
e 0
i&tla

when they form, andgtha y “°Ar can be present is through the decay of “K. If
the ratio of “°K to “’Arfi a r rock is found to be ]:3, what is the age (in year) of
the rock? - Yo wo

I¢ Ne
Lirz=1.25 « loqde«r

N(é)=/Vo *(1_)" n:i_
2 Ly
¢ D)

G-2> Fase e
8. An is%\(?'c having a half-life of 6.0 h is used in bone scans. If a certain amount

oﬁis Tc is infected into the body, how long (in hour) does it take for its initial decay

e —

0
r to de“ease BY 99 A)(‘\MO B)33 )33 D) 40 E) slightly more than a month

A

Z::._/.z:- & h
Al 001 0e |oorxhehs (LY |L =66 =€

VThe ratio of the radius of a classical electron (2.8 x 107> m) to the radius of a “He

nucleus is
A)2.0 B) 0.68 C) 1.47 D) 0.92 E)24

-9
Qg, =/.2 -xro"sxg,l Y Re - 2.3 % (O
R\\g 1.2 */0—15‘ W

= 1.Y3Z




10. A certain isotope has a half-life of 32.4 hour and a relative biological effectiveness
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? 84 rem, 0.84 Sv
(b) What energy (in J) did the 250-g sample initially receive from the isotope? 0.06 J

11. The maximum permissible workday dose for occupational exposure to radiagion i

26 mrem. A 55-kg laboratory technician absorbs 3.3 mJ of 0.40-MeV gamma rays i
workday. The relative biological effectiveness (RBE) for gamma rays is 1.00. &w
ratio of the equivalent dosage received by the technician to the maximum pe ‘%
equivalent dosage?

A)0.23 B) 0.25 C)0.28 D) 0.30 E) 0.32

12. A 70-kg laboratory technician absorbs 2.9 mJ of 0.50-M&Y g8mm sina

workday. How many gamma-ray photons does the techniotan abserb workday?
A)3.6x1010 B)3.6x109 (C)3.6x108 DY1.0x ) 1.0 x 108
13. A 57-kg researcher absorbs 6.3 x 108 neutrons i kday. The energy of the

the radiation exposure (in mrem) of this worker?

neutrons is 2.6 MeV. The RBE for fast neutrons % 1s the equivalent dosage of
A) 4.6 B) 1.4 C)2.9

E) 46

14. The radioactive nuclei 60Co is
beta decay, and the total energy o

ed in medical applications. It undergoes
process is 2.82 MeV per decay event. The
half-life of this nucleus is 272 days, Suppose that a patient is given a dose of 6.9 puCi of

60Co. If all of this material decaigd While in the patient's body, what would be the total

energy deposited théte? % x 1010 decays/s)
A)11] B) 8.6 )3.91] D)24] E)4.15MJ

ent uses a 10 uCi '*’Cs source. Each decay emits a 0.66 MeV
erson standing nearby absorbs 10 % of the gamma rays.
orbed dose in rads in 1 hour? 34 x 107 rad
ctive dose in rems (take RBE = 0.8). 0.0187 mrem

pse of 60 puSv.
a)’What was your dose in mrem? 6 mrem
b) What was the absorbed dose in uGy and mrad? 60 puGy , 6 mrad.
(c) How much energy did you absorb, assuming that the X-rays illuminated 15 kg of your

body? 9 x 10-4 J

% up}%se your last physical exam included a chest X-ray, during which you received
4

Hmm... I bet that you prefer to go through 10 of such diagnostic X-ray physical exams
than being asked to sit for your “105” physics exam! Don’t you?
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