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HEE (HE “ﬁm@aQ@ZD’#umﬁ’ﬁﬁﬁﬁﬁﬁmﬁi)
N SRR 3 -2 gl R I C RE R GRS e
S PR SRR LA TN S TR

(A) 5 SRR (B) [ 1715 < (© e
(D) 25 1 F{ e (E) i <1 A 1

2. HEE PSR - %@HQFI;‘EI%I(ATCM%) ARG TR RNA A P > w3
EIEE‘%IE‘?%’?%?}TFTW‘Z/IJEWWITJ*}%'@ﬁ{ﬁ? B JTE I P AR TR, EPRS ER AR
o NP G T R R 2
(A) 75 F R flpom (B) [filffi(homologous)
©) ﬁjjﬁ(homoplasy) (D) T = f£f=E(paraphyletic)
(E) &=~ ;ﬁgﬁ?ﬁ%@ﬁgﬁ? A PRI 3Fh’ [~ (coevolution)
I ﬁjﬂ 1A P ') 77 g AsiST py [ E‘j[] i (restriction site) [~ 4% ~ 4 = 3| £
5'...GCGA----...3"» i LI~ 1 DNA mjjru RS ]I e
(A) 5'...TCGCGCGA... 3' (B) 5'...CGCTAGCG... 3'
(C) 5'...GCGAGCGA... 3 (D) 5'...CGCTTCGC... 3
(E) 5'...GCGATCGC... 3'
4. FIPREIRE SAPOE RIS 0 A ey ST L i ﬁ{g” s ﬁjlﬁif%ﬁﬂéak’?‘/
JwT 55 Z (cytokinesis) ?
(A) [“J’E’Tﬁefﬁ(endoplasmic reticulum) (B) F{J@ﬁi X JFE‘;;(Golgi apparatus)
©) %%ﬁ%(spindle) (D) ?\f‘ﬁ%}(lysosome)
(B) 77 %Lﬁﬁ (cleavage furrow)
5. WP/ IE7E [~ (allopatric speciation) 3% % FUiE A > Pai- fqi_ffi’?‘/ e (= [
+?
(A) T BRI R e R R R LS [ Rl
(B) Wﬁﬁfﬁfﬁ'fﬁﬁfiﬁ@%’ EESH O EN SR I (TR ES 2
(C) Biﬁifﬁdﬁfiﬁing IFil TEIT fﬁJj\%[’EE'JEJﬁ?fﬁljﬁ?E
(D) T ISR Bl E EOE A (genetic drift) - dELSE [ ) F
(B) 7 ] ﬁt@%ﬁtﬁl RaRUBTE

6. FrEEFRAETE ARk Eﬁﬁ‘”@?’”ﬁﬂwﬁéﬁ >N TR ?
(A) f%@@g% B {5
(B) ZEFTERERTVPLISTN A (B E R
©) ffﬂﬁnp&qﬁrﬂ/ et JF.,*@UE‘@ ﬁ“

(D) # Sf"}f PR
(E) Tf‘%}f PR R @“%@’Eﬁ? =

7. SIS (sickle-cell disease) EERRIEIFISL T £ T o S 2EE S S T £ 2500
it Gl TS PR T Ccarrienia =T -
TR ?

(A) 0.04% (B) 0.98% (C) 1.96% (D) 3.92% (E) 7.84%

8. AU (green revolution)= 4 - M IEAEI [l [ FFE (BSf (heterosis) {725 7 f &1+
B 2 ol FERIEL A M [ FLE] F’ﬁif' (B5f(heterozygote advantage) » M 452 [~
AR 2
(A) [FERSE Y~ (random selection)
© {L_’[ﬁjiiﬁi#(directional selection)
(B) [fil{#:2) Mintrasexual selection)

9. FIN i -F AR A, B, C, D, E ST JEE 2 Ijifﬁ' i 2}5.?% “4 l@
‘ﬁ%ﬂl 3 @?,FE,,‘ s USG5 T - D PUFE R A F B PRI E (N B PR BT C A
PIERY R P ﬁ‘?ﬁjﬂ%i%&%ﬁfﬁﬁ:ﬁfﬂﬁlw ?

(A) & #:EE (habitat selection) (B) [ﬁjfﬁj %gﬁg(aumpolyploidy)
(©) fﬁjfﬁﬁfé [~(sympatric speciation) (D) E [EEAeh(genetic drift)
(E) —#%¥(natural selection)

10. A e PR il FIETE | el > A B RE A4 5 (shotgun technique) IR s > {1 IF=2F]
FR Sl e 2 20 2 IR E o AR (SR BLP  pTgs -  PPT RYR
ELR El fol pUiR 2
(A) A ENRIE - g B EL YRS -5 ](duplicated genes or sequences)

(B) B ESEFHpv R E 5 e

(©) Hillo7 A B R el — &

(D) AT S5 B EHE T2

EB) AHH| F’“\, 75 [[[F E-(sequencing by synthesis) 4 = fi* RG]

11 fgfn s iﬁ B ] f*“’«'z\ﬁ(alternaﬁon of generations) » ™ [PIf¥fi— FEREPZE ?‘, F IR
BT Elfﬂﬁ’:f?E}(sporophyte)é?@?'—_f?% (gametophyte) ?

(A) B fPs (B) HIT P
(C) TFiREMEP (D) AT
(BE) Hi="B APy

12, 7N [ 2 PR 12 F R R 2

(A) EFFJ TR (B) [ A ©) BV

(B) FEEE ) R(stabilizing selection)
(D) 57 Re3¥ ) (disruptive selection)

(D) y% (E) HE i
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13 AP R
(A) FHESLNRYETH (B) F %ﬁ%ﬁm (C) F14” DNA f&
(D) P e PG (B) SRARARAO = =,

14. f3 »E»JF‘E’JF'D% 135'%?%71 GG Jﬁﬁ AOgELPAE ’Fjrjl‘g@? b 5 ;L?Eﬁlﬁ 13&?5’"& £ aiflﬁ SEl
’1“” ’ QZHI%J? ]":F'J(endocytosw)b [ﬁr AT Ay P E lﬂiﬁﬁ\?ﬂﬁlﬁ w@«?ﬂ

LIS BT 5L A LR 1 SR B BB ?

A #5 ;J(Conjugatlon) (B) =7 FL[HfE#% (horizontal gene transfer)
(C) §HiZE = [(translation) (D) 85 =" |(transformation)
(B) A4F) P2V ¥ (nucleotide-pair substitution)

15. - Af apr ik (=5 [ (cellular resplratlon)pj 7 SRR T P ,Eiﬁ_ﬁc?qﬁ—; o H A
&Py 9
(A) &AL / ATP
C) # [/ 7F
(E) & [/ Z F{"
16. SARS flp ['}?"":JL'P{"T&J_J(CoronaV1rus)Fer 5% /&JTE [Pa&;f& e ’ﬁjﬂ?ﬁ
[REI L I/[#d—% ?
(A) FJF" RNAY ) lkﬂgﬁﬁff [ :"t}fif*fﬁ'ﬂ:
(B) E#" DNA }ﬁz:f ) 4@@@} [ gmlgjj-ﬂ:
(C) fi® RNA S » IS e
(D) " DNA zﬁa B
(E) E‘ﬁf/\ DNA}’:’E F[ 1% 1 f I—' “Elqu}yf\uu IJFBHI
17. 520 (=" | (attenuation) B 3R RI (E. - coli)[V &1 3 Pl (trp operon) Elﬁif‘%ﬂ%
ﬁ:U K PIPHB fﬁﬂ[ﬁg‘h\_ﬁ LE&’I%—P—LJ/EL*FE LA 2
(A) - DNA gﬁ@? B[J(programmed DNA rearrangements)
(B) P Y
©) §Jr t1't polycistronic mRNA
(D) v F;}??"J &1 Z7 % (tryptophan)fi JF%‘#L
(B) 7 RNA™ A - 9IS I o 2 D (i
18. 57 85T [ 5R) CRLVIERE P2 mRNA l_n’wﬂf’? ﬂFf SR L] 5099 C -
309619 U F12096[19 A » T =851 1 ERLEE i ffa(start codon)jt JT,{L&:«{« £, %) 2

(B) | A(CoA)/ ~¢[kiF|T A(acetyl CoA)
(D) NAD*/NADH

S

(A) 0% (B) 0.6% (©) 1.2% (D) 2.4% (E) 4.8%
19. F RS 2o > b IPT ﬁﬁﬁ“‘?
(A) Rl & 1k e e pusip = FIH 4

(B) rﬂwmﬁu SRR (RS ai‘l‘dgﬁif&ﬁui ?Jfﬁ){ﬁ

© 1451~HIFIJ7L [if%’(&fﬁjt%gi i’jﬁ.[ W) - E’IEEIZiFIE[IJJ J ){\_A.am,
(D) ‘”fl%uﬁ' NF o el @Eﬁ@}ﬂ RN ?{?[%pl LE
(E) “E“[ﬁ :H:I:FIJ_TI [grﬁgﬁtt'gﬂglﬁulﬁ%
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20. TR PYSRE EEE 0 RIS A?J@”Tﬁl PScin ﬁ
e e 1
(A) PUTTEY T F5 A BB BB B PR
(B) fo&I 7 RS RE S R POETTISE S S IR
(C) FEbl [V I VMR ERPIRT » POV i R £ B
(D) Py’ I e by okl o foEl HERER C AR
) PITEELET 5 F [EFfh  7 ”3E€W*Ww%
21. & R O L H RS Y | EJTM [[&k;{k"‘ 2 [bE 1 55 o BEEpUEL Tf
fu TP ) A o JRIER ILE Jﬁé HIRY Tp 3 ’¢i}{”§L t erJE*“’
I—PpJ FVBfE ~ ?sc*m& 3l F’?@pi E“ K IR NE] 5 = _' J‘T‘ﬁ’ff'ﬁl[ﬂ’ﬂ
e R 2
() IS A s
®) [ 51
© FHLINE
(D)HEBWW**oF
(E) fﬁﬁl[ﬂﬂfﬁ =e
22. " HE AR PR
B[ ’F' 2L ?
(A) BLPNAS!D S ISR RNA 5 (B af ek pl ok w5
(B) #2f11F+ “(nuclear pore) Bk * 7wy
(C) [ NIFHER Y P (free ribosome): i< I (=] » FE& IR
D) AZP Wfﬁ(endoplasmlc reticulum) ﬁﬁgf.ﬁw(transport vesicle) ﬁ (o5 G
FE(GO]gl apparatus) ﬁﬁgﬂ W(transport ves1c1e) EX kLS
(B) [ ER I F ,Fﬁ‘(translocatlon complex)—r EIR LRI 4 T i
F I (signal-recognition partlcle receptor protein) » fi* A1 F Rl ] MR
(signal-recognition partlcle)?ﬁ?iwét a
3. RS N BEAE ARV o N PP ,p%ﬁi' £ 0
(A) ?EHE.E UFHEF EEJ (hypothalamus)F IEFG
(B) Pk 2k J%‘?lﬂ[?}fﬂf(medulla oblongata) ¢ I:Fﬁ
(C) BRAFIE FE{ JF%#‘ZLW iR S (hypothalamus)F IEFG
(D) }:Ejgl*ﬁ”‘ I ) ’iﬁ(cerebellum) £l EFG
(E) =Bt apas Is J/glI’TF JEE'(pltultary)ifl[fkcl;fwga ”Fﬁ&’

2493 [ﬁ'ﬁﬁ[ﬁkmﬁ;ﬂ/[l%ﬂﬁ[ﬂ'fu I R T N P SRR RS I R e

%E"C}’J@’T‘ﬁl o Bl ]EI E'JF[U}F‘}}j s N

BT S =
o L T

LTI
BILPE] A =0
BILPT]  S fe=
J?%W"J(amylase) o [PERRSTI 2 ARSE ] 55 V R T

_Y_T
»—Ar—‘l\)r—‘-h

(B) HIF! (=" ](imprinting)

(A) ii[l(cogmtlon)
(D) [l B (fixed action pattern)

(C) BRI (sign stimulus)
(BE) (FEhpYE ﬂJ HA[%(behavioral thythms)
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25, 5" IR R TP g
(A) fig F' IE’E[" ?LH SR Y > BRSSO H PTG }g‘igfﬁﬁﬁ’?
(B) i (plasma)f[1 I8 FTRLTAE G 1 B RLAS
() FPfl 1t I [ s
(D) F*’TEJFIJ“ E S lgﬂighﬁiﬁ;}%

(E) '(szwE"iw%En(ﬁﬁE'ﬁWV’E'ﬁ DT BRI B Y 5596

26. l@% [jfﬁ g,mE"W ok 372 TR T F(meiosis )| 1#(metaphase IDfi J?E[’WDNAF Bl EG
> GIRRIEIN GBS DNA A1+ (P TPT 2
(A) 0.25x (B) 0.5x ©) x (D) 2x

R A B B S - P TR 2
(A PSR G R ANVt g
(B) #FEEs T2y J”’"Eﬁp&’:ﬂ’sﬁgﬁ%‘%ﬁﬁ:@%
(C) 53 = BlpLifs ﬁﬂﬁ;ﬁ%lﬁagmf@ [k 1
(D) T ASERES Al ap e FVRL 2 @'ﬁ“?"& Rkl e [Ens
(B) <55~ T‘ﬂ“ﬁfF’J?“ IR EREGIELR > 2 RIRLA 2y ﬁﬁ”gﬁPBf‘Iﬂ

28. i & PSR TN FIELEL N §(gene annotation) VR = follpE
(A) fphi tMJfE—E BT R ELM (protein-coding genes)fiYZ 1=
(B) Feifril— 55 KpgEE Pop gep 1B
© ?féﬁ,i;ﬁElﬁﬁl%glﬁﬂ BT R R
(D) Fysligi = | 7 'XW#@ RNA 9ij# o ff{ A2 T4

(expression sequence tags, ESTs)
(B) 375 1R (domain) /) fifj S5 Y

PORIEKI L T E I T SR w%ﬁfﬁ“‘](plant growth regulators) FTJJE"”LL Mp fﬁj (I
S fEIrpE ?

(A) MEPHLEDEV T = B0 AL
(O F‘T‘i?E'qﬂf’ﬁ[ [EDE [ B A
(B) FUARCEILF 02 o B e
30. ]ET;JJE" Af w[* L% 7% (endomembrane system)fi JﬁJﬂu BN
E%ﬁ"’?’?ﬁliiﬁa”ﬁﬁif 5y~ BEPIAIEL (9, PopvigE) B2 ] (detoxification)
IlFﬁwmf@* R P AR TR0 Y S0
Eu B3l {?BF(J}olgl apparatus)f! Jﬁﬁl}fﬁi &1 (S B! I[‘JEﬁFﬁ(endoplasmic reticulum)
B o . ST
IV if?ﬁ'(lysosome)ﬂl ,'JE’)% J€’§E'(Golgi apparatus) e 75
ﬁ%—??ﬁ]ﬁlﬁjéé H {?Ej prik % ﬁﬁ?éaﬁw(transport vesicle)
(A) ILIV,V (B) ILIILV (C) I, III IV (D) LIV,V (E) LIILII

SRE Al S ﬁi%wﬁ[v?ﬁﬁm%9

(A) “E (B) BB (©) puzd (D) 1% (E) i

(E) 4x

(B) LR YR (ERIP T
(D) 2R Eﬁéﬁ’?ﬂ’@“ FINEI=
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32. % | Q'Vi(phytochrome)ﬁfi}ﬁﬁ s %~ rEJ_[_:*l]Pj‘ ?
AV =R (B) 1455 50 (©) e A
(D) KL~ ;ﬁqﬁmf' (B) Aok profaerl —

33. Ml '/??ﬁ“l":” P Cpig 2 s e B - 002
(A BERTEAD EI(B) PEER L (O) Sk T
(D) Hf 3 ﬂ'%"fﬁ * o (B) PUNRSRERTF O

34. f %]%ﬁ:” MRS = s (photorespiration) » ?/[J?F'-ﬁﬁlw[f— f’EJIjﬁg’ ?

(A) ?@?ﬁfmﬁ“k%m Hili5 1% (bundle sheath cells) ¥ |

(B) kl— FEfI~ % [N Ef(crassulacean acid metabolism, CAM)E{E}%
(C) =AU F[TF, Eﬁ‘l&ﬁ%&] “T (rubisco)=" &

(D) ==t h | i £ [~ T((PEP carboxylase) |
m>£xzJ@%1mﬂfmﬂﬁwmkkng@ﬁ#ﬂmﬂmﬂJ
35. fi_?@%ﬁg&_#ﬂ; r“rﬂy:ﬁ %FI‘JE[FZ,IE&H ) {/[[IH W F[;Jijht_f}ﬂ:ﬁ = F[ JP{EZ,HI;&HE > Bl
ﬁ%ﬁwkmaaqﬁw@ ﬁ%ﬁmwﬂa%@ﬁ?&%ﬁﬁﬂﬁ?"“W%L
i~ ’F'L* T P
M)ﬁﬁpﬁwfaw#mﬁjmgqiﬁ*ﬁﬁ’ﬁbﬁ*J
(B) Wi+ (A 57+ [ s
(C) T7fsF AAE Jgﬁﬁjfr@{;{kjﬁdi ) kmﬁ prqyﬁirgﬁp
(D) ﬁﬁ\\1_m71 (=12 EJT[‘LJJ AR 2N NV 3872
(B) o SAFSRMIS 55 T IGIRE + SR A SRR T
36. ﬁlEB [ e F}ﬁ}f}@p SRAPIELP > T IR A AL E RIS - TN
W%ﬁf@ﬂdpﬁ%ﬁﬂuv
(A) HEEAI[T (post-transcriptional processing)
(B) 7&‘2[1&55'%5 E(nucleic acid hybridization)
(C) =HEZE [ (post-translational processing)
(D) F B 4 (5 (electroporation)
® [ R B
37. _Ep—E s EK,E& % rf“'l F li&?ﬂ'%lﬂﬂ o !B 5Z(a helix) {1 B j?F’f?F’?(B pleated sheet); H“ s PR
Elﬂl pipﬂ[i— ,FH%%& ?
m) e g
B) 2
(N 5=
D) ref A
(B) A%
38. HAEPIZE | 24 B IF%! » - Jﬂ??ﬁ =
f JTL*MEIM ||EREA [?F—@(EIH :
(A) 12 (B) 24

| ITHRTY R T TR TR - PR
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39. TEH A Pl T%'lﬁ%(archenteron)ﬁ“ A R (P 4%‘
(A) EG (B) Eﬂﬂ% ©) 31 Aﬁﬁjﬂi
D) '3 et (E) F [ IEI*J?’J(Protostomla)J/L REN
40. A £ ﬁ(photosystems)ﬂl Zé%ﬁ“ BA [ ,?Ej(hght harvesting complex)f~
JorfdE s HimSEh g ﬁ!{/ﬁg fl1- upjpg[s Py #P EIIFL%PJ@'T}H F“ﬁ IaﬁLjF 37— [t
Fo O 2
(A) i’:pﬁﬂﬁggg - (carotenoids)
(C) # 3k b (chlorophyll b)
(E) ’E’T’?E‘;@Ei(plastoquinone)
41. FH]H [</§E15¢] (genetic  transformation) & (% E‘yﬁl [Rels lﬁ 4 Pu(genetic modification
organism)fJH [ » ﬁl?’iﬁaﬁ’iﬁl F’* E/‘J’?*fﬁlﬂirﬁlﬁ" B /1 Wiy -
(A) ?Fﬁf[’iﬁl 4\'7 A"‘ 2> 5" (intron)
(B) ik 2FE KRS JE&?E‘[vector) PP NE S DNA EiAE }Hﬁ”@ﬁl
[ﬂﬁi ! m?ﬁE'ﬁwHI
(C) faprsE E2N e FJ < 1% (totipotency) » I Hi—
HF fhs& ﬁeﬁm”@%
(D) fflr ™[5 H(mlcromjectlon)ﬁrm (AR PIAE o Bl PEE R AT
Ja R Bl
@)4&@%%WP*m«mwww
2 fjﬁg& (AT E = U P 1/ e ey
(A ﬁﬁi«?i%pm(pancreatlc amylase)ﬂuj{fj’ [ L&%E i3
(B) V| &f 1T(pepsin)fj=ii] arf | ETEELAS T FL A
(C) "Hif) % % (pancreatic nuclease) Ju}{ ﬂ,ﬁ PRIEs Y = thp
(D) ﬁﬁi’iﬁf@(pancreatlc lipase) fi }{—ﬁ [y ’?‘/ﬁ k=
(E) [ﬁi A=} T (pancreatic trypsin) fi’ ‘] s Iﬁiﬁ,’ﬁ&’?‘/ﬁiﬁ*&l
43. 1) (AT SRR S AP e 4 2
(A) f FII}?&' (B) w3 ©) F/ﬁé (D) 77 (E) Fejili
44 f H T AR (rod cell)po @’T”(rhodopsm)ﬁ ’)fFJ | [E(retinal )| 1P 25 SF |
opsm)Pﬁ ) %WJES“E@ 3TN (R T [
(A) [l r %‘%’tE'W(bipolar cells) = Ay [~ "r‘ﬂﬂﬂﬁf'ijﬂjE“ﬁ?’ B {[E l"p?*"*
(B) (A HAF = A [ » W6 DA P glutamate B » - LS » ()
I P [~
(©) (o HAF = Ay [ [Eﬁ@%:ﬁlﬁ#’i@ﬁ%ﬁg&[@(glutamateﬁ%L" Y Sofar e
(D) [ A A e 2 Ay = ST %R PR (glutamate) B ETG - {15 8311 25 @ (amacrine
cells)# # ’@mﬂ*ijﬁf
(E) Jj cOMP g5, GMP » [l SpI > AT Ic A1 > 3 [

pJEu [EH

B)
(D) i3k a (chlorophyll a)
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45, S|l e 2 U g %%}%Fﬁwo
(mﬁwx (B) 14 () ik (D) [#4% {7t (B) fIgksy
46, PR IS TSI S B » GO I S
FBENREIGHE = BT I LY :?JEHI[ES«I%U ] J/Yﬂg,t FREEY i (EIRE
IEES %‘?E'?wa LB = 1255 RS RO R B S
FEPRZR i F[ S
(A) % PII i  Pobl b
(C) [ asaat I 4 SRAuET 9t fsL
(B) T[S AV
i, 7 4 I,?mﬂ[ij%i?@f [IPAPY (ST S PRV AR O IR
ﬁ&“ﬂ g’ri’ f%ﬁ“ﬁ/% S0 A EA J/?E"[ r%&??ﬂﬁjlﬁ:nj b Flji%i

(B) ¥ % % HHT)
(D) BEXEHERT I ~ [ AP Bl b

g 2
(A) Eg o (B) %g3 ff (ORFE ) SR (B) (=7 B

48. ’Hfﬁlﬁq |75 ik (codon)

3 ,ﬁﬁr 51’§1de I’Hﬁ WL R

UUA Iﬁi& p& AAU I # E’fz

GCA FJ’HJ’@Z UGC PR TR

AAG HER T UCG, UCU A Pk

GUU e 1 Pk UAA AR

—~ F& DNA (9] L7545 3' ATTACGCTTTGC » ASUEE HAJEH R e i 2%

eV HERLFER ) B

(A) [ U PR — [ % Pk — B2 — T Rk

(B) I & Pk — 4 HeHb R — i R — s R

(C) [ % Pk — ViR — B2 TR — T Rk

(D) 75~ (R E

(B) 0 AR o et

RPN 52 2k > [ «F'Qﬁa' 57

(A) Jﬁ LR AP fm[ﬁﬁﬂ'ﬁlﬂ i '@ﬁ?ﬁ‘] * > Es(hypersensitive response)

(B) F[[H A A fdp ng;ﬂj\ ﬁ%j)il[ ]3’5 ﬁjﬂzp U ﬁ[ekgmﬂ

(C) PIET AR PRy 5, i g ?E”’JJVvk L E RS LR o U NIt R i

(D) & F PP HPIRS [y o R IRE QP A

(E) Fﬁif&i@?ﬂ?ﬁ&—\lf& SRl (systemic acquired resistance, SAR)fY [N ET

Al
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(A)  JHTIREPT S o1 il | SR B) — AP S 4 RIS 300mL
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