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Please ensure that this examination paper contains FIVE printed pages before you begin
the examination.

[Sila pastikan bahawa kertas peperiksaan ini mengandungi LIMA muka surat yang
bercetak sebelum anda memulakan peperilrsaan ini.J

Instruction: Answer ANY FIVE (5) questions only. At least TWO (2) questions must
be answered from Section A and Section B. Students are allowed to answer all questions
in Bahasa Malaysia or in English.

t@. Jawab MANA-MANA LIMA (5) soalan sahaja. Sekurangnya DUA (2)
soalan mestilah dijawab daripada Bahagian A dan Bahagian B. Pelajar dibenarkan
meniawab senxuo soalan sama ada dalam Bahasa Malaysia atau Bahasa Inggeris.J
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SECTION A IBAHAGAN AJ

Constants:

Velocity of light

ElementarY charge

Mass of electron

Planck constant

Boltzmann constant

c:3x108ms-l

e = 1.6 x 10-le C

m":9.I1 x 10-31 kg

h: 6.63 x 10-34 J s

ft: 1.38 r 10-23 J K-r

Expiain the function of the parts of an X-ray tube in relation to:

[JeI as kan fungs i b ahagii-i ahagian tiub s inar -x y ang b erkait an dengan:J

(i) the focusing of the electron-beam;

[Pemfokus an alur elelctr on ; J

(ii) the cooling of the target;

[P endinginan s as ar an ; ]

(iii) the filtration;
[penurasan;J

the limitation of the size of the useful beam'

[penghadan saiz alur berguna'J

t (a) Describe the process of production ofJhe X-ray line spectrum' what will

happen to the line spectnrir if the kvp of the X-ray machine is increased?

[Perihalkan proses penghasilan ,pilA,,* garis sinar-X' Apakah yang akan

berlalnt kepada ,putaru* giris iika kVp meitn sinar-X itu ditingkatkan?l
(35/100)

(b)

(iv)

(c) state and explain the advantages of using a three-phase compared with a

single-phas" i-ruy generator' Aie there any disadvantages?

[Nyatakan dan .ietiskan kebaikan menggunakan _penjana 
sinar-x tiga fasa

b er b anding p uni oro- r' o1u /o, o Adakah tiidap at s eb ar ang kel emahan? l
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2. (a)

(c)

(a)

-3-

Briefly describe the mechanisms by
produce secondary electrons. What is
medical imaging?

LZCTfi4l

which X-rays interact with tissue to
the significance of these processes for

IPerihalkan secara ringkas mekanisme penghasilan elelctron sekunder
apabila sinar-x berinteraksi dengan tisu. Apakah kepentingan proses-proses
ini bagi pengimejan perubatan?J

(40/1 00)

Describe the construction of intensifying screens, and define the term
"intensification factor". Briefly discuss the factors to be considered in
choosing the type of screen for a given radiographic examination.
[Perihalkan binaan layar pengamat, dan talrri/kan sebutan ,'faktor
pengamatan". Bincangkan secara ringkas faktor-falaor yang perlu
dipertimbangkan ketika memilih jenis layar bagi suatu pemeriksaan
r adi o gr afi y ang dib er ikan. J

(3sll 00)

with the use of a graph, explain what is meant by gamma and latitude of a
photographic emulsion, and their relationship to one another.
[Dengan berbantukan suatu g"af jetaskan apakah yang dimaksudkan dengan
ganxma dan latitud suatu emulsi fotograf dan perhubungan antara mereka.l

(2s/100)

Describe the construction of an intensifier tube. State its advantages over
screen-film in imaging
[Perihalkan binaan suatu tiub pengamat. Nyatakan kelebihannya berbanding
I ay ar -fi\ e m dal am p engimej an. J

(s0/1 00)

What are the physical characteristics of iodine, barium and air which make
them useful as contrast agents? What would be the nature of the radiation
most suited to a contrast examination employing each of these?
[Apakah ciri-ciri fizik yang menjadikan iodin, barium dan udara berguna
sebagai agen kontras? Apakah jenis sinaran yang paling sesuai bagi iuatu
pemerilrsaan kontras yang nxenggunakan setiap bahan ini?J

(s0/1 00)

(b)

(b)
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SECTION B

4. (a)

(c)

(a)

(b)

[BAHAGaN B]

Describe FOUR (4) functions that are normally performed with digitized

images that are unable to be performed with images recorded on film'
peifltattran EMPAT (4) fungsi yang biasa dilalrsanakan oleh imej berdigit

yang tidak dapat dilalcsanakan dengan imej yang dirakam olehfilem'l
(40/100)

Explain the role and redsons why single emulsion film is used in

-u**ography whereas double em-ulsion is used in conventional radiography.

[Jelaskan prronon dan sebab kenapa filem emuls-i tunggal digunakan dalam

*o*ogro\ sementara dua emulsi dalant radiografi konvensyenalJ
(30/100)

lzcTs34l

filter in malnmographY as

t amb ahan dal am mamo gr afi

(30/1 o0)

of ionizing radiation at comPuted

level, describe THREE (3)

sinaran mengion Pada tahaP

huraikan TIGA (3) sifat Yang

(s0/100)

5.

Discuss the roles of inherent filter and added

compared to chest radiograPhY

[Biicang peranan penuras inheren dan penuras

dib andingkan dengan r adio gr afi dada' l

Beginning by expiaining the interactions

tomography (CT) diagnostic energy

characteristics of CT Phantom.

[Bennula dengan penjelasan saling tindakan

trrogo diagnostik tomografi berkomputer (CT)'

dip er lukan o I e h fant om CT. J

(b) Describe TEN (10) CT scanner quality control performance tests'

[Huraikan ;EPULUH (10) uiianprestasi jaminan kualiti pengimbas cT ]
(s0/1 00)
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6. (a)

oooOooo

lr I

(ii)

Ylr. the equations for transmission and emission projections and
define the symbols used

[Tuliskan persamaan-persamaan untuk unjuran penghantaran dan
unjuran panco.ran dan talcriftan senxua simbor yang d{unakanJ

By initially defining linear attenuation coefficient, describe how linear
attenuation coefficient contributes/affects the formation of images in
transmission computed tomography (TCT) and emission computed
tomography (ECT)
[Bermula dengan mendefinisi pekari pengecilan rinear, huraikan
bagaintana pekali pengecilan linear memberi sumbangan/kesan dalam
pembentukan imei tgmografi penghantaran berkomluter (TCT) dan
tomo gra/i pancaron b erkomputer (ECT). J

(60/1 00)

Djl3rr FouR (4) differences between transmission computed tomography
(TCT), single phoron emission computed tomography lsrecrl una pJsltro'
emission tomography (PET).
[Bincang EMPAT (4) perbezaan di antara tomografi penghantaran
b e r ko mp u t e r (TC T), t o m o gr afi p onc qr an b er ko ntput e r folo n nng gai (s p EC r)
dan tomografi pancaran positron (pEf) l

(40/1 00)

(b)
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