A (BAEE) RTH H1H
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P MR RS e p P A RE (AT TP Y
(A) % &< (B) #sny (C) 1 (D) 7% 4
. MAEFE T (glycolysis)shat it - T 5w K 45352
(A) 22 kst ap i (B) ,H; 2% ATP> 24 4 1% ATP
(C) A2 2 i NADH D) it § ARFRRTETiEA
LT A ﬂ £+ # < pak(Calvincycle)shi & & 4+ 7

(A) R #%E(sucrose)

(B) % (starch)

(C) 4 i pE-6-ps (glyceraldehyde-6-phosphate)
(D) 4 pE-3-m4ps (glyceraldehyde-3-phosphate)

.7 M CAEd fo CAM {47k & 5% chi Fﬁ%"r;'lfﬁ“jﬁ&iﬁ?

(A) Hii",‘ffé’#vk-., sl

(B) if # %+ 2 J5Fk(Calvin cycle) 2 &

(C) = Aﬂz F i€ H ¥ pEAE EEEEAL 2 1 R (rubisco) i (7 F B 1 #
(D) & f % 2 Wik

.= denimre ik 8 (cell cycle)® » T A eR— pEY A T apE I RCE 9
(A) GO/G1 phase (B) S phase (C) G2 phase (D) M phase
CRBFREROERG > A AR > & 2 Flahs gi(segregation of alleles) s 4 &

R B e — pEgp
(A) #acs 4 is 2 | (anaphase | of meiosis) (B) ##cs 4@ # | (metaphase | of meiosis)
(C) s %)= #p | (prophase | of meiosis) (D) 7 #cs % is 2P 11 (anaphase 1l of meiosis)

RS RE Rd B - AT Z A F(alleles)iz A B A F T A G E Y B A

AP 100 B4 o Tl EF 30 (PP Maé :l;’ﬁ 30 #(PP%) » EHmEF 40
t(PP%) > ut P 3 A F B oS 0 T AP R Y
(A) 30% (B) 45% (C) 50% (D) 55%

AR T 7 ooh g (exon)& p 5 F(intron) s § A F A RPEFTE ;ﬁ 7 {E(splicing)iE 42 % 2

—”r*ﬂ/&rt ) Lbj;ﬁiq\;ﬁd ™ 7 x?—“" komoa ?

(A) ribosomal RNAs (rRNAS)

(B) small interfering RNAs (SiRNASs)

(C) small nuclear ribonucleoprotein particles (ShNRNPS)
(D) heterogeneous ribonucleoprotein particles (hnRNPs)

CEA P BB A R s F BPCRFR - KR E G - § B A

AR B 5B 10 K TR T @RS L BP0 T AP E BT ?
(A) 100,000 (B) 1,000,000 (C) 10,000,000 (D) 10*

Al (GEm) R7THH2H
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10.

11.

12.

13. 7

14.

15.

16.

17.

£5 ¥ B 'J h A ey B AT L ke < g (Klinefelter syndrome) » T 5 e fE e R 2 B h
:,3"“,f\n ,}
(A) Fux + ﬂ'J 4+ 47 (karyotyping) & 8|

(:w,

1
(B) fU#* # = & 2L;x (Northern blotting) # i#| rbl A %]
(C) 41 * DAPI % ¢ &7 mPe 74 &
(D) H1* & > & 2L;% (Western blotting)# |

© ek usab 2 vg : ‘jfﬁ‘(linked)%rﬂ » 12 b b vyt vg % i iE 17 3% % (testcross)iEE 0 (7 5
s ke A FA 2 Haficp A% 5 b bvgtvg (905) ~ bbvgvg (895) ~ b bvgvg (97) ~bbvg" vg
(103) » Pt = A F) A4 %ﬁmﬁﬁgﬁ SN LY

(A) 5 centiMorgan (cM) (B) 10cM

(C) 15¢cM (D) 20 cM

B43(Thomas H. Morgan)#-i= pe# S il 22 g p2 o> R i (7 L oot A N2 FL Y 5 2 S8
;jr.‘f«;tfg:l-»-Fl A ¢ﬁof9 A NP ed PRAF2 R Mo s IR F2 3 AP g PR R Y
B e T AT SR R R 7

(A) 2 ppFgEd i Tl X 44 4 (B) AT peprppd chiAF]ix3 Y 44 48

(C) - pprpd ik Fle 2t d & § (D) &2 2| T RphgEd chA T2 e 4§ &Y
pM e wre 2 R4 R~ A TR A Fenkt > T AR F AR

(A) % ¢ % 5 DNA £ RNA [l 38 3-9 (histones)t =

(B) 4kt timie A BPE W F 4 ¢ T B VR4 AR A B

(C) ¥t imAd M anjpiti=® 2 AT 5 ¥ =45

(D) % ¢ 5 % £ i

v i DNA 6B 7] o i & 0t B et > 7 7] ie f o A 2

wild-type sequence 3’-ATCCGTCCATT-5’

mutant sequence 3’-ATCCCTGCATT-5’

(A) translocation (B) insertion (C) inversion (D) deletion

7 FlEsE(gene cloning) » « EAF W R HF LA Fhd s AR R £ OF L wieig £
OFHAF 7 - O@AFL - @L e ' > TP F 5 AL Fanie?

(A) OOO® (B) @OB®® C) @EO® (D) OG®
hEme P o Wi d H- AT EAFEH o KF FEAFREE ML v F Z=AFNE
M - BEEarEEY o 5 64 BE I BHI-36 B & B o BRR M EFIRAET
#r(Hardy-Weinberg equilibrium) » & %3 r o 3 5 7 7))@ ?‘{ ?

(A) 0.36 (B) 0.60 (C) 0.64 (D) 0.80
AP E TSR AL IR PR ET A RS0

(A) I3 44 i (sympatric speciation) (B) £ & 4a i (allopatric speciation)
(C) #3481 (peripatric speciation) (D) a8 #4 it (parapatric speciation)

Al (GEm) HR7TH:H3H



\-

078 &R+ 2 FERRBELTEE 2 T2

ERIEEY FE

I

18.

19.

20.

21.

22.

23.

24,

25.

26.

3 MR A frim 2 At o T S e A 2

(A) B+ s Ry wmE s L2
@)@4mj@#?¢;FWA’mmmE@#?“;EWA

©) p# frim B bk me ) 4 i E A

(D) BAPFH ~ € @panp RIS p4 - P RP B R SpRME wE

TR AR S F R T F Y

(A) Bty aue T MR $E > v jhrdE

(B) jftesr end Sk uie 3 Wiy

C) a+fef iz F+ R 5 1L & o %

(D) # 5 {54~ cwpfe & 488 7 = %24 (embryo sac)

EFE pafd kg R- AT S R R A R E S 2 IR
A F AT S B HL ~ B 5 ¢ e (tracheid) ~ 37 + iﬁﬁh L3S LR éiﬁ; ’
dO G BT A BT A e D

(A) &+ 4 (B) & Efed (C) #+14ut (D) g te i~
MR FfeiE g chd E 0 T AR hE 2 i (haploid)FE £ B £ #(diploid)F £ G £ 9
(A) % Fi-E @)rﬁf% C) Eapfes+ 1y (D) % FAick
TS ALY K G i TR LA 7

(A) B£ < #F (double fertilization) (B) #bz 4 £ e+ 48 (gametophyte)
(C) ¥ h + BIHTH (D) "z3k(ovule)x # % &+ 5 (ovary)p
FHERDE G B TP E TR

(A) =4 1&g (B) &5 s~ C) 24 %% (D) 7 &pit
F MR Ao SR R g 0 B T AR R St T 0

(A) P 9~ TR~ RS T obmiR (B) “r3 M~ R~ WS e X
(C) #r M~ Fid ~ bk e X 0 (D) drR™e ~ Ff ~ WL e X

- WIRG A o Pl EFUER T m i FiEo v*ﬁmﬁﬁ“%’ﬂ“ﬁf%ﬁ
B me A d Ml eFaElSRE TPl £ kBFL EBEE?
(A) = 3 hi g oz (sieve-tube element) (B) & k=m»z (parenchyma cell)
(C) = 3 A 7 #%(xylem) (D) = i #(trichome)
<¢%ﬂ§WWﬁw@#wrw@ﬁﬁﬁ ?
(A) A2 Hg g2 572 L p 2 Fau 4
(B) 1‘“’ T e e Bl E A Flahd R
(C) 3 ERZ B 7 H 4 HF prciEd
FARORBRARETEE LI T

ﬁ

l

Al (GEm) H7TH:F4H
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27.

28.

29.

30.

31.

32.

33.

34.

T ok 2 67%47"’%"4 IR E PR TR ] 0 T AP R0

(A) ZERPPRL 2 L QL wie m’}ﬁ ’k %8 (apoplastic)#. /5 % %ﬁ%ﬁ" (symplastic)# & i& » & &
(cortex)> 1 A % (endodermis)=> + & % (xylem) i3 ¢ ¥ (tracheids) 2 ¥ ¢ ' *# (vessel
elements)

(B) #A IR efiE i% v 2R (root pressure) & G

(C) 3 Z 4TI * (transpiration)#t & # &= 4

(D) "kA =+ A FIRp chp B 4 (cohesion) it ¥ 4 (adhesion)

FOMAES R A fra B R kit > T AR F LAY

(A) fEi WBHICTY ROk A fr @ BB

(B) 7o MBI {2 AT ko fom e R

(C) + FREEHLIFd 2 Fas-kr foi s B » + %3 (Casparian strip)

(D) Frerti@me & iy ’%*?iz‘ﬁﬁﬁﬁl

RS TR o R TP R i d kPR R 2
(A) # & 2 (auxin) (B) m#z 4 % % (cytokinins)
(C) 2 i (ethylene) (D) % B 2 (gibberellins)

T MRS b ik Bk 2 K Bgi(acid growth hypothesis) shat i > T 7 e 5 S £ ?

(A) 4 2 £ & T feik e s(tonoplast) ® n =+ &

(B) 44 £ FE 1+ Ff % Miwre BReppH @ > &y 8748 R B2 I

(C) tad 4 £ 2 qfrd b & 5 EF 2§ et W E 4 % #ck % (cellulose microfibrils)
(D) fidr 24 & & frd b A ALE B T1% 2 1122 2098 R 4 (turgor pressure)

T AT 0V & B E(lettuce)fEF ¢ Py phytochrome gk & 2

(A) PRotigick (B) Peoti sk

C) EFRFRELHER (D) & pEmE>kP

o

TR AT o 2 SR AR S AP B 7

(A) tangled-1, Ghom (B) KNOTTED-1, MADS-box

(C) Per2,Bmall (D) Hox, BX-C

Diethylstilbestrol (DES) 5 + 1 & = gwpg2 » - f R H R o

(A) p % x= B%$~ (endocrine precursor) » & ¥ % %

(B) M 4 k3 # 4 (endocrine inducer) » B8 P 224 e E A b H 4

(C) P A ix* 4E 4~ (endocrine disruptor) » #1724 T chk 27 F ik 1 4
(D) P 4 ;7 g4~ (endocrine precursor) » 48 ppigcE B R 0

FOMLER LR 0 T e K B FE 9
(A) + 3 pe iz % (nucleotidase) (B) 1+ B¥ % (nucleosidase)
(C) &4k p+ (phosphatase) (D) % p&p% % (nuclease)

Al (GEm) HR7THHE5H
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35.

36.

37.

38.

39. -

40.

41.

42. %

© YRS BT RO R S o F Mo AL PR TP H DA

(A) L R eT A 2 (B) E iR sk Bend B4 4 e
€ %-Bog » kf s cxerk (D) 5= Beg o hpoogagri

Boes FBRALT o AR R e g AT SR Y

(A) Ao g R 2

(B) B—@b"‘i/%_g@m/;*{}i%

(C) s gvim » e A g & 4 & RPHAT R 2 A

() w2 "Lf%“ BRI U

MM R eBE o T i K 3R

(A) 7 RREET BT 3 wFeX (B) #w ¥ H 4 F SHdca 4
(C) #u2® #icE & % imw (D) * £ 3 ¥ %

7 B E §F S £ R (Gram-negative bacteria)#7 2 4 i} & % (endotoxin) i T 7 i@ Henw i ?
(A) e kE (B) p+ (C) mL= (D) # 7>

‘K ji= (water bear ¢ tardigrades)™ i % 2 B4 < IR0 R (S N REGRE 0 A & Z T AR
B2 ’Fﬁg"llﬁ R AR P;E’J\ﬁ: Him e ?

(A) sucrose (B) maltose (C) fructose (D) trehalose
FHALEF L BRAR T FEERARRCRE > TR F AT R T2

(A) # X % (Bowman’s capsule) & i i ik & 3 ¢

(B) msg %"/J\ # (renal tubule) ¥tk & i Bz

(C) 3 4r ¥] ¥ (renal tubule)eri ju i % » e %Rk ik &

(D) % 3:zk(glomerulus) =i g 7 i " X

B F b LA ALY RS e A4 G g § pE(lipopolysaccharide) < Toll-like receptor (TLR)

LT AR ?

i
(A) TLR3 (B) TLR4 (C) TLR5 (D) TLR9
PoMA Swe L BE > J R R RSB F R fF (chemical synapses) & L3 % i {4
Rk m”emlﬁ J-lg{ﬁ‘f_ s T?l]ﬁ:"-“"ﬁ,,_ﬁf‘?
O# g @iy 7 & B xﬁﬂﬁd kil gl Sl
@&ﬂ;rgp‘_—ﬁ- DIREDN ;fé = P e m 8 ’Fﬁ‘

% trd & i fh R ’7‘;%4 515w P B

@1 & M 3+ id i (ligand-gated ion channel)$= B

O R e e 5B T e ~ R fF I (synaptic cleft)

A) O=0—-0—-0—-06 B) @=03—-6—-0—-0
€ @—=0-0-0-0® (D) NOSZORIORIOLIO

Al (GEm) H7TH:H6H
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43.

44, 3

45.

46.

AR K ATRITT o PN F SR MR TS e AR

(A) " e > a6 % > e Bk e (B) ¢ > w3 ke >§¢‘7ﬁqn(\
@)@@M@ﬂﬁ@>@$@ﬁ (D) A5 % > o 8 m e > 9% 5
BB R Tk sensaE o T AR K AR

(A) # e g e 22 1

(B) % B4 & kst 2 i 0@ Rl kAL

C) @A g2 fl 2 gA g ﬂw~“§%#??“kb%%%

(D) RRA G LRZ BIIRA G AET D AH G R L F g B i
FMEx gD ‘ﬁﬂ’mliﬁf‘%’ﬂ’_r"]‘?iﬁ—l—ro

(A) RFlEp RS g m BB (B) #Mx 1]iRd:

(©) %24 %517 1 ¥ il (D)  Hesp = % 5145 6

7 OBARE St eniiE > T 7 ‘F”iﬁﬁsﬂﬁ"7
(A) #h.45 w7z (rod cell) ¥ & chF it Scde

(B) #R4d w2 (cone cell)¥tk sk dacsn - E R e &% 2 7%
(C) ARgewcend o | wi(fovea)t & % A L4 v

(D) AR s s ¥ '?‘M& fnre B g ARAE & & --4R % 7 (rhodopsin)

AT. 3 B3 A4 g k? > 254 2 ’Jﬁmgm‘é‘: FT}njﬁ%?
(A) i®s T (B) &+ C) =i +w (D) w & F

48. hEF A P > BE%F 2 £ #73](logistic population growth model)z &= £ = f25¢
(K N)J— /é‘dNr//J_ v+ /33 ) S+ Y =1 - - B

B ¢ %A}?Em@_ » BN AR ) K A% Y E (carrying capacity) ~ AN £

EHRE OAMALABREBZEES L OFERFTE T 51];%{&&??%&&&'&’?
(A) & N &P RE e 4o b~ (B) % K & ] B¥» B R i&if F]F hf B0
(C) s NEKipEpr» %35 F & (D) % NaBiz K @mpF» 14 F3iT %

49.

50.

AR T g g etk 25 st $dk (pyrrolizidine alkaloid) 3 # 1t 8 B ] T s
F2RRDRT YRS GO AL ERE TR ORI JO S g e s L2
s S LR R F AW SR o WA o B L 3 TR Pl G end T B AL T A
i I 7

(A) +- (B) +/+ () +0 (D) —I-
FTHEPHE S REL 4 PR T SR T F B0

(A) 48 5 I EERH S m R0

(B) # g riby % f % UMY

(C) § @b niff 5 4282 f g2t | AR M *h o 7% 27 BT 4 PRI SPREALAR M

(D) frupt cnf @i fdit &R g et eni %

Al (GEm) RTHHTH
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4 id

N

34

44

BEBE A LR

EMEFEF
5 6 |7
D A B
15 | 16 | 17
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35 | 36 | 37
D B A
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B

wre @ 24 (lysosome) £ 5§ ~ vk jEfEE » A R H N &

SO ERPARSE CR N SRR O b W Uk SRR )
T THFPMFRIES0 S EFRF  SFROKT &5

3R A PR EMAS AL R R T (T 2 g
fCERpLie T 4 & ATP; B ANHAIL &2 - B4 oo
e Ay o Flpt o AR T EDERLD) B

C4 fe4~ 4o CAM 47k & 1% Aple 304 > fw Fa ¢ &7 (C)
B KA P PERE AR 2 1 pF (rubisco) i 7 AR iF T
*FE > %1 C4 e CAM 47454~ & i@ * PEP carboxylase #-=
F A E T2 Oxalocaetate m 2L@ * ¥ pE 4 BFRERL 26 1 A5
(rubisco) A& = § 4k s EH” (A) A F X R * L kst
" 453% > %1 C4 o CAM 4t ¢ F £ ks 11 fo [ &
%7 (B) & 47 EE+FE 2 Ek(Calvin cycle) 2 24" &
F F1CA 4 CAMe {54 v 58+ £+ %k (Calvincycle)
4 A ERE (D);""L‘%J a ¢ W & Fli (4
P53 FwREBEEFE 2 BER(Calvincycle) > @ CAM £
PRIGe 2 2FeiE+ E 2 EEkCalvin cycle) o Ft o
&&L;mgpa@)ﬁﬁlé*ﬁ%%%%&%“%

(rubisco)it {7 Fp T * 7

BFEREF -

%JmiWéﬂ’*#ﬁ%éﬂ’$%imﬁé®§wm’
BHASF DR BAFDAFL > J ZAFIERRL I L
FAEE (AFIA)TY ch- $ 5 BT Lot 8 AT
- AL R R Ao Aa ko RS HY CFRL
BN e L RdEks 4 s 1 (anaphase 1 of
meiosis) » @ K # kA& kifehd ¢ W2 W2 Wikd d F
Spp A des 4188 11 (anaphase 11 of meiosis)4 &t »
Flboo PR AT R EARY 0 AT s gt &
Al As A" (A) pr#kAs B ¥ [ (anaphase 1 of
meiosis)” - Fl# o P EEE T E X5 (A)

WHER S -
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5% 3P

P ATACHE R R R 100 BEMY > R E A Y H -
AFZ &= AFH 0 Ay E PPy BlA G 20 A
B AR B BHIER L 100%2=200 % A 7]
PP S AT AERESY i AR 30 then Pl
5 30%2=60 Attdn Y % 30 thenPocR L 30%1=30 Aftm
240 theh P 5 00 Ft Pic® 5 60430=90 > P* % =2
Flhod e S s 90/200=0. 45=45% > 1t o S AT
FEE % 5 (B) 45% o

E=t

BHERE &

19

A MR ESY AR EE AT EES L
BEURFIEIAERY AT e R B LN
T A E T A AR R RSIMERE S &2
W22 m  rEAEF - ERAB) RFFEFLR S N
2R ERORFIEFRN G FIHEL AL ER
(D) A+ 4e 4 wppe+ 4~ % 2% (embryo sac) » # 7 )
X FE e ~ a2 m e % 204 (Campbell Biology 11"
Page 698) - ]t » p ik A E % L (A) B @EE S e

FHRAFE RV et

BHERE &

28

ST MR OK A fom B chscit - E T (DR B
FRSJORAfra B BB de 7 A N 2LH Bt
T S EROBF Fls & FHER RIS X ok e
BRG0P REERE S ) 2 JFd e 2 e
PR A Tl r AFI oA FEEF LA
(Casparian strip) ; 7 (D)4 3% > %.‘r“%}iié?ﬁ%]?# FAE
WA E G A e F o p R EmOE RS (B) FOM
B A O RACER KA feR BB -

BHERE &

34

P REF MOEBEA e ehfis% 0 k¥ Campbell Biology 11th -
% 982 ¥ 2 Figure 42.11 F# > pancreas » i eft% ¢ 2
pancreatic amylases, pancreatic trypsin, pancreatic
chymotrypsin, pancreatic carboxypeptidase,
pancreatic nuclease, pancreatic lipase & » F]pt » 38

B rren® x5 (D) pept 2 (nuclease)

BERES
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B

TR

37

PR M Al SRenAl i B (DS FlE e k7
LA PP EeFEI TR AL R AERB) #
WAIT R F F P4 (O AR B A e s
D)F L5 e Brm» @ k= RPFY o kA= 37

w If

i

Bk k= & 3% (reticulocyte)” @ 27
(erythrocyte)” > Flpt > L REHB T FEE % 5 (A) 7B

WrieFd § e o

APEREE o

38

325 M E 1 F(Gramnegative bacteria)#tA 2 ¢
n & % (endotoxin) > 5 *b % (outer menbrane) £
lipopolysaccharide » @ & ff X & enimie B> Rl @ 7 ¢
"-(outer menbrane)4r peptidoglycan layer = %4 5 i
(Campbell Biology 11th Page 627) » F]pt » pt BE & it Fa i

B% 5 (A) e

AHERES o

40

IR &g;ﬁ}-\;uwdﬁi@%};q—r %o fi’“iff#ikﬁﬁ;{i;ﬁ"biﬁa@ ,
i_&{ﬂ?&i '/Z;::!é_l}i“—iz_rﬁg ~ u‘_."?;ﬁ_;é ;EP_’%_?%E& ) ll—'-‘l]“aizlji%é;
THOEILRY T DURERT T RSN R R
ER N ER S TP MR RAEDE S LD TH

(glomerulus) e g 7 it "% <

AHERES o

46

AL MAR Y wie chA it o E A (A 3E 0 FIAREE %% (rod
cell ) ¥tk enk iRk 4im? (cone cell ) ¥tk L ATR ; £
(B)s:s > =d pEIE(A) s EFH(Or /2 s ER(D)sE 7
PR OE M o3 o kR EF DR EI F
(photopigment) » A AR{% fm¥s ¢ f % rhodopsin @ AAR4H
g 4L % iodopsine Fpt o ptAEE T e E Kk L (C) AR
v (fovea)F B B R PARLAR e

BPEREE o

47

pAi kA Rand Ak Y usEe@mE S

(R hd SFRERAF > B ES L LY
54 A RO UEE C TR ot 2
Hizdms a4 i3 Fp o rEEIRENEF XA

BPEREE o
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5% 3P
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L3N S

49

AT MEFEFRESF TR 20 s Fdp s AT F
7 f?ﬁ&#‘l P E A 2 p RGBT o miR G 3t A s 2
TRREOTRORI R AT s ikl S
LR T SR o e PR SRR R R T R T
ARG SHF TR EREN ARG TR
AP Al F T L & TR R E RS oot
TR PR GRS T IE A > B dehd T BEL/4 0 T
Moo PR R FEnE % A (B) /4 e

_,\
—n
X

._<_
wm}t \n
1‘3)&

¥
3
)

'§
=k

=3

afER g

% o

50

L HBEEEER ?%ﬁiii%&*ﬁl'ﬂ:f g it 0
BN ARG R R A e T P H TR
WA AEFiTes " EFFAM e FE B) #
Foribr w g <o MY T LA TSP RREFT P
BHEF o M EHFH 4 FIAE G ne AR 3%
PP AEAE M ET (O) Hugl b S Ry § e
Sl ARRE o R ARIT X PR COREYRAR M L FE 0 kAR 5
LRS- e ’—Ei%’if‘%d@?ﬁvﬁﬁﬂnii ko XD b )
FrEEgLanig ~ WEEBT Lo [ BRES J R
&E%ﬁ?ﬂ‘ﬁ*l‘iiﬁﬁ%ﬂ%ﬁ%ﬁ;é* s iE®E” (D) Kt
PFRAF BRI G RS E P F LB e 4 e
ﬂ%;fﬁ_f’-\gg)\\;g\:};\gg y @ 2Zb g‘j@ BN G Ak o
gt R L RS (D) Sl B R s

Rk
e ienidE %

aER g

% o




