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1. Elucidate the meaning and/or their significance of the following terms:

(A) direct transfer —(-B)-alternate Hght source—
(C) principle of individuality B fabseneative
B o

107 & 3\5'—’: —Ji%?;‘;;;ni“wr ﬁﬁ;}iﬁ ‘B ﬂlgg_—; B

2. FfER TG TRFEEPH I ) G M2 L3P (25 4)
(= ) Chain of Custody
= Walk-through
( = ) Locard’s Exchange Principle
‘2 ) Paint i Ligl
2 ) Admissibilityof Evid

101 & &4 Fap By o B2 b gy

30 AMNERFP T HE BENPRSNL L B PEPRER G BE TFE
TR FRIEA KRG H PR g 9

105 & 4 FERplE o RBFE B gL

4, FEFF-PRFAFADETLREFE B BRS D - NEAD IR TER

AR RS IR MR F A TR miﬁkéf\ﬁ(T GBI AR 2 R F A (

S @B ) e A% in E_i PEL B > 4o ;,}_T§ BOE_iIT gt - 3 309 R = id ( class
characteristic ) 27 % £ 4 #c (individual characteristic ) 2_ LBt 2. » (25 &)

103 # J%’_:_ g ujiﬁ_iﬂ_‘}%@ﬁmjig—?ﬁ\

5. The process of physical evidence examination performed by forensic investigator can be
divided into a series of stages. Every one of the stages is important. The flow chart stage
is hereby summarized. Choose the most appropriate one from the hint below to fit the
blank (A to F) of this flow chart. Also, briefly explain your answer.
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6.

£

Hint: interpretation, reconstruction, criminal profiling, recognition, data mining,

individualization, solution of crime, identification, expansion.

Physical evidence at the crime

(A)

Preservation/ Documentation/ Collection

|

(B)

I I
Physical properties Biological properties Chemical properties

Comparison — class characteristics

I I
Standards Unknowns Controls

|

(€)

Comparison —individualizing characteristics

Determination of origin/source

|

(D)

Data sets/statistics/logic

|

(E)

A 4

(F)

102 & % 2| FEREL A B AAE L AT IS

FHER LB RREIELS ST o 5
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— );,J»Iv/w\isé— ?%/ , _'E;fu i‘«if‘*”%»#f” ° (10 }n\)
S P R A RS A AL o (104)
B LA ERFRESWAILLEIE - (54)

103 # &4 FRpEF T4 RFE B e

T EEGIRP RRRRFEP PEF RO NS AP E R e B R(alibi)
(5 &) & TiapF &3 (leaving scene of accident) | (5 4 ) 2 £ B -

101 & 2|8 = %-7) % 3 AL 22 2| g8

L g™ s e R i (F 045 » 0 % 25 2) [

(1)# 47’ ié (Chain of Custody)

106 & =|#=% 2% 2 4
2. ﬁ*f? e 3
—~——livor mortis
) Chain of custody

105 & F ERPLEL T 21T

3. —:L_ AT o BB SRR 4}3 B2 f30 (25 4)
(« ) Chain of Custody

(o ) Painti 1
() Admissibilityof Evid
101 85 AR Fas g of MA2 @b g
4., 3% Rk RFEFHERAE ”ﬁfﬁgé‘ﬁéﬁ%,K/Zf;fﬁﬁ;rj-.uj_397.;;5’1’1;[;&3_%_?3@-'7%?1&5%

4R
cBF Y AL R PRI T RS AR DG LT e p R

’z‘x
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Pl2 & foo it 22 fPEL IR 2 (25 ~)

104 & 2] = % 2] % R AJL ¢ 2| § gon

BEBEERSE RFAIL ) A R F MRS L - B EDAFET 6 1

WG o AT BT AR R B AR )

33 E’ﬁiﬁ(?)"’*’”‘ CEHWE T AINAL

(= )i & F_a_@ # 42(Chain of custody) s & » 3P & B-A BT F v PRS- E
f@-}zm\: ? (10 /,,\)

*L_/‘J!/ﬁmiﬁiﬁapﬂ(

100 ¥4 ERPEEL AT RS Gk

AIAE AR (HAFfreRs ) d kg P e~ SR
fi'rﬂéﬂ‘%;&zacﬁ“ T Az ERY LS T - Mo

A RO R H e R B TRE S B RS udE ?H 3

SHLE b BHAEPERFESDORD - HIE LHMIERE (25 A)

102 & 2| &= 22k RS de & 2| F

[Z] % RFAI LA ]

1.

ﬁ'gpﬁ'r 7| e I'I;L;eg_;-,t: #MJ # B2 23 1 (25 A\)

—G%—@h&ﬂ%@f—@listedy
(= ) Walk-through

RBRAEZJpfaRIeZ e 1 B R EBRRT A 2T B3 T Gkt gl
R TR R -AREEN T AL A2 F LR G T 0 R AR o Y
WarE b %R S F 500 2 ¢ i?%%}’piﬁp\ ’ i%:&:}&%’ﬂ'&gﬁ%?u 5 T eh

FRcipMES > G- B L S PR R R G AR B o o R
(- )auivendior 2 27 NELPEARGR 7 Rk Tap i ST wRHEGE 2 T2
foid ) FZARIBEAUL (2 5) i@ (9 4)
(Z) A RFREAR AT FESE T e oip M ;}70 i—“m;w;?( = 'T} 9 5 BLT
fo I (HR3s) 2 #1832 (FH - ANH W) 2 Fr s s o
(16 »)
107 & 2| &= -7 % RS2 2 2| Fa
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FRANRFEESAILG BRI RERL 2 SRR FERFB R AR
dofrde FEIRFEFH TP P R AR ?

107 & ¥ @SRpL gy 9t RS2 FP e

FR B * ABFO No. 2 4t b ® 38 {7 4 B PF > ot VML (FF anZ 47 2 %

A e S LR I P

106 & & FRpLEE P o P2 H P Y
RED RIS kBT élﬁ%ﬁ?i.@%ﬁ{fﬁ%’é\jg"?&ﬁ% S ]
P2 RIRR R FEEEFE LB H 2 FRF S fAress
A WP R s AR p i ? (25 4)

105 & 2|8 = % 7] % R AJL ¢ | § g

There are several search patterns available for a crime scene investigator to choose from
to assure complete coverage and the most efficient use of resources. Describe as many as
you know that how many systematic search patterns are included? Please individually give
the advantage feature of each.

104 & &« AFERFALG G APE e AT LS
ﬁ@&m%é%m~&ﬁm¢%%@ﬁ%ﬁ’é EE BRSBTS

PP dofr BT F A Y I & PRI T B 2 2 IR RIL G R 7 X i
P B ITRILE S 2ZFEF 80025 4)

101-/& X "‘w;"‘g"aﬁi%zﬁi‘*w-r FLH-% éﬁ#}f@f‘—’_

3

[ peef 256 ]

1.

FOIEE PR RIS S U GRS IR N 2 o FIRSG AL - P Jrﬁ
B o kA 70 f’é%ﬂ@f%ﬁ ° r*w PR R R0 e e~ EAR
e N2 ek s 3T E R W REARTELA £ ﬁlfﬁ?pﬁﬁ P r"*"ﬁ'r
749 B R AL ¢

(—)1.w3} & e B A i (Back Spatter Bloodstain Pattern) ? (5 4 )
QT GHBEE D 2 > B s i e ? (5 4)
3;3_1‘@?..-1,5 mTan']V Pa? (5 4)

278 A
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2. Stain patterns of blood may be useful for interpreting and reconstructing the criminal
events. Please answer the following questions. (25 4 )
(- ) Ifyou find a blood droplet as shown at a crime scene, what does it tell you? Explain.

4

. e L SHESS VD i
(= ) Surface texture is important in the interpretation of bloodstain pattern. In general,
the harder and less porous the surface, what effect would result? Explain with an
illustration.
( = ) How to establish the origin of a blood spatter in a two-dimensional configuration?

Explain with an illustration.
101 & %.J\ —Ji%’%}fﬂ"w—r 1] ﬁﬁig B l‘h:iijl;‘:a ’P‘ipw
3. %ﬁ“é w A R AT 0 REP REEFRFELT A A A AT 2 4 E
EF R RS S REHE L -

100 & < 2|FERET A B AAE L AT IS

[FJBRHE L RE? ]
1 g vJv—h TIRBE S AR | 4 M i (25 4)

(= ) Painting with Light
2 ) Admissibility-of Evid

101 & &% Fapl@rr 47 B2 B gL
2. KRARMPUWET AL TE R P AUAFRIRG FRAATIY R
CER EASLE = ENLEE KL EES SIS S S
kB e Rkl o AAEE PR PR A AR N SRR AL b iR (FR T
gt 5o (25 2)
107 & 2|8= % 488

3. Elucidate the meaning and/or their significance of the following terms:
(A) direct transfer
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(B) alternate light source
(C) principle of individuality
(D) false negative
(E) precipitin test
107 & &4 2|EEREL G § 448 e 2T ERES

4.  Since body fluids like semen, saliva, and vaginal fluids are naturally fluorescent, the use
of forensic light source offers a unique method for locating them. Describe as much as you
know that how do you use the forensic light source to narrow down the specific locations

of stains for collection? Also explain your answer.

107 & &4 | FERFAL A $ AR e 2T ERh

. HAVRBEEEIASLE  ERWBEL R RTROT R HERSB R F
Medete 4 JFIF- 2 H P B DAp Bl & 47 2

107 # &% FuRp g g o L2 F i Age

6. Fde T AR RIL PHREEAS B TEAT DT EpEITL

(2 )% o % % A

- \ 3% 3
= =3

107 & % goRpl 885 90 2 B e

7. FHHRIRFE* ABFONo.2 v b ® WA EEDRE ) B FEINEE T R AR PR

AT S S L P

106 & ¥4 FRplFemy9r R FH AL

8. FEFRILRIAFZLERES  HFF R FFET AT RS RER T
APH O G GRFICERAL T L R 2R iR s 45
R R EZ B PR AR PRI 2 SR
WA RREFTAFTHESPFRILIL TR ITE AR ?

106 & &< gonpl 82T 5 40 -2 FH P gy
9. 3 MAEREGT E TN
(=) 3% Guide Number(GN) (5 4~ )

(= ) 3#.P Flash Sync Speeds (5 4 )
(=) 3P Hyperfocal focusing (5 4 )
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10.

11.

12.

13.

(=) M 2% wRFER g (10 4)

106«’& %.J: %ﬁ%ﬁi?;ﬂi’ O IR H-Z ;ﬁ*;’}%@,@

BRSBTS R SR e E R RS PR KR A

105 & & @R P BT P2 F P eIl
R A G LR Y TR PR A BRE kAT
MW E R wREE 3 ok Ae 1) FUPR ?

105«’& %.J: %ﬁ%ﬁi?;ﬂi’ O IR H-Z ;ﬁ*;’}%@,@

TR T A Ao R 7
(—)ELMPFPERTER -

(= )R ship & o

(Z) B s EHRERE TR I chipr o
()AL R o

(T Hririe 738 €2 EP -

105 & - ERp g0 RER gL

BRE T HBERLNFRAP 2 - f P A I R RREAHE

- 7B

AR AR 7 L & e % oA WA T SRR 2 2 RILI(E [ ALS A% 25 A)

(= )7 kAL

(= )% oh e fgAki2

(2 )izt k= ¢ pd &
Oz )iz 7 304 LR AR
RERET I P 3-F

104 & 2|#z % 70 g

14, M RBF e s B R 2 OF 2 A HE% 0 R

(-)EXXREF L2 LA RILE B S o
(Z)KM FEH 4= e a2 A ARILE * 2> E o
()% *=(Lumino)#EF b sr2 A A RIZE B * 3% o
(2 )% & 2 (Fluorescein)3# v 502 A A hI® 2 L # = % o
(T)RBEATEFERA L 2 AR RIZE % 2 o

103 & ¥ FoRplE R T or R G ke
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MF=Z REF AL 108 & (A RRIAIL) 45 HH

15, e FRSBEHBFE > FF 2 F B HLDNE 0 FRP T v S @A ?
ARSI EPRBESFEPPE O FF LG KR RERFR R EET
WPV }'{% YR = x 4p 1Y 2T '\:]': ?

103 & &4 FERpLEF T o0 BB F IR

16. M2 E M2 i SEFIRFRYBED T FERRRER R T

B AL

(- ) ARt i% i 4Lof £3E 10mm X B F5.6 £ /152 AR ¥ = & % ehffa)T
HEEET R TN E T PAES QXM R T

(=) st ws) RiF2 P PERFH=Z BFF -

(=) #atd * 2835 (Manual Mode) 22425545 (ProgramMode ) 4 74~ 2 % & » 2
B Y e RRIER DR

() Fécid 2B A7 FRIER LT -

(1) 3Acit P L om0t 2 TIL RS enpl s 24 md e o

102 -;I' 3‘;—"\ A-W—FE' figp m.i- IE_,}F%‘Z- ;ﬁ#}%@/@

17. Ultraviolet (UV) andinfrared (IR ) lighting have been increasingly applied in forensic
cases work. Specify individually what and how evidences can be detected using UV and
IR light. (25 4 )

4]

101 & &% 2| EREE 4 5 HAF e T EREh

18. Gk T A2 B AR L S A MR AR AT R 2 S B Ge B 0 (25 4)
(= )R 47 oA B dgEr o
(2 BB i p A B % B S0 5 005 R I
(Z)FFEZ 4P 5 00 FE2 B
101 & & FmpFpy it 2 FH L

19, FRFER 2 P eni P P FEREF2ZBA P ? (254)

100 # 2= & 70 F
20. BECARILBZ 4 DIRFRFRBEI I FETREFT AR v T

B 3E

(- )E S F S s e H B S i Ap i3t & AR R H 0 A W i
# fic ;% (Manual Mode)¥2 47 ;% #-5% (Program Mode)4r i@ ji- 2 g% Jo CREEE S —'F% &)
KL g EL o

(= )3jde i A2 3% #i55¢ (Program Mode) 73 € 6 T Frehan 2 0§ R IRBPR TV
W ig R R .
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GRS, o g R wii;?iéﬁﬂ#ﬁﬁéii;}ﬁz’ijzﬂﬁgya@aﬁqrgi.};_FmJ

100 # &4 FSRp B3 A L2 B e

21, i B EME » MEAIL | oA B FIRMEE = - B AT 5

WP RPN RT BT A TR R URAARSL ) L AN AR IR M
iﬂ(?-) e G (;T R AE

/»
-

W
33

( )i%&?fgmjﬂ(?.)‘#'&f'l\z f’f’f %%2?(5 /7:\)
100 # &4 Gy AT B2 P T

L @ R d FIAMERy#7 Shra L2 L 058 Sa B L34t > K £ F
Fooo Bl o0 2 2 Ay RERE S E o ocidsk (validationstudy ) i 22F £ & 0 kit
F R finiE R Bedp sk o (25 4)

107 & 2#F= & F 38 g2

2. s T AIBRBBATARIL > LM R AEALL T BAT AR RIS
(- ) R
(2 ) B 54002 (B U 171 1575 )
(= JEry’sreagent—
(2 )% bk kAR

107 & %_J\ "‘w;"‘géﬁi%zﬂi‘w-r FLH-% éﬁ#}f@f‘—’_
3. FAAE Fipdp WV RIS E S A s B B e By b 2 B o

(25 &)
106 & =@z % 3 m g

4 FEIAKEERED AFhHeER T2 8 o TP TR, DR RS
#?Iﬂ-’_pﬁ»wﬂﬁ%ﬁxr AERR R VFRPEEE R foF kB RER
SR A el R TR fe e (T4 A -
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100 &
questions

ME=F P
Fingerprints are often used as a means for identifying people. Answer the two related

-W—FE'

(1) Most methods for the enhancement of latent fingerprints were developed based on
laboratories

knowledge of the latent print residue composition. Describe the feature of a chemical

figure below

method, physical developer (PD), which has become common in many forensic
(2) A single rolled fingerprint may have as many as 100 or more identification points that
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can be used for identification purposes. Identify the ridge characteristic as the shown
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4. Glass that is broken and scattered into fragments and minute particles during the
commission of a crime can be used to place a suspect at the crime scene. Please answer
the following questions about the glass evidence.

(= ) What is tempered glass ?

(= ) What are radial cracks ? How do they help determine the direction of impact of an
object on glass ?

(=) Describe as many as you know the methods that can be used for the characterization

and/or the comparison of glass.
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10. Semen is the most common biological evidence found at rape crime scenes.
Suppose that a piece of white female underpants is submitted for seminal
stain examination. Propose at least two procedural methods to locate the
stain.
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15. prséézmwe\,phﬁ’%wﬂgw FIRSAE . (&) 4104 5 £ 204)
(-)#E ﬂ’wl

101 # #|g=% 7|+ &

16. AEHEBEME L EE20  RPRanTE 2 %L TR o gw ET M
Fmg:

17 Gl B mEFRG £ ZHRMpE (5135 A £ 25 4)
()P AR F A E L R A E L R e iR L HEF?
2. Jol 2 B k9 )3 N 4

<
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gz $FEEAFTT 108 & (M FRFAIL) L% FIE

A s b o) A

104 & 2|82 %2 A ARILY 2| F G

18. f- HABHI% B A RRHPTY > BEET - d o WS T R R
B S GE R 2 APk o i B A IR SE D § e Y G T RUPRTE R E,
‘tfpi— a@:ﬁ%i RN ﬁ;’r@[s, ,’EL-—' R 3 ,, Kfvynfg o 2 &ii@']&_m" s %EEEJ;?K%E‘%
L g HAR LR @ﬁ@— # 2 Fraka 1F 0 (25 4)

103 & Z|g= % 12 g

19 EHTBESF T2 TR I RS FR e gr TR O
(= )P »bﬁ-&&%ﬁﬁéﬁméﬂ‘&ﬂ (6 ) [
(C)HEPCE A TREfoEY A (8 ») [
() #P Davis's F#F# ik (FRILIoE* A (6 &)
105 & =)= % 2|F &

101 & &% gomp g pr oo a3 g

21 R E ¥ M BHE (blhe B2 AH 25T E) SRES (blbe: UM 1
Ak D SVRRG B o JLEF AL B IR A R PR E KR o @t R s A
g RIE > M E AR DS c HT AR AT L E B R TR LA
A F eIl 2 B R B RRBRFAR S A NP LA 22
RILEGIES o (15 &) a P REF > APRIT R Y PfE i3 2 3mm 2 RLy
HFiE3 N o (10 &)

105 & 2|3z & $ 10 @2

m

22. PEEGEMEFF LI AP ELAPIITFE FRAYRF LI ROE
Bdem FEEH > N E AT Z'}Ujg’fm—?-ﬁ?” & 5«Piﬂii4#l§/,§*f%&*4€mm%
A féauﬂqf,@“ff?ﬁzﬁ YERGRF? (9 &) 4o (TR g ed2 1 (7. H
LR Aa? (8 &) I FHM E f ¢ (removal depth; RD) 2 X B 3 B ‘T
(halfrecoveryremoval depth) RD50 eg, & (8 4 )

o

e

102 & 2= % $ I8 g

i

23. F ThiET AR EEORIE T EP KR ﬁﬂ"_ﬁk‘l ERLE AN r‘”}i BREiTs ol
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gz $FEEAFTT 108 & (M FRFAIL) L% FIE

(= )Fry’s reagent
()% 7h k3 LR AR
(I)FT P HEEE

107 & % FpLg o0 M2 B AT

24, BN MBERG S FRME I (F LS A £ 25 A)
()%w_m%m% %%WQ%mm%ﬂﬁ Al 2 4ol 7 L Fg s

104 # ﬂlj%\f_:_ § o2 & LAY o g

25.

(=) &rfaﬁyn.Jg;ﬁig_;ﬁ%%&ao
(2) doie  $55 f82 2GR 2

cUNSE N

(T ) 4eip g2 LEE 45X 9

102 # %T«’: g_‘;é*ﬁiﬁiﬂ{% M- e T

26. P T IIRS P FEF AL 2 R FF
(-) £BEFRE
(Z) #HF 7B X ERAPE A
(=) &3 # 6+ B2 (lon mobility spectrometry )

104 & &« @Rl 85 ir 2 FH P iy
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P

(##2 $Esf

1. Elucidate the meaning and/or their significance of the following terms:
—(A)direettransfer—
—(B ) alternate light source—
(C) principle of individuality — [% :x : Individuality T i it (%]/2 /48) 3 #x]
(D) false negative

B orecivit

3]

107 & &+ 2(EERFET o §AAEE 2T s
2. /AT TRIEESRIL | F ML 2 (25 4)
(= ) Chain of Custody

(7 ) Admissibility of Evidence
101 & &4 FoRp g A B A
3. WE R A RREFHEET MAES F R Al T s il § R R BT
BT IES G AL R DR T RSB AILARR DR E TR AT RER 2
B R A EEHERERIP? (25 )

104 & 2= 32| FRF LR 2| T F

4, FEBFA-PRAGFADETLEREFE ) B2 BRAL D - NEAD IR TERK
FARRDEEINCFIRERR T A TR T Rk (T2 EI) tpre B2 HHE R (L
CR ) drk R E M PEAR > Ao RS T - A ? B (class
characteristic ) £? % 8 4 #c (individual characteristic ) 2. LBk 2. o (25 4 )

103 & 2|8z % 2% RHAIE 2| F gk
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gz LEEAET 108 & (P F FEW) ¥

[Fkdg MR EHE]
L aseshbMEe? ¥ HRBELL By d Do XL L3P - 7T ERT %
Fi17# %% 12-indanedione (1,2-% = fit ) k A B 44 +k (Ninhydrin) EHREZ &L L
bR R o BT AL
(= )7+ 1,2-indanedione & E&?ﬁiﬂi#ﬁ RV gt P2 M4EEA ¥ 8 4 1,2-indanedione
MIRLE Ry R p ehic B 8 it o (10 &)

(= )3 #f 1,2-indanedione AFI Ry X e A o (5 4 )
(Z )% 2 & 2 £ 58 1,2-indanedione ARG i R E 7 P A > SR dofe ¥ S
£ & Az (MMD : Multimetal Deposition ) = =t 34 & ? 3% 1 R IE 425 < (10 4 )

107 # =gz % =|E v &

2. R AT IREHORIL  FRP RBERAN BT ERET AT EpRITS
(- ) %2
(=) # ththis (7 By (€1 63 4))
(2)% % 5 % i

107 # & FERp By o R 2 BRI

3. BN by e ih sk ] A ELALE SR AL T E T AR AL O
HP AR 2 R (10 A)

FEP B AR LRI e (10 4)

R e (5 4)

~ o~ o~
[
p— p— p—

Ji

106 # =gz % 2| &

4, dpcd £ b RN RSB At A A B RIEEB A P R A2 B o (25
A)

106 & =|#= % 13 g

(Z)F 7] & TR R 2 BEGE  A H RILR e iE
(AYF ez (B)F*% 2  (OFM#U:  (D)DFO

106 & % 2[R ERFEL A § AT e 2T EEH

6. 7 BipryE o v TN
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(=) WP fof ;éé%'%m/%ﬂnkiﬁ DRI * ek 2 (8 &)
(C) WP BT FERIOFR R 2RI RGE 2 (6 4)

105 # 2|g=% |- &

T3 Wop e ’FF“""«%T”JFF&-

El 2n23b )

(= )gfbp@ kg Rt R R RIE > A AR IR B b ] o (8 A)
(Z)RP #E N BRI PR % (6 A)

104 &# 2g=% 2% i+ 5§

(Z) 8 ”'”’*E»_'\ﬁ&"k’%‘/f* ?‘iﬂ“"”}; 7@:1‘5‘31‘#
(2 ) 3+ luminol test i & R IZ & & i ﬁii °

gs gz o2 A R- sl gL B

104 4 EEpEE Y T g

9. 3 B 1 Physical Developer( PD )£ Ninhydrin & ;L)gﬁu—k;fﬁ CESRTE “- o A SR U 1 g
(=) %P PDEIRAERI XL F BF] ~ 7 a0 * D2 BAERH - B3 (TiEiR 2 RiL
LER - (154)
(= ) 3P Ninhydrin BB RIp 2 F sl - (545)
(Z ) @dl-kenskt 2 Frikdpr > % Pt wfE 3 2 BR Tk it 250 R 5 (5
2
104 B ERpEE e o1 g

3

10. ff FRBFLans A R ACLE S s HP R iR A F Lab g g ¥
'L‘;,JFE%E‘

() 3 F S i RS PRI - (5 4)

A 5= el VIt *na‘)KRI\\
< a L2 A I

104 & F 5 AREpFA YO RAZ B I

1L e jphsef > e 40 Eendg oy VBRSR B4 fIRE O R TS AR
@"J\#F}.i’m" PR et o § BB RIp B e BT AR AL
(VAP R A G A AR T BRE T AR BRI R ETLE 2 (54)
p.3 0f 39
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13.

14.

15.

16.

17.

18.

gz LEEAET 108 & (P F FEW) ¥

(C)RPEEZTRRET M BRipR2 A @R g 2 2(54)
(2 )4 m=pe (Serine) »4p =4 ¢ it 7 €5 % ﬁ s LH G B BP0 B R AR
ML R 2 5 F b4l ? (10 4 )
(B)F U BARRERR R REF ZApT > LU g B+ 2 5 g
WL @ 22k ? (54)
103 &# =~|g=% "|F i+ &

LR BABRIIR O BAARRRHIE RS ARET K- o MRS T B2 R

PRLSSEER 2R o R X R AEL & h- SRY G T REDATE F R
Ricd BERC LR R k3t — Bk SLi AR b BUR M e 2 IRZ R
ey R ded Rl > 1 AR (TR~ 2 F 1 0 (25 4)

103 & 2#F= & 38 g

BARRSY R EGF ERFRE Y RFER L L OPE S F B R OERE &
Lo E T IR

()P EZ & BETEHRERG R R ? (54)

(= )i 4 w2 ACEV RRl? (104 )

(Z)3 gt 5 gl P dp P22k | 24492 (10 4)

103 & #4 g p s 2T g

Wmdp MR Y 2 '—E—*J}ﬁ,ﬁﬁ%ﬁlﬁ‘uiéj 3 riﬁii}ﬁf‘ﬁf%ﬁlﬁ‘u%y(% A

102 # 28 = 22| X RIRJLE 2T Fp
T OB R I BT s E T S| RAE

(= )BRIpiren= B> BIRIR A F e ? b i 2 ERAp RDRIZE 2 A A o (10 &)
(2 ) #rdp Rechd T BIIRIR P s 0 Ry B2 BRI R R IZE AOZAR A o (10 A )

102 &# =gz % MF 8

REE R R OR TR P O BRERET SMAR B LSS A e A
v e ?
102 & &4 AFTERFAL G G APE e AT LS

e RIATY T BRI PR LS 2 R LR RO SRR
o FENIEE S ABEP AR .
102 & &+ gmpp gy 2T g

L T A2 AR
(- ) 4P BEALACK ® #Ase 38R ) 7 5 1 2 BRI R 9
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gﬁﬁ'—"p; or 108 & (2 F FE) ¥4

l‘]?‘-ﬁL %L?éfiﬁé‘é&j‘!a;?

'M

|

779 9
o E\‘ =
ke

- 35
+V

~ N N A
RN =R Y

NN AN AN
o o

in|
&)
€
i
\t—
&
=y
&
oe
~0

102 & 8% FpEE ] T M2 B AT

19. 3w & T IR AL

(C)rr FHBERRE? (6 4)
(2 Yoo BRIy 50 (FPEF 3 L) 2 (6 4)

101 & 2| ¥ = % 2] % BT 2 2| % g

20. WA RERG Z o v ET AR [
(- ) * AR AUKZ RBERR S TR BRI R A ARIEE L FF R (6 4)
(=)i¢ * 2 & g% (Dansyl chloride )@ # A AR W2 LA RILE L FF i3t (6 4 )
()2%ﬁ?&%ﬁ”bﬁkﬂ@&%*’%*@W‘“ﬁﬁ@kiﬁm”¢°@4w
(2)FAd 2 BRip PR agd 3 PR FE? (74)

101 &# =2|g=% 2L 8

21, BzF ok Y o g R A s £ Flpt o B E g 3F 5 FRY
®oE Q,sm:u@g'_, XTI R Adp R oo e FT AN ATR A 4 KRR E
(- )“” AR EHR R R ﬁf&ﬁn%ﬁi/ﬁ%#ﬁ RGP Y phfig 0 E Hdefe §

B (pEhErgr gdl) 2 (54)
(= )P § (3R BRI i & F 4] ? (104 )
(Z )i B2 @ 44 (rthodamine 6G) 4rir BIIRRF A9 6 ek (Fg M4 %
H) 2 (54)

(2 )saif Bt P AR Ao PSS F MR RE R ? (54)

100 # =gz % 2| &

22. Fingerprints are often used as a means for identifying people. Answer the two related
questions.
(1)Most methods for the enhancement of latent fingerprints were developed based on
knowledge of the latent print residue composition. Describe the feature of a chemical

method, physical developer (PD), which has become common in many forensic

laboratories.




(a) Ridge Ending 6’

(b Enclosure

()| Bifurcation

0
\
\
@ | land % \\\\\&\ 4

23, LR BAERS RFAIL ) B R FRRFT 2L - AR FEOAE R 6 R
e s g AT BT A v SR LRI 0 L B R e B R

33 m#ﬁ(i)iﬁa’ ) ;%—w» ¥ TR AR

L, 228

(2 )P B s ARB TR () X e F st 2 B35 AR IR 15 38 e (H) R 7 1
hefe HAE R F RS ) 2 (10 A )
(2 ) B 12 ehdp () Rar e 2 7 3 L3R 7 (5 4)

100 & 84 goRplEE ] AR b AL

[58F %p2 L7 # F47])

Lo i s

(- ) Rfvalue

105 &# &4 AT EREF §AFF e 2T EPH
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NEZFFFALT108 & (M X FR) L HHE

(= ) High explosives
I LDB56-
105 & 2 EHpee gt 2% Es

Fm XA LT L (25 )
(-) ;%*% 4z F;bpg Ay (mtroglycerm)’l Xz L %?F Bl e

AR T 2

R i) -W-FE' p&#@%’ - ’1"?-&1 3@'§U€$}§n’/‘54" —'F '\4
R Ea R LS IﬁLﬁ;,,,LA\%%;gﬁ%#?@ﬁﬁm&ﬁ"
v WRHERP I S L ER DR R o F T

SR PO R ) LE
PSS PE S VS

/

=

E R TP o F] > e

RO 2R

(-)F BHFERPFLEEF LV ED k> FRPILS R hE TV EF Lenle A
A 'fr'/" de @R B g o (10 &)

()7 BHERPDIRHR D 2 AT g 2RSS e R o B R kE
R EAPFEBOR P R D F o P B R ROA A RIEfof & kR
AAfpd > MELoRH T REVEIEAL 2 AR o (15 A)

107 & =)= % 2% it g

hz HH o RS FLERRALE A AR K
S %;}%ir@i‘}\'%‘{ Be s W FSFEPE L A MM 0 Arig s 2 LB

9 g
S GRS R L RE AU EERELRIE? R 04

HEp F L RPN F2E D

(=) Jz*hak¥ R(IR)

(Z ) %7 8 kA kLK (UV/VIS)
(=) B % & R(INMR)

(=) § 1K 47 ¥ & (GC/MS)

p.7 of 39



Mgz RFEAFT 108 &8 (| FFER) 94
(1) BRtss T RFH#& (ICPMS)

107 & -+ 2|FERFL 8 AP e AT EREH

‘3\\-
%m

1. F TR T AP ERREMORIZ > TP %4 /$—t’
(- )Kastle-Meyler test
(= )Acid phosphatase test
(= )Sodium rhodizonate test and Rubeanci acid test
(z)*]% DNAY—STR # |
(2 ) 7 A8 S 7R 2 A 47 1 P

107 & 84 FSRPE YO BE B RJL

8. BUFrERFAFIE e hilEl  ARL EZ #\iiﬁﬁﬁ&%#ﬁ BRI~ AE
o RBRCRTS R BIE S AERE B E B JE SR ook > B
P ERZ G A ERFS %*%%J#f‘-"*ﬁﬁila o ‘%ﬁ?« SRR B Bt /rg"g‘* gl
BRBCFETE FFIET BT R S ERRTS R 2Rk R R 2 2
Taet BRI RIL ~ PR~ G R fordZ S 2 o (25 A)

9. ?‘3—%?] B2 45 T 5 B ach/X 540 a0 3 A 7 % (SEM/EDS) =4k 7"’]3&35 fedf R e
i ’3—51 B 3fp# 5 b scit SEM/EDS e 2 gt o

106 & B4 gomp sy er )T g

10. The role of the Scanning Electron Microscope(SEM) has become progressively significant
in forensic sciences. Answer the two questions about the SEM.
(= ) What is the basic difference between a SEM and the other microscopes used in the

crime laboratory ?
(= ) How can a SEM be used to identify the elements present in a specimen ?

106 & ¥4 | EREL A 4L R 2T RS

11 T &R #2422 242RFET Y > BRHAFAMR* Zi6F = 3 (triacetone
triperoxide, TATP ) “B*F4 o w & T 7[R 4L ¢ [
(=) M TATP & = v’bpgﬂ*fia‘%é PR F o (6 A ) [
(2 )Rl TATP i Bt o P HARGF 5 - Bt - B FHEDRF (8 &)
(Z )P it Gtk TATP s 4772 < (6 4)

105 & =|@=% 2|g 1 &
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gz $FEEAET 108 & (AT EW) T HHE

e .
(= )P S FRT L E g gE e (6 4 )
(= )PP mAB ST A F L 2 W Ay KR 2 AR ST A e el A 4 -

12 HEAPEFID ARRFNEL TR o 3w § T AR

(8 &)
()M Ed * KERE SRR ANRES 2> S 3RF (6 4)

104 & =)= % 2|§ &

- —

P 2 o

13. MY RERBEAP L 2R ET v § T AR

2 7 2 By £p

(=) 3§t SR P2 e g 2 o

104 &# &x AT ERFG A AT e AT FPS

14, FHP T AREFRIOF A ESLS R 2 R
(=) ERFRE
(Z) HFUNFT AN X ERAPK A
(=) 33 # 54 B2 (lon mobility spectrometry )
104 # %_J\ g;"‘g"—akﬁi%‘fzﬂi‘ St TR H-Z éﬁ#}f@f‘—’_

15. 1 MRS 2 g3 S FR IR (GSR)BEHF 2 FFEE g v § 7 5 4L

(- )33 M GSR 2 % &% ? ##c? boir 4k & GSR? #% GSR? (16 4 )
(5 )M R do i (T A)

WU E KR 0=0.05 0 WP T A2 gHES- RS2 2R (2 &)

FRMG T € R UL SR AR
~ AR PAFEL | AEZ

_RTEE e R R P
% o= - i@ i
Al 0.1522 0.2833 0.1311 3.676x1073 6 2.83x10 7"
Ba | 7.173x107% | 1.126x107% | 4.082x1072 | 2.472x107* 6 2.95x107°

p.9 of 39



gz T

Eipper108 & (F|F ) L9

“n
Ca 6.105 5.692 0.4123 0.1847 6 0.0677
Fe 0.5663 0.3753 0.1910 5217x10°° 6 2.67x107"
Mg 2.257 2.353 0.09630 0.02876 6 0.0475
Mn | 9.724x1072 | 4.653x1072 | 5.071x10°2% | 2.929x10* 6 3.37x107°

103 & 2|8 = % -7 % RapAaw g o]

16. VBRI I T TR > ARG AL o FT IS AL
(=) YV FHE2 AU
(Z) * it twplk (IMS) W Rl LT HF VFE2L RLES
i ?

103 & g\f-'y‘ 3 %’?‘EH ;E A ﬁﬁig‘@_ 2% Ea
17wt p 3 FRUAL|E 2 RT R £ 32 3 4P F R 2 LRI )
HA T B HE R Ry MERS A Ao AR T 5y BT IR

=498 JB J4 e e 1 1y

(CHERAL|FE I RFERY TR L2 VF - FHN LI L FNIEAL 52
HRF2 L F 3l aw®? (6 4)

P T B AN = BN D278 Lo

18, W R T AIRAT

(- )i B & LEF 52 (tetryl) ~ DHMTD (hexamethylene triperoxide diamine ) ~ %4
2 (PETN) % = B RFH ng st ¥ CRE ~ &g R e it AP 2 RFH 2
B (9 8)

(23R A pd L = AR RS SR IR AL A 2 B A
Moy btz A RILE ApME 2 F S o (44 )

(Z)Fsif 10 TR od 3 045 0 SRR Y 2w i 2 BRI PR TR R
2 KRR > X ole igd Ry STRGERS 2 RS (12 4)

101 # =gz % =|£ v &

19. MY HFFEL RIS 55w § TR
(- )Fpad s &4 R A1 OB R F MFAH A SRR AL L 2 SR
ool AR ERER LRk fa T
(= )iacit F A8 ) * e 55T 3 BEACELA ¥ A 192 (SEM/EDX) i+ L o o
FRGPE > FHFERP S 2 TR S R 2 R e s ST 2 o
ERE > §F AR ?
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1.

5.

zujg:“

()%

BfoB

SFEELET 108 & (2 F EB

HEHELS L L ARG ISR 2R

TIEVE S8 P i S RVEEETEIE S

[4 4" -w—FH

MR AT -

100 & &« @Bl 79 P2 FH T

~&#h ]

106 # 2|8z %

Elucidate the meaning and/or their significance of the following terms:
—A)direet-transfer—
—B-alternate light source
O} princivle of individuali
‘D)l .
(E) precipitin test
107 # &« MFERPFP LT e 2T E3MA
ST pPL Rim (B LA S A0 % 25 A) [
(= )PCR (Polymerase Chain Reaction )
(=) Short Tandem Repeat and DNA profiler
(2 )iseit Y-STR 2 #mpmiL
T\ -
T )%
AT
—(— Rfwvalae
( = ) mitochondrial DNA
(=) ppb

105 & &+ AT ERFG A AT e 2T gk

(z2F gkt ) (4S5~ %20 #)

# & (Reference material )

[1(=)SNP (single nucleotide polymorphism )
|z INGS-(Next-Generation-Sequencing -

a8 L

(EFLE S A 215 4)

p.11 of 39
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10.

ANgz SEEAFT 108 & (AT EE) $5

- A—JHetstart PR
[1 (= )Real-time PCR

(Z PERABR LATH0R o FIR- LA AR FRETRE 7T O E > LY €
fofiviz (Kastle-Meyer test) k4~ fe:27 BLT § £ P F & i il o filiz &
RIRIZE#HIE? (6 4 ) $H3¥7 iteRlS% Bicw 2 ? (4 4)

- 23 %ir’,u«';:'*ﬁ”%ﬂ#w'»\#rb%a*z%&‘_l:"""'zz 23 d v
— 3 T TT o= = 7=

107 & 2| &= Z -7 % RS2 e 2| F Fa

Bz kding LAk 4w v B REEF
(- )'5"-’"" Fw z ﬁ,,z‘?(S A)

(2 )hek 42 F L+ pent o 4o (T4 DNA 2 2 (54)

107 &# 2= % ~E 4 4

BAE > £ EWTF - B 30 E@EMARS - RiT L SNP (single nucleotide
polymorphism) DNA #jispt%k » gjemif
(=)®3 SNP? (54)
(= )4e@ e * SNP chDNA 5 E &z F 2 (10 4)
(Z )heie P SNP A %14 2 (10 A )
107 &# =|g=% 2% 4 4

TS T HUFR B 1S 2 RIS > U 2 AR T MR F 2 MR PR (IR ?
boin BT 2| H iR s 2 A e 2 ﬁ@@wo

107 & &+ 2T ERF AP F e 2T ERh

;%— st T I BRI RIZ > TP Ao 2B H S5
(- )Kastle-Meyler test
(= )Acid phosphatase test
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gz LEEAET 108 & (P F FEW) ¥

(2 )7 % DNAY-STR # |

107 # &< FRBPEFT A RFZ2 FHP I

’

11 PRERFELSPHFRT R d s B F7NEHRRH I TR 0 (L o B dra )
R R 7 (25 4)
106 # 2= % 2% 2 %

12, TG RRE B AR AL B
(- )Polymerase chain reaction, PCR (7 4 )
(= )Short tandem repeat, STR (8 4 )
(= )Hardy-Weinberg Law (10 4 )
106 # # -« FRpPLEFT T 2 F

=)

13. TS PRERAR S PRAER RS PR IARBELS 2 F
PRl KR RSP F LR A R R A A TR R A E O
B F PR R T IR AR Fid % 0 DNA #3220 fe § %
EEE S DNA ST 8% MR PRy T 75452 4 A F DNA? Z 7 DNA &
TR R (25 &)

105 & 2g=% 2|F2 4

14. Please answer the following two questions about forensic serology.
( - ) List and describe the forensic tests used to characterize a stain as blood.
= ) Why would you perform presumptive serology tests ? ( Why not send blood stain
evidence straight for DNA typing ? )

105 &+ =(F&ERET o 8 AAE e 2T ERES

15, &M% F G BERp
(- )Kastle-Meyertest FEX2 MR~ Fr 2 R FE 2 RIDE R 2 o
(10 =)
(= )+ Immunochromatographic membrane test 8 2] P30 14 & {7 ## i 2 2. R A4
FHeszem o (15 4 )
104 & =)= % 2|% 4 4

16. Please answer the following two questions about forensic DNA typing.
(= ) What are the sequential steps to complete a DNA typing result ?
(= ) Suppose that you are a criminal investigator and receive a DNA typing report for a
blood sample. You find a four-band pattern of an STR analysis on the sample.

p.13 of 39



SIF ol %K«Ef""-"rlOSﬁ ((5"]1 )

What conclusion should you draw ? Why ©

104 & &4 2T ERFT B AT e 2T E S

~m|

17, F3p V2™ 7 & 5%

104 & 84 g g 2T g

18, BEPETERY 55 TRAE AL HATHL BT F2 I 1 A v iR £
s}:ﬁrgﬁ 5 ’i—ﬂ—- 6’1? JIJFF %E :
(< )3 & DNA 38427 > doin & 5|85 T i £ 2 DNA &% ik d 42
DNA - (10/,,\)

19. #4tisr2 ABO £ A% 3w § T A0 AT :
(- )33 4o 41 * absorption-elution method # € ¢ x 32 ABO & 3] > ¥
%2 K3 (@ 45 # Rl i Atype ~ Btype ~ AB type OtypeJ—Bemba{ﬁyp%7

Sk ) (15 %)

20. Semen is the most common biological evidence found at rape crime scenes.
Suppose that a piece of white female underpants is submitted for seminal
stain examination. Propose at least two procedural methods to locate the

stain.
103 & &< AFERFTAT G APE e 2T I

21. The steps of forensic DNA typing are elucidated as the following flow chart. Every step is

essential to complete a typing result. Specify individually the process in the blank (A to

F), and briefly explain your answer.
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Collection of biological evidence

|

(A)

103 &# & ~FERpmy o AT e A M

20, WIS 0w B R B2 PR 5 A iRk o & §
(<)% LR pe Ak RILE 7 Sk o
(= )KM &84~ i oo 32 FA A RIZZ Ji ¥ = 2 o
(2)% % %(Lumino) 4 F & 572 LA RILZ ¥ 2 jF o
(= )% % % (Fluorescein)3¥#® & 52 A A RILZE i = 2 o
(T)LELAITZFRERALZARARITE B* 252 o

103 & ¥4 EpEE g o REE G A

23. FMEZRTERELIAZT IR FIEAZEREF T TSM A bz £
kA E R > TRA L e R AR AER @Pé%/z PR Y s il
e F,zm FRFA TS B2 % 2 oS P 0 BRI T AT MR 8 e
fﬁﬁ'\a&f—! T (25 &)

-n\

102 & ~|g= % 2|%2 4

24, TA\EAE e i B % A4 (polymorphism ) 2. marker ¢ 34 S|P 54 marker 3
p.150f 39
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B - BENA QMR 8 % @ 0
[1 Haptoglobin(Hp) (5 4 )

[] Rhblood system (5 4 )

[] Transferrin(Tf) (5 4 )

102 &8 ~g=% 2E 4%

B>t A4 58 DNA #5850 (- ) 3#P DNA % 4]4% (polymorphism ) 2 & & » I 8 b4 B
%:ijii DNA ; ﬂl] ‘tt7 ZKl_\F'—Jiil ° > > . N2 - 5 4

s

102 & B4 g sy er )% g

P

.ﬁ%%%fiiﬁ%ﬁ”ﬁ PR % B AT R BT 0 RF L 24 A - ACP 2 P30
LERFALAABA OHIPRT R L BRAMRE] P ALK D (25
~)

101 & 2|82 %) 5 RAAIL 22 F g

DNA technology has become an indispensable tool in modern forensic biology. Answer

the questions below.

(1)Describe the features and /or the value of the (a)Y-chromosomal DNA,
(b)mitochondrial DNA, and (c)nuclear DNA, so as to be applied in practical cases?

(2)What are the significance of the abbreviation terms below?

(a) CODIS)EEN(c) SNP(d) STR(e) PCR

1008 $4 =|TERELS G APEL 2T R

¥ * cnDNASTR % 5bo 4r 15 33500 46
B PP E R {2 FAIRE L R 9 ;

101 & =|@=% 2% 4 %

FacH I EREEET ¢ RS R s R IR H G R R o (20 A )

100 # 2= % 2|F2 4

T PR R 52| F DNA B 53 a0 d A 7 cnilen s e 2 A 3 Rie st s
25 A A EP P R A R AT B AR G PR B E Y
(- )Y-STR
(= ) Nuclear STR
(=) Mitochondrial D-loop
- Mitochondril-eytochromeb
(7 ) Amelogenin gene
p.16 of 39
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100 & ¥4 g p 85 o 2| F g

st ) (FHS A0 520 /)

[J(= )cytochrome b
(2 )SNP_Csing] Leotide pol hism
[(z )NGS (Next-Generation Sequencing )

104 & == % 2|4 4

2. AR LW I(F )RS o H 15 &)
[J (- )Hot start PCR
- {(=Real-time PCR
[ &=)Adipecere

102 &8 ~g=% 2F4$

1L PERIxERg "*’Fﬂii" fm¥e OV S R R

(= )differential extraction s p =7 = = S @ 2 (10 4 )
(= )Dithiothreitol (DTT) hi* 4 @ 9 (54 )
(2 )hek e d '?;]‘ A apFF gt > deP B FH % DNA & 2 (54)

107 & 2g=% 2|F2 4

WP g ETA%_E'_%« fwre P~ Ho (laser capture microdissection ) 4 gim*e (R 2 3 A
2% DNA #FZ3 dag* 2 (25 &)

107 & =)= % =% 2 %

BipH > A ERTF - B 30 o FEAEE 0 BT F SNP (single nucleotide
polymorphism ) DNA Hjisghik - gamif -

{5 = N\
3 :

(= )heie lu* SNP HDNA #3567 &2+ 2 (10 »)

(= )hefe i8] SNP A #1412 (10 &)
107 # 2| = Y ﬂllii;ﬁ,

=
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W OET UMY A A e A e BT

( ) defPgd i 2 A @ ABO £7] 2 (10 4) [

= 5 e Fe £ 3 %Al protein marker e (10 4 ) [
F = F

= A1 feF? 25 %Al protein marker 4 45 AR o (5 4 )
F f

105 & =|g@=% =% 4

#w % T 5Bt STR (Short Tandem Repeat) 2 4p B F* 4% @ [

(- )34 w3m THOL % DI16S539 ¢t  STRmarkers % é &+ 2 % (10 4)

(= )%~ =l#P Simple repeats with non-consensus alleles ~ Compound repeats with non-
consensus alleles % Complex repeats #* 3 & STR #FA|2 23 E 20 73
Eojmpz (15 &)

105 &8 =2|g=% 2F 4%

EFRA RS L ERAR S TRAEARY  FH L RBEL 2 F
W R RSB S F R AR AL A TR R RS ER
gj_}zpﬂtbigﬁfﬁ‘_;ﬁ’ﬁ PAFE BT T TR e i3 oh DNA #7% —e/z,,,fg,#)g 3

&@&%Dmagig%ufﬂpwiﬁa@ FHsE A AT DNA? F 7 DNA #
7 gHERR - (25 )

105 & 2|g=% 2|E4 4

mied Foc § LpERE A ] (cytochromecoxidase subunit 1, CO1) A %4 fm s
RERE ZFPRGITNL FIEBATF? 2 558 F 3k 5L (Barcode of Life Data
Systems, BOLD ) 3 ®4F¢ ? 7| % &3> 5 3 x?@’* ? (25 &)

105 &# 2= % ~E4 4

Pk e LI R 0 AP A TR MR DNA 2 & P £ L v
DNA 2 55 Rvé #3222 4p B 712 2

105 & & gt or 2% A
AR DR AL PR “f? AN R - S AL LR X LY
Rk P AR N RIS R LA R 2 B e P
m?ﬂ“QﬁDNA”%WFWM A A R R AR L AR A
%7;—/,;\ BlgLp A R A ar R 2 A4 pF (2 Hhal 3 B]) 12 % 4% Single base
extension ( ¥ SNaPshot) 17 j2 » i2{7 DNA ® 2 (% {352 & 7 » 12 F% 4% 4
2RI I R 2 e (25 A)

o %*gé
\. /;‘}
=
T\
N
i
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(GG

[1(= ) Immunochromatographic membrane test i iB] P30 & {77 #22 hIi2

Bl et )e (15 »)
104 8 =gz % 2E 4%

11 f1* £ g T AP HTE T e 2 DNA-STR (shorttandem repeat) 2| %] p¥ » 4o i@ i *
& p (B F:B/15) #1241 & (positive/negative control ) & i {7 F2 % % h& 5 ¢ 41 (&
¢3EPCR &A% ) 2 (20 »)

104 8 =gz % 2F 4%

12.

(2 ) 3P luminol test eit & R 12 &1 & i = ﬁ‘\ °
(f)—:l_‘ngf—hz;nﬁb e W i

A EX m- ¢
v 7 AI\H

13, #3PrIFetd 73 T F2aHAme L AR F2 1B L L i il &
*ﬁgé‘v s 'El—\}. g—r 71| B3 .gE :
(- )’j‘?“apg i DNA %p-iffe? > doie 2 859 {4 d 52 DNA &l 2
DNA = (10 &)
(= )F #x A% i3S dwre gk (Flow cytometry) 4 37 Ie fE5f2 fwie o Gl S s s
Binve 2 RIL 0 LR doin A BT PR e Bl A b L e o (15 A4)

103 & 2= % ~E4 4

14. &4tz ABO & 3| E 0 35w 8 7 5 R4
(= )7 i@ 41 * absorption-elution method # T i« 52 ABO « 4] > I p H %
S 2 23 (@ 2 HFPle i Atype ~ Btype ~ ABtype ~ O type % Bombaytype 2%
2% ) e (15 4)
(= )3+ 12 SSCP ( Single strand conformation polymorphism ) 2. 4 47 » #FZ s 52 ABO
w32 RT3 e (10 4 )

i 5k

103 & 2|g=% 2|E4 4
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15. A EMBFFR2Z A ERME > H DNAE ¥ 2 LA 2182 247 c 28 m
A2 DNA 8% 3% 57 7| 4 ¢
(- )F & f1* % 3% PCR (Nested PCR) $ /78 {7 R 51kt 2. DNA 45 f > 35 P P 3 &
7 PCR 2 # igadgl - (10 4 )
(= )% DNA #2627 % PCR Frfld + 37 &2 £ 745 & DNA 2 {2} > 3
p? e e 44+ DNA template &2 DNA polymerase & {7:23 o (10 4 )
(= )44+ DNA Z j2 4k 482 STR % > 335 73] MiniSTR - (5 4 )

103 & =|g=% =% 4

16, FH A R B IR IB R DRI § T 2 AURE > TONEL T R T R 2 s o B
SRR FE 0y T O
(= )F#LP 4o fe 1] % 32k PR s (Radial diffusion test ) » 3 {7 v 2. Jkofs -7k Je iR 3
( Starch-Iodine test ) - (10 & )
(= )eeiP do® 4% jicd 2 DNA & 47 > ngerdip A paph o (5 4)

103 &8 =2|g=% 2F 4%

D)

17. 7 Moo F b RIS %3 ISO/MEC 17025 2 33 » @ su@ e ¥ TR &

K % F A 2 2 & F T4 Validation > ® & § %4 Proficiency test 2 23] o 3

P

(- )ir3} Validation ? & 312 3 $ G F % 5 & 17 STR 2 # % 5 b > WP F % 5 P
5.2 4 it {7 2 Validation 7 (20 &)

(= )3} Proficiency test ? (5 4 )

#

103 & B4 gomp sy er )% g

18. P2 P Ed iRz EHIMEr L LA FT 2 M FFEHET > ¥ STR 2 A4
AR ANFE kS MY H fdp2 AT BT OIR AL
(- )i 3} Hardy-Weinberg equilibrium ? & % &4~ 2 THOl 2 DI13S317 ] % » 7.5 %

LB E(729)% (11> 11)> m THOL 2. allele7 2 9 f2%3 ¥ 2.4 B4 F & 9 5 P7
% P9-DI13S317 2 allele 11 %% ¢ 2 4 {47 & 5 P11 35-ik J5 Hardy-Weinberg
equilibrium 3+ 8 %= B STR 32, A F| A2 &4 F - (15 4 )

(D) FFT 2 %506|7 » - B STR w2 FT 56> % alleleP-Q 2 R &
HEEY 2L GHEFABGE prq R oro A NE T S B % )2 PI (Paternity
Index) & - (10~ )

(alleged 2 ¥

father) |(XERF |ZEF
£ 5l — PR QR | PQ
£ = PR 5 PP
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103 & &4 g gy 2| % g
AHFEZ WY o Re 22 s e 2 s (BT ) 7R

z
f#ﬁ—%ﬁ%ﬁﬁ‘o@ DNA g7 0 #¢ 3- STR R FER S hdod - o Fkdhinit + 25
Z ) PHE T Lk ke (likelihood ratio ) - (25 4 )

Wi AR swAny  AF
¥ 13,13 12 0.1
z 12,12 13 0.2
A 13,13 14 0.3
T 12.14

102 & 2g=% 2|F2$

20. T b b % ¥ B % A1 (polymorphism) 2 marker s FA B 3A g4t marker i
B F AR R PR .1;*&/,,\ THEPEAFLESRY
[] Haptoglobin(Hp) (5 4 )
[] Rh blood system (5 4 )
[] Transferrin(Tf) (5 4 )

21. Fm;é uszﬁg*“ﬁé Fo 2 Ap R R AR

DE)y» 4+ P#?.n 2 - F\’ﬁ%w& P DNA AATRE RS ET R IRECRE
T EIREF)F > EEE S O DNA A7 D A B TiEE R i DNA A 47 %
M LT T R h? (6 4)

102 & 2= % 2% 2 4

22. Bt A 5E DNA #3235 (- ) 3%5F DNA % 4]42 (polymorphism ) 2. & & » & 5 4] 5 B
kcit DNA 5 4042 #14] o (= ) 33/ @ % dANTP i % DNA 25 2 A & R 12> ¥
KA AL

102 & &4 gomp gy er AT g
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23.

24.

25.

26.

217.

28.

gz LEEAET 108 & (P F FEW) ¥

B 202 S IR R 2 %s‘;_:i’ ;%Fruﬂq D0

(- Ve Eud 2 e 8e 80 g 2 (104)

(= ) stml P de P 1 g % t’L_/z‘ ( Alkaline denaturation method ) % i& {77552 (F74
$2) W BT R A g s R ] o (10 A )

(Z)# - B RNA T2 g oo JRPI PR A TR (10 4 )

101 & =|g=% 2|4 $

Pyt stk g (25 4)

(= )7NERIF2Z 2P Fd HiRAHBRTFRLIBELF B B 5E 6 8K
ﬁ:{ﬁkv AEIG ML G R Ao & TR T

(Z) 2 mg TiAem STR AW AT > dofed T3 AR 2 H LT SR E
o2 B 2 FANE LR LW Bl R Ao NG 8 A S DNA e H
F PP 2FEEE F 2 A (- - 4)2 DNA- R4 ALY #r 3
B = 4 DNA 2.+ 6] ?

(Z) -4z T 22 0 S HA > FarA BEe 9 % 2 STR A% » Bl2%dei@ e ?

101 & &4 gZsp 8y 2T g

DNA technology has become an indispensable tool in modern forensic biology. Answer

the questions below.

(2)What are the significance of the abbreviation terms below?

(2)CODIS(b) LCN(e) SNP(d) STR(e) PCR

100 # &+ 2| ERFG A AT e AT FS

3

FE DNA #optib % ens v 5 0 hffat S« (10 4)

101 # 2|g=% 2% 4 %
ABO E -W—Faf—"%f;%] %?ﬂ;}ggﬁi‘tmhi],, A FPQ«gu—[F&g,}«; _q,J J#T’L})—?
Z Fv"%\\ (204 ) O
(-)ABO#ok 1 & %34 » 3% & Bombaytype + A~B 2 H ¥4k 2 %t pes

Wi (20¢ Z4Bphames)e.
()t > A-Bz H‘:i‘#%’uﬁzf#i%i&%é— B S L L 9

100 & == % =% 2
AV ERRFEBHA Pt A2 5 - HREFE N % A %2 DNA W L ABC ~ %
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#‘ﬁ»%’—*‘DNA Wi AAC #)° 5 BB HBAFA A-BE CahE4f A %5 as
b2 co 3 $t DNA S % odem 203 - 20080 50 2 (20 4)

100 # =|g= % 2|FE 4%

20. B OIlBAiscfFEEd o - Lfedhd (RBEBL) 2 &0 F FER D8] - ¥
(F5LB2 & B3) R F5 AR FE e %m@avav C g 4 R e s 2 STR
AFA S A 4515 0 @FI % STR 512 3% 4 % % Bl :PQ~B2:PP 2 B3: QR -3
A psqE rfE P-QZF R¥BAFAZ NIBAFF > -5 H £ R iR o
(& 5 iw B 42 ) (20 4 )

100 # 2= % 7% 2 F

[t 2]

LR A e

%%

B

Lot g b alsification-—
(7 ) medullary index (MI)

105 & &=« 2T &Ry o7 4 PE e 2T g

2. TR RS R L RE AR ETRFL AR AP DTS
Lp eI E Y
(—) i b &Rk 2 R (IR)
(2 ) %7 a ks ki (UV/VIS)
(Z) P&+ & KR(NMR)
(e ) Fpkir @w % (GC/MS)
(1) Ee T RFT#& (ICP/MS)

107 & &« =2|FERpFper 45 )T ZAH

3. Glass that is broken and scattered into fragments and minute particles during the
commission of a crime can be used to place a suspect at the crime scene. Please answer
the following questions about the glass evidence.

(- ) What is tempered glass ?

(= ) What are radieal (radial) cracks ? How do they help determine the direction of impact
of an object on glass ?

(=) Describe as many as you know the methods that can be used for the characterization
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and/or the comparison of glass.

106 &+ 2| ERET G APT e 21T LpEh
5 B0 4 85 T 5 B ACEL/X AL 3 A 45 % (SEM/EDS) ek & 458 fodf (£ R 2
;4 ’j‘;ljg 3 %é}f" F-E- 1 /V'J ,A:/Iii' SEM/EDS é’-/{l'(*” .w_.pEl —» )%’* °

106 & &4 Fhpgrm g o 2% g

AL LoE R HE 288w TR O

(- )P = gache S ol T LT o (6 4 ) [
CIRPEHBFIOETTTHZRE > s X L gaz #HEAYF (8 )
CYEP RBHESFF > or@Fl I L 8aid 2 L @i T8 (6 »)

105 &8 =|g=% 2|F i &

F&?»é;‘« Eﬁvfr e J}'*—H’Z& ‘w.pa ’ JL‘:# fé'r ;'JFFE%E:
(=) A RP @B A B 28509

() 4oPIRBLRAPFE?

(Z) VR R BT 11 F st 4 9

105 & < 2|FERET A B AAE L AT IS

A wide variety of scientific instruments or methodology has long been used in forensic
analysis. Some are proved to be very useful and become an indispensable tool on the
analyses of evidences. Please answer the following questions.
(- ) Describe the value or function of the following techniques in forensic sciences:

1. Chromatography

2. Spectrophotometry

3. Microscopy

4—tmmuneassay—
( = ) What types of evidence would be applicable using the above techniques ? For each,

propose at least two evidential examples and explain it.

105 & #4 =g EREL A §4PE e 2T ERES

LR RRFFRG S FHRWP (F LS A0 E 25 4)
(= )deie & Lzm;éﬁ:?wﬁ EeW 2o WEHRES B 2o 52 $E P ?
(= o] T A = R ERRSH 7
(= )%lr'-‘%u;ﬁ B o v BIACEL 1T A R R R SO 2 PR ?
(2 )de% 00 B4t > 18 DNA A B 4o 7 5 P27
(T)E g P A TR aL2bt o B oo 82 Rivdge st ?
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9. HARMB T2 N EAARAPER  INLIHEAFHERTE o FWOE TR AR
(- RP AR KEH (6 #)
(Z )P L /Zifw*iiﬂ TR R IR SR F (8 A)
(Z )P Frds T 5 B ekl /X-5+40 50 25 (SEM/EDX) i 45 344 o (6 4 )
104 & =)= % 2|F it §
10. Fep R T A L 5E
(=) 33 3] Beckeline 17 2 f2ff 8 a2 o
(=) s+ @3 p #E (internal conversion) 2 “H i (external conversion) °
(=) 38 DR pe s B AL F i
() 3+ luminol test ci* & RIT & i > 4250 o
(I)FEN2RP ESF RSB EDTFF RS -
104 & B4 gomp sy er )T g
11. 5 B %ﬁ?ﬁi%’ e ﬁfffr}% ﬁﬂPL(GSR)Fﬁﬂ BEEER oy TR
(2 )F P BB FE D dofe v 40 1‘%(7 )
(Z)EMEF LR =005 %P TL2ABRE-EHRE-2L2ER (2 &)
0@ IR S22
~ & AR FAasRz | AE2EE pd R P&
*&= &
Al 0.1522 0.2833 0.1311 3.676x10 2 6 2.83x10 '
]
Ba 7.173x10 % | 1.126x10 2 | 4.082x10 > | 2.472x10~* 6 2.95%10°
Ca 6.105 5.692 0.4123 0.1847 6 0.0677
Fe 0.5663 0.3753 0.1910 5.217x10° 6 2.67x107"
Mg 2.257 2.353 0.09630 0.02876 6 0.0475
Mn 9.724x10 % | 4.653x107° | 5.071x10 > | 2.929x10~* 6 3.37x10°°
103 £ 2|8 = %)% Ry AIT ¢ 2| g
12, 2@ arH fo 2 #f'fé"% s&fy che B H AR e F TSR AL

(C)2EFEZNFERLELFEFDRT (4 »)
(2 )2 Bt Rz 2 p rm"(10 A)
(2)2 @S P A - (6 A)
102 & 2|F=% 2% &
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13. F‘?’gll"‘f’ﬁg“ﬁ’i*?a\#ﬁ?ﬁgl’v%\w

(- )EHABEEERE T T permount e AP SUSRIE T B S (PR Eae f Y ¢
E_"”"'ﬁj—yéﬁpybpg’l &\FIRF g E&m&;‘ﬂ.{( g\?‘;‘b );z—."ﬁflg'fli]‘ F?":’ﬁ’fi,@.\

(G~ S Bl 4e i ip ) ? (8 A>)

(Z eimie 72 Fenfa hae? (6 »)

Gy HLHFEL2 - FF R DNA A1 72 A ET N T H T LR Y
R FF 0 GEEE S DNA A7 R A B TR F e DNA A 47k 5
L uT R P AET 0? (6 4)

102 & 2|g=% 2|34 $

14. & = ¥ # % (Fouriertransform) © AR iZ3 B * B % 4
MH R, ¥R R B A 7}1§F 3

X5

FEEPERERE L PR
e 'i: 35@% Fop >°
102 # 32?« #;”éé*;?figfﬂ 1’ A A E g

15.

(=) whrfaﬁp’.mjgmg_-\—-,%%&ao
(2) doie $15 f82 2GR 2

N > o

102 & 4 FERplE 7 o0 R F PRI
16. F MBARRE2 B 3w FT AR (FR104 > £ 204)

(- )EF 2 rf@"fvm
()W ik 2 Fe

I7. R SRR Q5 8)

£ s Rk i 8 R st -

(=) FHdzEprar 664‘13\1;;\« W2 L EE i o
i

(1) ®3}# ¥ 3p #(retention 1ndex) ?
101 & &4 g gm g 2%

18. BFEATE ¢ > 475457 17 Becke line i i& 7 %> 3% § T 740 b A AL :
(- )g‘fuﬂq Becke line 25 = crf F] o (7 4 )
(= )#P 2 Becke line 2 Bl T 375 F enE g 42 B - (10 4 )
(E)irPr 10 gk AT F AL R ? (84)
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19.

20.

21.

22.

NEFZRFEAFT 108 &8 (M FERR) 455

101 & 2|3z % % 5088

WP %R (density) £ £ (speciﬁcgravity) AR epme we B
BILERY PALS > TP HERER ? (204)

100 # 2&F= & P ImFn

FELP ISR Az oh SUA A Sk ¥ ik (Fourier transform infrared microspectrometer, Micro-

FTIR)shfk A s fom 45§ #4 Fenfh 2 RIT o ¥ 55 # = faMicro- FTIR &4 3 &
B2t o LR 2R REARIE R A TR SRR B RIS .
100 & 8% gopplE g e 2% g

AAWEBRAELANTRE LA RRPUE I RH L EL T ET M
BT

TAY
(= )&«;uﬂgﬁﬁ‘%ﬁrf uopg EBREAIRLFER - (154)
100 & =jg=% =¥+ &

FAIRELAPD FAEY AT AL DR T o Fw B U7 BN R AP RO AL
(- )%l&{*r‘l%“mlﬁ;l‘i" TUE R ?
(Z)F VR B3 7 AR R el B 7
(Z)if™ 4. Lf#’\ 2% k3P Nomex ¥ Kevlar 2. 4 9 o
(2 4o im A FHH SR R e X S e 9
(I Vheim EBeghia b cngfl 2
100 # & % gokpl g g oot 5% g

[#1% 44 %)

1.

Elucidate the meaning and/or their significance of the following terms:

—(A)directtransfer—

—(B)-alternate light source—
O orincivle ofindividuali
(D) false negative
a5
107 # &+ AT ERPFF G APTE 2 F IS

FAmT ) L

(- ) Rfvalue
( = ) mitochondrial DNA
(=) ppb
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A= 8 %K«p&-wlogﬁ ((zn]:i >> AL

(=) 5 it % (Emulsification )
(7 ) medullary index (MI)
105 & ¥ 2T EREAT §APE e 2T R

3. fAff @
(- ) Livor mortis
(= ) Chain of custody
( = ) Headspace sampling
(= ) High explosives
(7 ) LD50
105 & &4 FWpEFy o 23 a5

4.
¢
A
y E4 =
*9’%%ﬁi&¢ﬁ&¢%%@ggmo(5g>
107 & 2| &= T2 X RFdL 87 F E3
5. GHETE S ad Rk T A ARE R BRESE Y ER G R
ER g AT NF LR TR
() - Zvamd Y o F- Bl SRS P H S B A BT

2
2R (15 &)
() 7 MGEHEEY (BRFT RSt T A2l 47 L R g 2R 2
’&fv?—,ﬁ_) Yo R T A% 9
LB R e Y -"J‘-E'*‘ ;‘i‘n‘%rﬂ}»’)@’ o eh et oo (5 A)
2-$%4>1%ﬁiﬁﬁ¢ @Y REL bF e LgEie &5 K205
A

107 & 2|@=% 2|E &
6. *FEFERDZIRBHMMN 77 A AGZTAREE10mL A %4 » 30T B 50mL

BR (5 i AL~AS); ¥ B2 5 10ppm 2o 4542873 7% > &2 %00 % e B84 4 ~
P2 T RFEPN LA UFEI SOML B A WRIERKE 0 Bk deT
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MNF-REEAAT 108 & (D) FFE) F

v

= AaER(ml) | RRERMmL) | RAM
Al 10 0 0.2
A2 10 10 0.3
A3 10 20 04
A4 10 30 0.5
AS 10 40 0.6

(=)@ HepiR® 23 7 ppm g ?
(= )M ams A a2 2 3 o
06 & 3;__,‘ ﬂ]i%‘ 'f'!jmhﬁ' 'ééfigp’i-\w—?ﬂ’}%vﬂﬂ

p—

7. +2°‘?EIE}%’§°IEI;§ té%ﬁo‘?é"ﬂf (4/\%5 Aok 25 A

8. ATFHEFIEAMNFLRPZ AT HILE  NETIREL A RB G ITL 0
W OE T AR B R AR
(- )P Temperature programming ~ Pressure programming ~ pH gradient i§ * #7848~
FRE?HA g2 g 2@ 2 (154)
(= ) F ¥~ 49P% > vt # Full scan £ Selected ion monitoring & T |+ T & #F2_F 2
E* ? (10 #)
103 &# 2|g=% 2F 8

9. EFREIATRCHB L FERAEGS @SR EHNE NG 2R
WA 102 E B A2 R IS5 EL 3 P R Tk g P kAR S 02 PR T
T S _\L”i"“ /fﬁit/%}ik i L2 FREBERT N o B-RANE A “"‘]“""iq. /ﬁ/? AP B
FRRRAL 0 TR
(= )P 1 72 LSRR R 2 b Rs kE G AR f R R LR R TR
(10 #)
(C)PF PRI ?FREFOFRTRPERFIREIART ¢ 7L R 74
P e fOFR R R ST E AT ? (15 4)
103 & =|g=% 2| &

10. Blood alcohol content (BAC) is usually expressed as a percentage of alcohol in the blood.
For example, a BAC of 0.10 means that 0.10% of a person's blood, by percent

weight/volume, is alcohol. The amount of blood alcohol can be measured on the breath, as
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11.

12.

13.

14.

15.

with a breathalyzer. In certain countries, alcohol limits are determined by the Breath

Alcohol Content (BrAC), which can be converted, based on the Henry’s law, to the amount

of alcohol in blood. Answer the following questions:

1 ~ What is the Henry’s law?

2 ~ A country, X, adopts 0.08% of BAC as the legal limit to regulate motor vehicles driving.
Please convert this 0.08% value to exhaled breath alcohol in the unit of mg/L. Show
your calculations.

3 ~ The other country, Y, uses 0.25mg/L (BrAC) as a legal limit. The two countries, X and
Y, which one is more severe in regulating illegal driving? Briefly elucidate your reason.

102 # #& AR ERpy o 4R AT IS

TR RE T AR (5141104 0 £ 304)
( ESLETEE L LR
() REZ KR~ FBHE Kk

(2)7 9 %% ~ BPHRLZ FELil ' Lani s # o

w3 & 24 4 enk 53R R )4

FE? (2545)
101 & &+

MFERFAL T B AT e A s

TE AE 3] T e 2 FE #,g@rifj&%,—iﬁ; jﬁs?d‘ugq‘?¥7 R PP n?E
BEpag r%ﬁ:ﬁlg’w_ﬁ#ﬂﬁ?
(- ) lrhamskik(R)
(Z ) % ebow Bk kb &k (UV/VIS)
(Z) P& % & R(NMR)
(=) F k473 &k (GC/MS)
(1) EREgeRIEFTH&R (ICP/MS)
107 & &+ 2R ERFTA G AP F e 2T Ebes

PRATEL SV GAP AECE AL TR A DT RL REF AT R IR
S A e g
107 # %*< %3;»‘%“%??2“ A A F

P

ASFERRD RGP PR EGRER G A L hP R et T - ¢
l—f\' ’Fm'ﬁ\;%ﬁﬁ"’ “‘?J 24 JEF";_H? }f@ﬁij\ ,)’?ﬁp\ﬁ_ﬁ ’,Lﬁfﬂsfﬂ;’ %;r?—:
r’l”;}» ﬁ] =2 bt:é‘qtﬁi F;‘Jpq .
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19.

gz SEEAET 108 & (I F EW) 4

(Z)Fwmp Taga (Flunltrazepam) 3 % Ty-#= 4 7 & (G4-Hydroxybutanoic acid,
GHB), cnie* 2 H Z704 je B B8 - (6 4 )
106 # =¥ = %7k RIJLE 7T F3

e
=

FPA SLE -t Bk T

PR ERFEEY ERG ORI R A
EREFEE BT 20w E
w A TF 7

=4 =

Uil

&
erVRER ~ I rg N ,—‘\\B’]@F-/ﬁ FEE S0F feo

e
2

AR R AR D [
PP E AR T R LR R RS AT FF 2 R R R MR
(15 =) O
ie SR R E Sk § T EEILE p D (5 A) O
(2 )deie 2IETAGR RID] cFmgee L Ak p Z IR ¥ AT ILHhi’ ? (5 %)
106 # 2|g=% =i &

FARRAT T RAS S RFGR ST Y 21 5 o e ET PR AL [
(=)F A ir2 A dhRaL (10 ») O
(C)F Rz R 24e - (10 &) [
(= )L‘—‘rr'r'}']'\ui’*ﬁffﬁfg AP F REBEFILE Y TLi’bQF? (5 %)
106 # 2g=% 2Fi- &

B BRI  GF IR A F e e T 2 TR R FRE AR
BT R PEEL LS AR T k3 - T oo 5 E L
TgE WA R o Tadr A E 2L T Ma T BN T8 b
WO E Tk KA SRR RS0 RREBEE S Ty
BTG M A S E R AL
() Td g T g S TokiE ) RdpPfad &2 23 SR TP AIEHERTE 7] 50
- 5352 (6 4)
( );%_ gy ‘fﬂJ ¥R mﬁllﬂﬁﬁi(l’j—u "‘g 'L’f#} % 7T )"'Q‘T'f\?’/?i};]'dz’z’*ﬁfﬁé
g Hms Tog | 2 (9 &)
()P d Dokl ) (80 ARy T iese 708 b (X it B4t 4
) VAP AR ARRRREEES B2 (10 &)
105 & =8 = %2 X R0 & 2| § F

Fie ¥ 2R i S HY FARE DR FARRATEEE o m BT IRAL

(- )EP AT PREE ERHFHTF (6 A) [

(Z)&®P 5 #E% 17 ik & * 425% 2§ (temperature programming ) =R 2 {cikBE ; F
&R oRTEREEF TR (selected ion monitoring) R IZ Ak o (8 4 )

(Z)BrE2hi penit Bt 2 2 A LRART DT 2 B (6 4)
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2z S TFEAF L4108 & (2] F FB) 4§94

105 &# 2|g=% »|E - 8§

A wide variety of scientific instruments or methodology has long been used in forensic
analysis. Some are proved to be very useful and become an indispensable tool on the
analyses of evidences. Please answer the following questions.
(- ) Describe the value or function of the following techniques in forensic sciences:

1. Chromatography

2. Spectrophotometry

3. Microscopy

4. Immunoassay
(= ) What types of evidence would be applicable using the above techniques ? For each,

propose at least two evidential examples and explain it.

105 &# &+ AFEZFPOr e A F ERPEH

LEASFERER R FENAEAZI SUFIRE AT R ZAFFYE -
FERTFG B FIEIET N E SRR F AT F 0 B8 B A E R
BRI~ A AR fo s 478 % i o

105 & &« ganpl 8 g ir A g

TREAASGCE A FRMFF TRA T RAT 2P0 1 0F o BT SR
AR R DB F RAAREE S r TN
(- )ia’:: Bd e D 3N BHER  RE FRRE R (6 &)

(Z)FER* FAREITFHFRATRRY 552 5d B s 3 0 2 AR ¢ (8

i<

(C)F 1R F = i B3 furhd £ @ WP T i it F 5 (6 4 )
104 & 2= % 2% F

B :&Im;;gg«_ BRBT oA ;abz PRty 200mL > d AR L FT R T
IR ’3—/} it oo gk
(=) /7 (=) #% (MDPV) (=) BiF

104 & ¥ A FERpar 4R AT IR

Tﬁ%rﬁ:? jé%‘#ﬁlﬂ\’&%ﬁ‘%'t—#‘&m %K’Pn-%é%*”ff\ni’fﬁ/?]‘iugu VAR UBES
(Immunoassy ) 4= & e » EHHF B > B M F 4K 47/ 2 (Gas
Chromatography/Mass Spectrometry, GC/MS)_@F FEum T A F R B RE
TR FBEE IR E o Rt oy F T AR MR AL
(- ) # P A% 3,8 & 4~ 172 (Enzyme multiplied immunoassay technique,
EMIT) 2. @2 H L i i&fisHh a2 (154)

(Z) #®P GCMS 2 h2z B S mvigiFmminstr ? (10 4)

104 & 4 Eap g e o) g
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%%ﬁ%ﬁ%%ﬁﬁ%NmMA~—ﬁﬁ‘Kﬂéf*gtifu

wer s Tmpe (N Thpe ¢pm R R4 S F el

XL RBENBERN TS fr,ﬁﬁyd%?fé;.?fbﬁﬂ/’a\ﬁ"v"*é'#f%-% t

B R S A TR RF RSN ES LT E AR R

RIF R EL D E o

(=) FBIMDMA -~ - R K& &2 7 AF 26 henit F RN - (84)

(=) FaP 28 feof LA A RaZfed & B3 kA M - (124)

(Z) drfe iy § £H R T MDMA -~ - R K # H#2 9 Z2L8 b2 2 o
(5%)

- I

E
%)

=
13117
« 4‘\*
W
|

#y “" N Iiﬂ
ME'— In

)N
g+
%*&%%
- ;;Lii%)]k,? 1l

1

104 & &% gap g ey or 2|3 g
E{fTﬂLg«;#ﬁﬁk Bh 7 24 83 3 A3 EeiaeFL o g
GMHEFAP M aRFE T AR SIS VEIEY v FEEAR AFET
LR F R AT FRAE
(= )R 2 S B LA RPE o Ao PR A SR G R F]E b R TR O
(64 )
(= )de® ¥ L Rk R FIIRY 23 s & AT S RBIE 2L GBS T
B2 (64)
(Z) P g ? LAt A MM T R PR HER (AR FRHENE &
)P RIET B Rk tesk TEERR O AoR wuxéﬂtzsz@éw%ﬁ?(m
A)

103 # =g=% =2|£ v &8

WWERE RRERAE IR E RN I RGER T - T A
347 :
(=) Bp H 4 3 frzsgd) ?
(Z) BE-GIEP > wwhrdFR B ARFEER 22 Y3 1 R?
103 &# # - AR &Ry 4 AT IS

@%F%?ﬂ%%ﬁﬁﬁﬁiﬁﬂ I A HeRE FRR®R Y o Aol 2 LE

PLU AR R R R S PR LR Y
103 & &4 gppge g e 2§ g

B EH i e ORI SRR L R R BE () R
a;vﬁ%%aﬁwﬁ%’uhwéﬁﬁ#ﬂﬂ’ﬁ?gT”ﬁ%'

(- )EE 2 A S N ol FREE (4 4)

(SO % 252 k3 0 (6 )
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30 ft—gﬁﬁ?%l BB LR 4_#;‘\:,\5] 7ok § Skl o~ ;J:mgf—g; 4‘7*. 4 @
=4 ﬁjﬁ?ﬁ—%iﬂl—%%i ’xﬁ'-&g"? % éjﬁy'—wﬁmqfﬁiﬁ’?r%# F'Pikhl-'—’ﬁm ZKL\F'_
);fTJ;é‘}i#;'%‘r R )]} ] l—“}ﬁJZ‘ FZKL‘F"‘)TTJ /r’r}#"}?mﬁ‘gy TR

() TRFE ) R T BARSRRIIINE H? (6 A)

()rﬂﬂJ%z—ﬁ—ﬁﬁﬁéw(wm;#%~$$ﬁ>?(6¢)

(Z)a T < pr o AR Y TR R 7 (7 A)

()PP RS iy B2 LenfE S i B e 455 om0 CP k5~ JWH &
712 HU % »]>H ¢ 12 HU-210 (1,1-Dimethylheptyl-11-hydroxytetrahydrocannabinol)
SRR e & X FfdAp 000 R 4 HU-210 B4t 2 3 & T 4liE bl
CHEFLEBeEdlzAam? (6 4)

102 # 2|g= % 2|Ei- 5

31. #% > ¥4 (Fouriertransform) = 4R iL¥ " LA AR PE RERE L > 0
PHRIL > SR GIRP e Y GERPEL (RS RERT WD)
102 & 4 FWpEFL 0 23 g5

~ 4
=

T

32. s Ew P - R TIRL L E R
A E;ﬁgfr‘iﬁqyg%?
(- )P BRARES(BET] e T EF)OEIREA(FT D TS ?
(10 )
(= o R LA AT P EY 8RRt Hiesk R ? (10 &)
(Z)BE* Fd i H R % 2 Ak S S % o doin 4 62 RURiR ¢ e T
BlEFr 7 X doie 4 st Fid a3 2 5] 7(5 4)
101 & &2 gpgmeg o 2% g

VB R N ndR e T 1w § TR

33 I EENRERNP 4w%¥@%&ﬂ P R A AR Y g (18 B
#

TR R A T B B 2 glbﬁ'fdﬁ——’lbaw‘?i R AEET
FRHEPE AN B2 SRS Y R R R F D P R (2

ke B o S TR Rfa o MFC TR B MFC TS BEMmE
FEETIUPME AL DM e AR A2 HE 4

HI

(=) (4= DEHP) Rer’“‘ A i B R - (10 4) 0O
(COFRMP &Y T 9 M2 s> 0 ¢ BT RILE RAp K17 P BT R
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Bl (s T BHIH)-(154)
100 # =g= % =L &

FFLP ISR Az oh SUAH Sk ¥ i (Fourier transform infrared microspectrometer, Micro-
FTIR)éfk & s fo i 455 84 etk h R o ¥ 3715 = 6 Micro-FTIR o4 5 -
W2 > FREELARY 2R REARIZ R AT R &R B DR o

100 & ¥4 FoRpgamgoer 2% g

P ORFTREEFIM THE G  FE o d N LR FMEF S
1 iFeh- iR R RIEY oo S R 3 g Y T ST
FEPRRRRIOEAEZ B REFRATRAL FELT TR AR FEET
Fleca ® k2 2 dphd RAE
()P ® R 2L b 2 S PR 2 (5 A)
(Z)RIE Fp it T EERRE Rtk o 4 i 227 A% 2 b1
BWFE R 8P RF? RET 3 ERGFF 2 FHEPF 0 o AL 2 (10 #)

()P 7 A2t M) Nl BRZE AP 7 (10 &)

100 & &= g EE Y0 2T g5

(X 4 &4 ]

1.

e o
SR :
—(=—Chain-of custody-
( = ) Headspace sampling
=) Higl losi
(- )-1LD50-
105 & &4 gap gy o 2 g

EELIEY S RIS

=445 =4 1L

(25 &)

e S ;
i :},5 #c(retention index) ?
101 # 8% Fp sy 2T E

i 3 el BEA] (Accelerant) ? (5 4 ) X H#h ik w e N RS HEE R 2 (5
AD) HEZAY LR 2EGRR D I FeEPRAHE (15 A)

107 # =|g= % =|£ v &
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4 NTEF| G EEBREST Y 2

E B e

B E 0 E R R D

ZRE - FABPHEZREZRIEL? KRR D22

107 & &4 2FERFAT A B APE 0 2| F R H
5. 3 M UH AR OGN AL AT

(=) B PR T 7 RS A A PR 2 (10 )

(2 ) W AT engE B 7 5 AR A 4T A 1T 0 P Ao B AT & 47 B (total

ion chromatogram ) ~ 3 P~#t 3+ & 47 @] ( extracted ion chromatogram ) % if # 3+
% 17 B (Selected ion chromatogram) ? (15 4 )

106 & =)@z % 2|f L 5§

BN GALE AR AP A RS L AN RIB A AR IR G F TR AL
(= )P X @Fui%ﬁ*ﬁ"b’%«ﬁf’ﬁpa~*53 (6 ~)
(CH)REP REEAFAP 2 DIl 2> HEEBRBLEEAHMEIZE (8 &)

()P R * FAARIT T HRETS TS DR S N TIET W g2 2
(6 A)

104 & =gz % 2% 5

o E R A R R 2 2 3 Al ST R 2 A R B )
PERLE S2a S xh:lf“% Fit P F M ESRA B A B

=d.p8 VB J4

= g‘&; ’j—\?ﬂ gT;lJFFE{}E:

Kb L AR R %’?/?Fﬁzz TR FAR?

= 2Ll

102 & =(g=% =|% - &

FHEEFGRE LGS 2 A i (Bd 52 15 A 5 248 10
)

107—,& g‘;—‘]\ -W—-FE' %’ngﬂﬂ m_'- gllig‘?ﬁk
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SoRE T EREL NFEIITD 2 - B S U VR TR N (L ES
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102 & =gz % 70 g

Ji

WA F A S Rt K1 E R KE 2 (L
AT TR

B oo R GE Mehife Y P 2 Ham

3]

102 # &« MFERPFP LT e 2T EBMA

FHEAL LT (104) By Ef 2 gZRAG R ? (154)
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CEER TEIOED

L FRGH)A s %174 5 20 @ % Egss (aural recognition ) ~ B3
('spectrogram recognition ) % p # it ;%"F'i‘ 7¥:# (automatic speaker recognition ) » 3

P #2% B (voice Spectrogram) # # 7 (154 ) ¥ RIZELER (104 )
106-& 3‘;——'\ _w_\:EI figﬁjmhﬁ— ’I:i _w_FEl
2. AW DB pd AR kA FEA L A 4 #ﬂ«%ﬁ: (biometric) & i - Ffcif
Hou oA g HoF 9 a v‘th» )f‘%:}i,{ﬂﬁ"# RGN L = EL -7 ﬁ‘f 5 fé e ,ﬁ’zgxf‘}%;%\‘j?
iRk L > TP P4 Pf—a‘e;i % (False Acceptance Rate » FAR) ¥1 483848 %

(False Rejection Rate » FRR ) » H % 2 4p | 45 325 (Equal Error Rate * EER ) 2_ i % ;
w9 (25 A)

Y

w
g

b {”W%ﬂ%ﬁﬁﬁﬁﬁfﬁ—ﬁﬁﬁ*%

% 8 (Vamshmgpomt)J i ff*%@‘ m?,?ﬁz; w2 (10 &) §AFPEFUE & #FT

4
P OB E ARSI S St W e S ¥ 5 BB T RganE B TR B T
S et I A B L GORl R ARk B B A A a2 (15 &)

105 & gz % 4070 g
4. RIFEHLEH SR (13 4) FWREREL FRERFLAFILES R Y
(12 »)
5. (—)d ERER éfwﬂgm S SRRy (RN R SN SRR L LR
¢ ”er m;! F% ’ é PRt G d ¢ oord v bS] B R O o R
é: N jj_ "T‘i’ (
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()4 A B R &7 R HATEA T aphin s T RERBEE DT IR
PR Gl ok 2k RJE R S ehd RATRAB LR ? (10 A)

104 & =@z % $ 18 g2

6. AT P K F BB 2 EA ;W%%ﬁa ”'%@»%~ﬁi bR
B EB#JQWFL%%ﬂW*?Vﬁﬁﬁ’%- T AL R
BHAFHE (64)

S) A eyEs (2R (64)
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CHBagE (64)
(=) HBR (74)
103 # 2#F= & 1@ g

RIERBLERN L 202 (13 4) FHREE FHERFELARRE LR ?
(12 A)
102 &8 ~g=% 2E 4%

FOIRLIO 6 BEAEREAL R 2 EHE o AN R R RIL s FEES 22
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