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THAIMBY Y  PEFIRRA BT WA YEE A 2L DNA BTH A 24 7
(A) % ¢ %8P B ¥ (aneuploidy)

(B) % ¢ %4~ % (deletion)

(C) % ¢ ¥ig =(inversion)

(D) % ¢ %8 % i=(translocation)

TG M AR S @ F T (neurotransmitter) shATiE o i ¥ I FE 0

(A) TP A SBESF Y S RARKTA S bl4ee fE*24e (acetylcholine)

(B) % = "=(dopamine)£? i F-% (serotonin) s >+ i3 (amines)

(C) #EBEy G- L%l FEd LR FROELT - BEEA

(D) 7-% # 7 F(y -aminobutyric acid ; GABA) 5 # 4l g @ # % > ¥ in
A2

A~k i (colchicine) ¥ #r4| e g & (microtubule polymer1zat1on) v ikw A
R R TR a SRR AN Y SR SR i EAR AR A S 8
(A) ARfFieiniEd 3 AN ?@%—&%}

(B) Aedp it PipERE 7 hs B4 S

(C) M FREgiE) 0 Tt pEAil

(D) % %8 (lysosome) p i 14K 2 fF i i

R R R 0 1 S R i RS KR kS A
(SA/V ratio) st £7R M § M o T A1M- 87 & Hd s HIES SAV I Bk
FRY

(A) 4k 4 5 7 (neurons)ik o JF 1 M EAE wmE P S A A anfh R B HTR

(B) 4ok = 3 oewf L és 4 o 3R (RBCs)4k 0 & ggw T4 3 @ 220 3 48

(C) HiEw i P‘ < B i Al H(t-tubules)

(D) H#-lwrz F 2 p Sk (microfilament) R & - & w2 % 5 % £ cht = 2 Al

R - BAFed AL kA T | UR- S AiE B BT H AR 0

(A) 2P LR Fird s S BEFPR AR S22 B
(B) 2HIEJ APHFF FILES  TIEPREFTLE

(C) 23 pH Efcdpie~ | Ebgjid 2 L& R orE- F 3

(D) fEFHEEEA 2 fed s> RARE AL LS KRG EFET

*’M

dok o BHCAEREEEE A § CaE RSB KY g R T A A

e #5]]?7\ﬁgwﬁ)ﬁ’:
(C) Rfg= %1‘4'@;’1%'&,‘15 EETEE: ST U kSO
(D) #pan¥lif € 3mEFx & ATP
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10.

11. 7

A &35 (arctic fox)fe i jiris (desert lizard) 4 %] 4 & i_%é;"% Fafo BB oo PR
FARFHMNER G- TOPERP > MAFE BT VE T BREa Ak e TR
# & (thermoregulation) » ™ 78— 5 4T3 B if 27 dy W T AV RPN eV) WS A REIE B EF_} =zl
287

(A) A& EE A K D FECE L NN RS W R BEA B

(B) & fid i FRAF TS Ao F Bt T B SR

(C) A HiABiEp ¥ NPA £ R AFRE VYRS RS IR EREE

(D) AR € SEIRBUE R S Wk B o ) U R ae A dE s 2 AR

B3PS fmre A it 06§ Bt eh vk 0 T St K i ?

(A) FRHE:%E B o o itk %40 9 Tog A LA b A 1 0 T ) e
AU m e B G AT i

(B) BEAFAEIPSwmreenma p ak > L i&RHFED ’«’%/’9%9;‘]{’&‘?:,5%.39:’9? N A T
KL S L (R LA )

(C) ¥ & pF4c » Activin ~ Wnt ~ BMP ~ Retinoic acid £ p & i 4 it 5]+ > T # & 8 97
Y R R L e AN L s gl E i

(D) Hi,g, B imre Jp3r B ko itimre > Flpt o (LAY BT B SERR ip T W BRlm e
P £

TR ¥ ARRARE 0 A& R ATF R E P T w2 (sclereids) e iR T e
W S|R— e e e O

(A) EEEwmre (B) k& wmre (C) HEErwmre (D) % A mre

B BA Y H - AFREE S o %dﬁ o P IRE IRARR A TS B AR B A
BARS Bl FRERERE MR- ATAFHSBF > TAREA B RSB G 9
(A) * % 1%(codominance) (B) # % (testcross)

(C) M 4 A (independent assortment) (D) # 7] % sz (pleiotropy)

T # T AU bR o glucose i Big R+ 2 e o F e PR IE Y (glycolysis)t ¥ o
¢ A 24 [ fir fa(pyruvate) 0 4r > A B eI R ErEA 2 & fRaE & 18 (pyruvate dehydrogenase
complex)fs » smfe H ¢ pyruvate % ff - # 5K 2K F (mitochondrial matrix)® ¢ fg#f fs A
(acetyl-CoA)T™ *% » & [k {}ﬁ%(mtrlc acid cycle) 2 # e NADH £ FADH.~ T '% - T 7|dazh
P B EL?

(A) pyruvate oxidation £_glycolysis £ citric acid cycle 2. ¥ c7hf 41 4% 9% 2

(B) glycolysis & # ¢ pyruvate £_citric acid cycle 78 4% s <X

(C) pyruvate dehydrogenase A& #r| %5 > citric acid cycle ¢ F1¥ fie fk(oxaloacetate)H 4«
M Ao iR

(D) citric acid cycle 73 & 7 5 H 2 427042 0T A 4 ~ & ATP

AL (7 ~3fe ) X107 %37



\

"

NS BERF2FERRBELTET S S
LR S

=2

12.- AR L= MHLRB? § 30 FRUKT S5 fon A M Y e
B8 enfler Bz 30 3 A8 LR BT e L T o AT RRG S A S
A g T s B £ 4 o fRihend i (chyme) 83 #1iE » - = 45 % (duodenum)p¥ -
A ERET ke bR G oaRiEY > TR FEE LR EF L LR ?
(A) 5 AR - A e o R RATT RO R
(B) R ICER I
(C) ‘&%~ ptfs & % (bicarbonate)¥| -+ = #F, oo ¢ o & g it
(D) &P advkipi* o @ 2 FE kR

13. et 880 % B4 BFH IR fBief ek e gL ¢ i@ W 4o 30T 0 R frimbe 5 5158 BT ¢h
/rlL—t"jH%«/[i—T K§ 2 BE:W] %i’(ffé /JLF&g F}Q ?

(A) #k pk(abscisic acid ; ABA) (B) 2 & # (auxin)
(C) % B % (gibberellin ; GA) (D) ¥ = %) % (cytokinin)

14. 41% % 4 #842% P (chromosome painting)fL % fm ™t 4 J 44 # > T Ao £ 72 &
FE?

(A) BRI MRd T 4T MG

(B) # k%M E7F & ph%d 4845 (chromosome territory)

(C) wlw®e [ 4 (interphase) &z # ¥ (metaphase) > =4 4> (telomere) 3% &% ¥ ¢
(D) REipimrz? chd & Fa AR P Wy aig RAGHRE

15. § ¥ — % e o4E ~ (insertion) ¢ 4% % (deletion) R % » B ¥ st ¥ v FA 2 FRAPE?
(A) 31423 #5 t=(reading frame)#% = » H iR {8 § 975 M=AAFL A 74 F
(B) ¥RH - "eflphanc® > 3245 & £ % (missense mutation)
(C) A 2 # 2 % ¥ (silent mutation) > # :x %ML fs B 7
(D) EHRFPATNLRINE > 53 EREERd T5 7

16. 11 kg pegt i (microscopy) P K i & kB £ ¢ himE Q
(A) P A% (bright field) &g dcdi 4c + 4 ¢
(B) % =& (fluroescence)’g icéi
(C) #p = £ (phase-contrast) &z fix 4.
(D) 4 5% T + B psi(scanning electron microscope)

17. & #7 « & F < % 1 #h(evolutionary theory)i & P+ 7 4 PR >N 2 3 R ok shfr ¢ et
P18 Lipel
(A) 245G SHMEAR kg R, a2i iR
(B) FBEFATS Qe 2 35kl L Ap e e
(C) FitiEAL- BER T AFHRt > a 22LRRNE L
(D) 2% B I A EEEHE T 0 A,

AR (7 A3te ) X107 ¢ %4F
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18. & DNA 4F @i 427 - f § f3F DNA BRI 5 & 3a 5 shonps L7 5] f 2

(A) &>z p% (helicase) (B) DNA % £ fi#(DNA polymerase)
(C) 5! ¥p~(primase) (D) DNA i 3% fi=(DNA ligase)

19 A RT3 & e bR B AR o § iR ¥ Fufl AR ADH/vasopressin kA 2§ pF 0 T
PR BRI FEFREHAREFRALSE Y L R FFEV- BUFF R
(A) FTEAEqe b5 Na-K-2Cl e v 38 i 39
(B) 41§ R d
(C) B /g i ; Kiif 39 (aquaporin)
D) #e<f; LwwiBipAi

20. ﬁ_;é:f?;ﬁﬁ_ﬁu} G A A B HP AR RS T M G PR B RLERE
CRRTEE S
(A) Paralogous genes (B) Orthologous genes
(C) Pseudogenes (D) Horizontal transfer genes

2L amE 2F 9 o JNA G BN 5q—u°(benzo[a]pyrene ; BaP)Ag 1% < #7 3 45 ) > BaP
AR AT AR R R R ok A DNA S 6§ % w5 5 R34 0 AT
THREFRT R L ?
(A) AFIRRRIH B we ik &
(B) DNAAF#liEt » & 97f dmee = T 5w 2
© DNA#EG; B4 RNAY @ 2 AT 4AME ¥
(D) wreiipipecs o pEa DNA £ = X 3147 §

22. —1—£ﬁ BT R- B 5+ ,fil-f;é_f’,(fﬁi 'l;“]ﬁfi‘}'#ai Feom R AR AL B F kAR
BB T SR L T D IR R A R R AR BT A

(A) 7% %F # (stabilizing selection)
(B) Z_w i #% (directional selection)
(C) ~ % # (disruptive selection)
(D) #F 3 4p ik 3% $% (frequency-dependent selection)

23§l ol HiEARY - HEFRLI AN IS BRAS e 45 fdkp B
oo ERMR S WHD B R B PR

(A) 4* % (deletion) (B) % i=(translocation)
(C) 275 i 48 (aneuploidy) (D) ] = (inversion)

,
ol
R

AL (7 35 ) 2107 %
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24. ¥ p s agY o e PERBIEF 5 B 1 24 #5 F (eumetazoa) & 5 i - H (lophotrochozoan)
FiE LR AL TR H Y
(A) AR FF LA s 9 $~ (sponges)
(B) 2 7% AaviE v Rajic ] I o # 3+ (cycliophorans)
(C) &3 A7 FehHd e & & 5% 4~ (arthropods)
(D) ”A_”‘ 2T BT v B MBS anys & (Sea stars)

25. pEfi# 17 * (glycolysis) & tm#e it & R Fenhd# o 5 M3t iwfe ¥ R ITH chgF |t > T S|4 e
80
(A) PEfRTE™ 2 plwmie JT 7
(B) PEjRic* chie 74 Z & § 4
(C) # BFFMATEEMmEEY 224 2 B ATP 4v 2 i NADH
(D) PEfE(E® chiffes ¢ s § i p

264 F A RREFLIFA AFEAF R wFON G R E R IR S EFRHE A

BHELBFY DR A3 gEad agoRR A A Ea i
SRTE cRBL SR M BANEF AL TEAT A BN P AL BT Q
(A) = f1% 2 (mutualism) (B) #4112 (commensalism)
(C) % £ B i (parasitism) (D) 4 & B % (predation)

21. 54545 A 2m? 4 L Sk v EFAER2 S Fo b 2T RBYRRL
%éw\£§%$$ﬁﬁ’ﬁ%%ﬁ%%€ﬁ*opﬂﬁﬁﬁ%i%ﬁ@%%%%%ﬁ

(phytochrome receptor) » i ke &2 T § ik o T 5ok - AR EALL Y

(A) EFFEALT T RFIELEE T b wie £Z & receptor & gene expression
(B) 2w 2y > %5 F%E (chlorophyll) &2 85 ¢ 18 = &

(C) 2 ¥ it i®* (de-etiolation)&_F] & 15 fcFh 47 ”;ﬁ%%;& X o Bk PR i B

(D) Phytochrome 4z s 25518 » G BL @R Frps % i AT A LA fued v i

28. 27 F R b A A RAP 0L 2R
fF R £ PR R R e A
AR D2 o v L 1F e SRR 1Y Y
(A) % IF4e & 3% #c(shared ancestral character)£2 £ = 47 #x(shared derived character)
(B) R (homology)¥ I # 4 (analogy)
(C) ‘&4 #x(recessive character) ¥ & |+ 4 #i(dominant character)
(D) # %17 (genotype) £ £ 3.4 (phenotype)

BAR IEE Y g e A E B g B
L g Y B TR LRI R R A RS AT

AR (7 A3fe ) X107 %6
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29. T 5w ¥ 2Lhw F] DNA A4F 427 01 & DNA & St pE % ?
(A) 35!+ f=(primase)
(B) DNA X & ps | (DNA polymerase I)
(C) DNA X &g+ Il (DNA polymerase II)
(D) DNA X & g+ 11l (DNA polymerase IlI)

30. fm?z ¥ 7 (cytoskeleton)d = #8 % I ¢ 3] e 28 4 &ﬁ»w : Mg (microtubule) ~ At 3k
(mlcroﬁlament)‘fr“ R 5% (intermediate filament) o RBf 3T 3Gt fmfe 4 28 4R @ cndeit > T )@ —‘F'{
8 F ?
(A) g 24 F F-9 (tubulin)fe = e 2 ¢k B 4f
(B) Mgk & d veds Fov (actin) e = o gy 59 R 5 4
(C) 7 B S ¥ VR o SR T #i 5 b Lwie ot w27k
(D) &= fiiwre § ERAIME G KA o e A

31. 3™ fA 2 (%4 (genetically modified crops)¥tp X4 it s B P » 3F 5 4 i
BEROBRBEEFRGLERp 3T 77— 4?2
(A) AiEF TR F 2o 2 2 (sterile)d FRTL B B84
(B) ATivf BT R A B 2 % 0 @ B PR~ p AR TR
(C) # &/ efk F]-k T g # (horizontal gene transfer) 2= g X % @ = 22 ¥ it p 88 2
(D) AwitfpFrrdLFHdmans > bp A7 o TSR

32. T F| B AT A 3 F] 3 (maturation-promoting factor ; MPF)ernfy it » 0 ¥ i T FE?
(A) MPF &_d cyclin & cyclin-dependent kinase (CDK)= = /& it 45 & 48
(B) MPF 025 7 & cyclin )k & 3 4 » & a & 5 e CDK 39 A5 1t
(C) MPF it (67 MaEA & Wi~ PordfEE g So AT e
(D) MPF it ¢ e Bimie 3 ¥ QfF R 2R > N Fwie FHETES

33. M i %2 pei(autophagy) sk AL 0 T A e 4577
(A) E-fig RET e p FREEFTL Y 4
(B) ¥ *iftpimie p L E BB E S RE DR
(C) au@ﬁ»+p;ﬁmwkﬁﬁ’ﬁmix¢%ﬂ
(D) Blwie ; TRdrekh sl (NP 4 pE € AR BE F S L

4. f TR FEAVRARKRGEIIFHEDRNA L opEE L w7
(A) RNA X & p=(RNA polymerase)
(B) ‘"%fE-tRNA & = fx(aminoacyl-tRNA synthetase)
(C) *=pd % f= (peptidyl transferase)
(D) DNA :i 3% fis (DNA ligase)

AR (7 A3te ) X107 @ HTE
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B.FHEFTRIF LR KEREN L A RE P #45 body plans ehE iy F i

';H— /ﬁ'Lﬁfv.ﬁ ﬁgéﬁ:o

y K

7R — 17 #%

(A) iR d 88 s B pr anig 8 4~ fie(random segregation)

(B) Rt:iyit
(C) Hox z Flerde i &2 i)
(D) ‘mre i B Ep L Wt

36. 7 FLb g dF R HRE DR A S S A B

AR ADPHFE P E?

(A) @A R el e BIRE  FEEEA 2

(B) s AW F o E g i R
(©)
D) #5pF ofrddd 2 2Ad

37. % - m A ¢ R 1 RPFGFEY F LR
nF e oA FlEL o % = lf_ffﬁa* A A IR R
10

‘E’Tz‘»ﬁ’ ééfio'f;l ;}’F ﬁ’[o‘}i‘l\: —iﬁﬁ’y\g,’_.

R E R A S R 2

Bf AR R
R %lifﬁx——-fﬁl# o % = I“Iﬁa’\‘:i‘:)»'?t’;:‘“#l;
(?

7@ %7 g & 4] iF* (binary fission)
| % 2 f (microRNAS) s74e »
Jk 7 (condensation)

R H TR ,% ¥u(double circulation)
ANAS fie

s Sy :}L‘Eﬁ%l 3

» TR VAR AR e o B

_«Lar;ﬁ*_ B‘Jﬁ?l‘t’}\‘:’%’gﬂlﬁ’

% = i>-if *(medulla
*"a(cerebellum); % = i —34 "< 48 (corpus

¥ = -+ "G & (cerebral cortex)

SN EPR - X px 9

S R B S E )

(A) %- =) n(cerebellum) % = =7 4% (hypothalamus) ;
oblongata)
(B) % - -+ E A F (occipital cortex); & = ]
callosum)
(C) % - =4 F (thalamus) ; % = i=-# ;2 + % (Broca’s area) ;
(hippocampus)
(D) % - -7 izti(amygdala) ; % = =4 *a(pons) ;
38. & ‘:# Fedo pr el F £ 5o § 4F T vR A 3 (odorant molecules) £ w5 X B w e & T fadn
s enimrz p L BIRRRIPE > HE AR LT EI DR FA L
(A) R_E -+ A 5 5 FL % $8(ionotropic glutamate receptor)
(B) £+ 7 Ale FRPekk < ¥4 (nicotinic acetylcholine receptor)
(C) pmRmITlE wgﬁ—* i if (ligand-gated ion channel)
(D) G #v F i 5 < %8 (G protein-coupled receptor ; GPCR)
39. § 4 X F| ¥ & & F~ (herbivores) s # pF > P B e
L B M R ek 9
(A) BEPEEHE KGR S
B) AZEFEIF I I RAELFLICESF
(©) éi%iaﬁiﬁ SE AT SRS
(D) BEEHAE b RORT 8555 Rafs ¢

AAAL (7 A4t6 )

+10F : %8F
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40. %E‘l%mr mJ— *ng,\f}g,?gfr’ﬂxa ] F R~ ]B*%E(E;%’»F&g%% ;M“é\‘ *aﬁé’*ﬁﬁ'ﬁ to ,,é“fa‘,rﬂé“ S

# 4~ (chordates) % 4 ?

(A) &7 3 iE gwF)5 (pharyngeal slits) » * g @

(B) £ 3 "op {ehid i1 k (post-anal tail) » * 3t 5

C) = l__s}\ v ¢ B end ¢ 7 A 5% (hollow nerve cord)
(D) #&73 o F A2 g0 F 4 % 41 (backbone)frEf 7 (skull)

41. pEf% 1% * (glycolysis)eh 10 B F o #H 2 5 B A chpE 7 o ™ 7| 0 fE A% 5 4 5

B B 7

(A) % i*:® & p~(oxidoreductase) (B) # k= (transferase)

(C) & tp+(isomerase) (D) -k f#p=(hydrolase)
R.FZEFARFELEFEFRAEFLERRB LGS TR GFEE T 5E-

iE R r? 507

(B) ?ﬁkﬂ*ﬂkﬁ’@L %;a%@
(C) ™IMF R dEizat > Ba s
(D) # £z, Hm%]’/}}" (Rl /)\g\.;; s (& L% g R T PR

43. « 7| g,—j—ﬁ SRz ﬁ@éwg - 5 ,7“«32 e (chemiosmosis)f’ﬁ“‘ oo i@ % AL Fi ?
(B) 5%m?4®ﬁ ?égﬁé*w%&ﬁbﬁm*%%}?

A LI e

(C) F AL E &MY B+ &R~ W vz (intermembrane space)?; = ATP & = #73%

i e
(D) #AMA2 HATP 7 HE L w% o6 FHWAL DATP L & LESHP 305 &
i
A, ppF 5 kL 3 d d BAFEIH CBb A% 2 8354 dF AN Ele idwd A
BoacmAER L R o ¢ L F]A BbEe B4 E 2 ¢ > @ Bbee BRI LR 4 o L“Iﬁﬁﬁxng?u
TP AR B L ?
(A) = 2%+ (complete dominance) (B) [ = i¥* (epistasis)
(C) = ¥ ¥ (codominance) (D) £ 71 % »z(pleiotropy)

45. /L F R L M ATE T BLF & ﬁ A Rgaep
(spindle-shaped).% *f# o IR 3% S ﬁx”’ o AT | IR— faepg ?
(A) 23 (skeletal muscle) (B) = #+(cardiac muscle)
(C) -F & »~(smooth muscle) (D) " & *“(voluntary muscle)

B FREBme TRE P A B i)

AR (7 A3fe ) X107 © %9F
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46. % — fAfEtr i ~ A BN ILG ARE TR Egﬁ*ﬂ‘»*% bk o ¥ - fafE e D
= f‘i% P E P AR T PR B R iRie(nectar guides)e ¥ = fEiEd nC Az R IR R
¥ovn 3] Em@?ﬁgspo—r,q&*n fi @ F]/Iﬂtzﬁ,‘bﬂj_?

(A) S Il B i - B W N R

(B) ¥ - fE-R 4 ﬁi& ;;4émﬂ

C) %- ﬁ:%ﬁﬂ B RS R R a)
(D) A * %ﬁﬁaﬁﬂﬁw’iﬁ”dkﬂ%%

A7 LA FE Y B2 Bnlar A IRLARINTE D LT A AR L AE%H
FLBREANBFLE L RPN S c SRBATVEDI DR AT LR D
(A) # &£ 2 (neuronal regeneration) (B) R ¥ £ & (synaptic reorganization)

(C) # 3% #(neuronal plasticity) (D) #! %4 (neurological deconstruction)

48. 7 3 F W > & IR F o P UL st 4% ) (Helicobacter pylori) € #c % 5 3% jic 2 4= 4p (gastric
microbiota)siE & o T @ F‘ Ehrih g A PG P
(A) 5 IRBCA P AEAEH A o R AP L R
(B) s AR R *,,%]"ﬁ“ﬁzég@% fa i 0 TS ke
(C) Pl gt pF g = 2R H B AP > @5 0| Fi
(D) 3 MFAp e A FFE G A FHRIET

49. ¥ PR B Y o RWE T L EF O PEFITEJE T A ER A A ek it e
B Ied S R 1 i 7
(A) AR UREFRITFAERALE KT 2L T - R
(B) #HFRAE  JI* g ir @A WD < E4p e A FA B
(C) FHAA > FZva AL AFRE > M4 ST Pl BiE
(D) wgrd o ePHie <2 A ATk i

50. F# = BAFLE XA RLIMYE > ¥ Y5 R 2EM o LfRES T D AaBbCe X
AabbCc° Z X Y Re= BATF] > F AFPFLARINA ~B ~cc 23| & 55 °?

(A) 3/64 (B) 3/32 (C) 3/16 (D) 9/16
AR (7 A35 ) X107 © $10F
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Barh

e
A
i
,‘m

A | (2 e

14

AREAREIR P L1 * 4 ¢ M5 H(chromosome painting) B
B PN R d e E o TR E A Y

FIRFH RS Fa¥ R ~ AP A FRAR - ExD) B
mred R d FE AN R M AR RAERE - P
& AR 5 3 LAt o FIE R (D)o

Campbell Biology Global edition 12 th

Figure 16.23: Exploring chromatin packing in a Eukaryotic
chromosome, p. 380

AR E %

17

HEETER 2 1831-1836 & 220 i X AT o 1842 &
Mg F A op REHEPM Y F 0 L A 1859 & 11 * 41k 7
Thfdch,y > ERE 2 BRI EPRT FHEIHRIFA
H_F] 27 % (species fixed) fv young Earth s seggh o ¥ g 3
g%&gﬁ%%ﬁui%ﬁﬁﬁi$$@%$’iﬁﬁﬁg
E AR (B) ALAERE S -

Campbell Biology Global edition 12 th

Concept 21.1: The Darwinian revolution challenged traditional
views of a young Earth inhabited by unchanging species, p. 503

AR %

26

.....

i E TR B Y 0 RIE 200 2 % 00T s R AR GBI E 0 R UE
AP EREFEERFRE I BRIk Ty B E
A REARER Y WP R 5% BAEFERTF ¢ L 0 A& af
gkt S nFRwERE AWE B rrE a4
AT o hFRif mpEd & kN 0 A mEy R AR

BEFELFARE B VEE  FEIfIEL o
Campbell Biology Global edition 12 th

Concept 27.5: Prokaryotes play crucial roles in the biosphere, p.
641

VR

28

AARAIFRP 2 P B RD Y A AP N Y 2% Adp i
BB e o P F Y S B RS B Bk £
Pt M R AT E R PR QAR THEA
PR B RE b AR I o rUE AR 048 SR 1 A

B L ‘"’ﬁ FeimiFad e FPRURT M TR @ AP 8 TR
B ¥ i d13R convergent evolution > 2 2 % 3t *?-_’Lg F
AFmie L o7 0 (B 5 DB EL| T T AL E 2 F i
B Tk pF o gl R 2 (homology) & I # 4 (analogy) = & % 4 i
PO e - R =S O R

Campbell Biology Global edition 12 th

Concept 22.2: Phylogenies are inferred from morphological and
molecular molecular, p. 526

AR E %




2B | TLEMIEE % S AR

%ﬁt:f’:@% LR LR

LTSRS RE T i1 E E2HE RS BEsE R - MIF DNA Erdsisinie(E ?
(A) EESEH T (aneuploidy)
(B) Fvtugiok (deletion)
(C) FfS{EIfir (inversion)
(D) ZxtafE S (translocation)
fetfr - B H RS EERE R N2 DNA B - A0S 0ishsR (nondisjunction) S gLm
AeBH - 1 B C DEEIHAR/EDNA B NISEERElR - HUEA
75 | kAR FERISERL 12

W

4 FEELEETRE KAV R RAHREA I BE 4T RIFHIYE AR » B B ER S YRR #2fEth (SA/V
ratio ) BCRFRRARSIS AR o NI PR CE - HEH SA/V tLENREREAR ?
(A) MEFHHETT (neurons) M » JEALHER AR H 2657 SZ Ak 2E BiLfg ¢
(B) AE RGN ABIALIMEK (RBCs) fi% » 2 EEU[EIIIR IR EEREG
(C) FEEAMRERE AR EME » TPREFNEE 240 (t-tubules)
(D) KFAHREE 22 08%% (microfilament) Z5¢ » (HAHAE RySEEAVIETL T HE
figdr - JEE  FEFEFefElbh (Surface Area / Volume ratio, SA/V) - SA/V #iE — YERHRER
T o AHREE RSB IR B IR AR AR T s SA/V » A EERAE Ry 5w 2R IETL RS ©
H SA/V ERAEAAIMETT/ S - RBC B[] > i85 T-tubulesSs - HEEFF SA/V ELERER
AR > ##ED
P O BT 1 AR 1 B RS

6. AR — TR IR A & Coot AV B e /K - WRIEIHEZE - NI afEsE Sy
HIRESEAE 7
(A) BhzefAE B FEAL - EENRITET
(B) HiZ€ ] {EEB)ERE LM EAILH 5 [R5 B% S E
(C) ZEERHIAM G 5 %1 H AR AR R &L (Y
(D) SAFFEDR G R E(EIL &R ATP
it © Ca>* EAPECEEYIEREIAYENSE > EUEA S Caot o INK > Ca SRR - 28l N
R R S H BB AR - BhZE T E B FRE L A IR H 5 52 iB 1R
fE - #UEDB
- ARSI EEIT A3 B2

W

W

1158 T A BT AR RCHY glucose [BEEIRIR T2 A o FEAREmERZ ER (glycolysis) IEH » AEE
AN (pyruvate) 5 A A ZEYHIIHINERE: A @EHE GRS (pyruvate dehydrogenase complex )
% > 4HiE T pyruvate BFE 0 HI4RHEFEYE (mitochondrial matrix ) 1 2 JEf#EG A (acetyl-CoA) |
b > MR IEER (citric acid cycle) FEZERY NADH Eil FADH. 7 & o THIHEm{r & ma i 2
(A) pyruvate oxidation & glycolysis Ei citric acid cycle 7 [t]fY G g 220 BE
(B) glycolysis FEAHY pyruvate =& citric acid cycle FYE B/ NIRZE

(C) pyruvate dehydrogenase #7{[Ifl[{% - citric acid cycle SRFEEZEE (oxaloacetate ) &I fIZR

(D) citric acid cycle HYFZEIIREZEFHFE O: WELEKRE ATP

fiEfr © 2 H: Glycolysis [FH > pyruvate FJDUEEES  JIAZEYHIIE] pyruvate dehydrogenase

complex (PDH) - 455 : 4fffE pyruvate ZEFEfI4RHEC acetyl-CoA JE/DTCA cycle EAHY
NADH -~ FADH: [ [# » {3 pyruvate f/Ef#E R acetyl-CoA » [KGlycolysis— Pyruvate—
Pyruvate oxidation (PDH)— Acetyl-CoA— Citric acid cycle - [RPDH #HI5{& - FFFIEE -
NIFZIE - HEEm LD BN R W ARG R - A/ Epyruvate oxidation & glycolysis Ei citric
acid cycle Z [EIHVRASRERETER - HUEA
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W

¢ A2 BRI T2 AR 2 E A3

12— (i ZEA EAE RIS B S EAE KSR JE M L TR - (&
VI ARG - @i TS E RS SERS E A E TAE - BRI By T3 fF Ry n] ik
WIS E R - BEIRMNEEE (chyme) {5 3#E A+ 58 (duodenum ) BF - Ky T3EHE T 2K
HEACEEERAER » T 5—IH e 22 2R 284 b‘@f;"‘cifﬁﬁﬁt ?

(A) FlE#TE—WNN > DURECRFTE IR RS &tk

(B) FE e E S

(C) WRME S LSS (bicarbonate ) F|+ "F55 - HHAIEEENIEME

(D) BEERHZAKIGHARE UL - oS5 B R

FRATT © BERERMER B EENE 0 A+ F5AEE - BERE T HCOs™ RIS RE » HU5EC
2% HEF T 0 T B2 E R4

14 M HZL R 4a 11T (chromosome painting ) EIZZAHREAZ NG EFE AT > T HIFE MU # N IERE 2
(A) REF-ERNIEELA NG44
(B) REFfgime BA & HIV RS (chromosome territory )
(C) Tr4HAERIH (interphase) BAHHH (metaphase) - Iffil (telomere ) HB/EJEGEERHY
(D) [HIHA%HRE S Ay (0B B 4y S TR HA S 8 B 4 = P R A IR G
FEAR © BRI B E R R e (T #Ei5% - DNATREY ~ (818 - 4y Ay b fgv g
B a2 BEYIEIRE R T (E 45 R4S [ B8 > #05ED
% EFEE 0B T2 R E LS

Wy

19, \FEE i T SRR NR BB R o & MR P FIPR R ADH/ vasopressin R[S > NAIIE
— BB NEEERGHKESSERE A TE AN EEEEHR ?
(A) FEEM LA - Na-K-2Cl [5][a) 85 2E H
(B) #Tfi/NVE ; FREBEEH
(C) £E/RE T4HHf » 7Ki@E 2 (aquaporin )
(D) fECEE ; EAMAEIESE
fi#EffT - ADH FHIERY/ZE Aquaporin-2 ffi AAHAGERE - (FEEFREE/KAVEEM ARG T > Ko T Iy
higER VIR > #UsEC
% AT B T2 AR R E

W

20 EEEREYIREIN 70+ 283 A fet - DIHESm YRR s (LR AN - RIEES0E B (B L T 5
IIb—JRRIA]
(A) Paralogous genes
(B) Orthologous genes
(C) Pseudogenes
(D) Horizontal transfer genes
figffr = Orthologous genes ( H &[FHER ) )& b (speciation) JEREL » (LA NEIVIE - &
BTV EA LR BRI ES » TEB
275 | GEFR B 10 T I FERESER 14

248 B R 2y > [EIRFHEER B E R AEENY) (eumetazoa) Edf#aENY) (lophotrochozoan ) J&
(B2 RFEMEEYE T 2
(A) BRI RAERES4REY) (sponges)
(B) AEJEIERENR IR/ NR 81 (cycliophorans )
(C) BE% TE/MEERITE SRR ENY) (arthropods )
(D) MAaEE S BN I EYI4RISHE 2 (sea stars)
fi##T © iR (lophophore) IFARIEEZE » FIAGERISE/KIHIEEY) - R EUiEs Y /EHEENY) -
WA B T EIMT RS FIA BRI S Ry N B ARE - 0% B
S GEE 120 B T2 AR B2 EE AT ]
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25 BERFER (glycolysis) JEANAEAE B AHHHIZAERE - ARIFANAL T EERA(E FIRRE - ToIRC ] & 54
an ?
(A) PEEfF R AR AR E
(B) MEfA(EHIHTET A AR
(C) HHEmE ey TEBEE IR - S L 2 (8§ ATP fI 2 {8 NADH
(D) FEf(F AR g R S bhx
T SEATENE Y A BRI - A 2 {8 ATP FI 2 {8 NADHE 2 (&Rl
(pyruvate) NEFRER_FAbhx - #EED
S5 ¢ B2 BT R 2 B R

28 A YRR SR IEATE 9T MU AE S ME AR B A VS AR DR R ) o i S i b s LB Rt
SREE PR CRA G - e RS LEYInE (LR G - MEEEE TP RIFERIRE EARLIE - DO
i g R E LR 2
(A) F[E1HH5E (shared ancestral character ) EEFE[E|17/8 (shared derived character )

(B) [FJ51% (homology ) Ei[E]Ljji4: (analogy )
(C) BM45% (recessive character ) EEEEEHSE (dominant character )
(D) ERFAY (genotype ) EAFERIFAY (phenotype )
fEtfr - EEE(LAE (phylogeny ) B > WMEHIERSNEIE I ZE =2 R R SL[EHH S
[EJH (homology ) 2K HH:[E[H T » &EHEEAAE » THRERILAR[E] » W] S E IEAFR &R (%
&%) Canalogy ) THREAH[E] @ #EJRA[E > FREFEIERIGRE(% - HUEDB
% . EFEE 0[O BT 1R B A3

W

29. THMAENIR4HEE DNA HELERE FHYF2 DNA SRHRAREE ?
(A) 5[TM#E (primase)
(B) DNA &1 1 (DNA polymerase I)
(C) DNA &M 11 (DNA polymerase IT)
(D) DNA Zx&Tif 111 (DNA polymerase I1IT)
fig#ffr © DNA polymerase IT : DNA {218 » 25 FEEEZ - HUEC
2% BN BT 1 R 2 ST

304THIE 4 (cytoskeleton) F =R [EEAATE A4 4ESE CI4AY 1 B (microtubule) ~ %%
(microfilament) AIsffiJ% (intermediate filament) « [¢f7% i L 4NRE B ZRARAEATIL T3 E55% 2
(A) M REETEN (ubulin) ALAHT-PZ B IRGERE

(B) fss EEAHIBIE (actin) 4AAL » AEHIRZIRS)

(©) KB LB RIATETE - DIAE Bt AR R AR R

(D) &= T4 B AR AT U A - AT 5 1 R R

BT © B ~ (S ~ PRI R SRS - R RSB RN - 408D

5% : i3 |0 ET | T3 E

35 5 HEEE AR R AR TE) body plans VB ZSF(L - THI—IEMHIEYE

(b Ry R 2

(A) [FRA S TR ZURFHIFER% 77 lC (random segregation)

(B) FZAEY#ETHMEEIEN — 24 ER (binary fission)

(C) Hox E-AIRVHEEIFEIf MXBERZE% (microRNAs) HYfIA

(D) 4HAE sy ZURTHAAL SIS 2 R24E (condensation)

i@t © B H “body plans FYZIELAE(L” » BEEREEEE 5EEHE (evolutionary developmental
biology, Evo-Devo ) FEHE » fEZEAYFEAHox F[K (homeotic genes) - FfE3sS5HIEL
RUE R - BiIPT iR a2 R BHox BEH > B E(EEE SRS HEE > i)
5 C

% EFEE 100 BT AR EES BB 1 TRIEE 12[0] BE T2 FEE3 EH S

g
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38 AL ALEN IR B R - ERFERRAR T (odorant molecules) EHISER <7 2RANAAE &I BUEN %48
AVAHFE A ER B AR RR RS > Heds &l B EAVESHEE 18 T B — K30 ?
(A) {EEETBIBkRZEZ#8 (ionotropic glutamate receptor)
(B) Bt T &l 2 EhEin~z A8 (nicotinic acetylcholine receptor)
(C) BCHEFT#Ze4me 183 (ligand-gated ion channel)
(D) G EHEEEZHE (G protein-coupled receptor ; GPCR)
fiEdT - HALBNYIRIIEAZ 725 (odorant receptor ) &=—7f&E GPCR (G protein-coupled receptor) » &L

TR ZHE (7-transmembrane receptor ) > #35E D
2% 1 EEEETI0] PIAIEEYTT ¢

i\

=== Bk 3 ! %% (Olfaction)

F X1 28L& 494 % (Structure of the Olfactory Epithelium)
1. 158 {522 (Ol factory Receptor)

(LSS EE S S EREMNERER B - MRERES8 - RHiHE(supporting cell) - &
[E4tHAR (basal cell) F[SJ2HAT, -

(2= = a3 B2 B AR (ol factory cell) » {IFYIR 4 E £7 (olfactory epithelivm) » B5
Fa - B ARIESE - 8 AR (olfactory rods) » HLR AR E (olfactory harr) -

(3=t ERsfE(olfactory nerve fiber) » SR A NS ER (olfactory bulb) - JEREIE/NER
(glomerulus)ilf: &L b {8 8 St (mitral cell#E{T3HE - SRR H (olfactory tract)ff A K
EHoBREE -

(R RE RN 2 © A ST IR R (olfactory gland)sifEAE S [ R (Bowman's gland)&t
NIRRT

I BRELEACSBE BB L - HERESE - LY
Fl(supporting cell) ~ JEFE4ffi(basal cell) 22 FIg Y

2. U8R S BEIE A 4 (olfactory cell) » {ir ISR ¥ (olfactory
epithelium) » FLA7 + AR ARISZE » 182084 olfactory
tods) » LT T8 olfactory hair)

3. 8RR (olfactory nerve fiber) + £ 3R A TS5k (olfactory
bulb) » J5%1E/] Bk (glomenulus) i £t 1 (8 #E 4B (mitral cell)i
FiE 5 (olfactory tract/i A2 IS E

I fBkr TR | R HiRR R TR B A s G &
9% (Golf protein) » G i &/E 5 (LTS TFAE A (LAS
(adenyly cyclase) » & ATP f##5% cyclic AMP(cAMP) » cAMP i
(LI TEE - BT A SRR » T Se A i 2
i 2 B e fir

2. TR TR M R — R R SR B R E e
i
— AR SR S (SRS (LB THE)
—FRELEMRE (cAMP)

R A SR — T e RS (ELE)

(Olfactory Receptor)
=8

ISR gl
{Olfactory Pathwayv)

— 141 —
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39. 52 EIEEHY) (herbivores) AYKIERET - B T PIHIEAASRISN - FHIH—IH 2 & 5 RAVE
BV ST 2
(A) EBETRERS AR &
(B) EABEEFEREFVIRBAER I LEYE
(©) EAHERHYIAHRELUN I EEEEY)
(D) SHEEHER ERTTA - BB RENERATE
fEf - BT
(AEYI A RETRERRSE] - WIRR R -
BYEVIHEE GREBIESEARLEY) > (FRERS EaBYIRRE (a4 - MeltkR
&) - MAEPRHE -
D)FER FREZEZERE (FDEM) FRFZE > AR aliEsms -
(OFELEHEREFVABFNELUMEAEREEY) > MHEZ TEaHE > #EC
S | 8 BT3RS EE R

45 ERERR AT AR ) B4, » S LA S 5 B EL KIS T (spindle-
shaped) 45§ o FMIAAGHIE TR T HIW—FEHLIA 2
(A) "FH5HL (skeletal muscle)
(B) /L:flL (cardiac muscle)
(C) &AL (smooth muscle)
(D) FEEH (voluntary muscle)
fetfr © R H 4R 2 BB B R lm R AL e e LAY SR AH SR BT (- HEEC
27 1 HEE T BT3GR

46 55— TEIEVIHIEIR/ ~ REESR - /A RWREEE - EERICRER/NMEY - S EHEYHIItEse
W BEE > WATHEEIRIEEC (nectar guides) 55 —FEIEPIHVTERIREARMGEIRA - K5 &
B BTN o YIRS M B Rl S 2
(A) So—FE— B 0 S — A S = — e
(B) 57 — U 55 R — A 0 55 = — A
(C) B —RiEsE © B —/KPE BB = —

(D) TERE FORIR B SR - =& B R )
fEff - SBTEEYIRE . IR INGAEWRIORE ~ 8/ E R B EHIR R -
FHTEHEYIR L e ORI (nectar guides) 7S 2RI T -
FREEYIR L BERE SRR S [ (5 B S U & A A E - HUEB
1 HFR SN R T2 R 3 E R 12

W

47 AFNBHETEEHERAEET » S A MR e E H SRV E RSB E I ME S BRI 45 £ 45
REHEE TR FEAIAEE ) - S PR F A A s P 2 08 7 By 1B 2
(A) %84 (neuronal regeneration )
(B) z&fifEE4H (synaptic reorganization )
(C) &KLY (neuronal plasticity )
(D) 1He&fi#ER% (neurological deconstruction )
fggtfr - B H B BRI A Y AR M R S Y B (Neuroplasticity « LTP (&t ) EHA(
A AC BRAY B B IR T - H505E C

S5 ¢ GBS BT 1R 3 B RS

A8t 7EaEIR - RAIECHEAM IR etRE (Helicobacter pylori) & B E{WMAYIM (gastric
microbiota ) HYZHRY > YA BRI T SR 2
(A) SFECHAEYRIEE I > EEHEIIRE
(B) HAMRER R B M M - A UCE AR
(C) HAFIEIF & & o8 R AEA M) - (EFE R
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(D) HEREAHAHRCEE - B EELL B i 2okt T

fietf © I B (ERARE - TR A/ VBINBRERE AT - SEAE Y AR e R
£ P RIERER - EAEKEEE (urease) - RIFREENE - FEITAIEEE - HAl
SR BRI SR 3R - FRUTEZRIEHRE -
PRI T AR %qjﬁﬁfaiﬁﬁﬁﬁ%iﬁﬁéj PR AR T S IR A P TR AT i B H0 R AHAH BEE
2 Mo ERFELPE M S T - #ED

2% . E%IMIIIEI&??EZEEQEE%

49. FHEFEIETAYRIRIRHE &N EE(L - BERSTEEE Y EE L s b S
Vr#iE e LAY IEIERE ST ?
(A) 2ERHE - EREVIRERHE RIEIRE 2 EHE TR
(B) FHEEIE > HIFEYIS R EAE B R B R AR R A (A
(©) BEMEASE - WhEREESANER - IR QR HEEr:
(D) dH&kEE - MEEERE T RELERERHEREDR
it - A4 A R R A RS SR - P HIIBIRAH & - AN AR AR R
e R BEEN: - HU8EC
27 | RS TN TR R

4 2025-2026 891 B4 :

GG HBERRTE BT H 17 BEREF LA BRIEANMBRZ LI ARF
41 # 96% MHABANEHR TABK TN - FRLEEL - BRI (F 9 il s
B RAPFY KA E!

E—REHNBRER > AKRALEH  ERATATZL R BET —RANYH
X0 AR S b O

Z %5 2026.08. 12

{530 g 38R [Hd 48 03Eds) - 3
{ 54ph %“% SRR B ERERI AN

-0 el —





