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1. Y2 A A R RS & E (citrate synthesis) B & AR EYH TS
g A7 (aluminum resistance) Y ZEE A 2
(A) EEFERE ) A A s e B - 3 th 1y e saiE 1 (free aluminum ions) 454 > [(HHA S
HAE PR UL
(B) HEIEMYIE NG AR o [HET R #EA
(C) HEIAEME Y G G4 # (degrade) $m - (HAEAYHDAR UL
(D) HEFEE Y A SR A% (dissolve) T-IEHEE

2. THIH—{EF 2T (gymnosperms) fEfEfE 1Y) (seedless plants) I T~ 4]
(seed plants) ~[Hj#E:E 8 L (evolutionary transition) HYEETE ?
(A) TEEFHEYF - AREE RN e E
(B) BT HEMIAIE T TR B IE KA R EN AR 2
(C) AL HEYHI AL (flagella)
(D) FLiriEY ¢ A R(LAYECTA8 (reduced gametophytes)

3. BHREETIEAEYIR S Ui e Qo RS > AR ] 2 e IEAE 7
(A) BEE—# > REE— BN — g >R
(B) REES—ANEE— 8L E— 8~ N R~ K
(C) W — A —-BEE B B> ANE B — g K7
(D) BEEl—~AREH— L EH— FH— N — >R

4. {RIEEWNILEER (endosymbiotic theory) » 35S HE Y)Y EZ AR Bk A AR Ry RSk A B 2
AE LA A Z SR - IR R EE G (e AN T SR R AR 2 M I#&
A Ry ATRE 7

(A) AJLAE SR Y DNA HIpRE (B) fjatAyE AR RS
(C) ELBEERRES (D) mILAef &gt EL ATP

5. #HAEER (cytoplasmic streaming) JEMEPI4HAE A AR 28 A0 HA AR S AHRE A A% 3
HYFRSR - SRS YL+ 7
(A) %% (microtubule) FIFLERKEH (myosin)
(B) f’& (microtubule) FIEEENEH (Kinesin)
(C) FlLENEH%4% (actin filaments) FIHLEKEH (myosin)
(D) HlLEhEH%: (actin filaments) FIEEEZEH (Kinesin)

6. NI L B A AT 2 SRR AR AL A A /K H  A mT REJRA 2
(A) EMEDLEERARRE RIS
(B) EfffH&E (stalks) - KA #E (floats) - ALRIZES (blades) [l £ KimTAT
(C) EMAVLIRLEEREH R Z 58
(D) EMALEERRESHRUTELE
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7.

8.

9.

10.

o

11.

12.

N

13.

14.

— (PSS A A — AR - AR AR [E mmfd (varieties) AYZESR > 552
MR A Al RE A i e = ARy 2

(A) FfE AR EIEFZ) (cross-pollination)

(B) #iiEEAsREZE8 (inducing mutations)

(C) E1EfTEE (repeated selection) EA AR MEIRATLN

(D) KA A AnfEYEERE (scions) #54% (grafting) FI[E]—FRA5 (root stock) F

YA RAEYIEREGRLL (stoma) FTRERVAR] ?

(A) K™ HE ApriEAIAE (quard cells) » 7KAgEhHbERE - [AHRRARAR
(B) K* JEALOREEHHAAA /K5 (water pumps) - (EESESAEAR
(C) K" BEFAOREUINE - KeBhithiRlE - SEAARRast

(D) PrisdifEsRs K & A= IR BRI (6 Or At i

3B E'E >~ %I (isoelectric point, pl) ?

(A) FERFE pH T - (5% O AE VK PR B 22 B S AoR 1 TE A S B g ]
(B) EZELET ZFEM HEZ pH ﬁ

(C) & EH'E AT AR ERE ~ s S T ER 2 pH B

(D) EszEnENE LA ER 2 ERRE

ﬁuﬁdLa‘e}:”ﬁ” (silent mutation) ?

(A) BEU AN A B LAY e

(B) N E s Bl ok A B LY 28

(C) KA Ze85H 5T (codon)

(D) EE(H IR ZHE (stop codon) [ JEik S AL ls iy 2o

NEGIERG# B - T8 Z MRV A E ALY 2
(A) fEEMIAEAS S (mitosis) ZIH
(B) fEfI4HARIEE (migration) BCRFHEMY—& 7
(C) fEMRI4HAAE T (apoptosis) FYRIE)
(D) faMEREEE 3 (meiosis) <Z[H

THIERRMBARESRAEEESE » (&5 N IEHE?

(A) FfhErREnmE g 4E 2= 11 (angiotensin 1)

(B) EffERERE & (renin)

(C) B FHRFE (adrenal cortex) FEgfiE[ElfE (aldosterone)

(D) HfifgrEn e U s <88 bl (angiotensin-converting enzyme)
TEH BRI R HAA % e &% (check point) ?

(A)1 (B)2 €3 (D) 4
NEIMAIE R A RV AR RS2 BG (cell-surface receptor) X ?
(A) G EH{EHi<58 (G protein-coupled receptor)

(B) ®EfT-#EiE~Ha (ion channel receptor)

(C) Mgl 4E (enzyme-linked receptor)

(D) DL EEIE
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15.

16.

17.

18.

19.

20.

21.

22.

FHLHS (brainbow) S22 N FIRIERZ Rl - (AR A R ERYERS - FAREY
RS TRAE A4 2

(A) HHETTE A (fluorescent dye)

(B) #YEEHE (fluorescent protein)

(C) teorH—2ehifie (fluorescent antibody)

(D) ER#EEt (gene probe)

e fRAIAE S 2R fR (S s E (anchor) &HAERZ 7

(A) g% (microfilament) (B) & (microtubule)
(C) Ffif%% (intermediate filament) (D) DLEEE

fEF IR AG S E e - [RREARIPRL (Gastrulation) #&FE0 K = {EREEHIFZAK - FMASE -
SHRSERIPIRESE o ARG B S RO —TE 2 S 3R 2

(A) T RGNIFR R RS ME R Y (B) KLMERATMEERE i A& SRR Ay
(C) HILATRI B F o A (TR iy (D) B HEAIHT 2 b IR R R ey

THIARANEEIRE (cholesterol) Ayl - fo] i ©
(A) FTEEREIasS - fERE B RdEA 22 D

(B) LEEgmAUAR Ryl B hE &R

(C) =TF BT R e

(D) mIEEAR MR

M A 2R sy - EpTHRE (acrosome) HYZREE MR 2

(A) CETER (semen) fEEEATEEILUERGE &

(B) EEEmm A tp AL AR T A SRR B 1 B

(C) ERE Tl M JH I HE B

(D) FEREEZ (enzymes) BHHH T4 24001

VAR 2L ASBE (Alzheimer’s disease) FEVIE RN (Aricept) ZN{Is&fHE(EM ©

(A) IR A (AR B H 530l

(S)Rpiibicbepiil = kiilialinLE 4=

(C) imifz s ek

(D) i ZKghEs (acetylcholine) HYFEME > B4 IIZERREMRAT/KY » DG A (EE

BT HiZ{H7+HY gnom ZEEFEAY &1~ (zygote) {EE5— AN T R EITEAY » 15 G ISR TES
R

(A) HEY P AR - NEEAREFERIE - 16 H it DERIR

(B) ZEEIIERME (polarity) DARAERRAVHE DA

(C) MRAEZFHY AN 7 A= $H SRR (T B Sy -5

(D) HRhA 5% & e Bl el 5 i 2R P A [

Y FEEYT RS - bR T AT RFEAM O AR [ Hm B A 2 Hh » B n] LIS IR B
FRE 5 | EFEYAR SR B T L AR A T R % 2

(A) JHEZHEE RS (brassinosteroids) (B) & HZ (gibberellins)

(C) ZEFMEEE (jasmonates) (D) &M< NlE (strigolactones)
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23.

24,

25.

26.

27.

28.

29

30.

FELEE SRAEYI T - ZR AR SR EEE Y — S T 2
(A) IRE (B) tHPIAYEE (C) ¥R EAYRSL (D) fEAHVREL

TEY R AN S R PR I B & i L (TR A L 7
(A) FERAER ARG | Fadd

(B) BERGFA LB R R AE S RN

(C) FtaEE TiEMEAIE

(D) SHE G 1E R UEREE ]

FEHMEPI SR L RRYIE B Z R (mineral deficiency symptoms) » " IIWF—THFI AR IERE 2

(A) &5 BBBRERYER=Z I - HERE g DR Rr s e

(B) FrAYIE G = RN B R e R EEHE |

(C) B5 B HEEHRYER=ZE - HUERELE RSB T » REHEHAE
PR B T

(D) A+ S BRIV EGR = > FEAR G o & HER e e E

— PRI AR LR ERERAIEE - FTDAME ) NEE BRI - BEEEIEED)

ESMEEIE IR AT —(E A BATE - 550 I — TR RS (E e F eV R 7

(A) HIFREDENE (phototropism)

(B) EM—EZE&HIEEY) (long-day plants)

(C) EM—e=ErHIEEY) (short-day plants)

(D) f&—E gLt (far-red light)

THIE A Al A B R A L ER RS (sister chromatid) 525 K [F]JHEE4H (homologous

recombination) ?

(A) ZL#EH (cohesin) (B) #ilf$EEH (cadherin)
(C) BEEh&EH (kinesin) (D) #H&%kEEH (histone)

BUGALNYIFR (gene knockout) Eh4)FT 48 FIHY - S0 Ky -
(A) V(D)J DNA =

(B) FEHEMEZHIE (epigenetic regulation)

(C) RNA HY#= ({554 (alternative splicing)

(D) DNA [EJ5EE4H (homologous recombination)

NI E & RIS 20 Bk T & B g S ORI E  (quantitative real-time reverse transcription
polymerase chain reaction assay, qRT-PCR) fyftiitt » %I/fa] & H R EHE ?

(A) ZOTEBEZ I BN (Covid-19) WABHIEHR

(B) 7 RNA BitEdar g

(C) ZIyEmE R - R ERA (DNA | E?) EYIHIANE

(D) & AAEBLR Y T E Ak DNA FHRERE A i

IHIUERE = B A SRR S5 DNA 5°UHY RNA 5[+ ?
(A) DNA Z4&15 | (DNA polymerase 1) (B) DNA ZX&1f 11 (DNA polymerase 1)
(C) DNA ZX&if 111 (DNA polymerase 111) (D) DNA Z&1i 1V (DNA polymerase 1V)
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31. Il Fs=F Bk (semilunar valves) AYIfEE ?
(A) PiIEfgeE Lz (ventricles) [EURELL5 (atria)
(B) BiIkIi& e o f5 (atria) [ELRELL= (ventricles)
(C) PHIEMmERELyZE (ventricles) [BRE(ENHRES: (arterial trunks)
(D) FHIEMEILENRE: (arterial trunks) [EJREZEE (ventricles)

32. JERFEEIENVEEY) B EIE RS T EE Y E B K 2

(A) %EH% (Glutamate) (B) [JFZ (Serotonin)
(C) &5 TH: (GABA) (D) ZHEsh&f (Acetylcholine)

33. THIWF—{EZ 175 Z & B G IR AR TS 2

(A) FRAF AL SEAIAE (rods and cones) — fHIZLEAMAE (ganglion cells) — % fax 4 A
(bipolar cells) — &Rkt (genicular nucleus) -7 F7 & (visual cortex)

(B) iFF4HAEFIM HELHAE (rods and cones) — 5K (genicular nucleus) — fii €€ B A1 HE
(ganglion cells) —#£fR41At (bipolar cells) -7 7 (visual cortex)

(C) AR AN AR SEATAE (rods and cones) — R A (bipolar cells) — &€& & 4ffi i
(ganglion cells) —f&Akt% (genicular nucleus) —5 % 57 & (visual cortex)

(D) &AL (bipolar cells) —(RAFLH A FITR SELHA (rods and cones) — e &% £ 4H At
(ganglion cells) —f&Ak % (genicular nucleus) -5 57 & (visual cortex)

. BRI AE R T i A IERE 2
(A) $5ETFETA AR B E S B TR
(B) E#5ELALE58EH (troponin) &5&HF - SEFALE s - BEWIEKED (myosin) Eif/LH)
EH4%% (actin filament) 455
(C) 5fEEEH4E4 (sarcoplasmic reticulum) JFELES » 5 [HE CoHLUCHE
(D) #fE&Efr (actin potential) fif#5F/1 524 (sarcoplasmic reticulum) RS » &R EFEHL
W&

. AR 2B % E A (excitatory postsynaptic potential, EPSP) fyFst » {a] & i IEHE 2
(A) i L e A B E A I R (E
(B) EonimEEER M mi Il mE L
(C) EH—HY EPSP i fit) Al a5 28 fil1e 48T (postsynaptic neuron) HYEhH{FEEfr
(D) 7H4E e £ K EHY EPSP i A7 4= ik (summation) 5

- Y ERNDSFERTERET > a2 e ?
(A) gLEE (ghrelin) J&—fEEERTR T DIVEER - &5 [SEBTH LR
(B) B1RH/INE MY 2% Peptide YY I & 2K
(C) HIfEMI2HA% (adipose tissue) FEA:AYIEIZR (leptin) REHIHI GGG E
(D) BREZ (insulin) {EFIAEAAE THIH] & RE

- IEIATE R HLA SRR A F AL 5% (lactic acid fermentation) fYHEY ?
(A) (EEMHERRERVIEN T RESRIFHAEF
(B) L NAD™ - (EUHEHIBE SR AR NS T
(C) ELmUDHY CO,
(D) FEHSEHIIEN FEL ATP

3

~

3

(821

3

(o2}

3
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38.

39.

40.

41.

42.

43.

44,

45,

TS ER MR (labor) SRERAVIHRBAMER(K ?

(A) =H&Z (progesterone) (B) fEEZ (oxytocin)

(C) HE—{% (estradiol) (D) Ai%IPEZ (prostaglandin)

M %E ERRZR (epinephrine) JREEFEING » T2 [N yI{a/fEE 5 ?

(A) JE/D cAMP FE4: (B) JE{LEEH'EHE A (protein kinase A)
(C) FEEARHTAHRE -1 = 73 i (D) #IHIMEE R4 (gluconeogenesis)
R MEEI AL RS HIME ER o AE (i AP E 58 TR EE ?

A B (B) /Niz (C) KW (D) Bl

B ERIM ST R ST & 0 XIS T EE-tRNA & ER (aminoacyl-
tRNA synthetase) o & 7 FEAHAES £ P &0 A o] REBRZZ 2] NHIHE—3R 5 2

(A) Ze8 4R £ Gt = tRNA 731

(B) Ze84MAfliL 221 tRNA 73R EE %1 (anticodon)

(C) et 4Rt 2R ZLEIRNA 73 RN g Sk Al

(D) EHEER g

WATEAR[EIRY mRNA B[ RlEEEE (translate) HiRITESSHE A FIVELE - 280 S 12 i
mRNA ZfEE—RRE: (transcribe) [fiskAY » 5N 7R o] 2 i fy TR 2

(A) Wit mRNA [UEEEEE KA [ERYER SRR T (transcription factors) 3%

(B) ZRHE—ERAYIMNET- (exon) LIA[ERY RNA BIHE (splicing) 5EIR[EHY mRNA
(C) Hize% (point mutation) HIRECEE AN

(D) EIHY DNA £4HZE (unpacking) Z47% A] A &2 AR RIS [F] 3 mRNA

FBAR L EEA A LR PR B AT A G RS - A SR NAYE RS (plasmid)
T T A 7 AR 2 T 7K RS 2

(A) #E(E/ER (transformation) (B) EEHZE{EFR] (transduction)
(C) #&1EH (conjugation) (D) e /ER (transfection)

RGN o RN S & TP T AR T SR TH ISR T

(enhancen) (4L B IETE 2

(A) W3 T-REEEHT DNA FF5I o 17 DA Al (LR T e i g e

(B) H4Za T-RIMELENT- (promoter) Wiskis &l HA5E RNA B AL BB AR 45

(C) HéZa T-E NAIJELREE RNA 43T » ] LUBMBEUES 7 mRNA BIHRLE &40 (e
=3

(D) $3 TR A BB A (140 DNA FIE(LBRAHE S 1261 » TTLITkEE DNA isHH
T R

/INFAER R (small interfering RNA , SIRNA) 2 R[4 20-25 (% EFREAEERL

RNA » SEFE sIRNA 1A YIAIHRITTAE 115 e B TEHE 2

(A) TR N TEE (B) T LA s R PR

(C) WILLBREA I (D) AEUABEEE T (transposon) HIIHAE
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46.

471.

48.

49,

50.

114

ARG Z T L R SRR - T 5Mel = o] it i 7L B e o

THIFYZIRE ?

(A) ABREBES TLTIEYE RILRIERE  HIs e S e

(B) FLB&E FIRIFOA & RIANREAIESE > $EE e SRR

(C) FBai R D3 RINTHVRERL - A B FHET R A& P

(D) FLERERESY AR 2 2 AL ECAIAE R S S

FEEEY)TE (Keystone species) AL R4S RIZRIE ? WARLH TN nlEE AT

FEIFML 2

(A) BRSEYIEUE B FIEHRET S A I 2 - B HB PR E R EREE 2R

(B) BHEEVIME/E=E4IE (trophic cascade) rhs&is e Ll MAVZERITER > AR KER
HEEREE SR MG R BRE ek

(C) FEYELEERZEES  EMNEARRERER AN EREERNIETT

(D) BesgvfEfE (b AV AERRZMRSS - EIMRVEER T SR B 5

AN (EFF U 2 FLENY- 4R (poriferan, sponge) B RG4S REEAE SLAVRHEL ?
(A) gEBHHY4hEE (motile larvae) (B) 4HAE4M4(L (extracellular digestion)
(C) EEAfEEE 248 (closed circulatory system) (D) REtH#%%Z: (ventral nerve cord)

FRIZFACAVEIET- 54! (punctuated equilibrium model) » 1AL ] 5 f F 1EHE -

(A) (=7 (stasis) BFHAFAERYAEY b AEZ BLPESE(E (rapid change) HFIIFERVAEYIE
a—HEE

(B) Zfesie bl s g P A ] 2 —

(C) ALV AL RIS Iy FHrHRE - YT R (speciation) HYZEEE (R

(D) MLy i 28 TRV LR 8- (graduated equilibrium) - i 3 ] Er -

SSAETE P B RHE S s B A B o R I APk (myrtle warbler) AIEEALFTE

(Audubon’s warbler) 51| FsA [EJHY#)7E (species) - ZAIM LAY EFEAITE H A& B —Pfd-

& (yellow-rumped warbler) EYERGAIPE /512 > 551 FYIARE Epk @R AR

i A FE AL A RE A B BUS (ELSR ?

(A) & 17 HEEL (B) [AEGFHEREE A

(C) JEEAEE (i (D) Rtz 4= BA BIEJIHIR A

HEf
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i +345 Campbell Biology €12 chapter 44, page 996
Sl I VN ¢ e > T e g e | EFERES [A]
5 EIH(A) Erf s PR L '1t.fﬂﬁ',% J (angiotensinogen)I| o ;& ¥ o 5P R wE
f¥% i£* (53,2 angiotensin I, F]} ad%h £ % A
+345 Campbell Biology: concept and connection e10,chapter 8, page 180 3.F? » i & e
2 Checkpoint % G1/S, G2/M 2 M = # ; m ¥ — &~ %+ % > Life: The Science of i3 it
P 13 | Biology €12, chapter 11 3P Checkpoint 5 GI1/S,S,G2/M 2 M = i » F|gt » gt rtFRREXG
¥ MESCoD A [C]-[D)
4
- +345 Campbell Biology e12 chapter 41 page 917
| 36 ' 7 — , aFE Rt % [A)
i » Fig 41.24 BF3# P > E38 (A) Tk s 4% (ghrelin) & - fad § 4~ s
%%gw%ﬁﬁ.
#7H (D) * *adp brain > FlPEFRE F A
4
; 1395 Campbell biology el2 chapter 46 page 1036, Fig 46.18 # # P > prostaglandins,
7 K=
" 38 estradiol, oxytocin + Fr 1% &+ ¥ e F]ot progesterone f74p B 2.5 i< AFREF LA
, FRBAG  CORB P RA B P TEMES 6 24 E2 > &3 b i
= i3 it
» PR AEE T FA bldo& B jE 7 % (Campbell Biology e12 chapter 41.16 page
¥ la0 | T ik " SRS
5 912, Fig 46.18)~ 2 % # % (Campbell Biology el2 chapter 41.16 page 914, Fig [A]-[D]
A)Y-[D
4120) Fl)t AREE X A,D ¥ AR
4 HALER Y 2w TT e ¥ AR S REALLADE S 6 PPN ? ) AR
P46 | P n(A)ETH LR TR FR AL SR TR R R st L w8 | af R § 5 [C]
7 Fac TR A BEF R FliEERERERE S TR AER E %)
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