Fp“_i»ﬁl : f‘ﬂ—igj& T3 ey it o

ZR ML TR L L0 TRAR T PTSLRBREL R 2

,,g ? 1 2 Jf #-% % # £ (Exposure dose)jh » & £ o

1.
2.
3. % f%%ﬁ*”%éﬁwﬁélm’ﬁua$iPmﬁo
4 P2

. Bg @.#|(contrast media) p 1 54 B - §Z R BEH T

FAL2: HE AR FR R b AN T D -

1. 5 »ct
2. 2
T
4. P P R

MAE 3@ sriE N&E | 2 RMIg- B - B eyt o

a. = X Jo % ® B A 4 ®(X-ray high-voltage generator)p =73+ p# % (Measurement of

timer)ip] £ 34 — X sk ¥ (X-ray tube)m'éj BTt

b. ¥ rx:%(Confirmation of grounding) —i& & 7 73+ (leak current meter)

o

gauge)

DAaTAn AR

b b =
o T o

1
2.
3.
4.a3]c >3

R4 FERL FREFLABHIRR DY % -

# # % F & B (retaining device) #7 F m’! £ R E — 424 PE KR E (push-pull

O Fpl 4 © AR O A ER @ FEin

1. 050-50->®
2.0>0->®->0
30-0->0->®
4 0>0->®->@

FﬁiﬁS:‘f%Jx’?—g I N
1%?ﬁppﬁ¢ﬂﬁﬁﬁﬁﬁ§%%%%&%o
2. ke 4z p ¥ Mo ik o

3 aFARFy1 Fmeigh > AR S PARKE -
A4 FRPHEAL FALFRRA DL L -

R AR 6 ° 3iE #1899 £ 2 (stepwise approach) it % % i
BT o 1R L iR B ?I‘*”Mlg”‘*mig\ﬁlﬁ}— My
S AR L E o

1. CPDA
2. DAPC
3. PDCA
4. ACPD

PR RR TR
&

Nﬂ

F
n

2% Bt 1930 &



m?ﬁ"lf;ﬁ wigesr T3 | ZRAUIER o
2 }g A _\ ‘Jm]%,;b ?ﬁl—% PN

3. Ei%» #E

4, mi3esk(p ¥~ 2B 2B A R)

AL 8 : g imH T2 & ?gﬁ.g\ﬁeﬂﬁg, AETLER & J chenl fady it o
1 ‘B i YA E S RAP MR E g 2 B EFE R W?mfﬂ%)ﬁiﬂ o
2. dpi%a T AR o VLR (R St AUAR B RR A 0E R R 1T .
3 Wy 2 TErR AR Faé % 7 & chp 123§ (management plans)

4, e F RPFERE FRDRK T EVWR

MAL O : HE 7 * M BEmAs & mR/MAs E2 %8 & -~ RlF2 KVp &2 p -
%—&%ng B PR e

1. ¥4 BI(Run chart)

2. ¥ 4@ (Control chart)

3. % & # (Check sheet)

4. 4p £l (Pareto chart )

R AE 10 - g 0 S-S rh o R

1. & § §%1 i (load conditions) @ zc % » & e o] % f4F 7 % o

2. F % f gk & (actual focus area)'t 7 »< & B % 3 (effective focus area) ~ -
3. #hehk & (targetangle) g | » ¥ & xmé‘ T4~

4. X k5 R Alsimip (cathode side)#e % - .l & ] (anode side)dr i o

RAE A1 8 T2 ) 2 2bad 2] (non-connection) X sk A 47 B e (7 p] & ¢r9f B o
1. mGy 2. mAs
3. L @k (HVL) 4. {5 & 5 (Radiation rate)

FAE 12 @ i —‘ﬁ "3 E_) B iR 3 ¢ (image intensifier) s Frdy it e

1. % :# g4 E (Image distortion) = 3t ¥ £ o

2. » 5% 5 (the plane of incidence) sk B 4738 f < » B % £ g ] -

3. TG ﬁﬂ#ﬂ’“ﬁﬁﬁ«’ 20 TR A

4, B ihx B & fEsmah4 B (spool distortion) £ #+ 2 4 E (geomagnetic distortion) -

AR 13 & v i * & |49 4% 2 (star-pattern camera method):& {7 iR £ 78 o

1. mA s (mA Linearity) 2. & 2Epli#(Focal spot test)
3. kVp %5z & (kVp accuracy) 4. mAs 3 4 (mAS reciprocity)
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AR 14 5E 5 < 37 TLF = & & 150 Kv(tube voltage of 150 kV) 12 ™ 2. X %% #
I FER s R e
1. 1.5 mmAl 1 ¢+ 2.2.0 mmAl 12} 3.2.5 mmAl 12} 4.3.0 mmAl 12}

MAL 15 G- BHG Lo & u#.;’ﬂ‘;ﬁﬂ IR S H B FE o B
RARA <] o ¥ ¥ 0 F L% & (constant densﬂy)ﬁz T AL e 2

1. 2 4 %(Generator) 2. p ¥ £ 4741 (Automatic exposure control (AEC))
3. X i & (Half value layer (HVL)) 4. - pF % (Timer)

o

AT 16 © g & X % 3-(X-ray field) s sk #-(the light field)2. £ & i Fady i -

1. 0.5% mkﬂrllﬁr ¥ 1§ #E#E(source image distance (SID))
2. 1.0% 15 i B2 (B3R
3. 2.0% 4 R B2 T FE AT
4. 3.0% stk B2 G REAE

RPAE 17 3542 AEC (p &R L34 4 2% & chdc % » 55 F % (incident dose
rate) -
1. 2.58 x 10! C/kg/min
2.2.58 x 10”2 C/kg/min
3. 2.58 x 107 C/kg/min
4. 2.58 x 10 C/kg/min

R A 18 ¢ 3 & 44 {7 p B k374 (automatic exposure control) " & | B el T o
1 w )@Bﬂ?ﬁ’?
2. ¢ T & (Tube voltage)
3. AR
4. F TN

AT 19 @ &Rl E X % & kP (X-ray fluoroscope)z. » &tst & F (incident dose
rate) erit F%JEI . 15 FEHE(SID) °
1. 8+
2.10 =
3,12+
4. 14 v

FAE 20 © 5iE 4 B AT AT 45 5 5% ifg % 4 (a scattered ray removal grid) " & B 3R
E] o

1 EHM

2. f%+7 & (Resolution)

3. vtz X ¥]5 (Contrast improvement factor)

4. gt & ¥+ (Exposure factor)

R A 21 ¢ 3iE 4% 7 & * Burger-Rose phantom AR £ hsE p o
1. Mg 2. kR 3. 2 4] @ L a3 B(MTF) 4. = $543(RMS)

-3-



MAE22: GEH Py T3 A T4 4F R B (flat panel detector) s Fids if o
FEERE SRR

2. Csl i * »* ¥ 2 %3¢ 2 eh X & » 5+ G (plane of X-ray incidence) -

3. & % & (veiling glare) -

4. FFP|E € < ¥ & (geomagnetism)F2 58 o

RAE23: g my 2 &, @7 lﬁ&é‘b’?;‘ggx}l H(TLD) =g # = 3% o
1 &% Ja?f%r ¥ (TLD) e & > S 3 & )

2. % &% o LA E (TLD) 17 5 %77 Pm«?'lﬂ RS A - S S R LR
3. #u3 kA R 2 (TLD) % % S5z g o

4. & - PR ELHLF(TLD)EL >+ 3 B 7 i& {7 - = bt & i) 2 (dosimetry)

WAL 24 @ 558 @ —*Ff T3 ) Xk H 4Rk ke(X-ray fluorographic system) s e =
WP e

1. X kg sk 47 (X-ray grid)

2. X % J2 i i3 # ¢ (X-ray image intensifier)

3. X & 7 4B 4p 18 (X-ray television camera)

4. T ARE AR E(TV monitor)

BT 25 HE AR PR 5 B et A2 P b
e i f b gEEart ol o RRHF d &R

afy da3n

R AR 26 @ E P T2 &_, 8212 3 & (image intensifier) s it p3E 1 & o
b F

1. & % # %]+ & & 3+ (Luminance meter)
2. B v chp & 3+ (Densitometer)

3. B 4 E «h £ B(Crid chart)

4. pIE 2 ’f‘r}imx 347 BRI R

R AT 27 ¢ 5iE # 3¢ 5 B R R fi(mammographic phantom images) ¥ % Hoftp %

Sl FEFEA o

*h B (Mass)=4 ~ sa 2L(Speck)=3.5 - % & (Fiber)=5
*# H.(Mass)=3.5 » sa2L(Speck)=4 > 4 s (Fiber)=4.5
*# H.(Mass)=4 » sx2L(Speck)=5 » 4 % (Fiber)=5.5
6 5. (Mass)=3.5 » sa 2k (Speck)=3.5 » 4 s (Fiber)=6

HobdE=

-4 -



R AE 28 ¢ rE % P "3 E_ ) A 4eadg B iR X & f (rotating anode X-ray tube)‘E 4P
A

1. i\‘g'év ,,E]:;‘;‘!:'?Ffé °

2. ¥ 4 15 & # 1% (anode rotation speed)
3. WAk R o

4. 3 4o & 2R (focus trajectory)she & o

MAE29 ' G- S H|PREL iyl 5 T 5 A E -
1. 1.5mGy 1 *
2.2.0mGy 1+
3.2.5mGy T
4,3.0mGy

FAE30: G E RS HBRAL pFRELFAEC)KRE "7 ) v &g p o
1. ¥ 32462 8 24 &RiE T 4 (plate) -

2. 7t % (lonization chamber)

3. 4.1z 4% (Lead marker plate)

4. % B 3+ (Densitometer)

RAE3L: FE# P s T3 i ¥ 30 Xk T sk kit o
1. X k¢ — >z 15 #&(Rotating anode)

2. X RIFR®— L Ha

3. DAS (& #&*if4c 15 ) — B2 v # 4% B (D/A converter)

4. T — R

FEE 32 5BV TREMEFRESIED o
A8 32 3

T IR o }

1. 7 ¥ f#+7 & (Spatial resolution)

2. ¥ ETR

3. - R

4. 7 "a%r A A £ 4p 1% (Computed tomography dose index (CTDI))

AR 33 Gy X kg Wa¥rh 70 A 2 2 B (artifacts) 3 M p o
1. 5= F &

2. 8% 4 (Side lobe)

3. %4 % F& > i (volume effect)

4. z4x% E (Misregistration)



RAE34: ey T2 2 Dok B aEp R s i Bae s Hfo
1. XKe (Polyethylene)

2. ﬁ‘{b * (Polystyrene)

3. £t .35 (Plexiglas)

4. 4%

fe 47 35 ° i 4% T "o %A A £ 4p ik (computed tomography dose index (CTDI)) 1 72

B o

1. B2 B E R L G
2. B R LA B
3. B E TR
4, BRI A B

RAE36: E/ Y T2 A 5k S D GEE R D iy i o
130 F 2l 6 F

2. VBB Rprant % 1 (isotropic)# i o

3 R EH 4

4. B ¥ B enk R T & (collimator) & B

RAE 37 ¢ g P T2 B T3 B iy it oo

N SIEd %

1

BU D
R =

wn e
J X hy
I R

AR 38 © iy § B =t T Te%T A Rk L B ehaE p °
a. &+4E & B (RF coil)

b. & M T B jr(Radio shield)

C. 487 %+ & (Cone beam)

d. FH#EP~ & 2L DAS (Data acquisition system)

e. §ACAR PFRY Fr4] STC (Sensitivity time control)

1.a#b 2.a¥e 3.bec 4. ceid



RAE39 : 84 T2 ¢, AT e AHEYY SIABPIER -
1. &+ & (Beam)s i*

2. BEFL

3. HR B4

4, € =38 ¥ ;2 (algorithm) =%

WAL 40 : FE 8 T ek S BT R M ORI P B8 -
a. %7 B i % (Display pixel) = /|- b, #£ip| Baucp B

c. 5 ER d. %z & ge(Helical pitch)
1.a¥b 2.a¥e 3.b¥c 4.ced
RAE 41 - g e "2 PR e R GETR R OD Ao it o

1. tgh™ p FHRIFLT o

Py EE S ko Bifo

7 B~ {8 2w e 14 (isotropic) B i o

7 2k R Bt i B i (collimator) o

o
]

BAEA2: sHE R ¥ T3 L0 urk k52 T Utk AR dp i5(CTDI) i Fids i -
1. @& * f@a&;\ 5 J.(pensne-type ion chamber) °

2. 8% B T 16 87 32 o A GERY o

3. BL 5k < HpenZ A £ (Z-side dose)3 & °

4 BRI HROBEEREEETAH -

MAL A3 s E RV T T | P EARAZSE BB - 1 iF
#6510 = f B ol FE R o
1. 0.2 2.05 3.2 4.5

e A8 44 lﬁ%—r@&?’l‘x,\? '%\mi E R U

B ARS o ol AR LR AR ERY 1204 SD 4

R R MR LR 1 X 121.0 S0 4

TR R R E

1.

2. it R A

3. 7 R ﬁ]% AR
4, cb+FH & P T



AT 45 @ G M T TR B i L 2 R R o Rl E e
1. ‘a4 3 Winer spectrum (SD)

2. AT sk B L

3. RRETE R E

4. 7 30 g (MTF) (Lp/cm)

WAL 46 3iE 4 F AR E PR L RFEL(MRI) E il 29 o @ % R AL 5GE (7
A APenIE B oo

1. & v 2 3% B](magnetic field coil)

2. %4 3 E(Body coil)

3. ¥ R aE

RALAT : R my T3 &) PRs REF(MRI)SE § Bl e & 4
1. #ipk4k CuSO4 (Cupric sulfate)

2. -k

3. # i 4% NiCl; (Nickel chloride)

4. 5% (Gel)

RALA8: 58 T2 6, aPEE REL(MRI)? 3l A BH G p -
1. v oz chrfs 1%

2. Wi A AL

3. S HE P

4. 2 PR cikege

RATA9 : HER P BIE R [ F RS EEDE(MRI) f - p kS
1. % i% =3*(helium level measurement) =33 41

2. f2.38 % % (thermo-hygrostat) s3> 4]

3. 8 7k fi (cryogenic refrigerator) s 1

4. EjF% g BT

MAES0: H#E# T BRI PR L RRAZT PP -
1. ¥ # ¥z(Oxygen cylinder)

2. H % ¥ 7 (Ceramic scissors)

3. bR M M E R T i

4. iy -4t



i EFS 1:3 ﬁ I EhJ lé?f—r@’ﬁ i?E Ishpi‘lpg??f 'B»%ﬁ f"/?]:’g‘f‘ﬁjﬁg °

8B R
B - R
Z B2 A

182

HowbdE

RAE 52 iE e PiE £ R LB A0 (S/N ratio) sl 2 o
1. 3 4v 22" (matrix) o

2, }ﬁ“‘ Ti#ﬁ-‘gj’? < /J\ o

3. # 4r 4r = (additions)

4, gz B ER o

RAES3: jrE i » B2 F Bt g » PEL RIS T 2RI BULY
A& (magnetic flux density)*2 4] o

1. 50 gauss (% #7)

2. 10 gauss (& 27)

3.5 gauss (% 27)

4. 0.5 gauss (% #7)

RAE54: sE P F T3 R PR RER L SRR S T R

1 ‘E/ z\— 4 H’_
4 E
3. P ER
4. % % % t=(Liquid helium level)

fe 4% 55 @ & i * 15T P& P RETTRARAE  RAFL RS P2

FHLEEFPTT ERBTS P FHEREDE R -

L2k c RpLRERRLc T2 FTI R -

2 HATFEIRAZI[ABL  LEETIAR -

3. # 4r§Tif (cooling pump) ik 13 » ¥ v § = ¥4 4 3% (quenching) 3 7 L 2
B R WHBARMGAE S SRECRPRAT -

4. T4 EEREE L cHRPRA LRI T IRAT  CHRE R DRP R

BATS6 | FHEA P AR SR b e
1. 95dB (4 1) 2.100 dB (A E) 3.70dB (4 B)  4.140dB (& )



AL 57 @ E v X "2 8 PREER AT P HEFHR LD FIED o

a. @# ¥ AT BEALR R B Feam

b, FEz B & rd el g 4

C. FE:l%T R 42(quench button)erdk i

1. %3 a

2. %% b

3. F3¢C

4.a3]c 3N

RAEE8: ¥/ G g 4 PimT AR (quench)in T f Fde e

1#W%§¢mﬁ

ETRR A B RE . FRBAE TRBRAET -
3- LTI 1) 3N S SR CA N LI E g
4. = VEGLRp R A G -

Wgw:%ﬁﬁr%J%ﬁﬁﬁ&#%ﬁﬁﬁ%&O
LKt > il i kg &3 (clip)shm & e

2. E X EAFEO/H R

3. HA R

4. 15 » % 7 1+ B i (ferromagnetic cochlear) sh &

WAE60:FHER S W8 S8 FFH LB H 25 R BT PEL RED ) AL R AT
Ao ER k& T EAR A £V w2 2 & (specific absorption rate (SAR)) -

1. 4.0 W/kg

2.0.4 W/kg

3. 0.8 W/kg
4.8 W/kg

RAE 6L : g my [ 72 &) AJZAzf AL ET R NE F2 2 o
-&r%%@‘_\élzﬁlﬁ R RA sl—;;z,_ REATRY V- BT RARNGZIFB o
TR M T W&i’ﬁﬁi&*3Pﬁﬁﬁéﬁ?@ﬁﬁﬁﬁo
%%ﬁﬂ@ﬁ*%ﬁﬁ’}%*%ﬂ&£¢*$%E%%@$°
RYZRER > ZEALRPFRY T fHB TR gilde g B oo

Ao

R AE 62 ?épigﬁ'/?‘ﬁ 72 8 ) AR BHARF ADE RG> 2 o
1. %k L fFeg &

2. R BEFEEEFR e [ o

T3 AF Y

4, FEIRIFEEHR o
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MAT 63 : GrE# e AP A AL UTRIFF L £ i o

a g 'ﬂ"fﬁﬁﬁnﬁ»ﬁﬁ(acoustlc lens) ¥z 3£ 5 £ (probe) £_7 1 ILA A o

b. T H:RBIFEF LR A L M2 daep £F IIRER o

C. B¥IFFEFRFW > REHFIE ~ §F - R F5% ~ LR EH B AL o

Mo e

&_FFL’;&'? T E BFRFADE RO IR E
1. I%l}rlé"‘ l%m%ﬁ']‘qar‘]ko
KB %218 %‘%;gﬁﬁjﬁ“ﬁ”r{'ﬁ °
e BIFFR (RS IT Y R )l i o
T'}{/"g (= ’i%‘liifjaﬁﬁ_} tff‘l}},i’ia/}o

F"'mF"L

FAEGO : 3 H R LFALE RIS 2 o

LRSS G R ARRBRRET T - LR L
2. ﬁr%ﬁ«k%ﬁﬁﬁ&mﬂfﬁ?»uw’ﬂlﬂ— TEE B A
B Ak HHF A X R EXRHELRTEL 2P A A
4%%#%*m%ww&_£4 R YR B

o

nn— ciﬂ* (ﬂ}

FATGE : s E# TR ERNLFRATD o

¥ ;4 I8 % (Main bang phenomenon)
% #8 4% 1 Crystal defects)

1
2
3. Fa
4. H%

FFREG7 : G HRERFRLFRALERALFES 2 o
A FERIREEE- KPFF > RUEEL®* ZXHF -
b. &ttt * ik AHE o
COERERGSTE 4 FARMAEFF R g
d. & * K& fs > BIFER %3 %
l.a¥b
2.b & c
3.ced
4.a3d >R

-11 -



RAE68 : Al R ALY B T2 B R RT
1 RpAE i hgeiE ~ Tz} o

2. b¥Ff A G Y R AOMER AR A K o

3AEHF R BEMAG EMTI o

4, M-PERH F 2 4(TGC)A B 3 I 4 "F5ek 2id » ¥ 3e bk

N

T

BAT 69 : GHERRER Y AT AL E RS T HE, o
1 FEidE e o

H3F R RE RGP L -

LA B F W LR R R

e G ETEREE FEET N TS K

PS*’!\’

FRAE 70 FEE ez R AN REFNRRSIED -
1. E%F”‘a #"’ﬁf (TGC)

RO

> ]
R

T

P w N
ﬁ‘%ﬁ
[
&3

g 7l: Fﬁwﬁlf‘—f T3 8 yAp 482 »an BIR OO Frdy it o
1 BTG iRy B 15; (gamma camera):i £ 1 4p % o

. A ﬁ#‘f‘?f}:ﬂ\'l keV % 71 -

3. AP g F”ﬁ”%%}ilfi’—%ﬁfiéﬁjﬁ’i%frliﬁﬁé °

4. &% PMTc g5 st o

FRE 72 HEHE T S R fé,?fbﬁvﬁﬁ;}—g;gi:o
1. e 43_\}—( s J_Fﬂ%ﬁ'*ﬂﬁ}i
Z%m%é“mﬁﬁﬁi’;ﬁﬁﬁ&ﬁ
3. f A)J'ﬁ/{mfﬁm?fﬁa;@ ﬁ k) J-ﬁ;;*;c_,
4. LSO £4p $f % By 40 BGO )

o

iz
JRE:

o

[

-C—-C—

FVB§F73;%‘§%I/F’ WQ\J E‘fhl4c§e’gm_]_rf"#o

1. &34 ¢ (Klystron)&_— f& ficit #= =+ ¢ (microwave oscillator tube)
2. 3 JIF € Pradle R -

3. ME BT T F AR gl X S e

4. ¥ H st £ R RS BT My ,?J}, B o

-12-



LM FEEEY TRIIE TEZ ) RSB RAPRESED o

k[ SR IT — 3%

ER S T ed

PE 77 5 7 % (Light/radiation field coincidence)## 7z 1%
+§§JT‘V¢TQQ

Ao

RAET5 EE e b sy 2 HEA G T RM ) GUEP -

A W N B
& o
oo

=R

\-E

=N

e

F* 48 76 : Qﬁ11+(A)ﬂPE’(B)]§]mJ_ Foda it o

(A) (B)

1L (A iFai S ony o d s B)EER*EEM? b
2. (A)E B RS Y b B A e EmY vk
3. (AR A e E Y v E B EEREHEMY B
4 (A)EE RS St Bk raiEEm® 4

i E77:f%ﬁﬁ%ﬁ4 Pl em e R TaM, g o

AR 78 * i 4% % 1R 2 — 2 & (curie- meter) ik R o

-13-



RAE79: 3 # 2 2 RMT A £12 ¢ (NEMA)RGEY » & % et 1 B isipl £ 0
Bp(T EI)
W5.1: AR eEE

¥Hap) Yy

1oz B A
2. AR A

3. e e &
4 S E

RS0 s & rﬁi&@*ﬁ%ﬁﬂﬁﬁ&iﬁ%Tﬁ
GHERE  BEELBMT @Y 2 HE HFE- K-

1. ALARA

2. ICRP

3. NEMA
4. IAEA

-14 -



1.A (Bragg-Gray) 7 ezt pr B EXREE Z0 > @ REI TR —EHEE
(digital VValue) ? (B)

ABk 3% % (exposure rate constant )

B-F-34radg AAR L4 (average stopping power ratio )

C'H & & 1% % (mass attenuation coefficient)

D4t ® 4 (quality factor)

24 TWF 4 RUFEMF I o 2A A uisik (Bragy peak) o) % %5 B 7 (A)
AT F 4813

B 48 4 01 2 2

CR T4 8 M )

Dz ¢ (annihilation radiation)

— e E a8 R 428 h (develop) & # . 69 F i & (transmittance) % 0.01 - AIE A K
(OD) {557
©)
A0.01 3!
B1 &
c2 3l
D3

4. X5 R E TR T 71 AR5 2R A ? (D)
A% ER

B%E &R

C¥ar

Dﬂbaa ﬂ/'f]k

5.2 402 N=NOe-ux 3+ HE#%N=4000 > EE&AKRBEETLEFEHEREEN=7000  A3¥ERTF
(buildup factor) % % /b ? (®
A0.57 2!

B15 &
C1.75 &
D 3.75

6.-REFAEAY AL TF(lonPain¥-TIE % b 82
(D)
A34eV 2
B33.85J) &

C 33.85keV &
D 33.85eV

—RTFHIEEES LMeV > Al & H:%4 (Comptonedge) w9424 % hMeV ? (C)
AO.204 3
B0.661 &

CO0.796 =
D 0.408



8. 4t MALAE 94241 Pu %42 83209Bi > £ BaRYFPRYEL L VKR? (A)
A8,5 3

B8,4 &

c7,5 3

D7,4

9.6 MeV TFEMENERELE BT IMTHRIE ? (©)
ABE L Bk e

B4 4 &

Cing i 2 331038 4

D#x & &

10.99Mo ey ¥ 84 67 /B > 99MTc ey E Z A 6 /8% > % 10 mg & 99Mo #2 99mTc
FHTEE 0 B 58y 99mTe A A 7 (B)
A 10.8mg

B0.9mg &

Cl2mg &

D 0.9 ug

11 R FR#EEFREBMAEANAT  SSEHREEFFAMHALEGEFHA? (D)
A %4%F (bindingelectron) 324

B B & E-F (freeelectron)

C #23£%F (conversion electron) 34

D %% & -F (auger electron)

12. 24220 MeV 8 -FAK T8 E T RBMAEA 0.0182cm2/g @ FRIH-F34 8 &

(mean free path) % % >\ %5 ? (©)
A37 &l

B46 &

C55 &

D 64
13 AEEHE T > K ABRILAE T TIHA? (©)

A Nal (T1) &

B 4% (anode)

C #&%4 (photocathode) &
D k4 (dynode)

14 24t B LA —EREREES 11T MeV > ¥ 5H52EE (FWIM) % 80 keV » Bl4E
ENREA? (B)
A 3.4% 3l

B 6.8% &

C10.0 % =

D 13.6 %

15. BP-32 A&y 7 i - H A~ SN 2 AR AATAE R ST Rl a4t 2 &b ? )
AS R T E ~ KR FFHE o
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Which digital value is used in calculating an absorbed dose received by a material of
the cavity wall in a Bragg-Gray cavity? (B)
A exposure rate constant

B average stopping power ratio

C mass attenuation coefficient

D quality factor

What is the primary reason for absence of a Bragg peak in a depth dosage curve for an
electron beam? (A)
A scattering of electrons

B occurrence of bremsstrahlung

C absorption by atomic nucleus

D annihilation radiation

Given that an exposed film has transmittance of 0.01 after development, what is the

optical density (OD) of the film? ©)
A 0.01

B 1

C 2

D 3

Which of the following is a beam quality indicator in X-ray imaging? ©

A tubal voltage

B tubal current

C half-value layer

D profile of energy spectrum

Given that N=Npe MX, and calculation result shows that N=4000, but measurement
by a detector reveals that actually N=7000. How much is the buildup factor? ©
A 057

B 15

C 175

D 3.75

. What is the mean energy required for secondary electrons to generate an ion pair in air?

(D)
A 34eV
B 33.85]
C 33.85keV
D 33.85eV

Given that a photon beam has energy of 1 MeV, how much is the energy (MeV) of its
Compton edge? ©
A 0.204

B 0.661

C 0.79

D 0.408



(o)

1. Which digital value is used in calculating an absorbed dose received by a material
of the cavity wall in a Bragg-Gray cavity? (B)
exposure rate constant

average stopping power ratio

mass attenuation coefficient

quality factor

On s>

What is the primary reason for absence of a Bragg peak in a depth dosage curve for an
electron beam? (A)
scattering of electrons

occurrence of bremsstrahlung

absorption by atomic nucleus

annihilation radiation

Ognwmp»

Given that an exposed film has transmittance of 0.01 after development, what is the

optical density (OD) of the film? ©
A 0.01

B 1

Cc 2

D 3

Which of the following is a beam quality indicator in X-ray imaging? ©

A tubal voltage

B tubal current

C half-value layer

D profile of energy spectrum

Given that N=Nype H¥, and calculation result shows that N=4000, but measurement
by a detector reveals that actually N=7000. How much is the buildup factor? ©
A 057

B 15

C 175

D 3.75

. What is the mean energy required for secondary electrons to generate an ion pair in air?

(D)
A 34eV
B 33.85]
C 33.85keV
D 33.85eV

Given that a photon beam has energy of 1 MeV, how much is the energy (MeV) of its
Compton edge? ©
A 0.204

B 0.661

C 0.79

D 0.408



10.

11.

12.

13.

14.

How many times does radioactive nuclide Pu " o undergo a-decay and [-decay
respectively to become 83 209 Bi? (A)
A 8,5

7

N
NN
NN

7

Though which of the following reaction can the interaction between 6 MeV electron
and matter undergo? ©
A Compton effect

B pair production

C ionization and excitation

D photoelectric effect

99Mo has a half life of 67 hours, and 99mTc has a half life of 6 hours. How much
99mTc is produced when 10 mg of 9Mo and 99mTc are in equilibrium? (B)
A 10.8mg

B 09mg

C 12mg

D 09pg

What is the electron emitted as a result of the interaction between the photons
produced by electron transition in inner orbits of an atom and an electron from outer
orbits of an atom? (D)
binding electron

free electron

conversion electron

auger electron

Ognwmp»

Given that a photon with energy of 20 MeV has a mass attenuation coefficient of
0.0182 cm2/ g in water, how long is its mean free path (in cm)? ©
A 37
B 46
C 55
D 64

In a photomultiplier tube, what is the component for converting a flash of light into
electrons? ©
A Nal (T1)

B anode

C photocathode

D dynode

In a radiation energy spectrum, a primary peak has energy of 1.17 MeV, and its full
width at half maximum (FWHM) is 80 keV, what is the percentage of energy
resolution? (B)
A 3.4%



15.

16.

17.

18.

19.

20.

B 6.8%
C 10.0 %
D 13.6 %

A shielding tank contains P-32 nuclei, how can its inner and outer layers minimize
bremsstrahlung? (D)
material of a high atomic number, material of a low atomic number

material of a high atomic number, material of a high atomic number

material of a low atomic number, material of a low atomic number

material of a low atomic number, material of a high atomic number

gn=»

Where a neutron shield is made of concrete, which of the following elements should
be minimized so as to prevent generation of excessive high-energy y beams? (D)
A 1H

B 1C

C 160

D 23Na

Which of the following is proportional to the magnitude of current collected at the
anode and the cathode of an ionizing cavity? (B)
A accumulated dose

B dose rate

C radiation duration

D distance between the radiation source and the ionizing cavity

Which of the following does not correlate with the absolute efficiency of a Nal (T1)
detector? (D)
A size of detector crystal

B energy of ionizing radiation

C the material of which the detector is made

D magnitude of ionizing radiation

Threshold energy is denoted with “th”. What is the reaction denoted by 9Be(y, n)8Be,
where Eth=1.67 MeV? ©
A. annihilation

B. pair production

C. photodisintegration

D. transmutation

In the event of B-decay, what must the parent nucleus and the daughter nucleus be?
©)

isotopes

isotones

isobars

isomers

onw»
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1. Parallel processing:

(A) Involves running several tasks simultaneously
(B) Requires an array processor

(C) Cannot be performed in machine code

(D) Requires the sharing of peripheral devices

2. Which of the following definitions regarding digital computers is false?
(A) A byte consists of 8 bits.

(B) Files is a collection of data treated as a unit

(C) Microprocessor is a single integrated circuit.

(D) Modem maintains the power supply to computers.

3. Which of the following x-ray detector material emits light?
(A) Xenon

(B) Csl

(C) Selenium

(D) Pbl

4. Which of the following does not involve image processing?
(A) Histogram equalization

(B) Low-pass filtering

(C) Background subtraction

(D) K-edge filtering

5. For comparable image mottle, which has the highest patient dose?
(A) Screen/film

(B) Photostimulable phosphor

(C) Direct flat-panel detector

(D) Indirect flat-panel detector

6. Digital photospot imaging does not generally require:
(A) Exposure time less than 0.1 s

(B) Tube current above 100 mA

(C) Woltage over 120 kV

(D) 1,000 line TV camera



7. The most important component affecting spatial resolution in DSA is the:
(A) Focal spot size

(B) Image intensifier input phosphor thickness

(C) Image intensifier output phosphor thickness

(D) Digitization matrix

8. The low voltage used in screen/film mammography reduces:
(A) Subject contrast

(B) Dose

(C) Microcalcification visibility

(D) Scatter

9. Modern mammography equipment does not use:
(A) 100 kW generators

(B) Small focal spots (0.1 to 0.3 mm)

(C) Automatic exposure control

(D) Built-in compression paddle

10. In mammaography, a fiber interspaced grid is preferred over aluminum because it:
(A) Reduces the dose

(B) Improves resolution

(C) Removes more scatter

(D) Reduces image mottle

11. The optimal film density in mammography will not:
(A) Be between 1.5 and 2.0

(B) Need a developer temperature of 55°C

(C) Require a viewbox luminance greater than 3,000 cd/m?>
(D) Maximize image contrast

12. Breast compression in mammography
(A) Improves image contrast

(B) Eliminates the need for a grid

(C) Requires the use of a wide-latitude film
(D) Increases radiation dose

13. Geometric unsharpness in mammography is:



(A) Unimportant

(B) Minimized with a large focal Spot
(C) Reduce by a small SID

(D) Increased with magnification

14. Benefits of stereotaxic localization for core biopsies include all the following
except:

(A) Short procedure time (30minutes)

(B) Absence of ionizing radiation

(C) Minimal local anesthetic

(D) Reduce risk

15. Breast dose in mammography are most likely to be reduced by increasing the:
(A) X-ray tube voltage

(B) X-ray tube current

(C) Focal spot size

(D) Grid ratio

16. The AGD per film in screening mammaography with a grid is likely to be
(A) Below 1 mGy (less than 100 mrad)

(B) 1 mGy (100 mrad)

(C) 2 mGy (200 mrad)

(D) 3 mGy (300 mrad)

17. The use of thermography to detect breast cancer:

(A) Involved ionizing radiation

(B) Uses thermoluminescent dosimeters

(C) Is most effective near the chest wall

(D) Is deemed by the ACR to be ineffective

18. Which of the following has a Hounsfield unit value of approximately — 90?
(A) Fat

(B) Gray matter

(C) Walter

(D) Bone

19. Which image reconstruction algorithm is used in current commercial CT
scanners?
(A) Two-dimensional Fourier transform



(B) Three-dimensional Fourier transform
(C) Back projection
(D) Filtered back projection

20. The CT image display contrast:

(A) Must be selected prior to the x-ray exposures

(B) May be altered after the CT scan

(C) Does not modify the appearance of the CT image

(D) Can be used to change the Hounsfield unit values of image data

21. Which of the following cannot be used to process CT images?
(A) window/level adjustment

(B) Multiplanar reformatting

(C) Phase encoding

(D) Volume rendering

22. CT collimators are

(A) Variable for different section thicknesses
(B) Not necessary for helical scans

(C) Usually made out of Plexiglas

(D) Bowtie shaped

23. CT number depends on all the following except:
(A) Beam hardening

(B) Tissue heteroheneity

(C) mAs

(D) x-ray attenuation

24. The main advantage of helical CT over conventional (axial) CT is improved:
(A) Spatial resolution

(B) Low contrast detection

(C) Data acquisition rate

(D) Patient dose

25. CT fluoroscopy minimizes radiation doses by using lower:
(A) Filtration

(B) Voltage

(C) Current



(D) Collimator thickness

26. The theoretically best possible CT resolution for a 512> matrix and 25 cm FOV is:
(A) 0.5 Ip/mm
(B) 1.0 Ip/mm
(C) 2.0 Ip/mm
(D) 5.0 Ip/mm

27. Visibility of large low-contrast CT lesions may improve with increasing:
(A) Filtration

(B) mAs

(C) Matrix size

(D) Display window width

28. Partial volume artifacts in CT are generally reduced by reducing the:
(A) Section thickness

(B) Scanning time

(C) Image matrix size

(D) Focal spot size

29. Ring artifacts in a third-generation CT scanner are caused by
(A) Kilovolt peak drift

(B) Tube arcing

(C) Faculty detector elements

(D) Patient motion

30. Which of the following is not a source of CT artifacts?
(A) Patient motion

(B) Metal implants

(C) Beam hardening

(D) Low tube current

31. If a CT with FOV 20 cm, matrix size 512 x 512, slice thickness 5 mm, what is its
voxel size (mm) ?

(A)0.4

(B) 0.8

(©)14

(D)1.8



32. The dose to the fetus during an abdominal CT scan would not increase with
increasing:

(A) Patient size

(B) Tube voltage

(C) Tube current

(D) Scan time

33. The scattered radiation dose 1 meter from a patient undergoing a head CT scan is:
(A) Less than 0.04 mGy (below 4 mrad)

(B) About 0.04 mGy (4 mrad)

(C) About 0.4 mGy (40 mrad)

(D) About 4 mGy (400 mrad)

34. A 2 MHz transducer has an approximate wavelength of:
(A)0.01 mm

(B) 0.1 mm

(C) 1.0 mm

(D) 10 mm

35. Which of the following has the highest acoustic impedance?
(A) Bone

(B) Fat

(C) Air

(D) Water

36. If an ultrasound beam is attenuated by 99%, the attenuation is:
(A)1db

(B)3db

(C)10db

(D)20 db

37. Ultrasound shadowing artifacts are unlikely behind:
(A) Strong attenuators

(B) Bone

(C) Air

(D) Fluid-filled cysts



38. What is the imaging depth or penetration in soft tissue with a ultrasound probe of
5 MHz?

(A1

(B)4

(©) 12

(D) 30

39. An ultrasound beam traveling through tissue cannot be:
(A) Absorbed

(B) Amplified

(C) Scattered

(D) Reflected

40. The Q factor of a transducer refer to:
(A) Coupling efficiency

(B) Minimum intensity

(C) Maximum intensity

(D) Purity of the frequency

41. An echo received 65 microseconds after the signal is sent is from what depth?
(A)2cm

(B) 5¢cm

(C) 7cm

(D) 10 cm

42. Ultrasound signals are converted from digital data to a video monitor display
using a:

(A) Log amplifier

(B) Photomultiplier tube

(C) Photocathode

(D) Scan converter

43. Lateral resolution in ultrasound imaging would most likely be improved by:
(A) Increasing transducer focusing

(B) Imaging in the Fraunhofer zone

(C) Using fewer scan line

(D) Increasing the frequency



44. The Doppler shift from a moving object depends on all of the following except?
(A) Speed of ultrasound beam

(B) Frequency

(C) Angel between beam and object

(D) Object depth

45. Which of the following angle will general the largest Doppler shift?
(A) 90°
(B) 60°
(C) 30°
(D) 0°

46. The Larmor frequency is the frequency of:
(A) Pulse repetition

(B) Nuclear precession

(C) Phase encoding

(D) Spatial encoding

47. The resonance frequency for 'H ina 1.5 T magnetic field is:
(A)63 Hj

(B) 63kH3

(C) 63MH 3

(D) 63GH 3

48. The maximum MR signal is obtained by using a:
(A) 90 degree FR tip, short TE, and short TR
(B) 45 degree FR tip, short TE, and short TR
(C) 90 degree FR tip, short TE, and long TR
(D) 90 degree FR tip, long TE, and short TR

49. The small amount of bound water produces no detected MR signal because:
(A) T1is too short

(B) T2 is too short

(C) T2%is very long

(D) T2 is longer than T1

50. MR “shimming” is used to:
(A) Minimize noise in RF coils



(B) Correct for magnetic-field inhomogeneities
(C) Reduce the noise level in MR system
(D) Minimize the possibility of quenches

51. Gradient field in MR are used most commonly to:
(A) Increase T2

(B) Shorten T1 values

(C) Localize MR signal source

(D) Increase signal in large patients

52. Which line is an exclusion zone for persons with pacemakers:
(A)0.5G

(B) 5G

(C) 50G

(D) 500G

53. The FDA limit power deposition in patients undergoing MR does not include:
(A) 3.2 W/kg averaged over the head

(B) 8 W/kg peak value

(C) 0.4 w/kg averaged over body

(D) A less than 3°C temperature rise in the heart

54. In spin-echo imaging, the echo signal normally is measured:
(A) Immediately (t = 0)

(B) After time TE

(C) Aftertime 4 x T1

(D) After T2

55. MR SNR cannot be improved by increasing the:
(A) Matrix size

(B) Number of acquisitions

(C) Static magnetic-field strength

(D) Section thickness

56. In MR, motion results in ghost images that appear in which direction?
(A) Read encode

(B) Phase encode

(C) Slice selection axis



(D) PA

57. Contrast in MR can be due to all the following differences except:
(A) Presence of flow

(B) Proton density

©T1

(D) Atomic number

58. Common MR angiography techniques are based on:
(A) Phase contrast

(B) Phase encoding

(C) T1 contrast

(D) Time to inversion

59. MR spectroscopy is used to detect all the following except:
(A) =P

(B) P

(C) Inorganic phosphate

(D) Phosphocreatinine

60. Functional imaging using magnetic resonance dose not show:

(A) Brain activation sites

(B) Increased venous oxygenation

(C) Increased spin density sites

(D) Superior temporal resolution to positron emission tomography (PET)



Q1.

Q2.

Q3.

Q4.

Choose the description that is not correct.

(1.) The basic idea of equipment management is to emdectrical and mechanical safety for
patients in routine clinical practice.

(2.) Exposure dose must be taken into account in equoipmanage ment.

(3.) Maintenance work can be outsourced if a medicdtunen cannot perform it by itselff.

(4.) An automatic injector of contrast media is an ittsybe maintained.

Choose the item that is least relevant to medicality

(1.)Effectiveness (2Bfficiency
(3.)Accessibility (4.)Scientific and technical quality

Choose the answer that correctly indicates thegrgiairs that are not directly related.

a. Measurement of timer error in an X-ray high-agét generator --- an X-ray tube voltage and
current meter

b. Confrmation of grounding --- leak current meter
c. Measurement of force required to move a retitevice --- Push-pull gauge

(1.)Only a (2.0nly b (3.0nly c (4.)Al of atoc

Choose the answer that correctly indicates the $equential steps to improve medical qualy.
(1) Identification of a problem

(2) Analysis of a problem

(3) Formulation of a hypothesis

(#) Verification and action

1) O-0-0-®
2) D-@0-®-06
B)D-B-0-®
@) D-3-®-0



Q5.

Q6.

Q7.

Qs.

Qo.

Q10.

Choose the answer that is not correct.

(1.) Recening an inspection is a test of newly purcthasquipment conducted under the
responsibility of the user in the presence of tlaufacturer.

(2.) Maintenance consists of dally and periodic maineaa

(3.) Checks before the commencement of each day's veoiist mainly of visual inspection.

(4.) Medical institutions are the main organizationspagsible for the maintenance of medical
equipment.

Choose the correct name of the stepwise approadisting of setting an objective, making and
executing a plan, and evaluating and managing dhlermance, so as to achieve the objective
effectively; this method was developed in the 19&@%is stil being used widely.

(1.) CPDA (2.) DAPC (3.) PDCA (4.) ACPD
Choose the item that is not required as a recordagfte nance.

(12.) Name of the medical equipment

(2.) Product type, model number, and year of purchase

(3.) Purchase amount

(4.) Record of repair (date, outine of repair, persd wid the repair)

Choose the answer that does not correctly desttrdbeole of a Medical Imaging and Radiological
Systems Manager.

(1.) To maintain the performance and ensure the safegd@tion-related equipment, so as to offer
appropriate and high-quality medical services.

(2.) To allocate workers to ensure smooth operatioradiation-related equipment.

(3.) To prepare management plans required for eachotiréidiation-related equipment.

(4.) To provide, as required, education and trainingequipment management.

Choose the diagram that may be used for trackingtigas in mAs and mR/mAs values, measured
kVp values, and density in automatic exposure aveertain period of time.

(1.) Run chart (2.)Control chart
(3.) Check sheet (4.) Pareto chart

Choose the answer that does not correctly desttrbéocus.

(1.) The size of the focus remains unchanged even wia@hdonditions are changed.
(2.) The actual focus area is greater than the effedtices area.

(3.) The smaller the target angle, the greater the altidev load.

(4.) X-ray intensity is higher on the cathode side ameet on the anode side.



Q11. Choose the item that can not be measured with -@mamection X-ray analyzer.

(1.) mGy (2.) mAs
(3.) HVL (4.) Radiation rate

Q12. Choose the answer that does not correctly desarnbmage intensifier.

(1.) Image distortion is greater in the periphery thathe center.

(2.) The greater the size of the field of view on thenpl of incidence, the smaller the image
distortion.

(3.) The greater the size of the field of view on thengl of incidence, the greater the image
distortion.

(4.) Image distortion consists of a spool distortion argeomagnetic distortion.

Q13. Choose the item that can be measured by usinghess of the star-pattern camera method.

(1.) mA Linearity (2.) Focal spot test
(3.) kVp accuracy (4.) mAs reciprocity

Q14. Choose the correct range of total fitration forra$r equipment with a nominal maximum tube
voltage of 150 kV or less.
(2.) 1.5 mmAl or more (2.)2.0 mmAl or more
(3.) 2.5 mmAl or more (4.) 3.0 mmAl or more

Q15. Choose the term that describes a way to providgeinwata at constant density regardless of the
body shape of the patient by controling exposime tand other factors.

(1.) Generator (2.)Automatic exposure control (AEC)
(3.) Half value layer (HVL) (4.) Timer

Q16. Choose the answer that correctly describes theepancy between the X-ray field and the light
field.
(1.) 0.5% of the source image distance (SID) (2.9% of the SID

(3.) 2.0% of the SID (4.) 3.0% of the SID



Q17. Choose the maximum incident dose rate for equiprhaning AEC capability.
(1.) 2.58x10-1 C/kg/min (2.)2.58x%10-2 C/kg/min
(3.) 2.58x10-3 C/kg/min (4.) 2.58x10-4 C/kg/min
Q18. Choose the property that is not relevant to thdopsance of automatic exposure control.
(1.) Response time (2.Jube voltage
(3.) Subject thickness (4.) Tube current
Q19. Choose the correct SID for measuring incident datein an X-ray fluoroscope.
(1.) 8inches (2.) 10 inches
(3.) 12 inches (4.) 14 inches
Q20. Choose the item that is not related to the perfoceiaof a scattered ray removal grid.
(1.) Selectivity (2.) Resolution
(3.) Contrast improvement factor (4.) Exposure factor
Q21. Choose the item that can be measured by using geiBRiose phantom.
(1.) Low contrast (2.)Sharpness
(3.) MTF (4.) RMS
Q22. Choose the answer that does not correctly desarfla¢ panel detector.
(1.) There are direct and indirect conversion methods.
(2.) Cslis used on the plane of X-ray incidence initld#ect conversion method.

(3.) There is no veiing glare.
(4.) The detector is influenced by geomagnetism.

Q23. Choose the answer that does not describe an ageopray to use a personal TLD.

(1.) The TLD should be put inside protective clothing.

(2.) When using a TLD as an additional measure, put the neck outside the protective clothing.
(3.) The TLD is sensttive to light.

(4.) Each TLD should be used for dosimetry at least @vwesy three months.

Q24. Choose the item that dose not constitute an Xiwayoraphic system.

(2.) X-ray grid (2.) X-ray image intensifier
(3.) X-ray television camera (4.) TV monitor



Q25. Choose the correct combination of items that affeetquality of mammographic images.

a. Absorption difference in the breast b. Sizeooti
c. Exposure field d. Fitration
(1.) Only a (2.) aand b
(3) a,band c (4.) Alofatod

Q26. Choose the item that is not a correct tool foiirtgsthe performance of an image intensifier.

(1.) Luminance meter for measuring the conversion factor
(2.) Densitometer for measuring contrast

(3.) Grid chart for measuring distortion

(4.) X-ray resolution test chart for measuring resatutio

Q27. Choose the correct scoring for evaluating the aiedl lesions in the mammographic phantom
images.

C
(1.) Mass=4, Speck=3.5, Fiber=5 (2Mlass=3.5, Speck=4, Fiber=4.5
(3.) Mass=4, Speck=5, Fiber=5.5 (4.) Mass=3.5, Speck=3.5, Fiber=6

Q28. Choose the answer that is not a correct way teaser the short-term allowable load of a rotating
anode X-ray tube.

(1.) Increase the focus area.

(2.) Increase the anode rotation speed.

(3.) Increase the target angle.

(4.) Increase the diameter of the focus trajectory.



Q29. Choose the appropriate average breast dose in-timenenammographic exposure.
(1.) 1.5 mGy or less (2.2.0 mGy or less
(3.) 2.5 mGy or less (4.) 3.0 mGy or less
Q30. Choose the item that is not necessary for the atispe of the automatic exposure control (AEC) of

mammographic equipment.

(1.) A plate that can express lines of 2, 4, 6, and 8 cm
(2.) lonization chamber

(3.) Lead marker plate

(4.) Densitometer

Q31. Choose the combination that is not appropriateafoX-ray CT system.

(1.) X-ray tube --- Rotating anode (2X-ray detector --- Semiconductor
(3.) DAS --- D/A converter (4.) Computer --- Magnetic disc

Q32. Choose the item that can be measured by usinghdnetgmn shown below.

(1.) Spatial resolution

(2.) Contrast resolution

(3.) Uniformity

(4.) Computed tomography dose index (CTDI)

Q33. Choose the item that is relevant to artifacts geedrin X-ray CT.

(1.) Mutiple reflections (2.) Side lobe
(3.) Partial volume effect (4.) Misregistration



Q34.

Q35.

Q36.

Q37.

Q38.

Choose the material that is not an appropriatetic@® of a phantom for CT number measurement.
(1.) Polyethylene (2.)Polystyrene

(3.) Plexiglas (4.) Aluminum

Choose the correct characteristic of the computeagraphy dose index (CTDI).

(1.) Proportional to slice thickness (2Broportional to tube current

(3.) Proportional to tube voltage (4.) Proportional to image noise

Choose the answer that does not correctly desarinalti-slice CT.

(1.) Partial volume effect is reduced.

(2.) Precise isotropic images can be obtained.

(3.) Ring artifacts are increased.
(4.) The final slice thickness does not depend on ttienator.

Choose the item that does not correctly descrieantage shown below.

(1.) Changes in brightness and contrast (@patial resolution
(3.) Geometric distortion (4.) Luminance uniformity

Choose the correct combination of items that dewast to a multi-slice CT system.
a. RF coll b. Radio shield
c. Cone beam d. Data acquisition system (DAS)
e. Sensttivity time control (STC)

(1.) aand b (2)aand e (3.)band c (4.) cand d



Q39.

Q40.

Q41.

Q42.

Q43.

Choose the item that does not cause artifacts in CT

(1.) Beam hardening (2.Machine errors
(3.) Detector defects (4.) Selection of a reconstruction algorithm

Choose the correct combination of tems that dewant to the resolution of a CT in the axial
direction.

a. Display pixel size b. Detector sensitivity
c. Slice thickness d. Helical pitch
(1.) aand b (2)aand e (3.)band c (4) candd

Choose the answer that does not correctly desarinalti-slice CT.

(1.) There is also a detector array in the axial doecti

(2.) Multiple slice images can be obtained simultaneousl|
(3.) Isotropic images can be obtained.

(4.) Slice thickness depends on the colimator.

Choose the answer that does not correctly desttdbeomputed tomography dose index (CTDI) of
a CT system.

(1.) A pensie-type ion chamber is used.

(2.) Phantoms of 16 and 32 cm in diameter are used.
(3.) The Z-side dose profile of multi-slice scan is gniged.
(4.) Data on patient exposure during the operation asiged.

Choose the correct pitch of a helical CT at a sluekness of 5 mm and a table movement of 10
mm per gantry rotation.

(1) 0.2 (2) 0.5 3.) 2 4.) 5



Q44. Choose the description appropriate for the imagevshbelow.

(1.) Spatial resolution measurement (Zpntrast resolution
(3.) CT number measurement (4.) Dosimetry

Q45. Choose the correct measure of the spatial resoldtio a CT system.

(1.) Winer spectrum (SD) (2.xm-1/CT number
(3.) CT number (4.) MTF (Lp/cm)
Q46. Choose the item that must be cooled with liquidutrelamong the constituents of a superconductive
MRI system.
(2.) Inclined magnetic field coil (2.)Body caoll
(3.) Static magnetic field coil (4.) Surface caoll

QA47. Choose the material that is not an appropriateticeng of a phantom for MRI.
(1.) Cupric sulfate (CuSO4) (2.Water
(3.) Nickel chloride (NICI2) (4.) Gel
Q48. Choose the item that does not cause artifactseiiMRI.
(1.) Breathing motion (2.)Intestinal gas
(3.) Cardiac motion (4.) Buttons on clothes
Q49. Choose the item that is not appropriate for thedmeinspection of an MRI system.
(1.) Control of the helum level measurement
(2.) Control of the thermo-hygrostat

(3.) Control of the cryogenic refrigerator
(4.) Control of the operation hall room temperature



Q50.

Q51.

Q52.

Q53.

Q54.

Choose the item that should not be brought intd/Bnexamination room.

(1.) Oxygen cyinder

(2.) Ceramic scissors

(3.) Wheelchair made of non-magnetic substances
(4.) Butterfly needle

Choose the item that can not be measured by usengphantom for MR performance evaluation
shown below.

(1.) Slice thickness (2.)Jmage uniformity
(3.) Spatial resolution (4.) Artifacts

Choose the appropriate way to improve the S/N iatblIRI.

(1.)Increase the matrix. (Reduce the size of the field of view.
(3.)Increase the number of additions (4.)Reduce the slice thickness.

Choose the recommended maximum magnetic flux gleabbve which the entrance of a
pacemaker-implanted person to an MRI inspectiormr@orestricted.

(1.) 50 gauss (2.)10 gauss (3.)5 gauss (4.) 0.5 gauss
Choose the item that is not necessary for evafyatime performance of an MR system.

(1.) Image uniformity
(2.) Image distortion
(3.) Slice thickness
(4.) Liquid helum level



Q55. Choose the correct action to be taken when a sudoeer failure occurs whie using a 1.5T MR
system for clinical inspection and power recovemnat expected for a while.

(1.) Pull out the table manually, let the patient gétioim the table, and wait for power recovery.

(2.) Bring a flashlight into the inspection room to dotite patient, and wait for power recovery.

(3.) Quenching may occur immediately after the stogh@fdoolng pump. For protection against
this danger, pull the patient off from the tablenidiately, and lead the patient out of the
inspection room.

(4.) Magnetic fields disappear when power faiure occBréyg a lamp and a stool into the
inspection room, and help the patient get off frien table safely.

Q56. Choose the internationally allowed maximum noiseaio MR system.

(1.) 95dB (2.) 100 dB (3.)70dB (4.) 140dB
Q57. Choose the item or items that are not requiredhandily inspection of MR systems.

a. Measurement of the S/N ratio by using a pharfaminspection
b. Confrmation of the emergency-call capabilty

c. Confrmation of the operation of the quench dyutt

(1.) Only a (2.)Only b (3.)Only c (4.) Al ofatoc

Q58. Choose the action that is not appropriate in tfs® cé quenching involving helium.

(1.) Open the door of the inspection room.

(2.) When guenching occurs during clinical inspectiagadl the patient out of the inspection room
immediately.

(3.) A CPR announcement within the hospital.

(4.) Confirm the vital signs of the patient immediately.

Q59. Choose the patient who does not have to avoid arnsfiection.

(1.) Patient who has a clip in the cranial nerve systight after surgery.
(2.) Patient with a pacemaker implanted.

(3.) Psychiatric patient

(4.) Patient with a ferromagnetic cochlear implanted

Q60. Choose the maximum allowable specific absorptide 8AR) recommended by the U.S. Food and
Drug Administration for the whole body exposed t@dio frequency wave from an MRI system.

(1) 4.0 Wikg (2.) 0.4 Wikg (3.) 0.8 Wikg (4.) 8 Wikg



Q61. Choose the answer that is not a correct way toeaddhe noise of ultrasonic diagnostic equipment.

(1.) When there is noise that is derived from the posupply line, reconnect the equipment to a
receptacle of another power line.

(2.) In consideration of noise reduction and electrisafety, avoid using 3P plugs for power cables
and receptacles.

(3.) When there is noise that is derived from the posupply line, use a noise fiter or noise cut
transformer.

(4.) When using the equipment, avoid the simultaneowsobtisn electric knife or other tools that
may cause substantial noise.

Q62. Choose the answer that is not an appropriate wagpect ultrasonic diagnostic equipment after
use.

(1.) Check the probe lens.

(2.) Check the probe cable covering.

(3.) Leave the gel on the probe without wiping it off.
(4.) Organize the probe cables.

Q63. Choose the item or items that are correct waysattage the probe of ufrasonic diagnostic
equipment.

a. Check for any cracks or damage in the acousis &nd the case of the probe before
its use.

b. Periodically check for any looseness in the eotar that connects the probe and the
main body of the equipment.

c. Before steriizing the probe, wash out the bielpd, and other adherents on the
surfaces of the probe, case, and cable.

(1.) Only a (2)Only b (3.) Only c (4.) Allofatoc

Q64. Choose the answer that is not a correct way taltrssonic diagnostic equipment.

(1.) Freeze the display of the equipment after use.

(2.) Put the probe cables away after using the equipment
(3.) Disconnect the probe of the acting position bemspected
(4.) Wipe the gel off the probe after using the equidmen



Q65.

Q66.

Q67.

Q68.

Choose the correct way to use ultrasonic diagnasigipment.

(1.) The probe fell down on the floor, but it was usedthe next patient without inspection.

(2.) Image freezing is not necessary when there is diomebetween the previous and next
inspections.

(3.) When the probe surface is damaged, images areedfféuit electric safety is assured.

(4.) A seldomly used probe is stored in a case andneexted when necessary.

Choose the correct item to be inspected for thesddcer shown below.

(1.) Main bang phenomenon (2Qrystal defects
(3.) Cables (4.) Floating of rubber

Choose the items that describe correct ways taltrssonic diagnostic equipment on a regular
basis.

a. Wait for some time after turning on the powed &hen use the equipment.

b. Inspection of the probe is necessary beforasits

c. After adjusting image quality, also adjust tligpldy monitor and the monochrome printer.
d. After using the equipment, keep the probe iolden to prevent faling.

(1.) aand b (2.)band c (3)cand d (4.) Allofatod

Choose the precaution that is not appropriate fesisaring a standard ultrasonic phantom.

(1.) Place the phantom on a clean and flat place.

(2.) Apply an appropriate amount of low-viscosity gelater on the scan surface.
(3.) Adjust the gain so that the phantom surface appsack.

(4.) Adjust the TGC setting to the value of the normedr] and record the setting.



Q609.

Q70.

Q71.

Q72.

Q73.

Choose the description that is not a correct waystoultrasonic diagnostic equipment on a regular
basis.

(1.) Confrm the power capacity of the receptacle.

(2.) A 3P receptacle having a grounding conductor isrextired.

(3.) Avoid unplugging the equipment when moving f.

(4.) Turn off the power after confrming that image sfen and other processing are completed.

Choose the item that controls the brightness asdabvintensity of the received ultrasonic signals.

(1.) Time gain control (TGC) (2.)Gain
(3.) Dynamic range (4.) Output power

Choose the answer that does not correctly desttrib@erformance test of a gamma camera.

(1.) The overall evaluation is based on attaching aredbr to the camera.

(2.) The energy resolution is expressed in keV.

(3.) The intrinsic spatial resolution of the camera do&sdepend on the resolution of the
colimator.

(4.) A 99mTc radiation source is used.

Choose the answer that correctly describes therpafhce of a PET system.

(1.) The greater the ring diameter, the better theapagsolution.

(2.) The greater the distance from the center of the & view, the better the spatial resolution.
(3.) The shorter the coincidence counting time winddwe, hetter the counting efficiency.

(4.) Relative light output is smaller in LSO than BGO.

Choose the answer that does not correctly desaribear accelerator.

(1.) A klystron is a microwave oscilator tube.

(2.) An ion pump suppresses electric discharge.

(3.) A deflection magnet separates X-rays from electiays.

(4.) A monitor dosimeter is also relevant to the monitgr of beam flatness.



Q74. Choose the item that can not be measured in thexgppment by using the tool depicted below.

(1.) Light/radiation field coincidence (2.Precision of laser localization
(3.) Precision of field size indicator (4.) Table top sag

Q75. Choose the item that is not related to dose dsimib in the external irradiation method.

(1.) Dose rate (2.)Radiation energy
(3.) Size of irradiation field (4.) Source-target distance

Q76. Choose the correct descriptions for Figures (A) @)dbelow.

(A) (B)

(1.) (A) Gantry rotation isocenter check; (B) Colimatoatation isocenter check
(2.) (A) Colimator rotation isocenter check; (B) Gantigtation isocenter check
(3.) (A) Couch rotation isocenter check; (B) Colimatmtation isocenter check
(4.) (A) Colimator rotation isocenter check; (B) Coudiation isocenter check

Q77. Choose the item that is not related to the calouabf the absorbed dose from ionization chamber
readouts.

(1.) Absorbed dose conversion factor
(2.) Mass attenuation coefficient

(3.) Atmospheric correction factor

(4.) lon recombination correction factor



Q78.

Q79.

Q80.

Q81.

Q82.

Q83.

Choose the source used for calibrating a curiefmete

(1) 57Co (2.) 60Co (3.) 99mTc (4.) 137Cs

Choose the item that is measured by using thaaayxitools shown below in the test of National
Electrical Manufacturer's Association (NEMA).

Cap ‘ . Line source
(1.) Spatial resolution (2.)Sensttivity
(3.) Scatter fraction (4.) Image quality

Choose the term that is related to the descrigtielow.

"Exposure to radiation that is justified in view ra@t benefit in the process of a peaceful
use of radiation should be kept as low as reaspratilievable within individual dose
limits. "

(1.) ALARA (2.) ICRP (3.) NEMA (4.) IAEA
Which of the following added fiters is not usedhmliagnostic X-ray tubes?

(1.)Molybdenum (2.Jungsten (3L opper (4.)Aluminum

Which of the following statements about flat padetectors is_incorrect?

(1.)They are devices that detect X-rays as electrigabls.
(2.)There are direct and indirect types.

(3.)Their dynamic range is inferior to screen/fim syss.
(4.)They can be used for moving pictures.

Which of the following x-ray detector material esmight?

(1.) Xenon (2.) Csl (3.) Selenium (4.) Pbl



Q84.

Q85.

Q86.

Q87.

Qss.

Q809.

Q90.

Which of the following statements about DSA is_imeot?

(1.) Images can be viewed in real time.

(2.) The recursive fiter reduces noise.

(3.) It offers superior contrast resolution.

(4.) The smaller the LI. input field, the lower the dos

Which of the following is not relevant to computeatliography (CR)?

(1.)Imaging plate (2.%creen cassette

(3.)Laser tube (4.)A/D converter

Which of the following is not relevant to the perf@nce of anti-scatter grids?

(1.) Exposure factor (2.)Selectivity

(3.) Resolution (4.) Contrast improvement factor
Which of the following is not the measurement item Tube and Collimator?

(1.) Focal spot size (2.Beam perpendicularity

(3.) Grid alignment test (4.) Light field/Beam alignment test

Choose the correct item for the suggested measuoteesipment?

(1.) mA Linearity (2.) Focal spot test
(3.) Kvp accuracy (4.) mAs reciprocity

Which of the following is measured using the BuBese phantom?

(1.) Low contrast (2.)Sharpness (3.MTF (4.) RMS
Which of the following is not included in the imaggensifier?

(1.) Input screen (2.)Photocathode
(3.) Electron gun (4.) Output screen



Q1.

Q92.

Q3.

Q4.

Q5.

Q6.

Qo7.

Qos.

Q909.

Which of the following is an incorrect statement reducing the artifacts?

(1.) Clean the darkroom every day.

(2.) Be careful not to leaving fingerprints and nail ksawhen treat fims.
(3.) Take the X-ray picture immediately after insert fime into the cassette.
(4.) Be careful not to include the partial body of patiecloth or hair.

Which of the following is the IAEA standard for thevel of radiation at the low dose, two direction
mammograp hy?

(1) 0.3 mGy (2)3 mGy (3.)30 mGy 4) 3 Gy
The low voltage used in screen/ilm mammograp hyuces:

(1.) Subject contrast (2.Pose
(3.) Micro calcification visibility (4.) Scatter

In mammography, a fiber interspaced grid is preterover aluminum because it:

(1.) Reduces the dose (2linproves resolution

(3.) Removes more scatter (4.) Reduces image mottle
Breast compression in mammography

(1.) Improves image contrast (2Bliminates the need for a grid
(3.) Requires the use of a wide-latitude fim (4.) Increases radiation dose
Breast dose in mammography are most likely to deaed by increasing the:

(1.) X-ray tube voltage (2.)X-ray tube current
(3.) Focal spot size (4.) Grid ratio

Which of the following_cannot be used to processir@ages?

(2.) window/level adjustment (2. Multiplanar reformatting
(3.) Phase encoding (4.) Volume rendering

The main advantage of helical CT over conventio@lal) CT is improved:

(1.) Spatial resolution (2.)Low contrast detection
(3.) Data acquisttion rate (4.) Patient dose

Partial volume artifacts in CT are generaly redubsg reducing the:

(1.)Section thickness (Zcanning time
(3.)lmage matrix size (4.)Focal spot size



Q100.

Q101.

Q102.

Q103.

Q104.

Below is a CT performance evaluation image. Whitlthe following does it measure?

——l—_h_ﬂ_.—l—.-'-—-_
(1.) spatial resolution (2.)ontrast resolution
(3.) Uniformity (4.) CTDI

What is the reference value in patient table mowenabstance accuracy test in CT?

(1.) underx 1mm (2.) underx 2mm
(3.) underx 3mm (4.) underx 5mm

Which of the following statements concerning tharahteristics of helical CT is correct?

(1.) Inversion motion of the X-ray tube and movementthef bed are performed alternately.

(2.) 360° interpolation reconstruction uses data fromm $@quential rotations.

(3.) The ratio between slice thickness and the amouftedfmovement (mm/1 rotation) cannot be
changed.

(4.) Aslip ring is used to control movement of the bed.

Which of the following statements concerning X-@Y dose measurement _is incorrect?

(1.)A penci-shaped ionization chamber dosimeter igl.use

(2.)The effective energy of the X-ray CT scanner isxdbwith measurement of the half -value layer.
(3.)CTDI is used for evaluation of the tissue dose.

(4.)Dose measurement is taken on the surface of alit acylndrical phantom.

Which of the following combinations is_incorrectr #§-ray CT?

(1.) Image reconstruction — Convolution integral method
(2.) Beam hardening — Ring artifacts

(3.) Number of matrices — Spatial resolution

(4.) Image noise — Low contrast resolution



Q105.

Q106.

Q107.

Q108.

Q109.

Which of the following statements concerning X-@Yy number is_correct?

(1.) Fatis higher than water.

(2.) 2.1Itis found using the coefficient of reflecticof the X-ray beam.
(3.) 3. It changes depending on the atomic number ofdbstance.
(4.) 4. Itis a relative value taking water as zero.

Which of the following statements about multisli€ET is incorrect?

(1.) It also has detector arrays along the body axis.

(2.) Mutiple slice images can be obtained simultaneousl|
(3.) Acone beam X-ray is used.

(4.) The image slice thickness is determined with a@nantor.

Which of the following statements concerning X-@¥ number is irrelevant?

(1.) Ring artifact (2.) Beam hardening artifact
(3.) Motion artifact (4.) Chemical shift artifact

Which of the following statements concerning tharelteristics of superconducting magnet MRI
systems is correct?

(1.)To maintain the superconducting state, the magagioscoil is cooled with liquid nitrogen.

(2.)The gradient magnetic coil must also be kept inpeconducting state.

(3.)The static magnetic field remains even when thegp@upply of the MRI system is turned off.

(4.)MRI systems with a static magnetic field strengteager than 3.0 t have yet to be developed,
even for research purposes.

For maintenance work on the power supply systemepdo the whole MRI examination room is
stopped. Which of the following procedures is ineot?

(1.) With aresistive magnet MRI, turn off the poweitlie magnetostatic coil to shut down the
static magnetic field.

(2.) With a permanent magnet MRI, take measures to presiglden changes in temperature in the
examination room.

(3.) With superconducting magnet MRI systems, since ahieg occurs if the chiler is turned off,
contact the manufacturer and shut down the magifiekit systematically.

(4.) Turn off the power supply to the whole MRI systeat@ding to the correct procedure and shut
off the main breaker.



Q110.

Q111.

Q112.

Q113.

Q114.

Which of the following combinations is_incorrect?

(1.) RF unevenness — Drop in image uniformity

(2.) Magnetostatic field unevenness — Increased imageriibin
(3.) RF shield defect — Occurrence of artifacts

(4.) Mult-channel transmission coil — Increased SAR

Which of the following combinations is largely ireant as a safety factor in MRI systems?

(1.)Magnetostatic field — Dynamic action (missile eifec
(2.)Gradient magnetic field — Heat generation

(3.)RF — Heat generation, burns

(4.)Noise — Transient hearing loss

Which of the following is largely irrelevant as acfor causing quenching in superconducting
magnet MRI systems?

(1.)When the amount of remaining liquid helum falislole the minimum level.

(2.)When conducting an examination of a patient witin-ntagnetic metal in their body (titanium
alloy joint prosthesis).

(3.)When a ferromagnetic material is accidentally et

(4.)When there is a strong vibration in an earthquake.

Which of the following statements concerning SARasrect?

(1.)Caled “specific absorption rate”, it indicates tmeat generated in the human body by RF.
(2.)1t does not change due to static magnetic fieldngth.

(3.)The larger the subject, the smaller the value.

(4.)The shorter the repetition time, the smaller theeva

Which of the following statements comparing therabgeristics of 3.0 t MRI systems with 1.5t
systems is_incorrect?

(1.)There is no difference in SAR.

(2.)SNR is double.

(3.)Since chemical shift increases, MRS spectral risolus improved.
(4.)There is litte difference in T2.



Q115.

Q116.

Q117.

Q118.

Q119.

Q120.

Q121.

Which of the following is not included in the daiputine for maintaining the quality control of the
equipments?

(1.) helum level management

(2.) thermo-hygrostat management

(3.) ultra low refrigerator management

(4.) operating room temperature management

Which of the following is an incorrect phantom irRIV?

(1.) ACR phantom (2.)Water phantom
(3.) AAPM phantom (4.) Multi purpose phantom

Which of the folowing is the recommendation obfiestrength that does not permit the pacemaker
transplantation patients to enter the keep ofore@ the MRI scanning room?

(1.) 50gauss (2.)10gauss (3.)50auss (4.) 0.5gauss

Which of the following is an incorrect OH&S whenemqehing occurs?

(1.) Open the examination door widely.

(2.) Evacuate the patient immediately.

(3.) Call CPR team.

(4.) Check the vital sign of evacuated patient.

Which of the following is an incorrect precautiomtiee ultrasound standard phantom?

(1.) Place the phantom on the flat and clean area.

(2.) Proper amount low viscosity gel or water place hendcan surface.

(3.) Adjust the gain value which the bottom of phantamves black.

(4.) The values of Sono CT, TGC, and Output are adjuatethe same as the values of normal liver
and recorded.

The resonance frequency for *Hin a 1.5 T magrfetid is:

(1.)63 H; (2.)63kH; (3.)63MH; (4.)63GH;
MR “shimming” is used to:

(1.)Minimize noise in RF coils

(2.)Correct for magnetic-field inhomogeneities
(3.)Reduce the noise level in MR system
(4.)Minimize the possibility of quenches



Q122.

Q123.

Q124.

Q125.

Q126.

Q127.

MR SNR cannot be improved by increasing the:

(1.)Matrix size (2.Number of acquisitions
(3.) Static magnetic-field strength (4.)Section thickness
Which of the following has the highest acoustic eahance?

(1.) Bone (2.)Fat (3.)AIr (4.) Water

Ultrasound shadowing artifacts are unlikely behind:

(1.)Strong attenuators (Bpne

(3.)AiIr (4.) Fluid-filled cysts
Ultrasound signals are converted from digital data video monitor display using a:
(1.) Log amplifier (2.)Photomultiplier tube

(3.) Photocathode (4.) Scan converter

Which of the following is related to the transduadreck up image below?

(1.) Mian bang phenomenon (2CQrystal defect check up
(3.) Cables check up (4.) Rubber check up

Which of the following statements concerning acaepd of new equipment is incorrect?

(1.)When using a system for the first time, read theerapon manual before operating the
equipment.

(2.)Although the image quality of each probe is adgis& shipment, perform a recheck and
readjustment.

(3.)Several ultrasound devices were plugged into theesautlet without the power capacity being
checked.

(4.)Check that there is no equipment that generatds fil@guencies in the vicinity of installation.



Q128.

Q129.

Q130.

Which of the following statements concerning dae is correct?

(1.)Before carrying out an examination, check the apolesns and case of the probe for cracks and
other damage.

(2.)Although image quality was adjusted, the viewingnitar and black and white printer were not
adjusted.

(3.)There is no need to check the operation of the gobafore the examination.

(4.)Although the earth cable of the equipment was woinected, there was no problem with the
image so it was left disconnected.

Which of the following statements concerning cdrthe probe is correct?

(1.)Although the probe surface was hotter than usuaeghere was no problem with the image, the
examination was continued.

(2.)When the probe surface is damaged, although teeagpioblem with the image, electrically the
probe is safe.

(3.)Although the probe was dropped on the floor, it waed on the next patient without it being
checked after an examination.

(4.)Unused probes are kept in a case and are pluggedtiein they are needed.

Which of the following statements about routinepéttion is_incorrect?

(1.)It is desirable to take control data in order teathdeterioration of the probe and other parts.

(2.)Routine inspection largely involves items that laegond the skill of the user.

(3.)Patient leakage current is a current that flowsvben the part of the diagnostic device in contact
with the patient's body and the earth via the patie

(4.)Examination items include axial resolution andréteesolution.



Q131. Choose the correct name.

e
o
—
= =
(1.) Thyroid tissues sample (2Neck phantom
(3.) Thyroid phantom (4.) Kidney phantom

Q132.  Which of the folowing phantoms is unsuitable foeasurement in radiation therapy?
(1.)Water phantom (20rystal glass
(3.)Mix DP (4.)Sold water

Q133.  Which of the following is not relevant to electreradiation from linac equipment?
(1.)Electron gun (2.%cattering foil
(3.)Monitor-dosimeter (4.)Flatness fiter

Q134. Which of the folowing statements concerning raatattherapy quality assurance_is incorrect?
(1.)The reference dosimeter is calibrated once eveeg tiears.
(2.)The accuracy of the laser light that indicates idbeenter is checked every morning.

(3.)The monitor unit (MU value) set for each plan idcaated independently.
(4.)The correspondence between the light field anchtiedi field is checked using film.

Q135. Which of the following combinations concerning dnaquipment is correct?

(1.)Accelerating tube — Traveling wave and standing evav
(2.)Microwave oscilator — Thyratron

(3.)Electron acceleration — Rotary motion due to therowave electric field
(4.)Output dose — Pulse number

Q136. Which of the following is not relevant to dose dhsition algorithms?

(2.)STD method (2Rower law TAR method
(3.)Monte Carlo method (4.)Pencil beam method



Q137. Which of the following yields a significant diffevee in dose distribution according to different
algorthms?

(2.)Lung (2.)Bone (3.Fat (4.)Liver

Q138. Which of the following statements about inac eqépt is_incorrect?

(1.)Electrons are emitted by the electron gun.
(2.)Electrons are accelerated by a high frequency rielefietid.
(3.)A muttileaf colimator is used.

(4.)Bending magnets separate the X-rays and electram.be

Q139. Which of the folowing abbreviations concerning igdidn therapy is_incorrect?

(1.)Tissue maximum ratio: TMR (2.)Tissue air ratio: TAR
(3.)Scatter air ratio: TNM (4.)Percentage depth dos€®DD

Q140. Which of the following is not relevant to calculadi dose distribution for radiation therapy?

(1.)Wedge fiter (2.Atmospheric correction factor
(3.)Inhomogeneity (4.)Off center axis ratio

Q1l41. Which of the following statements concerning gancasera qualty control is correct?

(1.)A colimator is attached for measurement of infcinsesolution.
(2.)Maximum deviation (%) is used for evaluation of @leresolution.
(3.)A copper plate is used for testing image linearity.

(4.)A sinogram is used for evaluating the SPECT ceuiteotation.

Q142. Which of the following statements concerning gantaanera scintillators is correct?

(2.)Nal(TI) is most commonly used.

(2.)Resolution improves as thickness increases.

(3.)Scintillators with the same material as the skamtirs of specialized PET devices are common.
(4.)They are highly resistant to temperature change.

Q143. Which of the following statements concerning lovergly, high-resolution colimators is correct?

(1.)They have better image resolution than high-sestyititypes.
(2.)The vanes are thicker than those for high enenggsty
(3.)They have higher count efficiency than general-psiep types.
(4.)They are used for double indium peak acquisition.



Q144. Which of the following statements concerning enenggolution tests is correct?

(1.)Resolution is the same for all nuclides.

(2.)The full width at half maximum of the photoelectfizak is used as an index.
(3.)The larger the full width at half maximum valueg thetter the image qualty.
(4.)67Ga is used as a marker.

Q145.  Which of the following is the SPECT image recortioon method?

(1.)TEW (triple energy window) (2Patlak Plot
(3.)Successive approximation (4.)Mean transit time method

Q146. Which of the following causes ring artifacts in SPEimages?

(1.)Excessive radius of gyration (Réduced spatial resolution
(3.)180° data acquisition (4.)Displacement of the center of rotation

Q147.  Which of the following does not affect the intrinsiesolution of gamma cameras?

(1.)Muttiple scattering of the gamma ray inside thentglaitor
(2.)Fluctuation of the output current from the photdipiser
(3.)Deterioration through secular change of the daituil
(4.)The shape of the colimator used

Q14s8. Which of the following statements about gamma canesdimators is incorrect?

(1.)They affect overal resolution.

(2.)They are matched to the energy of the nuclide used.
(3.)A high resolution type is used when the countinge s low.
(4.)Lead is used in the material of the vanes.

Q149. In order to maintain the quality in the medicaltisgt a strategic approach is applied.

This approach consists of planning, practicing anmalyzing. Choose the correct strategic approach
method from the following.

(1.)CPDA (2.)DAPC (3.)PDCA (4.)ACPD

Q150. Which of the following is an incorrect statementschibing the importance of the equipment
management?

(1.)It needs to keep up with the recommendation itetCBIP etc.

(2.)It is no meaning that bring many expense and ewdeav

(3.)It is very important to educate the members andhbweesh try.

(4.)We have to have a mind that it'll be important keynake a good resuilt.



Q151.

Q152.

Q153.

Q154.

Q155.

Choose the wrong statement.

).
).

@).

(4).

There are dally maintenance and periodic maintengacmaintain equipment performance.

An acceptance test should be conducted when aomaiproved by the Pharmaceutical

Affairs Law is repaired or replaced.

Invariance tests to verify that the performancesgpfipment satisfies the installation criteria and
any early detection of performance changes shatiobducted by the user of the equipment.
An acceptance test to verify, after installationattequipment satisfies the contract
specifications shall be conducted by the usereftiuipment.

Choose the wrong statement about the role of addetinaging and Radiologic Systems Manager.

().
).
@).
(4).

Trains workers on safe handiing of equipment.
Consults patients about radiation exposure.
Prepares equipment management plans.
Makes efforts to improve medical services.

Choose the wrong statement about the performarstiegteof an image intensifier.

).
3).

Image distortion is measured. (ZResponse speed is measured.
Image contrast is measured. (4). The entrance field size is measured.

Choose the correct statement about daily maintenanc

Q).

(2).

3).
(4).

Start-of-day checking, based mainly on visual iosipa, is a safety check conducted without
taking much time before performing examinations.

End-of-day checking takes sufficient time to foamsthe items that can not be covered by
start-of-day checking.

Periodic maintenance can be omited if daily mamtee is performed properly.
Predetermined items are checked by spending eulficime to maintain qualty and
performance.

Choose the wrong statement about the role of addetinaging and Radiologic Systems Manager.

().
().
@)
(4).

Does not have to deal with equipment covered bwiatemance contract.
Conducts the cost-benefit analysis of equipment.

Prepares inspection plans for each piece of eqaoipme

Grasps the state of equipment operation and addr@eseblems.



Q156.

Q157.

Q158.

Q159.

Q160.

Choose the wrong combination of items regarding somgay instruments.

(1). Tube voltage, tube current --- Tube voltage metdre current meter
(2). Duration of imaging --- Stopwatch

(3). Time-integrated tube current --- mAs-value meter

(4). X-ray output --- Transmission type dosimeter

Choose the wrong statement about the verificatibaleatric safety.

(1). The allowable lmit of the earth leakage currentagfermanently installed high-voltage X-ray
system is 10.0 mA.

(2). The allowable Imit of the external leakage currefi permanently installed high-voltage
X-ray system is 0.1 mA.

(3). The allowable lmit of the installed leakage cutrefia movable high-voltage X-ray system is
5.0 mA.

(4). The allowable lmit of the external leakage curreha movable high-voltage X-ray system is
0.1 mA.

Choose the wrong statement about equipment mamtena

(2). It addresses mechanical safety, electric safety,radiation safety.
(2). It includes periodic part replacement for preventimaintenance.
(3). All medical equipment is subject to mainte nance.

(4). Care must be taken to prevent infection as a safeysure.

Choose the wrong statement about a focus size test.

(2). Itis conducted using the pinhole camera methotheoslt camera method.

(2). Itis conducted using the pinhole camera methotheoparallel pattern camera method.
(3). The parallel pattern camera method can be used thkeenominal focus size is 0.3 or less.
(4). The star pattern camera method uses a star p&arohart for measurement.

Choose the action_not needed in equipment managetdesumentation.

(1). Manage imaging or examination manuals simultangousl
(2). Record acceptance test data.

(3). Record the progress of equipment repair and maintam
(4). Manage manuals and attached documents simultaryeousl



Q1l61. Choose the correct statement about a diagnostiayXdbe.

(2). The intensity of X-rays emitted from the targehigher on the anode side than the cathode
side.

(2). The smaller the target angle, the greater the -¢ort allowable load.

(3). The size of focus remains unchanged when load t@omgliare changed.

(4). The actual focus areais smaller than the effednis area.

Q162. Choose the material not used for an additionar fibf a diagnostic X-ray tube.

(2). Gold (2). Copper
(3). Molybdenum (4). Aluminum

Q163. Choose the test item appropriately measured bg ubi chart below.

(1). Focus size (2).Half-value thickness
(3). Energy dependence of kVp-value (4). Reciprocity of mAs-value

Q164.  The minimum HVL for x-ray units operating at 80 k#p mm of aluminum.

). 3.0 (2). 2.3. (3). 1.6 4). 0.9.
Q165. The ability of an imaging system to create sepanages of closely spaced high-contrast objects is
known as
(1). Spatial resolution (2).Contrast resolution
(3). Quantum mottle (4). Screen speed

Q166. Which type of test tool may be used to demonstpteushion distortion?

(1). Dosimeter (2). Wire mesh tool
(3). lon chamber (4). Homogenous phantom

Q167. The MTF is one method to measure the:

(1). Low-contrast resolution (2)High-contrast spatial resolution
(3). Attenuation (4). Section Thickness..



Q168.

Q169.

Q170.

Q171.

Q172.

Q173.

Q174.

Which of the following is not true regarding thectis?

(1). Focus size is unchanged irrespective of the loaditmmn

(2). Actual focus area is larger than actual effectiveu$ area

(3). The smaller target angle, the higher permitted load

(4). 4. Inthe X-ray intensity distribution, the cathoside is strong, the anode side is weak

Which of the following is not related with the pmrhance of automatic exposure control device?

(1). The characteristic of response time (Zne characteristic of kvp
(3). The characteristic of subject thickness (4). The characteristic of mAs

Which of the following is not related with the pmrhance test for image intensifier tube?

(2). Convert coefficient — brightness tester (Bontrast-denstity tester
(3). Distortion—grid shape chart (4). Resolution-resolution test chart

Choose the wrong statement about a flat panel tdetec

(). It detects X-rays as electric signals

(2). There are direct and indirect methods.

(3). Its dynamic range is narrower than that of an gifging screen-flm system.
(4). It can cope with dynamic images.

Choose the correct statement about an over-tuleefiyproscopic system.

(1.) Itis easy to conduct magnified imaging.

(2.) Itis possible to perform close spot imaging.

(3.) Itis often used as a near-field operated fluorpgcsystem.
(4.) Much headroom can be provided over the couch.

Choose the correct statement about a mammograpiay Xystem.

(2). The heel effect of the X-ray tube is utilized.
(2). Aluminum is used at the radiation aperture.
(3). Molybdenum is used for an additional fiter.
(4). Afocus size with a nominal large focus of 2.0 nsnused.

Which of the following is true regarding the affsdtfactor to mammography imaging qualty?

a. The absorbent difference of breast b. The size of focus

c. Collimation d. Filteration

Q). a (2. a,b (3).a, b, c 4). a,b,c,d



Q175.

Q176.

Q177.

Q178.

Q179.

Q180.

Q181.

The light feld/x-ray field alignment for mammogfasip units must be accurate to within + %
of the SID.

). 2 ). 3 3). 4 4). 5

How often at least for Mammographic quality staddarmphantom images with ACR accreditation
phantom or equivalent phantom should be obtain?

(2). Dally. (2). Weekly. (3). Monthly. (4). Yearly.
Choose the wrong statement about an X-ray TV system

(1). The greater the number of scanning lines, the highe vertical resolution.

(2). The ratio of horizontal to vertical dimensions &fcaieen is called the aspect ratio.
(3). Electromagnetic deflection is used in the deflectarcuit.

(4). The wider the video frequency band, the lower thezdntal resolution.

Choose the wrong statement about DSA.

(2). It allows realtime image observation.

(2). Arecursive fiter reduces noise.

(3). It excels in contrast resolution.

(4). The smaller the input field of view of the imageemsifier, the smaller the exposure dose.

Choose the item not related to computed radiograaty).

(1). Cassette with intensifying screen (2jnaging plate

(3). Laser tube (4). A/D converter

Choose the wrong statement about an inverter-typay>6ystem

(2). The rated output of the system is affected by thece impedance.

(2). With a single-phase power source, an X-ray outpubparable to that obtained with a
three-phase power source can be obtained.

(3). There are rectangular wave-type and resonant-tyters.
(4). The size of the high voltage transformer is irrafgvto the inverter frequency.

Choose the item not related to a CT system.

(1). Single slice (2). Multi-slice
(3). Quenching (4). Helical scan



Q182.

Q183.

Q184.

Q185.

Q186.

Q187.

Q188.

Q189.

Q190.

Choose the correct statement about an X-ray CE.valu

(1). Fathas a higher CT value than water.

(2). Itis determined from the reflectance of an X-raaim.
(3). It depends on the atomic number of the subject riabte
(4). Itis a relative value, with a zero value for water

Choose the item relevant to a multi-slice CT system

(2). RF caoill (2). Radio wave shield

(3). Narrow beam (4). DAS (data acquisition system)
Choose the item relevant to CT resolution in thal adirection.

(1.) Display pixel size (2.)Detector sensitivity

(3.) Helical pitch (4.) Scan time

Choose the item not relevant to the performancduai@n of a CT system.

(1). Spatial resolution (2).Scintillator
(3). Contrast resolution (4). Slice thickness

Choose the item not relevant to the start-of-dagckihg of a CT system.
(1). Gantry operation and safety (2Couch operation and safety
(3). X-ray output dose measurement (4). Safety mechanism operation

Choose the item not relevant to the image recantistru of a CT system.

(1). Successive approximation method (Back projection method
(3). Radon's theorem (4). Clarkson method
Choose the item not relevant to the image noise @T system.

(1). Structural noise (2)Acoustic noise

(3). Electric noise (4). Quantization noise
Choose the item not relevant to the dosimetry GfTasystem.

(1). Low contrast resolution (2)DLP

(3). MSAD (4). CTDI

Choose the item relevant to artifacts in X-ray CT.

(1). Mult-reflection (2). Side lobe
(3). Beam hardening (4). Misregistration



Q191. Which of the following is related with CT artifact?

a. Reverberation

b. Side lobe

c. Partial volume effect

d. Beam hardening phenomenon

e. Register error

(1. a, b (2). a, e (). b, c (4). c,d
Q192.  Which of the folowing is related with multislice TC

a. RF coil

b. Electric wave shield

c.cone beam

d. DAS (data acquisition system)
e. STC (sensitivity time control)

). a, b (2). a,e (3). b, c 4). c,d
Q193. CT imaging has excellent because of the wabeam colimation.

(1). spatial frequency (2)noise reduction

(3). contrast resolution (4). spatial resolution

Q194. Fitered back projection in CT refers to

(). spatial resolution (2) pre-patient colimation

(3). beam fitration (4). image reconstruction
Q195.  The pixel size is reduced when the sizecredased and the size is fixed

(). feld of view, matrix (2). matrix, field of view

(3). Hounsfield unit, field of view (4). feld of view, Hounsfield unit

Q196. Choose the wrong statement about a linac theragtgry

(1). Electrons are generated by an electron gun.

(2). Electrons are accelerated by a high frequency rielefitid.
(3). A mult-leaf colimator is used.

(4). X-rays and electron beams are separated by a genaignet.



Q197.

Q198.

Q199.

Q200.

Q201.

Choose the item that needs to be checked at least aweek for the quality control of a linac
therapy system.

(1). Measurement of output factor (2¥alibration of monitoring dosimeter
(3). Measurement of percentage depth dose (4). Measurement of wedge factor

Choose the wrong statement about the quality doafrcadiotherapy.

(1). Draw up a therapy plan assuming that the patiehtnai move.

(2). Verily the precision of the laser light isocenteery morning.

(3). Conduct independent calculation of the monitor nainber (MU value) set for each plan.
(4). Use flms to verify the matching of the light fieleind irradiation field.

Choose the wrong statement about a superconduaiagmet MRI system.

(1). The static magnetic field coil is cooled by liquetlium to maintain a superconducting state.
(2). The gradient magnetic field coil must also be raam@d in a superconducting state.

(3). A static magnetic field remains even when powehéoMRI system is shut off.

(4). There is an MRI system with a static magnetic fiekteeding 5.0 T.

Choose the wrong action to be taken in advancepofiger system maintenance outage in an area
including an MRI examination room.

(2). In the case of a resistive magnet MRI system, dbwin power to the static magnetic field coill
to eliminate the magnetic field.

(2). In the case of a permanent magnet MRI system, raesures to avoid sudden changes in
temperature in the examination room.

(3). In the case of a superconducting magnet MRI syst@nause helium consumption increases
when the refrigerator stops, add a sufficient amadrhelium to avoid the occurrence of
quenching.

(4). In all types of MRI systems, because the staticneiag field disappears during an outage, there

is not need to prohibit access to the MRI exanamatioom.
Choose the wrong combination of items.

(2). Incomplete shimming --- Lowered MRS frequency netsah

(2). Mult-channeled reception coil --- Capability ofrpel imaging
(3). Mult-channeled transmission coil --- Improved iagomogeneity
(4). Improper RF shield --- Increased SAR



Q202.

Q203.

Q204.

Q205.

Q206.

Q207.

Choose the wrong statement about SNR measuremdin¢é INEMA method.

(2). Imaging is conducted twice with a phantom in plao®] the differential image is used as noise
data in analysis.

(2). Imaging is conducted twice in duplicate taking caseto change gain and other conditions.

(3). The ROI area should cover at least 90% of the phartross section.

(4). In a paralel imaging sequence, adjustment is redjubecause the noise level varies with
location in the FOV.

Choose the item not required by the JIS standardddily maintenance of an MRI system.

(1). Spatial resolution measurement (BAR measurement
(3). Geometric distortion measurement (4). Slice thickness measurement

Choose the combination of unrelated items in tesfri¥IRI system safety.

(1). Static magnetic field --- Mechanical action (messiffect)
(2). Gradient magnetic feld --- Peripheral nerve imta

(3). RF waves --- Fever, burn

(4). Noise --- \ertigo

Choose the item that does not cause quenchingsupexconducting magnet MRI system.

(1). Contamination of a room-temperature gas occurreghwRfiling liquid helium
(2). An emergency demagnetization button was pressed.

(3). Anonmagnetic metal was put in the magnet bore.

(4). Along-term power outage occurred.

Choose the wrong statement about SAR.

(2). It stands for specific absorption rate, which meleat generated by RF waves in a human
body.

(2). Itincreases in proportion to the square of thécstaagnetic field intensity.

(3). The smaller the subject, the greater the SAR.

(4). The larger the fip angle, the greater the SAR.

Choose the wrong statement about the effect of traismission in a 3.0-T MRI system.

(1). Local SAR does not change.

(2). Image homogeneity is improved.

(3). Contrast is improved because protons are excite@ mamogeneously.
(4). It is effective for abdominal and mammary exammasi



Q208.

Q2009.

Q210.

Q211.

Q212.

Q213.

Choose the wrong action to take when quenchingobasrred in a superconducting magnet MRI
system.

(1). Stop the examination, and let the subject evadimteexamination room.

(2). To minimize the leak of helum gas to the surrongdarea, close the door to the examination
room and the windows around the room.

(3). Prohibit access to the examination room becauseyt get flled with helium.

(4). Keep away from the helum gas discharged from thench pipe outlet because it is cryogenic
and dangerous.

What is the recommended and prohibited gauss dinghbse patients who are transplanted a pace
maker at MRI room?

(1). 50 (2). 10 (3). 5 4). 0.5
Which item is unnecessary for MRI QC test?

(2). Imaging uniformity (2). Imaging distortion
(3). Slice thickness (4). The residual liquid helium

Choose the correct statement about a gamma caomtiator.

(1). It is often the same in material as a scintillator a dedicated PET system.
(2). The thicker its thickness, the higher the resolitio

(3). Nal(Tl) is most widely used.

(4). Itis resistant to temperature changes.

Choose the wrong statement about the performarstiegteof a gamma camera.

(2). Alead sit phantom is used to test image linearity

(2). The intrinsic resolution is better than the overafolution.
(3). Energy resolution is obtained from half-value thieks.
(4). A planar source is used to test the overall hon®igen

Choose the item that does not affect the resolutiba SPECT system.

(2). Image reconstruction method (2Absorption correction
(3). Scattering correction (4). Radioactive decay correction



Q214. Choose the wrong action to take when acceptingpegui.

(2). If the equipment is used for the first time, relel operational manual before operating i.

(2). Although the image qualty of each probe is factadyusted, conduct verification and
adjustment once again.

(3). Because a 100-V ordinary power socket can be wseitid equipment, two equipment units
can be connected to the same socket.

(4). When installing the equipment, the collection ofitcol data and other actions should be taken
in the presence of the manufacturer's personnel.

Q215. Choose the correct action regarding the daily @issgoipment.

(2). Although there is a crack in the probe lens surfaoe the probe's interior is exposed, the probe
is used in this state because no change in imagltyge observed.

(2). The observation monitor and monochrome printeras@ adjusted when adjusting image
quality.

(3). If no problem occurred during examination on argiaay, it is not necessary to verify the
operation of the probe before examination on the¢ day.

(4). Although the earth cable of the equipment is dieeoted, the equipment is used in this state
because no change in image qualty is observed.

Q216. Choose the wrong statement.

(2). Avoid using the equipment immediately after turnihgn.

(2). Wipe the jelly off the probe surface soon afteisfimg examination.

(3). Atfter using the equipment, keep the probe in adnotd prevent faling.
(4). The equipment can be turned off immediately aitesHing examination.

Q217. Choose the wrong statement.

(1). Image freezing is not necessary when there is diomebetween the last and next inspections.
(2). Avoid using the equipment near a strong electromagnfield.

(3). Atfter confrming the completion of image transfiiie equipment was unplugged for moving.
(4). Do not fold the probe cable forcibly.



Q218. Choose the wrong statement about probe disinfection

(2). Even in the case of an ulfrasonic probe that cadidogected, do not expose the connector part
of the probe to water or chemicals.

(2). Disinfect or steriize the probe according to tmegedure recommended by the manufacturer.

(3). The probe is never degraded regardless of how riaeg it is disinfected.

(4). If there is a crack in the probe lens surface aadotobe's interior is exposed, do not disinfect
or sterilize the probe.

Q219. Choose the correct statement about periodic maintzn

(1). Maintenance contracts for ultrasonic systems are roostly than those for CT and MRI
systems.

(2). Itincludes verification of distance and directibmasolution.

(3). There is no item of periodic maintenance that Gaddne by the user.

(4). Degradation of the image quality of an ultrasonysteam is clearly recognized in daily use.

Q220. Choose the wrong statement about reducing noisgwpment.

(). If noise comes from the power line, reconnect tbe/gr plug to a receptacle of another power
ine.

(2). Avoid as much as possible using the equipment tsimebusly with an electric knife or other
devices that generate significant noise.

(3). Always use 3P-type receptacles for noise contrdlelectric safety.

(4). Noise fiters and noise-cut transformers are seldsed.

Q221. Which QC tools is not used to measure focal spefsi

(1). pinhole camera. (2). star pattern.

(3). slit camera. (4). Eight-Peny Test
Q222. Any repeat rate exceeding should be serioaiynined.

(1). 2% to 4%. (2). (B) 4% to 6%.

(3). (C) 6% to 8%. (4). (D) 8% to 10%.



Q223. The figure below is Mammography Accreditaton Pbemt What is MQSA quality standard must be
Clearly visible at least?

Fibers

Calcifications:

Masses

(). 4 fibers, 3 calcification groups and 3 masses
(2). 4 fibers, 4 calcification groups and 4 masses
(3). 3fibers, 3 calcification groups and 4 masses
(4). 3fibers, 4 calcification groups and 3 masses

Q224. Which of the following factors can affect the a@ay of a density (HU) measurement in CT

image ?
(1). Window level. (2). Monitor brightness
(3). Display FOV (4). System calibration.

Q225. Which of the following tests does not need to bdopmed routinely as part of an ultrasound quality
assurance program ?

(). Uniformity. (2). Distance accuracy.
(3). Axial Resolution (4). Maximum death of visulization.

Q226.  Astring phantom is useful for measuring the:

(1). The Maximum depth of Doppler signal detection
(2). MVelocity accuracy on a spectral Doppler display.
(3). Axial resolution in B-mode .

(4). Vertical distance measurement accuracy



Q227. Doppler flow phantoms are useful for determining: th

(1). The vertical distance measurement accuracy.
(2). The acoustic output during color fow imaging
(3). The horizontal distance measurement accuracy.
(4). The maximum depth of Doppler signal detection

Q228.  The red arrows of this figure (SMPTE pattern) aseduto measure the  of screen.

(1). Spatial Resolution (2Homogeneity
(3). Brightness and Contrast (4). None of above all.

Q229. Which of CT quality control is measured in thisulfigf?

(1). Low Contrast (2)Spatial Resolution
(3). Slice Thickness (4). CT number



Q230. Which of MR quality control is measured in thisufig?

(1). Center frequency (255eometric accuracy
(3). High contrast resolution (4). Low contrast detectability

Q231. Which of CT quality control is measured in the rfgfa

.
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(2). Noise and Uniformity (2).Spatial Resolution
(3). Slice Thickness (4). Patient Dose

Q232. Which of the followings are the causes of MR sjmasition accuracy?
(A)Operator error.(B)Table posttioning shift (C)HIg3, in -homogenetities. (D) Slice thinkness
(1). (A) and (B) (2). (B) and (C)
(3). (A) ~ (B)and(C) (4). above of all

Q233.  Which of the following is false regarding geomettiosharpness?

(). Inversely proportional to focal spot size.

(2). Directly proportional to object-film distance.

(3). Inversely proportional to focal spot-object disenc
(4). Characterized by penumbra width.



Q234. In some situations, e.g., it is important to selographic anatomy in both high- and low density
regions of a chest exam. To aid in this, one cahidose a fim with :

(2). High gradient (2).High gamma
(3). Slow speed (4). Long latitude

Q235.  The purpose of a screen is to:
1. Convert x-rays to light photons.
2. Reduce scatter reaching the fim.
3. Reduce patient's exposure.

4. Increase radiographic resolution.

1). 1,2,3,4 (2).2 only (3). 2,4 4. 1,3
Q236. What is the miliamperage used during fluoroscopy?

(1). 100 mA (2). 50 mA (3). 5mA (4). 1 mA
Q237. The image intensifier improved fluoroscopy by iREiBg image

(2). brightness (2).resolution

(3). magnification (4). contrast

Q238. Focal spot size is measured with a
(1). pinhole camera (2)star pattern
(3). slt camera (4). all of the above

Q239.  Acassette that is improperly positioned can cause artifact

(1). blur (2). grid cut-off

(3). fog (4). double exposure
Q240. What is the most common cause of tube failure?

(). cracked anode (2)loose bearings

(3). pitted anode (4). tungsten vaporization
Q241. The effective focal spot size is the actuahlfespot size.

(). equal to (2). larger than

(3). equal to or larger than (4). smaller than

Q242. Localized pitting or cracking on the anode can od@m
(). flament vaporization (2).a single excessive exposure
(3). long exposure times (4). high kVp and low mA



Q243.

Q244.

Q245.

Q246.

Q247.

Q248.

Q249.

Q250.

Q251.

Q252.

Q253.

The size and construction of the determihesahode heat capacity

(). tube housing (2).cathode wire

(3). bearing assembly (4). anode disk
Image noise in CT scanning depends on

(2). pixel size (2). detector efficiency
(3). slice thickness (4). al of the above

A high variation in pixel values in a homogenousambm is a measure of
(). spatial resolution (2)image noise
(3). contrast resolution (4). motion artifact

The degree of spatial resolution in any CT imaggygtem is limited to the size of the

(1). voxel (2). FOV (3). matrix 4). pixel

Each pixel of information in the CT image contaimsmerical information in __ units.

(2). voxel (2). reconstruction

(3). Hounsfield (4). pixel

The patient dose in CT is determined by the __ olimator.

(1). predetector (2).prepatient (3). postpatient (4). both Aand B
The computed radiography image has

(1). narrow exposure latitude (2wide exposure latitude

(3). improved contrast resolution (4). bothB and C

Spatial resolution is determined by the ratio of __ to
(2). matrix size, field of view (2).field of view, matrix size
(3). bit depth, field of view (4). feld of view, dynamic range

What is the primary reason for absence of a Braggk i a depth dosage curve for an electron
beam?
(1). scattering of electrons (2pccurrence of bremsstrahlung

(3). absorption by atomic nucleus (4). annihilation radiation

Given that an exposed fim has transmittance @f @fter development, what is the optical density
(OD) of the fim?

(1). 0.01 2.1 3). 2 4). 3
Which of the folowing is a beam qualty indicater X-ray imaging?
(1). tubal voltage (2).tubal current

(3). half-value layer (4). profie of energy spectrum



Q254.

Q255.

Q256.

Q257.

Q258.

Q259.

Q260.

Q261.

Given that N=Nge X and calculation resutt shows that=M000, but measurement by a detector

reveals that actually &7000. How much is the buidup factor?

(1). 0.57 (2). 1.5 (3). 1.75 (4). 3.75
What is the mean energy required for secondatrefes to generate an ion pair in air?
(1). 3.4eVv (2).33.85J (3).33.85 keV (4). 33.85eV

What is the electron emitted as a result of theraation between the photons produced by electron
transition in inner orbits of an atom and an etectfrom outer orbits of an atom?

(2). binding electron (2).free electron
(3). conversion electron (4). auger electron

In a photomuttiplier tube, what is the component donverting a flash of light into electrons?
(1). Nal (T1) (2). anode (3). photocathode (4). dynode

In a radiation energy spectrum, a primary peakemesgy of 1.17 MeV, and its full width at half
maximum (FWHM) is 80 keV, what is the percentageeidrgy resolution?

(1). 3.4% (2). 6.8% (3). 10.0 % (4). 13.6 %

A shielding tank contains P-32 nuclei, how carnter and outer layers minimize bremsstrahlung?

(1). material of a high atomic number, material of a Bt@mic number
(2). material of a high atomic number, material of & higfomic number
(3). material of a low atomic number, material of a lat@mic number

(4). material of a low atomic number, material of a hgflomic number

Which of the following is proportional to the magde of current collected at the anode and the
cathode of an ionizing cavity?

(1). accumulated dose

(2). dose rate

(3). radiation duration

(4). distance between the radiation source and thengnizavity

Which of the following does not correlate with thbsolute eficiency of a Nal (TI) detector?

(). size of detector crystal

(2). energy of ionizing radiation

(3). the material of which the detector is made
(4). magnitude of ionizing radiation



Q262.

Q263.

Q264.

Q265.

Q266.

Q267.

Q268.

Q269.

Q270.

Q271.

Q272.

Q273.

In the event op-decay, what must the parent nucleus and the daughtleus be?

(1). isotopes (2).isotones (3).isobars (4). isomers
Which of the following doesot involve image processing?

(1). Histogram equalization (2ow-pass fitering

(3). Background subtraction (4). K-edge fitering

The most important component affecting spatial loisa in DSA is the:

(). Focal spot size

(2).Image intensifier input phosphor thickness
(3).Image intensifier output phosphor thickness
(4).Digttization matrix

Geometric unsharpness in mammography is:
(2). Unimportant (2)Minimized with a large focal Spot
(3). Reduce by a smal SID (4). Increased with magnification

Which of the following has a Hounsfield unit valoé approximately — 90?
(1).Fat (2).Gray matter (3)Walter (4).Bone

Which image reconstruction algorithm is used imrenir commercial CT scanners?

(1). Two-dimensional Fourier transform (Zhree-dimensional Fourier transform
(3). Back projection (4). Fitered back projection

CT colimators are

(2). Variable for different section thicknesses (2nt necessary for helcal scans

(3). Usually made out of Plexiglas (4). Bowtie shaped

CT fluoroscopy minimizes radiation doses by usogelr:

(2). Fitration (2). Woltage

(3).Current (4).Collimator thickness

The theoretically best possible CT resolution f&1@2 matrix and 25 cm FOV is:

(1).0.5 Ip/mm (2)1.0 Ip/mm (3)2.0 Ip/mm (4).5.0 Ip/mm
Visibility of large low-contrast CT lesions may ingye with increasing:

(1). Fitration (2).mAs

(3). Matrix size (4).Display window width

Ring artifacts in a third-generation CT scannercaased by

(1).Kiovolt peak drift (2).Tube arcing

(3).Faculty detector elements (4). Patient motion

If a CT with FOV 20 cm, matrix size 512 x 512, eslithickness 5 mm, what is its voxel size (mm)?
(1).0.4 (2)0.8 (3)1.4 (4).1.8



Q274.

Q275.

Q276.

Q277.

Q278.

Q279.

Q280.

Q281.

Q282.

Q283.

Q284.

Q285.

A 2 MHz transducer has an approximate wavelength of

(1).0.01 mm (2)0.1 mm (3)1.0 mm (4).10 mm
What is the imaging depth or penetration in sefug with a uttrasound probe of 5 MHz?
@).1 2.4 (3).12 (4).30

An ultrasound beam traveling through tissaanot be:

(1). Absorbed (2)Amplified (3).Scattered (4). Reflected
An echo received 65 microseconds after the signakemt is from what depth?

(1).2cm (2)5cm (3).7cm (4).10 cm
Lateral resolution in ultrasound imaging would missly be improved by:

(2). Increasing transducer focusing (Bhaging in the Fraunhofer zone
(3). Using fewer scan line (4). Increasing the frequency

The Doppler shift from a moving object depends lbofahe folowing except?

(). Speed of ultrasound beam (Byequency

(3). Angel between beam and object (4). Object depth

Which of the following angle wil general the lasgeDoppler shift?

(1).90° (2).60° (3).30° 4). 0°

The maximum MR signal is obtained by using a:

(1).90 degree FR tip, short TE, and short TR 48)degree FRtip, short TE, and short TR
(3).90 degree FR tip, short TE, and long TR (4).90 degree FRtip, long TE, and short TR
The small amount of bound water produces no detedie signal because:

(1). T1 is too short (2)T2 is too short

(3). T2 is very long (4). T2 is longer than T1

Gradient field in MR are used most commonly to:

(1). Increase T2 (2Shorten T1 values

(3). Localze MR signal source (4). Increase signal in large patients

The FDA limit power deposition in patients undengpiMR doeshot include:

(2). 3.2 W/kg averaged over the head

(2). 8 W/kg peak value

(3).0.4 w/kg averaged over body

(4). A less than 3°C temperature rise in the heart

In spin-echo imaging, the echo signal normally easured:
(1). Immediately (= 0) (2).After time TE
(3). Atter time 4 x T1 (4). Atter T2



Q286. In MR, motion results in ghost images that appeavhich direction?

(1). Read encode (2lPhase encode
(3). Slice selection axis 4).PA
Q287. Common MR angiography techniques are based on:
(2).Phase contrast (Bhase encoding
(3).T1 contrast (4).Time to inversion

Q288. MR spectroscopy is used to detect all the folowgept:

1) =P (2.) %P
(3.) Inorganic phosphate (4.) Phosphocreatinine

Q289. Functional imaging using magnetic resonance eosshow:

(1).Brain activation sites

(2).Increased venous oxygenation

(3).Increased spin density sites

(4). Superior temporal resolution to positron emissiomdgraphy (PET)
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28. 5L 77 v RA 1E 50%D M, 50% 9 ( ), EHEES( Jem I RER & L7z,

77 bAoA 1L 26, speck Sgroup , masshfDIBLI6H D HEHIFE S D B .



I3 BE AR HHRE (3 AT 32 ( ), speck group ( ), mass( YD #a( ) HU o MHEEE B2l iuid e
570\,

1) 3LEEH, 4.2cm, 3, 3ff, 4{#, 10
2) 5LBFEH, 4.5cm, 3ff, 44H, 3fH, 10
3) 4LEEHE, 4.2cm, A48, 3, 3, 10
4) 7LEEHE, 4.5cm, 418, 3f#, 3MH, 10

29. A7) A=#Ydd o Ygoz FutE 2122
1. Sensitometer 2. Densitometer 3. Graph €4
4. OAE L2 A(HA 05T o= A &=4) 5 AZL film 3+ A3}

7P 1, 2

W1, 2,3

th 1,2 3,4
21,2 3,4,5

29. HLGFREEFIIC LD ELRARTIEL W & 132
1. Sensitometer 2. Densitometer 3. Graph A&
4. T ROVBEHGN 0.5C DRNTIEMZRIE) 5. Brlw film —%

1)1,2
2)1,2,3
3)1,2,3,4
4)1,2,3,4,5

30. NCRP(national councilon radiation protection)®] Ao wal E8]H A(Mo)E}A X A &S AME3= E/E7H4

30.

A il
system °  9JF FHILS st FHE= H4 WFSHVL SR SHbE A0

7F 0.3 mmAl }) 0.9 mmAl
™) 1.5 mmAl #}) 2.3 mmAl

NCRP(national councilon radiation protection) DREIZ L > TEY 75T Mo) ¥—47 > b XFEEES 7 4V L/

HEJAK system ICX B~ F 7T 7 0 ICHEE SN DR/ OAME (HVL) TIELWI & 3°
1) 0.3 mmAl 2) 0.9 mmAl

3) 1.5 mmAl 4) 2.3 mmAl

31. CT#HAF A HAEE Partial volume artifactel] Q3S F= Aoz &L L9

7} Scan time 1}) Slice thickness
t}) Matrix size 2}) Focal spot size



31. CTH = F4: S 115 Partial volume artifacticiZ 4% 52 52 ¢ TIEL w2 &13?

1) Scan time 2) Slice thickness
3) Matrix size 4) Focal spot size
32. Multi detector CToll tigh AW o=w &4 & A2

7}) Cone beam X-ray©| &

}) slice thicknessi= collimatorel] |8 27
t}) Multiple slice images 8%

#}) Pencil type ionization chamber dosimeter

32. Multi detector CTIZXM T A28 TIEL < w2 & 132
1) Cone beam X-ray %1 9

2) slice thicknesslZ collimatoriZ K-> TikEN D

3) Multiple slice images %5

4 ) Pencil type ionization chamber dosimeter

flo
s,
rlo

~D

33.CTe Ax #golA #AF7F 250mAsY W] 7|F=A=2 F

7H + 10 % W+ 15 %

th + 20 % ) + 25 %

33. CTOWRESH CEEIRH 250mAsTH 2 HFOILHEE TIEL v 2 £ 132
1)+10% 2)+15%

3)+20% 4)+ 25 %

7D F3Eas EETEREES
P FAE eh) A E(CTDD

34. ROCTHEHBIZMZWET 27200 H DO TT H?



7h) ZEfE ) 1R RE Lh) X e EE 23 i E
o G- eh) #Efe (CTDD

35. MMBIEFSEAEX|O] AF=HES 98] 120kVp, 340mAs, 10mm thickness, Single slice scan*] EU ¥
o] 10 mRe] A AT CTDIE= Ank17F?

7h) 78 mGy 1}) 7.8 mGy

th 10 mGy 2h) 20 mGy

35. CTRREMTE D 7212 120kVp, 340mAs, 10mm thickness, Single slice scanZff-»7-#f€ =% —Ic 10 mR
AYHE & L7z 5 CTDIZ v < 5 522

1) 78 mGy 2) 7.8 mGy

3) 10 mGy 4) 20 mGy

36. Uw T daksid

o[}h

g9 gAe] AFSAe) AFHE /TR S A

rlo

71 PMX-1II multimeter 1}) AAPM phantom
t}) Dynalyzer 2}) ion—chamber system

RO CCTOMEWTITEL NS ZEHTIEL WI &1E?

1) PMX-III multimeter 2) AAPM phantom
3) Dynalyzer 2} 4 ) ion—-chamber system

37. o CTRol CHEh dBez gXx| g2 W2 ?



4cm x 4cm

7H CT number 1}) Noise
t}) Uniformity }) Artifact

37. WOCTHEBIZXH T B L LTIELL 2V oix?

4cm x 4cm
1) CT number 2) Noise
3) Uniformity 4) Artifact
38. Uh3 CTYAof CHEt MBo=ZE 82 X2 9



e ) opEaE
) Lol F B FU=

38. IRDOCTEHGIZHRIT D & L TIELWOIX?

1) noise 2) artifact
3) AT A4 ADEX 4) BH—Jg

flo

flo



39. CT artifact DILNTIEL { L2 & 1E ?
71 MR b E %

Lh) BERRAY 7e [E15E v

t}) Detector ? &

) )7 RS T L 3 2 20 #EIR

40. T CTERE2 FHE HYst7| 9l

v

7hH @™ A

W) A daels
t}) CT Number

) #d=

40. WOCTHEBIIMEBET H720OD Z &L TTN?

v

4

it

7h Wi s S

W) FRERC T L ) 2 A
thH CT Number

b B—E



41. CTolA Scout localization view?] H2A Ao o] wAHS Q3= HY=?
7 1 mm ©]/¢ ) 2 mm ©]7

41. CTT Scout localization view? IEREMEIEIC B v TRIE & 2§ 2 HiFE 13?2

1)1 mm Uk 2)2mm 2L E
3) 3 mm Uk 4) 3 mm LI

42. AxbsteS 2 GAA o X-A 3o 540l o7k AW CT numberd] v dA& WHEb=A2?

1) Beam hardening effect 2) Cupping effect
3) Partial volume effect 4 ) Photon effect

42. CTOX-M A DM X B EMARNO CT numberdD Ny —M#Hb T 2 X132

7} Beam hardening effect }) Cupping effect
t}) Partial volume effect 2}) Photon effect

43. AbsteS 2GR o SRy FA7Fe] AFA FA=?

7 mR/100mAs ) mSv/100mAs
H mGy/100mAs 2} Kv*mAs

43. CTOREWIZ BEOIEEMD Forix?

1) mR/100mAs 2) mSv/100mAs
3) mGy/100mAs 4) Kv#mAs

44, The gl OE HRow $4 we ALY

Lo L-
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L/ L=

DEEEIS
ST
P A= F

j
DR EEE e

o
1

i



44, ROWAGIZIT T 2FW TIEL ( w2 &13?

LA

L/ L=

7B PR,

W) BOERE

) Y

e}) TR

45. 5 T MRI A% &g oA Az T Al293 1 JAo] th

i

L9

7H AAPM standards ) ACR
t}) NEMA standards 2}) MDD evaluation Report

45, Kb MRI FEEBRMICB W CEBIEAES 2T 48 ZOWKIESTZL DIE?

1) AAPM standards 2) ACR
3) NEMA standards 4 ) MDD evaluation Report

46. CHg 98> MRIGH 7E A&stA 7Hsstr] flsto] HFE Ao A4
A Eofof & FrE=?

it}
oot
ro
oSt
Ifx
N
lo
of
0%
|0
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iz
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7} 50~60% 1) 30~40%
th 70~80% 2}) 80~90%



46. KDOARIIMRIEE A T ICHEEH TR EHICIVE I -2 —F(CHEST N EHRERERE, LTz idhiE
BESBWVEER?

1) 50~60% 2) 30~40%
3) 70~80% 4) 80~90%

ol
By
&2
rr
poy
rlo

~D

7h #GA7E A A AAFS A AS-
) table o]&°] 77 A7)H

t}h) Gradient calibration®] &%F
@) Eddy current m A o] vpZ 79

O

47, REBYUYNMEDOIEMWHEZRELZWRBE TLILAGHBICL-726XD Ml TH#E G TRAEWI &E?



1) BT A ANUHVERTCHEES TZHE
2) table DB EHIZ R WA L AL

3) Gradient calibration?® "R & 2METWHE —ErEMm L DA
4) Eddy current KRIEAEBWEE

48. T B2 FEAE ddESE SHRE 4 A

9137

7 185~190cm?
1}) 195~205cm?
th) 210~220cm?
2} 205~215cm?

48, WITMG FRE DY —

1) 185~190cm?
2) 195~205cm?
3) 210~220cm?
4) 205~215cm?
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o AZHe EFSA ¢ elop @ ROIE W

ELWTRIP LT IUES 5 % v ROLO i 3 ?



49. T Fe FAdA TAE QIFE A AEE AU o2 &
JAAEC] HE HYE?

71 2.5~2.8% o]+
W) 2.5% o] s}
th) 2.5% o]
2} 3.0% o]

49. WITEBETT— A P ALY RIRE 23l L 72 2 & THRIEIEIC % 2
T— 2+ OE|EHEEEIL?

1) 2.5~2.8% UL E
2)25% LIF
3)2.5% Lk

4) 3.0% LLE

50. & 444 MRI Chemical shift artifact 8 Wd2?

7B Chemical shift artifact™ frequency encoding *3Fe = Az}
W) FANEZES YA sFe] chemical shift artifactE &9 < At}
t}) Chemical shift artifacti= &7]9} 22 2] AA A A 3t}
) AW 2AHE AFE3LY chemical shift artifactE =9 4 U

S
\
o,
®



50. k@™ MRI Chemical shift artifact TIELW\Z &1X?

1) Chemical shift artifactid frequency encoding JjlaIC #ET 5

2) Zf55%hiE # J4 < L T chemical shift artifactZJ 53T 2 A TE 5.
3) Chemical shift artifactiz2e S &M OB H TRAET 5.

4) NgREI % - T chemical shift artifactZ 53 2 & TE 5

Sl T B2 Fole 54T 2P

7D EiHEE s
) 244

) 9=

) G5 &9

S51. I AME L7 Z & TIn?

1) ZEfH ) fiiae

2) ERYE

3) B

4) WEIE S O iy

52. AE27A (Quenching)’} LAAMS A HAs X7} ofd A L2



7 A B 415 o} )
B A E B A B4 8XE
o) welel

@) sy B 84

52. ~V 7 23872 (Quenching) 23 F4 L 2WKEHE U 7 B Tl 70w 2 & 12?2
1) MFEZOMEZFERZICH W TBEL

2) MFOPRTRAERELICEFEZH TRHES TS,

3) WkinsE 2 — W (CPRIBUR # T 5.

4) eI 7= B o Vital sign check# E H ICTERT 5.

53. MRIAAFE QA &HA &l7] flsliA &= B2 Agte] &t} vs 5 MRI MRSHAFA A9
Fago g F7isor & AR S ALY

7h AESZHEHNAG A S g A

W) AAA Auk 28712 o] A%k A}
th A4 FEF A

B A AgeH ol

53. MRUfﬁié%'ié%’ﬁ“éf’ 2% DHIEY»H 5. Kodit MRIE MRS#$T
FARTEIC S L Al i e b 7% mEH%’CTLm_ L1132

1) Mtk 7 ) » 7 (FiEE 5 & — &

2) WAL 2 A L 228k

3) PABHRLUMGIE &%

4) BV A AR A

54. "7 FDAOA #idt= RFO =25 & STFF5TESARY Alg H9=?
7h 4.0W/kg ) 0.4W/kg
h 0.8W/kg 2}) 8W/kg

54. 7 * 1) 7# FDATENEGET 5 RFICENT 2 52 BUR (SAR) O Tl BE #E B 13 2
1) 4.0W/kg 2) 0.4W/kg
3) 0.8W/kg 4) 8W/kg

55. A& M 7|(Gauss line)ol| 27{3t MEEHSE MREXZEREH 4
nea?

N

7} 1 Gauss line- CT & x|
L}) 5 Gauss line- 218 AlEf&S7|

C}) 5 Gauss line- Magnet Card
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2h) 10 Gauss line- S =& x|

55. ii¥s(Gauss line)lC lHLL 1o HIRSEHT MREEA SHEZEZITDZENTEREORBRETHMAELLZEVT
EF?

1) 1 Gauss line- CT %t

2) 5 Gauss line- A T.0 B

3) 5 Gauss line- Magnet Card

4) 10 Gauss line- 7% i

rio
»
rio
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56. CtS YA 2 =21 transducer A 7o &8t o2 K| &

7b) Rubber 7} x| ¢Fop=x] &olstic),
) crystal defect 7} Q1= gel &},

th) HA} & Freeze 3o},
2}) ProbeE 45317] 98 das s},

56. KDL transducer NARICEAT A ETIELL BV &E?

1) Rubber #1351 E % H - 72 @b*ﬁﬁ?‘f 5.
2) crystal defect 7°% % DHHERT

3) MER Freeze T3
4) ProbeZifi® T 572D BUlHT 5



57. £+ WH(ATS-539)9] 54| ofd A7

7H 253 G A Y A4 eSS Hors
}) Human tissue ¢ 59 S3EAo|t},

t}) Rubber-based tissue—-mimicking material &<: 1450m/s*+1.0 at 23°
@} Attenuation Coefficient® 0.7dB/cm/MHz+5%

57. fEUE7 7 > F A(ATS-539) D Cld e w2 & 12
1) 3T Y)xfﬂl(%‘béE@IEﬁfﬁ'li EBAITRE ) % FME T 5.
2 ) Human tissue & [d]— 3 24 72,

3) Rubber-based tissue—mimicking material 5&: 1450m/s*+1.0 at 23°
4) Attenuation Coefficients= 0.7dB/cm/MHz+5%

THF stz o5 94 AYHIAE Tl FdS g5s=d olu o
e}

7}) PACS }) Gateway t} Petamotion 2} DICOM

58. HE MG LI E OMGFEF 240 O CEEEE ML E 28 L TG 2 #5325, ZORFFAASI NG E

LR ) B AL B AL (0] 22
1) PACS 2) Gateway 3) Petamotion 4) DICOM

59. & A dIslE Hoezm &8 AL

oA e wdel A Ael7t sound beamel F& weh SN BAREA SHoE Aow AHF Auel
critical factoro|® FZE9| Z7], Zo], HI & FA|3} ]Zi% F9ie171?

7}) Horizontal measurement 1) Vertical measurement

t}) Penetration Z}) Axial&Lateral Resolution

59. RO H725 2 TIEL W &322
I IE RO ERREEES sound beam IS v TIEfEICEBLEI N0 lET 5 2 & T
1EfE7Z 20 critical factor TREE D K E &, YA, K2 FRT 5. ZiLEh?

1) Horizontal measurement 2) Vertical measurement
3) Penetration 4) Axial&Lateral Resolution

AAHon 2dste] vy RS 2dsE AL TN

60. FAlEl 259k Also] Aot

o

7B T.G.C(Time Gain Control) }) Gain
t}H) Dynamic range #}) Output power

60. ZfE SN2 E WSS DMy 2 AN ICHET L TW 5 S22 Y 2 2 &3 M7

1) T.G.C(Time Gain Control) 2) Gain
3) Dynamic range 4 ) Output power
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61. o2 T =29
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7B Phantom & 70 338}al HH gk 3o o},
) A8k okl Low viscosity Gel =¥ &8 scan surface o] &t}
t}) Phantom H}Eto] Black &2 Ho]EE Gain #tS 43t}

o
L
hun

2} Sono CT, TGC, Output=¢] Settingse Normal Livere} & o= x4, 7]=3k},
61. KOTTHEFWALET 7 > b 20PERFERFHAPIEL  Zon 2 £ 1032

1) Phantom # &1L\ T 72 WATIZ B <.

2) WY 7D Low viscosity Gel % 7213/K% scan surface 1275 < .

3) Phantom J#* Black & B2 % X 512 Gain HE: % HEIT 5.

4) Sono CT, TGC, Output?: & ? Settings% Normal Liver & [A Ul THiE, 0537 5.
62. =3 9o g Aoz 59 ALY

7h A o 2= Az Al weEl %, dB, Low, medium, High &2 ¥ A]$Ho}
W) AZFH wozs AR g E g AStaL ALARA 938 483k}

th) A=A el e TI(Thermal index), MI(Mechanical index) = EA] g},

2}) Output Hd] &2 ZZHult} FAdsio}

62. HEWIH DICET A8 TR - 72 2 £ 137
1) EMER % T3 gLt ic £ - T %, dB, Low, medium, High TF/R{ 5.

2) EEMZLHETIZ) T ILRA 2L~ )L THE/RLT ALARA JFHI #5880 § 5.

3) iM% Jikix TIH(Thermal index), MI(Mechanical index) T&/RT 5.
4) Output A IE 7o 72 L1241 w

Zo 5 o)
A FY Cis &

Ry

rr

63. WA ST QA WA J17]e] EFHA W AL

[e]

7hH A8 7F4%7] (Linac)
) Co-60 942 543

o) 2o X =7 %A (Simulator)

2}) CT (HAkst &35 #F334A])

63. BHFIEEZER D QA MEHEICE N LW & 1E?

1) #2E50:%E 2% (Linac)

2) Co-60 imbmihiediE

3) iaRIEIEEE (Simulator)

4)CT

64. A& 747 (Linac)9] acceptance test & Radiation survey®l &l 3% ]
7hH A gA 8 ) A 54 9 & (A=A W)

o) X =5A v Z 9y 2}) Head leakage

64. #2EN5%ESE (Linac)? acceptance test @ T Radiation surveyl2 72 5 %

1)

HBEEREOM D st 2) WBEEOH



3) HHEEE DS DB

4 ) Head leakage

7} Flatness — 2%
t}) Symmetry — 2%

1}) Flatness — 3%
2}) Symmetry — 5%

ofo
rr
N
w

65. Photon beam? ST H O TR O EH b THERRE & % DHFFEIZ?3

1) Flatness — 2%
3) Symmetry — 2%

. Bolx w4 (Simulator)e] 7]8}8H2

2) Flatness — 3%
4) Symmetry — 5%

=1
=

66

7H 28X 84X (Brachytherapy unit)
) ks @5 #9FA (CT)

o #HFH A= ALEA (RTP)

2 A48 7}454A (Linac)

66. kI RELEE

7V ke deE (Brachytherapy unit)

) CT

oh) 2> B2 —X—REEE (RTP)

oh) #REESE (Linac)

24 Ao

A

4

Lo

(Simulator) O # T2 K O 78 IR 1R L RiAR D FEHEIC 70 2 2 1E 137 4



WARAA B QA &QCE M- Fastth = Al WAMD w9 S-S ICRU)NAM = bl o gt
A +( o

%, A AP BHYEE ()% o= & Bast Jge Pasta

i

7h 2.0, 3.0
) 3.0, 3.0
h 3.0, 5.0
2} 2.0, 5.0

67. KO T( YOHIZEE T Z X137

WG T QA &QCIZIERICEHE 72, ERSI BN ERASICRU)TIFBEEICH T 2K 5H B ORKBEL L
+( V%, FAZHEHEGERRE CANET 12 +( Yo LATICT 20 dHEZ L2815 L Tna,

1) 2.0, 3.0
2) 3.0,3.0
3) 3.0,5.0
4) 2.0,5.0

68. e A olsl Hoo] ALgHE HF 472

e
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o,
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>
ofo
i)
rlr
rx
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o
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5o
rlo
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rlo
D

7]_) 57CO q_) GOCO E]—) 99mTC E}-) 137CS



68. KITEEZ IS b 5 R EE S THIE BRAIERHFE H 1 5 source TIEL v 2 & 1d?

4) MCs

69. th5 SHo|st TE Qi i AW F 2 ALY

7P “'Ti-chloride ©% #7 @3 &9
W) PF-FDG A @35 29

) Txnk ¥ Wy

2} @<= ¥ (Jaszczak phantom)

69. th& =Hol3t HME Yo i 4 T F2 A0




71) °'T1-chloride
) BE-FDG %A A}
o T3vk ¥ 9y
2} ©v= WY (Jaszczak phantom)

g P
w3 2

of\i

29

70 ROLEFMGIZ

1) UFOVIZEEDDetector d kK % XD 95972,
2) UFOVIz 4 5%U\T’C§)5ﬁ
3) CFOVIZ

|

X HERMOPTIEL < &y

ZE3?

UFOV

CFOoVv

R g — 77,
$dDDetectorD K& 2D TH5%72.

4) CFOVIZ 4 S%UT’Cﬁéﬂ# WL v —72.

J°="

olgfolM s de =Aoll CHER %

71. kovh TREZS TG HIE
1) 2 BRS fiE e E (PSF)
2) PEEOWE (FWHM)

3) OfREE7 7>~ b 2 DFIH

4) EHENE (Flood phantom)
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D#OE 2x|
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Lohge X-4 2AboF Ade Agom enpEd g AL

7 AU zE=7F 10 olsk Q1 Zdejol Al A A gk}
}) SID 100 cmoll A HHZE7F 100 Luxo]Are]o]oF 3ttt
oh) A zAfope]l FA I FERAloF T4 o] W 7} FH o] Aol o] &9 FA4lo]
FHoz iSRS wl SIDQ +2% o] 10101: ﬂt}
g2h) A ZAPLERo] AT A 9o = Aok FA I FFALoE FAl9] 2ol |
zb FHo] zpol= o] &AM FAlo] Aoz YA % u) SIDS] +1% o]Wo]o]of shr}

Ko
=
[e)

1. X-HREBEET A FOFHE L TIELL RN &3 ?

1) %Vﬂ@ﬁﬁr (Lx 9o &, illuminance) 231 OL/LTO)HQ ECEMT D,

2) SID 100 em T HREEAY100 LuxBL E Tl 13 e

3) X-HREEGE & CRIHE O Lo LU E M)% i%llﬂ%ﬁ@tlﬂlb%ﬁﬁmsﬁ L7~ STDOD +2% LINTARITH
AR

4) X-FROBEF N —E THIVE X-FREHFE & RO T L0 R KO EL O ZE 3R HBRO b % TEE
AS L72BE SIDD + 1% LANTRITFAIER S 720

2 Akg ANamMgz], [Akgdda o] WH7lE(mm ADS Ha #Ao] 70kV olstel A=A e A¢ 7|FH
60kVp oA ( @ ) o]Atolojof tar, Ha #HGo] 70kVE Z¥e= A A$ 7]E=H 80kVp A
(® ) ololofof s}, (@, 9] =Fo=

7H @ 1.0, ® 2.0
W} @ 1.3, ® 2.3
) @ 1.7, ® 2.7
) @ 2.0, ® 2.7

=)

2. ZWIRAX-REE . RRAX-EEARE O MEME(mm ADIZRESTEED T0kV LA FOMEOEE, HUETE 60kV
p T ( a ) UETRITFIERLARWVWL, EESEEN T0kVEZBERT 2EEORE, KL 8okvp T (b, )
PLETRIFNER S22, a, , b, OMAEE L THEY 72D &1X?

1) @ 1.0, ® 2.0

2) @ 1.3, ® 2.3

3) @ 1.7, ® 2.7

4) @ 2.0, ® 2.7

L HGAY Aol Aol A ol o] 9 Zol A ST WA TN L AAAF FAE FY Aok

1“5‘} JofoF sh=71? (] mR)

of

7h 10
) 50
}h) 100
2}) 200

3. HRE RO R iRk C A EEE O SMAICRIE U 7= i SR AR R O ELIR B O A FH Tl Y D WS BT
TRTIER S 220 )? (B mR)

1) 10

2) 50

3) 100



4) 200

Fe e

H®07  ® 20
W) @ 1.0 ® 1.8
) @ 0.8 ® 2.0

ﬂ)@oé ® 1.8

4. DWHAXBEERMATIDORE S (ac ) m X fE( b, ) m ETRIFIUEZRS2\W. a, , b,
DOMEE LTS L%

1) @ 0.7 ® 2.0

2) @ 1.0 ® 1.8

3) @ 0.8 ® 2.0

4) @ 0.8 ® 1.8

5. Th&2 717138 E sh7] s gmri#e] w=2s Awe slojvh AHe] &4 gL AL

b AR FAREe] T G4e] Fas

B FARelw, AAR AZow g sholok ek

o elel Aol AL s Ao} WolW £ 9lv] wEe] SN0 AA A s Aol Aastl
) AAHela, ANAe HelE ool s Rl FAYoR BT Bart Uvt

C RITEHRE A T 5O OEFMEAOS N 2B L2 b2, SANELL 2Nz &ix?

) BB bOIEREE KT D 2 ENEES

) EARHTC, (RRAN 23 CHEFT L7 i 5720

) ZHDANPEEETDHEEHEENTNDZENTEINLREEANSKRKOERET 52 ENNER
) BRHT, SR EHEZE D CERE A RANICERTOIMNERD D

6. 574 71ztel 27 mAs, mR/mAs ¢ WE 49S FANAL kVp 49 WE 4F, AFAY] Y FEW
o 7]]
[SR=2

7B Run Charts (o] =3
}) Control Charts (#&] &)
th Check Sheets (7 A])
#}) Pareto Charts

6. FREMMIZH/ZD mAs, mR/mAs OEERILEZ BT 5 &2y kVp HIEOL BRI, B EBUSHEOREL L
EMmn T 50 fEbi b XFEIL?

1) Run Charts (Mt XZ)

2) Control Charts (&#[X)

3) Check Sheets (IE#K)

4 ) Pareto Charts
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7. WOFT ZWHAGEREREORELEO H CEBRABRICHT 20 E LTIELWD & 1X?
1) %ﬁmcﬂf%MEﬁ®ﬁ FHREEJRAZEIY EHNLAN T T IR B2
2)  FREICKT D REM O E R TR TR UL 5720
3)  FNEICKT A HEM O E SRR S 10BLR TR UL 5720
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4)  FMEICRT DREEO H R EHRRZEL 15U TR T UL 72 57220

8. Wl Wgle] wreha ghxpe] FAel Afle] FdEE
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7}) Generator

}) AEC(Automatic Exposure Control)
t}) HVL(Half Value Layer)

2} Timer

8. MWHIFNEWHE L BEDESICEDL & T H—RE DGR % FUET 57200 T% < mAKRY Kvp? i iRy,
FEEHBF O FEEIVE K BB B D ZEAbIC & 2R 2 BT L Cla@ O HIEIS 2 BT L T < b 2 &2

1) Generator

2) AEC(Automatic Exposure Control)

3) HVL(Half Value Layer)

4 ) Timer
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7B Generator

}) AEC(Automatic Exposure Control)
th) HVL(Half Value Layer)

2} Timer

9. WITNH4 2R T



W EZ P ICTBDDICETDRIVRD/EE .

a
Q  JRHBREOFIE RS D W e it

O NCRP #99 #:REZICL 2L 80kVp TORANDINIE 2.3m D7 IL I Z 7 A
a
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1) Generator

2) AEC(Automatic Exposure Control)
3) HVL(Half Value Layer)

4) Timer
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7h Grid alignment test

1} AEC(Automatic Exposure Control) A& A test
t}) HVL(Half Value Layer) test

2}) Timer Z A test
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1) Grid alignment test

2) AEC(Automatic Exposure Control) O HHi: test
3) HVL(Half Value Layer) test

4) Timer® [EfEME test
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7 RMS
) MTF
t}) Contrast
2} DQE

11. g ostsrE x> Al 5 HHI12?
1) RMS
2) MTF
3) Contrast
4) DQE
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7h 5%(33] Z4)
W) 5%(63] Z4)
o 10%(33] =4)
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High energy radiation
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High energy radiation

L

Screen

1) ABX-i 2 98K E AL TUBGR TERSE S

2) BIAYETIE a-Sex £l .

3) 2wtz PINNGEDIEME S ) 2 —> T v A 20 d 5.

4) X-BES 2 TRICERL 2RERN A ES TERT 22 b BHRBEEZ XLV ED 2.

7h BEUH

H) AlglE Chartoll o)t H71%20 HHo] w4
}) Grid

2}) SMPTE Test Pattern
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1) E=X—

2) ZFEE 1172 Chartlc & 2 EIM 70 S A Bl
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16. o 283 Zeo] X-rays A A7|Msw wWEste] 94

High energy radiation

p

i (> 100 )

7}) S/F (Screen/Film)

}) CR (Computed Radiography)

™) DF (Digital Fluorography)

2}H) DDR (Direct Digital Radiography )

16. ROF2D K HIC X-ray 2 FIEERGS TEMR L Tl 2 HEGT 52 > 27 41037

High eneroy radiation
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1) S/F (Screen/Film)

2) CR (Computed Radiography)

3) DF (Digital Fluorography)

4) DDR (Direct Digital Radiography )
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17. X-Age] WA, W71 AR % X-A% Ue] 27 FE 2 Adf SoA PAae
=2 [Anghdgel 9@ A4 T EmmYRo L Uit

1) F-7}of 1}
2) olFo3
3) a-8-of 3}

4) %-3fofz}

17. X-#E OB A, BEEEOBIS B XY X-BEROM AL T 7 4 )V X =K ORI % & TR 2 TR 5
W7 A EEECHTT 2R/ T v =7 2(mm)EH&E THOLT]

D A hnid
2) TEIEH
3) [HA
4) BT

18. t}& 5 AA=n]T(image intensifier)S TA SIS AL A7 ofd ALY

1)) 2 &34 (input screen)
2)3% e (photocathode)

3) A A& (electron gun)
4)Z 2 3 3 H (output screen)

18. ROh T4 &AL (image intensifier) # BT 2 B EZ TH 2 & 137

1) AJJ&Xi (input screen)
2) JtFat (photocathode)

3) ¥ (electron gun)

4) W hEY¥m (output screen)

19. TV 7holletel 4 2] F40] opd A9

7h AA%
) FAe
) =447
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20. XA TVA| 2" F7HE38) 5 (spatial resolution) = o| A line-pair pattern®] 3k

20. XpTV > 2 7 2 D225 ff BE(spatial resolution) MI%E T line-pair pattern?® Jilal # & = X —AE#FE Sl 45
T USALL THIZETS BB IE?

1) KPESMEME  2) EEDREERT

3) MRS MEENE 4) i, KA REENE

21. AR FE SA0NA SaH ol &3 S A E=?

7h 821

) 10¢1%
th 12215
Z}) 14217

21. ASHRERNE TEE T — 70 & WG EE D REEEL?
1) 8 inch

2) 10 inch

3) 12 inch

4) 14 inch

1) i+
2)3 /Hd
3)6 N4
4)1 4
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4)1 #

23. Burger-Rose phantom & A}-g&3le] SAsl+= AL2?

7B low contrast
}) Sharpness
tH MTF

2}) RMS

23. Burger-Rose phantom #fi-> THIET % Z & 13?2

1) low contrast
2) Sharpness
3) MTF

4) RMS

24. &AM Low kVpE AME3h= o] fr¢

7 reduces contrast and reduces patient dose
1}) increases contrast but increases patient dose
t}hH reduces contrast but increases patient dose
2}) increases contrast and reduces patient dose

24. ~ V77 4T Low kVp% {5 BEH1X?

1) reduces contrast and reduces patient dose
2) increases contrast but increases patient dose
3) reduces contrast but increases patient dose
4 ) increases contrast and reduces patient dose
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26 v TS T 7 4 EIRFME O MLO viewDFFMEEHETIEL < Zownv 2 & 13?
1) Ko FaghgL8io £ TF - 7“,|j(|m H25.

2) MEEDM DAL EL G & e b 7
3) ?LFBTLbb“B’H#ﬂ’Cm&Hﬂﬂia 57,
4) LB D T DN T D o T ARBEIZ WL 2 70 s,

27, HHEGA AGHE PANFE Ao TR MBI AU FALAY /| HIAEA)] 4

7b 0.3 mGy
) 3 mGy
H 30 mGy
2 3 Gy

27. = VT 77 4 DWIEMET KAETHFHOMREZ L-REERE 7 IEEREJAEA) DNk F > 723K HEZ w5
79

1) 0.3 mGy

2) 3 mGy

3) 30 mGy

4) 3 Gy

28. it MELS 50%2 A, 50%2)( ), EHEHFAI( Jem 2 A AT
WNELS AHF46, speck bgroup , massh7le] &F16719 29 WA Ao}

HAio HEFE Al ), speck group ( ), mass( )] Z( WV ol HEFTES Hojof it
7h A, 4.2cm, 370, 374, 47K, 10

W) A4, 4.5em, 370, 470, 370, 10

o) A 4.2em, 470, 370, 370, 10

2 a4, 45cm, 474, 370, 37K, 10

28. 5L 77 v RA 1E 50%D M, 50% 9 ( ), EHEES( Jem I RER & L7z,

77 bAoA 1L 26, speck Sgroup , masshfDIBLI6H D HEHIFE S D B .



I3 BE AR HHRE (3 AT 32 ( ), speck group ( ), mass( YD #a( ) HU o MHEEE B2l iuid e
570\,

1) 3LEEH, 4.2cm, 3, 3ff, 4{#, 10
2) 5LBFEH, 4.5cm, 3ff, 44H, 3fH, 10
3) 4LEEHE, 4.2cm, A48, 3, 3, 10
4) 7LEEHE, 4.5cm, 418, 3f#, 3MH, 10

29. A7) A=#Ydd o Ygoz FutE 2122
1. Sensitometer 2. Densitometer 3. Graph €4
4. OAE L2 A(HA 05T o= A &=4) 5 AZL film 3+ A3}

7P 1, 2

W1, 2,3

th 1,2 3,4
21,2 3,4,5

29. HLGFREEFIIC LD ELRARTIEL W & 132
1. Sensitometer 2. Densitometer 3. Graph A&
4. T ROVBEHGN 0.5C DRNTIEMZRIE) 5. Brlw film —%

1)1,2
2)1,2,3
3)1,2,3,4
4)1,2,3,4,5

30. NCRP(national councilon radiation protection)®] Ao wal E8]H A(Mo)E}A X A &S AME3= E/E7H4

30.

A il
system °  9JF FHILS st FHE= H4 WFSHVL SR SHbE A0

7F 0.3 mmAl }) 0.9 mmAl
™) 1.5 mmAl #}) 2.3 mmAl

NCRP(national councilon radiation protection) DREIZ L > TEY 75T Mo) ¥—47 > b XFEEES 7 4V L/

HEJAK system ICX B~ F 7T 7 0 ICHEE SN DR/ OAME (HVL) TIELWI & 3°
1) 0.3 mmAl 2) 0.9 mmAl

3) 1.5 mmAl 4) 2.3 mmAl

31. CT#HAF A HAEE Partial volume artifactel] Q3S F= Aoz &L L9

7} Scan time 1}) Slice thickness
t}) Matrix size 2}) Focal spot size



31. CTH = F4: S 115 Partial volume artifacticiZ 4% 52 52 ¢ TIEL w2 &13?

1) Scan time 2) Slice thickness
3) Matrix size 4) Focal spot size
32. Multi detector CToll tigh AW o=w &4 & A2

7}) Cone beam X-ray©| &

}) slice thicknessi= collimatorel] |8 27
t}) Multiple slice images 8%

#}) Pencil type ionization chamber dosimeter

32. Multi detector CTIZXM T A28 TIEL < w2 & 132
1) Cone beam X-ray %1 9

2) slice thicknesslZ collimatoriZ K-> TikEN D

3) Multiple slice images %5

4 ) Pencil type ionization chamber dosimeter
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33.CTe Ax #golA #AF7F 250mAsY W] 7|F=A=2 F

7H + 10 % W+ 15 %

th + 20 % ) + 25 %

33. CTOWRESH CEEIRH 250mAsTH 2 HFOILHEE TIEL v 2 £ 132
1)+10% 2)+15%

3)+20% 4)+ 25 %
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35. MMBIEFSEAEX|O] AF=HES 98] 120kVp, 340mAs, 10mm thickness, Single slice scan*] EU ¥
o] 10 mRe] A AT CTDIE= Ank17F?

7h) 78 mGy 1}) 7.8 mGy

th 10 mGy 2h) 20 mGy

35. CTRREMTE D 7212 120kVp, 340mAs, 10mm thickness, Single slice scanZff-»7-#f€ =% —Ic 10 mR
AYHE & L7z 5 CTDIZ v < 5 522

1) 78 mGy 2) 7.8 mGy

3) 10 mGy 4) 20 mGy

36. Uw T daksid
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g9 gAe] AFSAe) AFHE /TR S A

rlo

71 PMX-1II multimeter 1}) AAPM phantom
t}) Dynalyzer 2}) ion—chamber system

RO CCTOMEWTITEL NS ZEHTIEL WI &1E?

1) PMX-III multimeter 2) AAPM phantom
3) Dynalyzer 2} 4 ) ion—-chamber system
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4cm x 4cm

7H CT number 1}) Noise
t}) Uniformity }) Artifact

37. WOCTHEBIZXH T B L LTIELL 2V oix?

4cm x 4cm
1) CT number 2) Noise
3) Uniformity 4) Artifact
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1) noise 2) artifact
3) AT A4 ADEX 4) BH—Jg
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39. CT artifact DILNTIEL { L2 & 1E ?
71 MR b E %

Lh) BERRAY 7e [E15E v

t}) Detector ? &
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41. CTolA Scout localization view?] H2A Ao o] wAHS Q3= HY=?
7 1 mm ©]/¢ ) 2 mm ©]7

41. CTT Scout localization view? IEREMEIEIC B v TRIE & 2§ 2 HiFE 13?2

1)1 mm Uk 2)2mm 2L E
3) 3 mm Uk 4) 3 mm LI

42. AxbsteS 2 GAA o X-A 3o 540l o7k AW CT numberd] v dA& WHEb=A2?

1) Beam hardening effect 2) Cupping effect
3) Partial volume effect 4 ) Photon effect

42. CTOX-M A DM X B EMARNO CT numberdD Ny —M#Hb T 2 X132

7} Beam hardening effect }) Cupping effect
t}) Partial volume effect 2}) Photon effect

43. AbsteS 2GR o SRy FA7Fe] AFA FA=?

7 mR/100mAs ) mSv/100mAs
H mGy/100mAs 2} Kv*mAs

43. CTOREWIZ BEOIEEMD Forix?

1) mR/100mAs 2) mSv/100mAs
3) mGy/100mAs 4) Kv#mAs
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45. 5 T MRI A% &g oA Az T Al293 1 JAo] th
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7H AAPM standards ) ACR
t}) NEMA standards 2}) MDD evaluation Report

45, Kb MRI FEEBRMICB W CEBIEAES 2T 48 ZOWKIESTZL DIE?

1) AAPM standards 2) ACR
3) NEMA standards 4 ) MDD evaluation Report
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7} 50~60% 1) 30~40%
th 70~80% 2}) 80~90%
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1) 50~60% 2) 30~40%
3) 70~80% 4) 80~90%
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7h #GA7E A A AAFS A AS-
) table o]&°] 77 A7)H

t}h) Gradient calibration®] &%F
@) Eddy current m A o] vpZ 79
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1) BT A ANUHVERTCHEES TZHE
2) table DB EHIZ R WA L AL

3) Gradient calibration?® "R & 2METWHE —ErEMm L DA
4) Eddy current KRIEAEBWEE

48. T B2 FEAE ddESE SHRE 4 A

9137

7 185~190cm?
1}) 195~205cm?
th) 210~220cm?
2} 205~215cm?

48, WITMG FRE DY —

1) 185~190cm?
2) 195~205cm?
3) 210~220cm?
4) 205~215cm?
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49. T Fe FAdA TAE QIFE A AEE AU o2 &
JAAEC] HE HYE?

71 2.5~2.8% o]+
W) 2.5% o] s}
th) 2.5% o]
2} 3.0% o]

49. WITEBETT— A P ALY RIRE 23l L 72 2 & THRIEIEIC % 2
T— 2+ OE|EHEEEIL?

1) 2.5~2.8% UL E
2)25% LIF
3)2.5% Lk

4) 3.0% LLE

50. & 444 MRI Chemical shift artifact 8 Wd2?

7B Chemical shift artifact™ frequency encoding *3Fe = Az}
W) FANEZES YA sFe] chemical shift artifactE &9 < At}
t}) Chemical shift artifacti= &7]9} 22 2] AA A A 3t}
) AW 2AHE AFE3LY chemical shift artifactE =9 4 U
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50. k@™ MRI Chemical shift artifact TIELW\Z &1X?

1) Chemical shift artifactid frequency encoding JjlaIC #ET 5

2) Zf55%hiE # J4 < L T chemical shift artifactZJ 53T 2 A TE 5.
3) Chemical shift artifactiz2e S &M OB H TRAET 5.

4) NgREI % - T chemical shift artifactZ 53 2 & TE 5
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1) ZEfH ) fiiae

2) ERYE

3) B
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52. AE27A (Quenching)’} LAAMS A HAs X7} ofd A L2
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o) welel
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52. ~V 7 23872 (Quenching) 23 F4 L 2WKEHE U 7 B Tl 70w 2 & 12?2
1) MFEZOMEZFERZICH W TBEL

2) MFOPRTRAERELICEFEZH TRHES TS,

3) WkinsE 2 — W (CPRIBUR # T 5.

4) eI 7= B o Vital sign check# E H ICTERT 5.

53. MRIAAFE QA &HA &l7] flsliA &= B2 Agte] &t} vs 5 MRI MRSHAFA A9
Fago g F7isor & AR S ALY

7h AESZHEHNAG A S g A

W) AAA Auk 28712 o] A%k A}
th A4 FEF A

B A AgeH ol

53. MRUfﬁié%'ié%’ﬁ“éf’ 2% DHIEY»H 5. Kodit MRIE MRS#$T
FARTEIC S L Al i e b 7% mEH%’CTLm_ L1132

1) Mtk 7 ) » 7 (FiEE 5 & — &

2) WAL 2 A L 228k

3) PABHRLUMGIE &%

4) BV A AR A

54. "7 FDAOA #idt= RFO =25 & STFF5TESARY Alg H9=?
7h 4.0W/kg ) 0.4W/kg
h 0.8W/kg 2}) 8W/kg

54. 7 * 1) 7# FDATENEGET 5 RFICENT 2 52 BUR (SAR) O Tl BE #E B 13 2
1) 4.0W/kg 2) 0.4W/kg
3) 0.8W/kg 4) 8W/kg

55. A& M 7|(Gauss line)ol| 27{3t MEEHSE MREXZEREH 4
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7} 1 Gauss line- CT & x|
L}) 5 Gauss line- 218 AlEf&S7|

C}) 5 Gauss line- Magnet Card
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2h) 10 Gauss line- S =& x|

55. ii¥s(Gauss line)lC lHLL 1o HIRSEHT MREEA SHEZEZITDZENTEREORBRETHMAELLZEVT
EF?

1) 1 Gauss line- CT %t

2) 5 Gauss line- A T.0 B

3) 5 Gauss line- Magnet Card

4) 10 Gauss line- 7% i
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56. CtS YA 2 =21 transducer A 7o &8t o2 K| &

7b) Rubber 7} x| ¢Fop=x] &olstic),
) crystal defect 7} Q1= gel &},

th) HA} & Freeze 3o},
2}) ProbeE 45317] 98 das s},

56. KDL transducer NARICEAT A ETIELL BV &E?

1) Rubber #1351 E % H - 72 @b*ﬁﬁ?‘f 5.
2) crystal defect 7°% % DHHERT

3) MER Freeze T3
4) ProbeZifi® T 572D BUlHT 5



57. £+ WH(ATS-539)9] 54| ofd A7

7H 253 G A Y A4 eSS Hors
}) Human tissue ¢ 59 S3EAo|t},

t}) Rubber-based tissue—-mimicking material &<: 1450m/s*+1.0 at 23°
@} Attenuation Coefficient® 0.7dB/cm/MHz+5%

57. fEUE7 7 > F A(ATS-539) D Cld e w2 & 12
1) 3T Y)xfﬂl(%‘béE@IEﬁfﬁ'li EBAITRE ) % FME T 5.
2 ) Human tissue & [d]— 3 24 72,

3) Rubber-based tissue—mimicking material 5&: 1450m/s*+1.0 at 23°
4) Attenuation Coefficients= 0.7dB/cm/MHz+5%

THF stz o5 94 AYHIAE Tl FdS g5s=d olu o
e}

7}) PACS }) Gateway t} Petamotion 2} DICOM

58. HE MG LI E OMGFEF 240 O CEEEE ML E 28 L TG 2 #5325, ZORFFAASI NG E

LR ) B AL B AL (0] 22
1) PACS 2) Gateway 3) Petamotion 4) DICOM

59. & A dIslE Hoezm &8 AL

oA e wdel A Ael7t sound beamel F& weh SN BAREA SHoE Aow AHF Auel
critical factoro|® FZE9| Z7], Zo], HI & FA|3} ]Zi% F9ie171?

7}) Horizontal measurement 1) Vertical measurement

t}) Penetration Z}) Axial&Lateral Resolution

59. RO H725 2 TIEL W &322
I IE RO ERREEES sound beam IS v TIEfEICEBLEI N0 lET 5 2 & T
1EfE7Z 20 critical factor TREE D K E &, YA, K2 FRT 5. ZiLEh?

1) Horizontal measurement 2) Vertical measurement
3) Penetration 4) Axial&Lateral Resolution
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60. FAlEl 259k Also] Aot

o

7B T.G.C(Time Gain Control) }) Gain
t}H) Dynamic range #}) Output power

60. ZfE SN2 E WSS DMy 2 AN ICHET L TW 5 S22 Y 2 2 &3 M7

1) T.G.C(Time Gain Control) 2) Gain
3) Dynamic range 4 ) Output power
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7B Phantom & 70 338}al HH gk 3o o},
) A8k okl Low viscosity Gel =¥ &8 scan surface o] &t}
t}) Phantom H}Eto] Black &2 Ho]EE Gain #tS 43t}

o
L
hun

2} Sono CT, TGC, Output=¢] Settingse Normal Livere} & o= x4, 7]=3k},
61. KOTTHEFWALET 7 > b 20PERFERFHAPIEL  Zon 2 £ 1032

1) Phantom # &1L\ T 72 WATIZ B <.

2) WY 7D Low viscosity Gel % 7213/K% scan surface 1275 < .

3) Phantom J#* Black & B2 % X 512 Gain HE: % HEIT 5.

4) Sono CT, TGC, Output?: & ? Settings% Normal Liver & [A Ul THiE, 0537 5.
62. =3 9o g Aoz 59 ALY

7h A o 2= Az Al weEl %, dB, Low, medium, High &2 ¥ A]$Ho}
W) AZFH wozs AR g E g AStaL ALARA 938 483k}

th) A=A el e TI(Thermal index), MI(Mechanical index) = EA] g},

2}) Output Hd] &2 ZZHult} FAdsio}

62. HEWIH DICET A8 TR - 72 2 £ 137
1) EMER % T3 gLt ic £ - T %, dB, Low, medium, High TF/R{ 5.

2) EEMZLHETIZ) T ILRA 2L~ )L THE/RLT ALARA JFHI #5880 § 5.

3) iM% Jikix TIH(Thermal index), MI(Mechanical index) T&/RT 5.
4) Output A IE 7o 72 L1241 w

Zo 5 o)
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63. WA ST QA WA J17]e] EFHA W AL

[e]

7hH A8 7F4%7] (Linac)
) Co-60 942 543

o) 2o X =7 %A (Simulator)

2}) CT (HAkst &35 #F334A])

63. BHFIEEZER D QA MEHEICE N LW & 1E?

1) #2E50:%E 2% (Linac)

2) Co-60 imbmihiediE

3) iaRIEIEEE (Simulator)

4)CT

64. A& 747 (Linac)9] acceptance test & Radiation survey®l &l 3% ]
7hH A gA 8 ) A 54 9 & (A=A W)

o) X =5A v Z 9y 2}) Head leakage

64. #2EN5%ESE (Linac)? acceptance test @ T Radiation surveyl2 72 5 %

1)

HBEEREOM D st 2) WBEEOH



3) HHEEE DS DB

4 ) Head leakage

7} Flatness — 2%
t}) Symmetry — 2%

1}) Flatness — 3%
2}) Symmetry — 5%
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65. Photon beam? ST H O TR O EH b THERRE & % DHFFEIZ?3

1) Flatness — 2%
3) Symmetry — 2%

. Bolx w4 (Simulator)e] 7]8}8H2

2) Flatness — 3%
4) Symmetry — 5%
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7H 28X 84X (Brachytherapy unit)
) ks @5 #9FA (CT)

o #HFH A= ALEA (RTP)

2 A48 7}454A (Linac)

66. kI RELEE

7V ke deE (Brachytherapy unit)

) CT

oh) 2> B2 —X—REEE (RTP)

oh) #REESE (Linac)
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(Simulator) O # T2 K O 78 IR 1R L RiAR D FEHEIC 70 2 2 1E 137 4



WARAA B QA &QCE M- Fastth = Al WAMD w9 S-S ICRU)NAM = bl o gt
A +( o

%, A AP BHYEE ()% o= & Bast Jge Pasta

i

7h 2.0, 3.0
) 3.0, 3.0
h 3.0, 5.0
2} 2.0, 5.0

67. KO T( YOHIZEE T Z X137

WG T QA &QCIZIERICEHE 72, ERSI BN ERASICRU)TIFBEEICH T 2K 5H B ORKBEL L
+( V%, FAZHEHEGERRE CANET 12 +( Yo LATICT 20 dHEZ L2815 L Tna,

1) 2.0, 3.0
2) 3.0,3.0
3) 3.0,5.0
4) 2.0,5.0
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68. KITEEZ IS b 5 R EE S THIE BRAIERHFE H 1 5 source TIEL v 2 & 1d?

4) MCs

69. th5 SHo|st TE Qi i AW F 2 ALY

7P “'Ti-chloride ©% #7 @3 &9
W) PF-FDG A @35 29

) Txnk ¥ Wy

2} @<= ¥ (Jaszczak phantom)

69. th& =Hol3t HME Yo i 4 T F2 A0




71) °'T1-chloride
) BE-FDG %A A}
o T3vk ¥ 9y
2} ©v= WY (Jaszczak phantom)
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70 ROLEFMGIZ

1) UFOVIZEEDDetector d kK % XD 95972,
2) UFOVIz 4 5%U\T’C§)5ﬁ
3) CFOVIZ

|

X HERMOPTIEL < &y

ZE3?

UFOV

CFOoVv

R g — 77,
$dDDetectorD K& 2D TH5%72.

4) CFOVIZ 4 S%UT’Cﬁéﬂ# WL v —72.
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71. kovh TREZS TG HIE
1) 2 BRS fiE e E (PSF)
2) PEEOWE (FWHM)

3) OfREE7 7>~ b 2 DFIH

4) EHENE (Flood phantom)
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