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Dear participants,

®  Check your Student Code on the Answer Sheet before starting the test.
® The questions in Part A have only one correct answer. Fill your answer in the Answer Sheet.
Mark the correct answer with “X” on the Answer Sheet clearly, as shown below.

No.l A/ B|C|D|E/|F

A0 | X

® You can use a ruler and a calculator provided.

®  Write down your results and answers in the Answer Sheet. Answers written in the Question
Paper will not be evaluated.

® Some of the questions may be marked “DELETED”. DO NOT answer these questions.

® The maximal point of Part A is 116 (2 points each for each question).
® Stop answering and put down your pen IMMEDIATELY after the end bell rings.
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I. Cell Biology #flqa=%

Al. Endorphin is a natural analgesic secreted by the pituitary gland and other brain cells. Upon
binding to its receptor in brain cells, endorphin can relieve pain and create a sense of
euphoria. Morphine can achieve similar pain relief effects by binding to the endorphin
receptor. Why do both endorphin and morphine bind to the endorphin receptors in brain
cells?

[ (endorphin) RLEI A SRS K153 AT 1= Sk < P MR
PO (3 VRIS 4 PR R P (morphine) [T YR S
A A RIS o F R DRSS DR A s -
HiqE?

(A) Sizes of both molecules are similar. ¥ 75~ =[]

(B) Molecular weights of both molecules are similar. [ 75 <" Ei4f! ]
(C) Both are isomers. [t Fi[fil 57 #4517

(D) Shapes of both molecules are similar. [ # ' #f{] 9t X

(E) Net charges of both molecules are identical. [ & & e AF[fil
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A2. Most biological macromolecules are made by the polymerization of small principal
components. The major structural polysaccharide of the insect exoskeleton is a polymer.
Which of the following statements regarding this kind of polysaccharide is NOT correct?
A I AL ORI« Rt L SR T
< R SEIASS  IH LY

(A) It is made by polymerization of glucose. 5% = [IIEFRHR F—\[ [y
(B) It contains C, H, O and N atoms. Fﬁ?J C,H,O0 = N fi=
(C) Its structure is similar to that of cellulose.  FfAF #5785+
(D) It can be used to produce glucosamine in industry.

TR TR A
(E) This polymer can also been found in the cell wall of fungi.

A RO e T SR
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A3. In some cells, synthesis of isoleucine from threonine is catalyzed by the sequential action of
five enzymes a, b, ¢, d and e which produce 4 intermediates A, B, C, and D, and the end
product isoleucine, respectively. What is most likely to happen when isoleucine is
overproduced and there is an ample supply of threonine in cells?

M1 isoleucine fiv F’—‘[F"}ﬁéﬁl# ;ﬂ_'ﬂl,]fii threonine [~ o El FIEEJ;\:IH a,b,c,d e
SRR R d A, B, C, D PUEE IR P isoleucine UL E Y o ’él[ isoleucine

4 S E R threonine [ > @ (N FI{FAEH 5 2

(A) Isoleucine associates with threonine to inhibit the activity of enzyme a.
isoleucine =2 threonine lﬁl ﬁﬁf T’Hﬁjﬂ % a Flfjjﬁ‘l‘_i

(B) Isoleucine associates with intermediate D to inhibit the activity of enzyme e.
isoleucine %’TE"? ifE]E %7 D %’7‘4*;[’35 ?ﬂfﬁﬂ [E=C Elfjiﬁ‘[‘j:

(C) Isoleucine binds to enzyme a and inhibits its activity.
isoleucine %’TE"? 3 a ﬁ’tﬁﬁi”"ﬁﬂﬁ']HiL'F'Wﬁ[‘ik

(D) Isoleucine binds to enzyme e and inhibits its activity.
isoleucine %’TE"? % e ﬁ’tﬁﬁi”"ﬁﬂﬁ']HiL'F'Wﬁ[‘ik

(E) Threonine is converted into isoleucine continuously through the 5 enzymes.

threonine ﬁﬁ \HEHQ:EI 5 @Eﬁiﬁ@ﬁ%j isoleucine
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A4. In some prokaryotic organisms, SO4> is used as the final electron receptor at the end of
electron transport chain during cellular respiration. Which of the following statements
regarding cellular respiration in these prokaryotic organisms is NOT correct?

7RG PIFIN] SO (BRI [ | (R A O - ¢ R

2 I (Rl > ST SHRL?

”M

(A) It is anaerobic respiration.
i o LP\r |]7;/

(B) The reception of electron by SO,4* is accompanied by the production of H,O.
SO, yrq—! ES rﬁl"'[&z N ERS

(C) Operation of the electron transport chain builds up a proton motive force.
Fuf_J C[EESE & T WTTERED )Y (proton motive force)

(D) ATP can be produced.
%4 ATP

(E) Production of ATP is correlated with the mobility of H'.

C RS ATP TR
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Ab. Three stages in the growth of a bacterial culture are:
I. Lagphase
II. Log phase
III. Stationary phase
In which phase or phases can penicillin inhibit the synthesis of the bacterial cell wall?
AP ST S R LGOI I G LI R AR b R
unEl?:F[ JERY %& Bl e PHI];I*‘EJJ?HF

(A) Only I

(B) Only II

(C) Only 111

(D) Only I and II
(E) Only I and III

(F) I, I and I1I
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A6. Which structural or physiological feature of bacteria is commonly used as a drug target to kill
bacteria effectively but with very little harm to human cells?
FRRTATORBEZ S > IR BT ) 9 B e PR LI S A
BRI 2

(A) Glycolysis P[]

(B) Components of plasma membrane = @A 5

(C) Components of ribosome ﬁ,;{‘ﬂ??g*”

(D) Components of the electron transport chain in aerobic respiration
PR e Y

(E) Requirement of oxygen  ¥f&i 3 ElfjiﬁﬁT’y]%

AT. Histones are small basic proteins that assemble with DNA molecules to form chromosomes.
There are five histones, including H1, H2A, H2B, H3 and H4, in eukaryotic cells. The
formation of which of the following structural feature of chromosomes is driven by Histone
H1?

AR e UL FERRTE e R Rt DNA 55 FAEAE - o SRR AU
“FERSRSF 1 0 H1, H2A, H2B, H3 = H4 - E Fﬁ“”fé&ﬁrfl H1 ZEeyed E"ﬁijﬂ

B S T 2

(A) Telomere i

(B) Nucleosome fiber (10-nm fiber) 1% ‘| ‘EEH’%@?“;‘ (10-nm 7E5E)
(C) 30-nm fiber 30-nm &5

(D) Looped domains  [51ZB{{

(E) Centromere |-~ fF
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A8. DNA is a double helix molecule containing four different types of nitrogen bases. Which of
the following statements regarding both the replication and chemical composition of DNA
is correct?

DNA fLpl e 2 g@@ﬁmﬁg;&;gg%@ﬁﬁ;ﬁ . Jrs%g DNA (=S5 sy S HIBIASP >

A ?

—TI

(A) Base sequences of both strands are the same.
DNA LAY Rl -3 A
(B) The amount of purine is equal to that of pyrimidine in a double-stranded DNA.
<9 DNA IFEIPﬁE‘?Pﬁ%p}i:ﬁ”IUFﬁ El ﬁ'[ﬁj
(C) Both strands are synthesized continuously in 5°—3’ direction.
&;—%&F—} RYRY [F'[Jiréiﬁb 53 | = ﬁﬂﬁi@?@ﬁfj
(D) The first base of the newly synthesized nucleic acid is catalyzed by DNA polymerase.
BRI (35 FORPTEEA B » RLY1T DNA 3 (g
(E) The proof-reading activity of DNA polymerase proceeds in the 5’—3’ direction.

DNA H T (i 5'>3" T [jis i il Sk -
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A9. Mister Spiderman has compared the DNA, the corresponding RNA and protein sequences of
many human genes. What conclusion can be drawn from the sequence comparison?
[k S PR S S HEELP DNA > SR H AT RNA S P51 - 1

I (8 A 2

(A) The number of exons is always more than that of introns.
G Bt AT
(B) The translation start codon is located within the first exon.
RS T 2 WYtRT
(C) The translation stop codon is located within the last exon.
MRS R R e O
(D) The G nucleotide of RNA capping is the first nucleotide transcribed from DNA
Pf%’?‘} RNA 5 ifﬁ.}[‘l'é:fflfi G ﬁ'zﬁ & > YRIF 1 DNA fEg TRy ST [[ﬁa{ﬂ?,ﬁ E‘V;Zr’j'f%{
(E) The polyA tail is transcribed from the poly-dT of DNA.

LSS L= (polyA tail) VIFI DNA EE&\Y 2h9f)F (poly-dT)

10
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A10. Miss Ling-Ling conducts DNA amplification and transcription reactions in two separate test
tubes. Which of the following substances needs to be added to both reactions?
APV TYITE FL BEETHBE T DNA S Sl G o Sl {7 g

TR RE RS ?

(A) ATP

(B) DNA template DNA iy
(C) RNA primer RNA 9[-~
(D) DNA polymerase DNA & F’—‘ 53

(E) DNA ligase DNA £ 775

11
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All. The Nobel Prize in Physiology or Medicine 2009 was awarded jointly to Blackburn, Greider
and Szostak for the discovery that chromosomes are protected by telomeres and the enzyme

telomerase is highly correlated with aging and cancer in animals. Which of the following

statements regarding telomere and telomerase is correct?

Blackburn, Greider =2 Szostak [P35 ZF ¥ee I?E'JF‘.J** Fp JJF‘.J;HW@I?

oA > Il O

(A) Telomerase is a DNA exonuclease.

(B) Telomerase is an RNA polymerase.

gl

Bkt TS~ 78 DNA 9t~
BT A0 RNA R (7

(C) Embryonic cells possess long telomeres and high telomerase activity.

TR £ F R Ry O T

(D) Telomeres are longer and telomerase is inactive in cancer cells.

%Lﬂf[q“‘] 2R ﬁ“ﬂ JJFF-J*‘Jr%ﬁﬁ]EE?HIiF' JJFF-J*‘JFW:}T?HIi

(E) Telomeres are longer and telomerase is highly active in somatic cells.

WA S R B S g T

12

G v

PP (TR NS 2000 7 E R S SRR, o F R SR T
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Al12. EcoRI restriction enzyme is a DNA endonuclease that can recognize the sequence GAATTC.
It was first discovered in Escherichia coli, therefore it was named EcoRI. To produce a
large quantity of the endonuclease, the DNA fragment encoding the gene was subcloned
into an expression plasmid and the resultant recombinant plasmid was transformed into E.
coli cells to produce recombinant enzyme for a study. Why is the host DNA not cleaved by
the recombinant ECORI?

EcoRI #£3— ﬁtﬁiﬁkﬂ fiy » Z1F) DNA [ J@Eﬁfﬁj [EE EI?;%’J?U GAATTC ’—T'»ﬁ“‘jﬂlﬁ
(R o PP Rl R B 1R W[F“Ffﬂ £155 ECORI o B folid: & N EIpP [7IiE > KR
FifHIETHUE EcoRI pugil W |23 ST RS PATSE I :,‘% = #'[_' FY A A Y

DNA 57 T 7 ¥k 2 EcoRI 7] (=] 2

(A) The host DNA does not contain ECORI cleavage sites.
Tﬁj DNA 17 EcoRI - Jiﬂ i e FF‘
(B) EcoRl is secreted out of the host cells.
EcoRI ﬁ;’? PEETH A
(C) Environmental factors such as temperature and pH value inhibit ECORI activity.
E%Li?ﬁ[ IR = pH [}3 5YZ% EcoRI fi J?F SEs
(D) The E. coli host produces inhibitors to block ECORI activity.
[H2 7% 4 FIFIRENG] EcoR o
(E) The EcoRI cleavage sites within the host DNA are modified.

ffi> DNA _Ffiy EcoRI u A i e P S

13
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I1. Plant anatomy and physiology

A13. Hypersensitive response is one of the plant defense responses to pathogens. Each of four
pathogen strains, a to d, produce a distinct range of effectors. One of the effectors, Avr,
recognized by a specific receptor protein encoded by the resistance (R) gene in the host
plant is present in strains b and c¢. Host plants B and D produce the R protein. Which plant(s)
are likely to develop a hypersensitive response after the host plants A to D are infected by
pathogens a to d (a2 A, b>B, c>C, d>D), respectively?
ﬁ@@%ﬂﬁﬁﬁﬁﬂﬂ%“@ﬁﬁ&%%—@%?@E%’:W%?%%ﬁ®®
- *Elﬁ"éjlflﬁéﬁ[ﬁﬂﬁgfegjwi - EUP[E - FEHGELT Ave” U PSTR T@r = i

PRI O B P R)ART OB 7K R B0 15708 > T fpi b 2 ¢ 51 Avr (=
BT "ﬁ} WifsB » D'k RETE > (@>A b>B,c>C,d>D) it
PP @ BRI ol i IS CEvPpes) AR - € o 2 5

;s ?
(A) A only
(B) B only
(C) C only
(D) D only
(E)Band C

(F)Band D

14
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Al4. Plant movement occurs when plant organs change their spatial distribution after being exposed to
stimuli, and may be caused either by differential growth or by differential turgor change among
cells within the organs. Which of the following plant movements uses a mechanism distinct from
the others?

?q@?dﬁizﬂmﬂﬁﬂf » %E'El[’ﬁa’ﬁ@ﬂ i ARy S ﬂ | fib fﬁ‘ » PSR G SRR PR Y o R
FERLIM BR3P (ORI % R 30 % 3 PP R RISR@g 6 1 o S FEPposmpng -

— fgjfﬁ%[JE'JﬁfJﬁg%ﬁj[J’%?iﬂ EIEE) fﬁJ ?
(A) The gravitropic movement of corn roots

EE S SN EER
(B) The closure of soybean leaflets during night time

P SR T TR
(C) The tendrils of cucumber moving along the trellis

F Pt IJFT»EI ,:f:f}ﬂ?ﬁ' g
(D) The phototropic movement of mungbean seedlings

o R J‘J u[ﬂ A ﬁgﬁ
(E) The downward bending of the tomato leaves after flooding treatment

A R

15



IBO - 2011

TAIWAN
THEORETICAL TEST
PART A

571 5—1 6L

Questions 15 and 16 are a problem set

A15. In the model plant Arabidopsis, the DXS, DXR, CMS, CMK, MCS, HDS and HDR
enzymes are involved in the methyl erythritol phosphate (MEP) pathway of isopentenyl
diphosphate (IPP) and dimethylallyl diphosphate (DMAPP) biosynthesis. The Arabidopsis
white devil albino mutant is impaired in the enzyme HDS. Assuming Arabidopsis can

efficiently take up the intermediate metabolites of the MEP pathway, the white devil albino

mutant will grow and turn green if given which of the following compound?

T i i [’El“ﬁ fl1 > DXS, DXR, CMS, CMK,
MCS, HDS * HDR {l. methyl erythritol
phosphate (MEP) » dimethylallyl
diphosphate (DMAPP)fv & 37 FAI E‘y@ﬁ‘ﬁl (gp
(Bl s o |1 @R white devil
FLPIEL HDS Jesk 58 4 i TEF%BE’E% fg’l“ﬁ
ISR MEP S L p ]
oo FARE N GIPPE 1 - Jllp o

FF white devil Fi' 751 = M qEIEL A -

(A) MEP

(B) CDP-ME
(C) CDP-MEP
(D) ME-cPP

(E)HMBPP

16

Pyruvate + Glyceraldehyde-3-phosphate
| oxs
1-deoxy-D-xylulose-5-phosphate (DXP)
| oxr
2-C-methyl-D-erythritol-4-phosphate (MEP)
| cms
4-diphosphocytidyl-2-C-
methyl-D-erythritol (CDP-ME)
| cmk
4-diphosphocytidyl-2-C-methyl-
D-erythritol-2-phosphate (CDP-MEP)
| mcs
2-C-methyl-D-erythritol
2,4-cyclodiphosphate (ME-cPP)
| Hps
1-hydroxy-2-methyl-2-(E)-butenyl
4-diphosphate (HMBPP)

HDR
IPP <—|—> DMAPP

|
geranylgeranyl diphosphate
(GGPP) %
Chlorophylls i Gibberellins
#4=  Carotenoids EfSES
* EHIRETE
Abscisic acid (ABA) B /E#%
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Al16. The plant MEP pathway is located in which of the following organelle?
AP MEP 925 55 3ARL & AP R 1 2
(A) nucleus M@ty
(B) vacuole  Ji&jw
(C) chloroplast &
(D) mitochondrion *‘fﬁﬁﬁﬁ%

(E) endoplasmic reticulum [“J@T?rﬁfj

17
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Al7. Dennis dissected a plant leaf and found bundle sheath cells full of starch granules. Which of the

following characteristics can be observed in this plant?
| P ARSI S SRAV ] 1 R © A IP
=
I. Stomata open at night

SRR C1EiE
II. Presence of PEP carboxylase in mesophylls

PEP ¥ [Ty 71 53 AR w1
III. Presence of Rubisco in bundle sheath cells

Rubisco 7 A5 Blizf a1

IV. High photorespiration rate on hot summer days

CESUIRNE AR
V. Carbon fixation can occur in both mesophyll and bundle sheath cells

WA % T B AR B BT
VI. Carbon assimilation rate is saturated in the early morning on summer days

B [ [ st BB )

(A)Only I, IV

(B) Only I1, IV, V
(C) Only I, IV, VI
(D) Only IL, 111, V
(E) Only II, 111, V, VI

(F) Only II, IV, V, VI

18
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A18. It has been estimated that around 124 million children are vitamin A deficient, causing
about 500,000 children to go blind each year. To help children who suffer from vitamin A
deficiency, scientists have developed a variety of rice (Oryza sativa L.), Golden Rice,
through genetic engineering. The original Golden Rice was produced using the japonica
variety Taipei 309, which is genetically enriched in
G 8 DTG AT R A B B 5 0
Fod o - SRRTZIRER gy A L TR RIS P T AL @Eﬁ[é% »

FPFLRLFAM Bl [HASFE Taipei 309 - E 21y r‘j*’ JIPRFE PR R RL A
(A) auxin  FEPIE <3
(B) starch  ¥f5
(C) B-carotene - FTF [N
(D) iron &

(E) anthocyanins Tiﬁr‘ I E

19
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A19. Abscisic acid (ABA) is one of the important growth regulators of plants. It often
antagonizes the functions of hormones that promote growth. Plant biologists have been
interested in elucidating the signaling pathway of ABA by genetic approaches. They
screened mutants of the model plant Arabidopsis thaliana that respond abnormally to ABA
treatment to identify the involving components of the pathway.  One type of mutant
phenotype is ABA-insensitive (abi). Which of the following phenotypes are likely to be
observed in the abi mutants?

BRI (ABAYRL AT S SEOEIRIT o LS LS RIVRTEOR sk B
- A A R R AR ([ ] 75 ABA B 2 D AR 7
q‘i‘qﬁ'ﬁﬁ[ﬁf’z‘? ABA ?*EWEE@%EH_’F’V o — TR A E(abi) FL 3 ABA T EE - NI
B fRL e abi A A B2
(1) Seeds germinate at the presence of exogenous ABA. iyt J[l ABA Eﬂj » FEIT A A
(2) Seeds become dormant at the presence of exogenous ABA.

U981 ABA R R TR
(3) Stomata do not close in response to drought. 7+ iz ! Eﬁ P RATT T;'T F—%JFJfJ
(4) More tolerant to drought than the wild-type plants. ~ Fgb & B[R 1jinffizf!
(5) Leaf does not abscise when it becomes senescent. ?l,i—% ;| %E\ﬂj P ﬁﬁﬁfé

(6) Leaf is prematurely abscised even when greenish. Fd Ilii,é = rJ,]EF qgﬁnﬁ s SR VIRTS

(A) Only (1), (3)
(B) Only (2), 3)
(C) Only (2), (5)
(D) Only (2), (4, (5)
(E) Only (1), (3), (6)

(F) Only (2), (4), (6)

20
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AZ20. Ethylene is a hormone that influences plant’s growth and development. It is known that
treatment with 10 ppm of 1-methylcyclopropene (MCP) can block the signal transduction of
ethylene. If certain plant tissues were treated with 10 ppm MCP, which of the following
phenotypes could be observed in MCP-treated tissues?

AR A = :E‘ﬂ'ﬁ:ﬁ B > I'] 10 ppm 1-methylcyclopropene (MCP) ku«%f{ 'TFII
TORLVFA R - SRR | 10 ppm MCP R o i RN S| [RAS A B2
(A) Shorter hypocotyl in etiolated mung bean seedling
[Eﬁ[t E%UL Up;fp jj*' i jrmy VL qTﬂ;El
(B) Increased degradation of chlorophyll in detached leaves
AP VB ARG PR IS RS (R [ |
(C) Increased synthesis of ethylene in banana fruits
JRLE F[E%\[f{ FFITE A}%’F\[
(D) Inhibition of the ripening of tomato fruits
PRI SN B poms
(E) Induction of the senescence of carnation cut flowers

?%Elﬂ%}ﬁﬂ SIS SRR LAY

21
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A21. During leaf development in water lily, the sclereid-initials grow and elongate along the
palisade mesophyll cells or the intercellular space between them. After elongation they
gradually form calcium oxalate crystals in the cell wall along the cell membrane. Thereafter,
they form the secondary cell wall. Four cell wall structures are: (I) primary cell wall; (II)
secondary cell wall; (IIT) middle lamella; (IV) calcium oxalate crystals. What is the final
sequence of structures in the mature sclereids of water lily, starting from the plasma
membrane as the innermost layer to the outermost layer?

BB ORI K [ R R B e AL S A A

LA R - T R B SRR AR LY R 4 2
ﬂ\gc# » VYRS T 2 P aEE > RS e R Jir@ b1 (D) WIEAPUaE s () & %57

Tt (D) B 5 (V) BARESHE g - (ERERUf9F e it B e g

VEEER NI

A)I->IVoII -1

Bl —->1IV-1-11

OI->IT-1V-1I

OIM-I1-1V->1

E)II—-IV-1-11

22
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A22. Agrobacterium tumefaciens-mediated transformation, a widely used method to transfer
foreign genes into the plant genome, has contributed to the considerable successes that
plant biotechnology has already achieved. For instance, a gene encoding the coat protein
(CP) of papaya ringspot virus (PRSV) was used to generate the virus-resistant transgenic
SunUp papaya in Hawaii. The construct used for transformation includes the CP gene and a
selectable marker gene (nptll) conferring kanamycin resistance. Both CP and nptll genes
are driven by a constitutive cauliflower mosaic virus (CaMV) 35S promoter. According to
the above information, which of the following statements is NOT correct?

EECES HW“ [E{I "] ELARTAI Agrobacterium tumefaciens £~ ’71[ oL PREL ARl P
F CEEREEIER]) > [ B > prf A+ TREOH 2 (PRSV) I 2 &ef I(CP)meﬁE
B HRAIR RS R OIS ' SunUp - BRI SR IEVE g B CP
FLAT I 1 kanamycin 25 3k O 5 ZEEL < nptl] > CP and nptll RyFE5L <l fe
PR %‘%"ﬂ’ﬁ% (CaMV)iy 358 ’?%EI*JQ' AR - BB R TV YIE ?{ﬁ‘?

(A) The SunUp papaya is resistant to kanamycin.

fE5E A )T SunUp 35 kanamycin 2 3¢ il ®
(B) The SunUp papaya contains some DNA sequences from CaMV.
fEi5E A /T SunUp FA"‘ e AT -’tﬂﬁ%ﬂ%(CaMV)EU DNA =%
(C) The SunUp papaya contains some chromosomal DNA of Agrobacterium tumefaciens.
fEi5E A T SunUp Fﬁ? I E-R AR Agrobacterium tumefaciens gfj‘g{u&-’uﬁg DNA
(D) The SunUp papaya contains a portion of the Ti plasmid termed T-DNA.
e A ) SunUp O *&‘ﬁﬁ' T-DNA fiu- ﬁ (7
(E) The SunUp papaya contains the nptll gene.

i A T SunUp FA'["EJEL[H nptll

23
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111. Animal anatomy and physiology E{*J%E}iﬂﬁ@% &2

A23. Which of the following is the only vertebrate in which blood flows directly from respiratory
organs to body tissues without returning to the heart first?
IR I R T P SRR R T 2
(A) Fish Fus
(B) Amphibians & 21
(C) Mammals  [F]5" %
(D) Reptiles e,

(E) Birds 5B

A24. How does the hemocyanin of arthropods differ from the hemoglobin of mammals?
(A) The oxygen dissociation curve of hemocyanin is not a S-shape
(B) Hemocyanin carries considerably more carbon dioxide
(C) Hemocyanin is a single-chain respiratory pigment
(D) Hemocyanin is a protein coupled with magnesium
(E) Hemocyanin is a protein coupled with copper
aﬁ’ﬁ Eﬁjfﬁaj- ' EFFJ el 5‘“5@#’033;’- R E I fFf T [ﬁj ?

(A) :"'ﬁiﬁfj? S R | S-E
(B) f"ﬁiﬁﬁi%ﬁ'ﬁl S e/
(©) = 1%

(D) KAL) A O3 BT
(B) 7 hRLZ=SR ) £ 03 1T

24
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A25. A shark is more likely to survive for an extended period of food deprivation than is a
dolphin with equivalent size because
(A) The shark maintains a higher basal metabolic rate
(B) The shark expends more energy/kg body weight than the dolphin
(C) The shark invests much less energy in temperature regulation
(D) The shark metabolizes its stored energy more readily than the dolphin does
(E) The shark has a better insulation on its body surface
PIRHRIE]  E  f APIRIITRY » AR AR R 2
(A) W F R B LR
(B) Wi 2T I TR 478
(©) WP AT LRI
(D) B pIE R filde o fid o PR B
(B) Wi B fosig 1

AZ26. Increased arteriolar resistance contributes to hypertension. Which one of the following

factors contribute to the increased vascular resistance most significantly?

PR Ji@?"{@ﬁ?ﬁﬁi"ﬁ*’ NI B R T ) e RRREE 7

(A) Vessel length TR
(B) Blood viscosity TfRE ﬁh@
(C) Vascular diameter f"*Fl VIR

(D) Total leukocyte counts [ 1" ZREf |

(E) Heart rate BoASTIEE S
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A27. A method to estimate an mammal’s blood volume uses a specific radioactive isotope of
iodine (123I). This isotope, usually produced synthetically, has a half-life time of 13 hours.
It decays to 123Te, which is almost perfectly stable. To estimate the blood volume, 10 mL of
iodine solution are injected into the animal’s vein. The activity of the solution at the
injection is 2mSv. A sample of 10 mL of the animal’s blood, taken 13 hours after the
injection, is 0.0025mSv. The estimate volume of the animal’s blood volume is?

BRI k(D) P A P O © I SO RL - T
WL 13 T ;ﬁugt Jlfﬁ FELAY P Te » T |F‘[;fg*f¥ R ﬂﬁ TS 5 10 mL 9
tlfk o — EYPIRLE ST 10 mL if (1R 2mSy stk > 13 7] Eﬂj edfi 10 mL JEJE ifl
0.0025mSyv > [Fﬁ;ﬂf—gww ik J?ﬂ%

(A)10.0L
(B)8.0OL
(C)40L
(D)25L

(E)1.25L
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A28. Which of the following events will result in an excitatory postsynaptic potential?

b 2 AR U & 2

a. Increasing sodium influx. ST s
b. Blocking potassium out-flux.  [2' [FHEES" 9 ik
c. Increasing calcium influx. frpgsEET
d. Closing a chloride channel. Fﬁ%ﬁfj‘@%ﬁ?ﬂlﬁ

(A)Onlya&b FlEja&,b

(B)Onlyb & ¢ El?J b&c

(C)Only a,c &d FlEja,c&d

(D)Only b, c & d FUFp b,c&d

(E)a,b,c & d. a,b,c&d
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A29. Compared to a healthy individual what are the levels of the following hormones in an
individual with primary hyperthyroidism (hypersecretion of thyroid hormone)?
Thyrotropin-releasing hormone (TRH), thyroid-stimulating hormone (TSH), Thyroid hormones
T3 and T4
SRR PR NIRRT R DTS (P PRI %) RUR PRI SRR

PR DTSR R S (TRH) ~ JRU UFIRS (TSH) ~ FOPRRSR T3 ~ PUPYEGK T4

1 increase LTI |: decrease i) —: remains unchanged 7@
TRH TSH T3 T4
A T i - T
B T i T —
C ! ! T T
D } 1 } l
E ! i 1 T
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A30. Which of following receptors/molecules are required for the activation of Helper T cells

trigged by antigen-presenting cells.

A PO AN [ T WIZDRR R SRS s o

1.CD8 CDS8
2.CD4 CD4
3. Class | MHC molecule 53 1 ] MHC 75~

4. Class I MHC molecule SYIL#] MHC 55~
5. T cell receptor T 5F1a A;Fg
(A)Only 1,3 &5

(B)Only 2,4 &5

(C)Only 3,4&5

(D)Only 2 & 4

(E) Only 1 & 3
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A31. Inspect the following table which is revealed to the function of kidneys in vertebrate.

S RIS

What 5 % HifF 1. Urine concentration by NaCl reabsorption
A1 NaCl IO | I 54 e

2. Urine concentration by urea reabsorption
UL SRS RN

3. Aquaporin mediated water reabsorption

Bl T 1 YT R s

How [ 4. Countercurrent multiplier system
A 2 5k

5. Countercurrent exchange

Where I'FI&?E‘_ 6. Loop of Henle e
7. Collecting duct &b
8. Proximal tubule }EEII ak ﬁ

Figure out which of the following alternatives show a correct combination.
b LT 7 2

(A) 1-4-6

(B) 1-4-8

(C) 2-4-6

(D) 2-5-8

(E) 3-5-7
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A32. When people lose blood quickly as happens in a car accident and his/her physiological
parameters are monitored right away, which of the following situations will NOT occur
(A) Decrease of sodium concentration in urine
(B) Blood volume decreases but interstitial fluid increases
(C) Increase in the resistance of blood vessel
(D) Stroke volume increases; cardiac output increases

(E) Decrease in the proportion of red blood cells in blood.

[l vt S L IR LU0 R AR I S L 1] T ]_'El 1
(A) TjHRH ST BE YR [ X

(B) TkffRAG D~ REASRIETIT

(C) T s

(D) e NEHETY > o il AR

(B) Sl 5 o mRE= e
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A33. The following figure illustrates the membrane potential changes measured at three different
sites (A, B, C) along a sensory neuron and the release of neurotransmitters from the axon
termini when depolarizing electrical stimuli with varied intensities were applied to the

dendrite. Based on the information provided in the figure below, choose the correct
statements in the following list.
- BRSPS T A, B, O OB b s T
" R A L AT RO « RS VR I T

i'-lb A B C
l;[ Thveshold potentis FITE
— — e ——
i"’ ° 5 ° 0 —QI

R

stEmulus
I
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. The membrane potential changes evoked at A site would be proportional to the

intensity of the electrical stimuli applied to the dendrite.

T A SR L A T R A R O T

. An action potential would be recorded at B site only when the intensity of the applied

current stimulus causes the membrane potential to be higher than the threshold
potential in the axon hillock.

FEVA il 9 S [PV Gihok - IR I - e B SR (R
The frequency of the action potentials at B site is dependent on the duration of the
applied current stimulus at A.

o B S (R PO A SRR ‘ﬁ%

The quantity of the neurotransmitters released from the axon termini is unlikely to

depend on the frequency of the action potential at C site.

IR S A RGP TR RIS C oI [ ik

(A)Only I and 2

(B) Only 1 and 3

(C) Only 2 and 3

(D) Only 3 and 4

(E)Only 1, 2, and 3
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A34. The perception of the messages from the environmental changes is carried out by

specialized sensory cells. Their structural composition is in a strict accordance to their

functions.
Which of the following receptors in human receptors will be activated by a stimulation and
consequently close a Na™ channel leading to hyperpolarization?

SRR (7 KR R (ORI F T HARSERT IR R -
I P > IR A [ ey ) NSRS i 2
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IV. Ethology (i7 £325)

A35. There are three types of chemical substances that organisms emit to mediate interspecific
interactions: kairomone, allomone, and synomone. Which of the following descriptions
regarding to this essential oil is correct? This essential oil acts as a:

L 2 PO i ERY [ 22 T E S A NCEFESt g R e
WﬂmwwﬁﬂiﬁﬁmemmE NicEES ﬁ%@% %ﬁﬁﬁ%ﬁﬁ:
RS R e q—@@%ﬁ%@@@%@@%@ﬁﬁw
T H R BV AR+ (0 IR T 0 O 2 )

= E{| R b e e ER] o R FTJIF”“?%E [P E I [ L 2

—_E L

Participant | Emitter "Q}'Jlﬁ?{ Receiver fFI¥H
Chemical
=sppan
Kairomone Ff|{%5¢ Disadvantage 7% Benefit 7|4
Allomone [ {% 3¢ Benefit *|%f No benefit/harm :”'ﬁﬁfgj:ﬁf[
Synomone =F 7% Benefit 7|4 Benefit 7|4
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(A) Synomone between the plant and the beetle, allomone between the plant and the
parasitoid wasp. “iRAEPEE PRI TR 5 0 (F Ej‘#ﬁ%ﬁ ] B T S
(B) Kairomone between the plant and the parasitoid wasp, synomone between the beetle and

the parasitoid wasp. rj&f}ﬂ%ﬁ—ﬁ B BRI S 0 (H i F'lgéé?ﬁ;i R EL S TR 5

(C) Kairomone between the plant and the beetle, synomone between the plant and the
parasitoid wasp. TEAEPIEE PR RV TR S > (1 Ej%’*ﬂ? 2 R R TR 5

(D)Kairomone between the plant and the beetle, allomone between the beetle and the
parasitoid wasp. TEMITEE PR L HITE 5 0 ﬁég‘iﬁ & AR R T 5

(E) Kairomone between the plant and the parasitoid wasp, as well as kairomone between the
beetle and the parasitoid wasp. T‘j;ﬁjff*ﬁ?ﬁi R LR S o R ﬁé&?‘ﬁi f R L

GHEEE S
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A36.

In terms of the benefits and harms received by each of the two parties interacting, which of

the following pairs of biological interactions are most similar to each other?

s

R R S P e

E;% i

i ﬁfJF—é}% (R TR 2

Pairs

A | Clownfish and sea anemones mistletoes and apple trees

2 R AR A Uy
B | Sea stars and bivalves Ja | 52 S50 | locusts and grasshoppers T[EHE AL
C | Lichens and maples 9 A==l mistletoes and oaks fﬁi’ EXIECES Cih
D | Caterpillars and parasitic wasps food plants and caterpillars

< B 0 = BATES g
E | HIV virus and human HIV Jﬁi‘fz@ » %1 | mushrooms and rotten woods ¥ E‘“rf J7I\
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A37. Great tit birds (Parus major) inhabiting forests (dense vegetation) and woodlands (patchy

vegetation) have different song patterns. It is documented that high frequency sounds

become less degraded in open habitat than in places with dense vegetation. Consider the

following graphs showing song characteristics of great tits from 6 locations. Which of the

following statements is correct?

LT Atf(forest)= Apf(woodland) [ HY A T % rF’T | ERAVPRPL A ﬁ,‘ﬁfﬁ}‘ ] E@JFP[ e
R LR B e IR - 1) T4 ] IS

HE ORI > S

Forests
8
40 e m
[ Sweden
0 P
8 =
5 4 - — -
? Norway
[ 0 Ll O T
=
3 s
i L
4 — = — - — A
England
(e Tl LT S L ] |
0.5 1.0
Time (s)

S H T 2

59°17°N 1803’E

5957 N 1042°E

51°32°N 005’ W
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Frequency (kHz)

Woodlands

4026’N 3°42° W

3545°N 51'45’E

Morocco
[ T N S

34702°N 650°W

= 0_5I
Time (s)
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(A) There is less variability in song frequency in low-latitude regions.

T (SRR B 1 1 -

(B) Forest inhabitants are more varied in song frequency than woodland inhabitants.

Pk 1 ORI = e[

(C) Songs of forest inhabitants have more notes per phrase than those of woodland
inhabitants.

Aot = (BB LSRR %0 R % £

(D) The variation of song type has nothing to do with habitat type

B R

(E) If an individual moves from forests to open grassland, the variation of the song among

its descendents is likely to increase.

AR TRRPEEIE R S 5 ST € e
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A38. A hypothetical insect species employs the polygynous mating system, in which the males
are capable of multiple mating with many females, but the females mate only once. Mating
season is autumn. All adults of this species die off soon after the mating season. The sex
ratio of this species is 1:1. The mating success, defined as the number of mating in a given
season is compared for both male and female in this species. Which one of the graphs below
(A to E) best describes the mean and variance of the mating success for both male and
female in this species? Solid dots represent mean of mating success, and lines denote the

ranges of variance.

R T RO %5 IO fAR ¢ R R S ([ U R 5 S
FFFREGHF U S O ATE SR T  D O REIERL 11 R
i Y ST [ A S RS T R~ (WA 1 gD
P B A 3 B PO S S SR 2 H S A
SEPRY PO B [ RECE RS R O R -

A B
High High
w w
w w
L L4
Qo Q
Qo Qo
w w
{=2] {=2]
= £
= =
E E
Low Low
female male female male

¢
t

female male female male

3

. a
mating success =
L

: Q
mating success =

Lo

s
o
o
3

t

female male

X
. a
mating success =

Lo

3
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V. Genetics and evolution

A39. Frank has subcloned a cDNA fragment from an animal into an expression plasmid. The
recombinant plasmid was transformed into bacteria to produce recombinant protein. What
is the main reason that the expressed protein is non-functional ?

Frank }-[—r |[4g155}ﬂ§l[ﬂ I cDNA ﬁﬂ%%‘"# [l ' AP cDNA FLHpY ’é ﬁ]’L
AL B AP B W@”ﬂwvmvﬁﬁ’@wwmﬁﬁﬁ RLiZ
9 B SERLE S IR 2

RLE

(A) Differences in codon usage between animals and bacteria
EAPAIRE A B T RO

(B) Differences in protein processing between animals and bacteria
FAPIAIAETEAE | T [RIFY S TETRY IS Af =]

(C) Components of bacterial culture media
A B 5 e

(D) Modulators of gene transcription
PO R e

(E) Secretion signal of proteins

SF VET [y 55 J B g5
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A40. Gregor Mendel discovered that segregation of genes on non-homologous chromosomes is
independent of each other in his garden pea hybridization experiments. Four genes A, B, C
and D are located on four non-homologous chromosomes. Which of the following
genotypes will have the highest chance to produce the dominant trait in all four loci when it
mates with an organism with the genotype AaBbCcDd?

o A [ PRV L R R[S A HRNR BRI SRSV - A, B, C
FIID M RELES B0 P HIRRE B 7 SIPT ASELPBI (R - Hi R
R]E% AaBbCeDd [V FEL [ - ELE Flo P Wﬁi%}ﬁ%‘gﬂ?[@ﬁkg@ e
w7

(A) aabbccdd

(B) AaBbCcDd

(C) AaBBccDd

(D) AaBBCCdd

(E) aaBBCCdd
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A41. An X-linked allele determines the coat color of cats with orange being dominant and black
being recessive. Which of the following statements regarding the inheritance pattern of
orange/black mosaic cats is correct?
gﬁgg RO %EE‘.'IE[[ X ﬁ“ﬂﬁ'lﬁé‘fﬁg— I'[E{EL Wﬁ,ﬁ@ﬁju , %Eiﬁ{rlﬁgg{j‘,ﬂ[—Hﬂ%ﬂﬁ:l{'[fj » A
FLepu 6 FUPRLIRIERY o 7 (I e JF—%J AREFER (DR A S PR L
fY 9
(A) Half of all male cats are mosaic.

- U
(B) The mosaic phenotype is a consequence of gene interaction.
—F A9 AERLEN T [l PR 2 = ItFIJAf_LE&FIJ
(C) The mosaic phenotype is correlated with genetic recombination.
Al e (e E
(D) The mosaic phenotype results from random X-chromosomal inactivation.
L 09 R BRLAINT X e s 937 i B
(E) The offspring from matings of orange males and black females are mosaic.

1 2 AR R P o o ﬁiﬂi‘%ﬁﬁg
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Questions 42 and 43 are a problem set

42 143 JERL - [REAE

A42. On a remote island, Dr. Yeh discovered a new plant species, which can produce either white
or blue flowers. This species is mainly cross pollinated by insects. Genetic experiments
showed that the white-flower phenotype is recessive to the blue-flower phenotype.
Statistical analysis revealed that 91% of these plants on the island produce blue flowers. If
one is to randomly select two blue-flower plants and cross them, then what is the
approximate probability that they are capable of producing white-flowered F1 offspring?
e (IR b SR SRR FEEE - PRI (R 0 2 IR LR 1
Sl o [ BRI 1 TERLIR IS o R LRLEE o SR FRE 91%&[@5@@%

ﬁjﬂ%ﬁa o I AR ] Eg?, [4?51 S o T iF;L: FE F/—\ b))?,n;‘g‘[, 4
fLFL =" USR] 9
(A) 0.09 (B)0.21  (C)0.42 (D) 0.49 (E) 0.91
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A43. Dr. Yeh treated the seeds of the above-mentioned homozygous blue-flower plants with
chemical mutagen to produce a mutant population. Three recessive mutants, wfl, wf2, and
wif3, produced white flowers were selected. He crossed the mutants and obtained the
following results: wfl x wf3 produced F2 offspring with only white flowers, and wf2 x wf3
produced F2 offspring with blue and white flowers in a ratio of 9:7. According to these data,
which of the statements below is NOT correct?
2T ELIE ( POR  RN  (GRE i
o2 (B TApORRIE AR WL, wi2, A1 wi3)5) I R BhER - RN R
Wil x wi3 19 F2 b U8 B E I fEfuitd s wi2 x wi3 [ F2 iR fLitid « il =9:7 < A3

BRgvrR > P [T LR 0

(A) wfl and wf3 are unable to complement each other.
wfl and wf3 T H: (s [P T‘FPJ
(B) wf2 and wf3 are able to complement each other.
wf2 and wf3 H: Pz [F=20 T‘FPJ
(C) wfl and wf3 are in the same locus.
wfl and wf3 5 T AFI[IV LN
(D) wf2 and wf3 are not in the same locus
wf2 and w3 5 * 75 7 [V FLN
(E) The F1 offspring from crossing wfl and wf2 will all produce white flowers

wfL F1 w2 6 (9 F1 {2 B S
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V1. Ecology

Ad44. Biogeography researchers found that continental islands tend to have a species composition
similar to that of the mainland, but a lower degree of species differentiation compared to
oceanic islands. If one compares the biome of an oceanic island (X) to that of a continental
island (Y), assuming the two have approximately the same area, and are located in the same
latitudinal range, which of the following descriptions is correct?

& B LA [ L PRS- R SR o (I P [
P IR o Tﬁir%? [ I I I X) S A 1% L CY) A g - A A
Bl o SREARE AP E - WS BEXCERY pus PApprpl TR N At A 2

Proportion of endemic species Total number of species
' pEreg] T
A X<Y X>Y
B X>Y X>Y
C X>Y X<Y
D X<Y X<Y
E X=Y X<Y
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A45. In the figure below, A to E denote five different species in an ecosystem. Which of the
species is most likely to be a keystone species?
P AEIE R W IR [ Tl it A R i LS

75 keystone JEF475) ? AT 28] (bomass) oSS T FRRpo 7

B0 2] i et
High
A B
Impact of species C
D E
Low
Low Biomass of species High
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A46. A group of students would like to know how the discharge of waste water from a factory
might influence water quality of a river. The picture shows 7 potential sampling locations
(D to @) in relation to the locations of the factory and the river. Which locations are
essential to be included in the sampling in order to draw valid conclusions about the
pollution of the river by the factory?
B R IR RO BRL S BT - 1) O (T
SRR I PR RV 7

(A) Locations 1, 2,4, 7

river

(B) Locations 1, 3,4, 7 l
(C) Locations 1,2, 5,7 T®
(D) Locations 2, 3,4, 6 drain
(E) Locations 2, 5, 6,7 factory l’
<
discharge 413?
stream o —1®
O @ % 1
i
1o
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A47. Biogeography researchers have long recognized that terrestrial biomes on islands are often
associated with dispersal and colonizing ability of different organisms. Based on dispersal
and colonizing ability of the following groups of organisms, which one is least likely to
occur on an oceanic, tropical island with a large area, numerous mountains, a dense
vegetation cover, and a high level of biodiversity?
=+ ?’Ufﬁ%%ﬁ?ﬂ%ﬁﬂ@fﬁfj@% FPAPEVHI ] [FIPrE P B a1 ﬁf}ﬂf“
S PR R~ RS B AR S P SRR 1

I

(A) Insects FLf

(B) Birds Fi,

(C) Ferns Wi

(D) Amphibians [ K

(E) Reptiles "UEEIH
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A48. A male guppy (Poecilia reticulata) with large, bright spots on the body is more likely to

attract females, which increases his opportunity to reproduce. In the meantime, he is also
more easily detected by the natural enemy, which increases his predation risk. Consider
male guppies from three different rivers: X, Y and Z, males from X have the largest spots,
males from Y have the intermediate-sized spots, and males from Z have the smallest spots.
Which of the following descriptions about the guppies in the three rivers is correct?
Ep R R i A “% Sl 3 FL pAJR o [ SR g 7E%F ; IE jJEJ‘J =
P B [ 4 B H AP AR R T F1 XY 2 2 G
SUFXCE R ORI Y IR TR ) 2 R R 1 T
P PR IR SR 2

The density of

(A) male guppies in X is higher than in the other rivers. X Ji % U4 ek £ 44p | IF,'J

(B) male guppies in Z is higher than in the other rivers. Z ' ZE&£ U % ik £ R IF"J

(C) natural predator of guppies in X is higher than in the other rivers. X Jj #fii 27 "% ﬁﬁgj
(D) natural predator of guppies in Z is higher than the other rivers. Z Jf {fii &3 "% ﬁﬁﬂj

(E) female guppies in X is higher than the other rivers. X Jj *& A4 F=H R E"J
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A49. Species M had been introduced multiple times (few individuals or small population) to an
ecosystem outside its native distribution, but could not establish itself. Although no
parameter in ecosystem changed between the different attempts, the final one introduction
was eventually successful, and led to a rapid and wide-spread expansion of species M in the
ecosystem. Which of the followings is the most plausible explanation for why species M
was not natively distributed in this ecosystem?

M PR TR 5 [ ZRRLE B o (L3 I T T2 BT e
FEE o ST o SBUR A s deb e g SR I iy 2 g e
i BRSHGR  BRRE A B2 TR 1) (R R R R 3 )

CESET:

—fi

(A) There are too many competitors of species M in the ecosystem.
SRS S M PO Y
(B) There are too many predators of species M in the ecosystem.
k3 F“*FHI o2 M PR AH
(C) Species M is not able to disperse to the ecosystem on it own.
M PR v i S .ﬁg’ﬁ%*ﬂll.i]’ﬁi S
(D) The abiotic environment in the ecosystem is not suitable for the growth of species M.
et [ 02 PR M PR T
(E) The ecosystem is frequently under disturbance, which creates an unfavorable condition

for species M to sustain.

‘1; 5Es Ff—?%ﬁ?”‘ ET B BT JLF:JE_‘ EF ST M PR Jﬁ;&fij FlIp
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A50. A large forest is cleared. The land is rapidly colonized by species with which of the
following characteristics?
U S AR SV S R T PO R
FELRG T 9

—

(1) long lifespan (;ﬁf—“vf'ﬁﬁﬂr%), (2) rapid reproduction (P ZTH), (3) fast growth (4 = JGH),
(4) strong dispersal ability (JZ 116%), (5) strong defense against natural enemies or
predators (35 =24 Y[ %@gﬁ).

(A) Only 1, 2,3
(B) Only 1,2, 5
(C) Only 1,4, 5
(D) Only 2,3, 4
(E) Only 3,4, 5
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A51. A large proportion of angiosperms are pollinated by animals. Assign the following flower

descriptions (I to V) to the most likely pollinator (a to e).

LR P RLE TR % IS JT@% 1[?“17@?(1 VIE R AR AP (a-e i

et

I. Flower white, open during night, intensive fragrant, nectar hidden in long, tight tubes.

TR B R BT R AT

I1. Flower often with ultraviolet coloring pattern, open during daytime, pleasant fragrant.

[ UV K S IR R

III. Flower large and coarse, bright red, open during daytime, no fragrance but large
amounts of nectar

TS e RO IRB R FREEE E S ER

IV. Flower large and coarse, far opened, open during night, intensive fragrant, large

amounts of nectar
B R RIS E LR
V. Flower reddish brown, no nectar, smell of rotten flesh
TERLATH 6~ 2 R fL g
a. bats B} E
b. birds F,
c. bees %
d. flies 4’|
e. moths %
Which of the following statement is correct? '] ™™ flel35f{f H LT *FEF[ U9
(A) I-a, 1I-b, IlI-c, IV-e, V-d
(B) I-b, Il-c, I1I-d, IV-a, V-¢
(C) I-d, 1I-e, IlI-a, IV-b, V-c
(D) I-¢, Il-c, I1I-b, IV-a, V-d

(E) I-¢, II-d, Ill-c, IV-b, V-a
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A52. Tt has been demonstrated that house roaches show less threat to human health than
mosquitos in terms of serving as disease vectors. Which feature possessed by roaches given
below may explain this observation?

PPN BRI 1 P T SR e OB 2 o o pl o S gl T 5
AR L 2

(A) piercing mouthpart, injecting saliva into the tissue which it feeds upon
LSRN RNE Sl =P (SERN NS R EE

(B) chewing mouthpart, swallowing food without saliva

” %g:h [ I j %“EE,IP f&jﬁcp e éqﬂz LA

(C) mouthpart sponge-like, secreting saliva upon the food they feed on
B B P R PP A AP

(D) microhabitats they prefer much more cleaner than those by mosquitos
PR Rt i

(E) by natural they are anthropophobia
P gL
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VII. Biosystematics

[Questions 53-55] The following table shows the main characters of 8 different animals (taxa 1 to
8). A “+” sign indicates that the animal possesses a character, and a “blank” indicates that the

animal does not possess a character:

[IRE 53-551 " A 1-8 SFhesd KR B B i )0 PR 127 o

Taxon
Characters
1 2 3 4 5 6 7 8
Amnion + + +
E 4 qg'{
Limbs with fingers + + +

B

Mammary glands +

7R

Lateral line system + + +
JEEES

Cycloid scales +

A7

Sternum + + +

i

Semicircular canals + + + + + + +

e

Ventral nerve cords +

EIPE NS

Please answer questions A53 to 55 using the information in the table above.
ﬁ%fﬁlg'Jf%?ﬁ?ﬂﬂ[ﬁ AS53 —AS5 Frkﬂ%ﬁj
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A53. Which of the following taxa most likely belongs to the same Class as “Taxon 4”7
ﬁ%ﬁﬂ ([P & E ' == Taxon 4 gt [fi]— A 2
(A) Taxon 1
(B) Taxon 2
(C) Taxon 3
(D) Taxon 5

(E) Taxon 6

Ab54, “Taxon 8” is least likely to be which of the following organisms?
Taxon 8 f& T f'f=fll') ™ [ EuP 2
(A) Earthworm =g’
(B) Grasshopper L5,
(C) Lobster #edft
(D) Sea star ai |

(E) Spider [l

A55. “Taxon 17 is most likely to be which of the following organisms?
Taxon 1 iﬁﬁ‘ﬁ‘:ﬂlﬁl E{*Jf}”i ?
(A) Shark ¥ Fil
(B) Eel {1
(C) Sea lion YaiAf]
(D) Turtle £%

(E) Frog ff
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A56. Table A is a data matrix for characters of four kinds of animals. The entries denote
shared characters if animal have the same values (e.g. 0.0 or 1.1) or different characters if
animals have different values (e.g. 0,1).
H A RLPFEEPIOR SR - - BUAT HI B P RIOSREAT TR

Character |1 |2[3|4|5(6|7|8(9(10(11 12|13 |14|15|16|17| 18|19

AnimalA (0[0|0/0(0|0|0O|0O]|O|O0O |O |O |O O |O |O |1 |1 |1

AnimalB (000|000 {O0O|O(O|O (O |O |1 |1 |1 |1 (O |O |O

AnimalC (0(O(Of(O(O{OfOfOf1}1 |1 |1 |1 |1 {0 (O |O |O |O

AnimalD |1 (1|1 |1(1}1{1|1(0{0O (1 |1 |1 |1 |0 |O [O |O |O

If relationship among organisms can be inferred from the degree of similarity, and the degree

of similarity is defined as a coefficient S:

P 'EFJEW%% AR AR AR S e A ) 7 T AR M RS e 36 -

S = number of shared characters/(number of shared characters + number of different
characters)

S= 4 ﬁt’ﬁﬁ EpUErEH/(H ﬁl’ﬁj EpVErED + j H ﬂx’ﬁj ERVErED

According to the data matrix given by Table A, which animal is the most closely related to

animal A, and which one is to C? Please give your animal in the format of (the animal most

closely related to A, the animal most closely related to C).

U A > =2 A EPl |0 C PR BT RS IR 2

(A)(B > A)
(B) (B~ B)
(©) (C B)
(D) (C - A)
(E) (D A)
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A57. Mary bought rice, potatoes, tomatoes, kelp, pine nuts, mushrooms, dates, bird nest fern, bananas,

and corn cobs from the supermarket. Based on hierarchical classification, how many different

divisions do these items belong to?

4

FRITET] IR 2o ~ L5~ 30 T - A7
g AR R R 2

B R A L

(A) 4
(B)5
(€) 6
(D)7

(E) 8
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A58. A scientist unearthed four plant fossils (I to IV) with some prominent structures intact.

These are listed in the following table:

FIOERIZEFA VE IV PP (=7 AT DS A e A

Structure
?EW% Spore | Ovary | Embryo | Pollen | Xylem | Ovule
Fossil # G = (3 Qﬁ 8 | # @T'ﬁﬂ LSS
*7 ﬁ*ﬁi%
I v v

I v v v v

11 v v v v

Y v v

According to this table, which sequence below correctly represents the order of evolution of
these plants?

(o ML T T I Y R (R s R i A

(A) I-1I->1I->1V

(B) I->II->I1V-I

(C) HI->IV-oI-II

(D) IV I-Il-II

(E) I->I-1V-IIl

(F) IV 1111
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