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Part A _: Please answer thr following two questions. (s /)

Question One [14 Marks]

1-Choose the Correct Answer
1. Tc-99m source has half life 6 hrs and its initial activity at certain
moment is 100 MBq then the final activity after 24 hrs is

 (376.25 MBq
¢. 125 MBq

d. 50 MBq
e. 25 MBq

2. Isobaric transition: Given the atomic number of parent nucleus is Z , that of the daughter nucleus is

.......... , if a beta particle is emitted or ........, If a positron is emitted . The atomic mass number of the
daughter is same as that of the -
parent. il

(@ Z+1, Z-1
b. Z-1 Z+1 ,
6.Z-2, z-1 (

d.z+1,2Z-2

3. Alpha particle is a highly energetic Helium Nucleus that is emnted from the nucleus of the radioactive
isotope when the //’
%} neutron to proton ratio is too low ~

3. neutron to proton ratio is too high /

¢. Proton 10 neutron ratio low [//
d. Proton to neutron ratio is too high

4.0ne of the interactions of radiation with matter related to diagnostic radiology
Photoelectric effect
. Compton scattering
c. Pair production

d. All of the above

5. The atomic number of anode of X-ray tube is~ ----  and the melting point of it
is about -----
). 74 and 3400 °C

b. 82 and 4000 °C






¢. 13 and 5000 °C
d. 82 and 3400 °C

6- Percentage of a given amount of radium , will decay during a period of
1000 ycars, decay rate constant equals 4.38 x 10 “yr to be
2)67%
.23 %

S
c.33%
d. 25%
7. The probability of photoelectric absorption is proportional to

@zr — 2 27/

b. Z¥/E3
c:.Z/E
d. Z/E?

8. Atoms that having nuclei with the same number of protons but different number
of neutrons called.
Isotopes

b. Isomer

c. Isobar

d. Isotonic

9.0.5 Ci is equivalent to :
@ 1.85x 10*Bq

b 1.85x10* MBq

c. 1.85 x 10° MBq

d. 1.85x 10°kBq

10. Indirect measurements of entrance skin dose to patrents is calculating using the following
equation:
ESD = O/P X (kV/80)? x mAs (100/FSD)* X BSE
.ESD =0/P X (kV/80) x mAs (100/FSD)*
¢. ESD = O/P X (kV/80)* x(100/FSD)?
d. ESD = O/P X (kV/80)* x mAs (186/FSD)* X BSF x Field size

11. Alpha emission: Z number of Daughter nuclides decrease by ....... and atomic
mass number decrease by ...... compared of paremn)a/ldes

DTwo , four
Four, two
c¢. Two, two
d.Zero , four






127 is defined as to the difference between the maximum energy and the energy of cer-
tain beta particle

a. a neutrino

photelectric phenomena
¢. Compton scattering effect
d. pair production

%
Py

13. Te-99m is preferred to use in some nuclear medicine imaging instead 1-31.
a)because Tc-99m emits gamma and beta radiation
. lo prevent absorption of beta energy in skin
c.I-31 emits gamma energy only =
d. because Tc-99m emits gamma energy only . '

14. The energy of ---------- is equal to the difference ié energy between
the x-ray energy and L shell energy (Erx-Ey).
@Auger electron =
b. Excitation P
¢. lonization e
d. Ionization t //
Question Two [ 6 Marks|

2.1. Discuss with drawing the Alpha absorption curve , define and deduce range of
alpha particle.
2.2 Calculate and compare between radiation risk resulted from shielding of beta source

using Al and lead thickness.

Part 2 : Please answer two questions only
Question _Three [15 Marks]

Mark true (\) or wrong (x) and correct the false

1-The energy of ejected photoelectron is equal to the difference
in energy between the gamma ray photon emitted by the radioisotope and  the [)(

binding energy of the electron.
2- the density of asheet of AL, 1 cm thick is 2.7 g/cm3, so the density thickness of ><
aluminium is 2.7 g/em® L~
3. the minimum possible atomic number materials are used for gamma shielding. =" A
4. the thickness of lead (pb) to reduce the fluence rate of a beam of 0.5 MeV gamma rays °Y

to 10% of its initial intensity is 3.1 cm ¥ /
5. 80 mCi equivalent to 2.96 MBq ¢~ \ Budrfes Quiirks y
6. Nucleus consists of two main parts; the protans and neutrons and called hydrony{

7. 22644 Ra transformed by alpha emission to an excited state of Rn-222 then emits 0.186 Me\/z )(

. N






8. The unit of absorbed dose is dehned as the joule per kllogram J /Kg, termed the

Rad i W 8 eq)
9. the annual dose limit for workers ﬁv'é 1mSv anc? for lebllC 1s 20 n‘év Y
easily de-

10. Delta rays are defined as it is a beta particles travel a long istance and are
flected during collision and follow tortuous paths as they pass through absorbing media x

Question Four [15 Marks]

4.1 Discuss the radiation quantities and units

4.2 The dose rates outside the shielding of a cyclotron are found to be 4 uGy/h for gammas , 3
nGy/h for thermal neutrons, and 2 uGy/h for fast neutrons with energies greater than 2 MeV .

What is the equivalent dose rate of the combined radiations according to ICRP values for Wg?
WR for gamma = 1 , for thermal neutrons = 5 and fast neutrons = 10

Question Five [15 Marks]

5.1. Explain the X-ray production with drawing.
5.2. Discuss with drawing the phenomena of photoelectric effect and its relation to diagnostic
5.3 State and deduce the decay law of radionuclides



RS IVEN A=Y @mg, TEARRNANR
o ) ExtePelated wiranger- IS obtoited

}, ;, R 36)({)" PO‘C\f\ﬂj 'qu qés&’?f@n CU/‘VC ,

_Zo 2er olPhar Pmrz(c/@sféa%ml%éeé HARNREN ,;,.”,,,_M

Meon 2n9e’, Is Lhe aage mose. occuratels |

éeierm,\neé omé 'co rr“g_sPonC;s {o [L,e rzmng OF éjﬂa_l AA
O\\Jera%{ SRR LA AR L;ij T *f';
A\Ph& po\ff\oﬂ a(,foVP{{ 7

| :eJS £ Wr é@CaUSe Aﬂ |||

mém’{lon \5 €5§Qn{|0\l[l§ morloemeﬁ}éé(_ _A:: ! ;:

V‘CV@% oy the {hi dmess o a\Pl% Aésefkff %Wesm—w
oMy Lo (QAUCernQ enerw of I\\\)has, (qué Pagc. éhaua,h\‘
t, {memtof of A\Wb% \s r\@efeéuceé um} ang
) ()Pfoxvmqh {Q/LQQ S chdn@ AE &\\S Po\ﬂ[’ Hﬂer\S L]
"Warp éecfea%e W Uﬂe mumée ' b q\p%&g Mm#
Dcx%% xc\n(oug\(\ {\ne Qk)%o(égif# SURNRRETSSEENRREN

il







| |
4 1 S ) |
|
—,

amis

R

n Ce.

t

| Z

2

N

G\}=

|

T

|

i“ﬁ



| B 4 " .
et ; ﬁ “ [ - e
W - L N N - i pa
N ) |
0 sl il
N il
- Y
N ) A -

/‘ju

7

L A‘L‘Aém‘ﬁ,\‘/\/

n C
K

L
|

SR EERN
7

|

L0

L1t

A,

210X T

e (TR P TR

a
VN

1]









i Wl/\'@h Q/@C{}”Cq CL’)C\‘”?&:S @mr‘f @S qrg

_*(6 eoxgeév(fm“@f Lglé'mq al mq{e_r‘a\l _kerhen ‘Q
7@é§09/25 GléC{nga%ﬂQ'flL radiafien . he eﬂfec_(-

SN olten &@fmcévag Zhg éﬁ CCZ{ID/)O £ Q(eC(‘l?gq

(o/om By me{b\ F/o"{ e Lu}’)e_/) \k%/l’)zl‘ 1[0\”5 Qﬂ'é
2/ qﬂ Qé@e ery AQFU’H'{/{O/) S the @Qto\nf €mner 9/03
‘ma% AP nfared, | Sfée o Lddralisled ¥V
dgl '%—th !’&Qyof“)amma\ f"jﬁ Z—%Q,_;mo\{grq&‘
L[ Pnpisy| @fq Sohd e Qum\ o AN L an th,
,rgl@,\ggA ()C'\rl[{CQ‘ V)’)cx ‘L:e lo (Qfe_cfr*QO\UUS

Gharg&x afoms o m;ecmesms Lol ag,
GIQC{}/&”)S The P%QHOWIQVDV} Lea§ F‘U"qumeg

‘ﬁ}’\\é Con’g in d/\é ééﬂé\oorﬂéﬂée{: m.gégr/\ W
PM}QS\CS égC&Ugé 01( ﬂ’e PUzz\\ﬂf), @(QJQSAOﬂQ
’\hfmﬁeé Qéoﬂnl 1%6 nature  of (%{-%%'C!

._VQF%S avelik, éem\uow el el
T nalag e Selved. b Mber fmg%gmm_'
b The Q’Ffed Y& mawms i, Cortfaid | Fol 1]
T/QS(qVClﬂ 'n af€c>s§ gﬂbm ,fYquan\ %C'l€77<€4

| Lo 0\8%)’0()%}/3(63 Qg WQH ag Ggrm.mi (Fc'
N L70{((S (or‘ q\/o«ﬂ@ OQ USCw(O/l é@J\GeB |



QS L' IR Pﬁséucc‘foh of X-aY beam.
e« The moain ComPoi’)QﬂéS Ofia;;igeim A~ V&‘ﬁ L
Ore (1) o%surce o{ élecérsm%——o\ f\\amené or

Cathode (19 on euacusted SPace whe@ fc %Feeé'
LP lhe electromsi i L 1|

(2 a h\% ol iNe Paéen(\q Ly G\CCeleﬁ@\éﬁ é//?g
Wé%gxi.\le eledﬁm% lgaldI 1L

CL}} o éaﬂé’al or Omoée_ which be electrans
Shrike to P@Amg X-rag o5 Shotn {n fio
Tits

I 00 O 0 Hl h \Jolfa%,é
QMJK&

el QCf"st '




'_Nj\/bg“f T P

Since A= AN KRR RARARANNARNANRENY

Subsitte by V- A/)\ ins /\/_/\/ e*“o.fm%
et AU
go éﬂ'xe Aeéoﬂ:s ale \S

A&(M'(Ce the MW‘;'CGl half ‘ fe TI/Z T

I A
_ =%y N/No=o.5 = Q—M :f T
Ln o 8- >f 3@ 147@ P/ﬂgss@% %alF | qu ’ﬂ/

’,];‘ - M=o b53/3 T

)l T i ) F= i



