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GENERAL INSTRUCTIONS
AR
Check that you have the correct examination paper and an answer sheet.

IRE AL & AR I 2 RS L 72 S0,

WHEN YOU HAVE FINISHED THE EXAM, PLACE YOUR ANSWER SHEET INSIDE

R TARRIC B 72 T= DEIZEOFT R THFRE STV D MHER L 722 S0,

YOUR QUESTION PAPER AND HAND BOTH TO THE INVIGILATOR BEFORE LEAVING THE EXAM

ROOM.

B TeNRBRZ AT L & &S, OO Mk z FEHMRO PITIX S 2, IBH9 2 RITNCHZ K &
PIRE IR 2 BB IS fE H L2z &S

REMEMBER TO WRITE YOUR 4-DIGIT STUDENT CODE ON THE FRONT PAGE OF THE QUESTION

PAPER.

MBEHMO A D=V A M OFEa— FEREkT 5 2 L2 ENRNE T LRSIV,
Read each question carefully before attempting it.

IR0 H2> % AN EER B 2B S0,



IMPORTANT
LRI

» Use the answer sheet provided to record your answers.

B2 TeDRIE Zfilk T 2 To DI HE SNIRE IR A E N S0,

» Ensure that your name and student code is PRINTED in the top margin of the front
page of the answer sheet. The invigilators will enter this information in the correct
places on the reverse side of the answer sheet.

bIa T DAL & FAER T 2 EMMORAOR—2 O LD ETE S RS,
» Use only the HB pencil provided to mark the answer sheet. Completely fill in the
circle.
fRZERAMRIC~Y — 27 T2 72DICHE SN2 B OFREDHRE N e S\, O % 5E
BIZOS LR SN,
A B C D E
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ZNNIELWHIETT,

» DO NOT USE AN X OR ANY OTHER SYMBOL TO MARK YOUR ANSWER.
HIRT-DEIEZ2~—7 35L& X0, MOHNIEDRWI &, -

» If you want to change your answer, use the eraser to remove your incorrect response and
fill in the new circle you require.
b LHRIEDHRIZOBELEZTNEZIT, LA LATHRIEATLEAZERICHEL, £
LTHRIEDF LWEZDOHZERI BRIy,

» There is only one correct answer to each question.
FTNENOERNIZ 2T ELWEZRH D,

» Questions 1 - 31 are worth one mark each ~ The mark value for questions 32 — 60 varies

according to the length and difficulty of the question. =~ Marks will not be deducted for

incorrect answers.
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INSTRUCTIONS REGARDING RECORDING YOUR ANSWERS
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QUESTIONS 32 - 60. RECORD YOUR ANSWERS IN THE EXAM
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Question 1. Which of the following statements is FALSE?
RDEBED S BTV EHLDEEN,
“For almost every antigen you may encounter...................
HEENEESFEAETATOHRREIZH LT,
A. asubset of B-cells already exists in your body specific to it.
BFENGBHMEDOtY FAKROHRIZT TIZTHFEELTLS

B. asubset of T-helper cells already exists in your body that expresses a T-cell receptor

specific to it
HEMNY THRIFRERET I2ALA-THEOELY FATTITHEELTY
%)

C. asubset of phagocytes already exists in your body that attacks only that antigen.
ZTOMBREZTZRET RO Y bBT TITHROFIZHEET S

D. asubset of antigen-specific antibodies already exists, but are not yet produced in large
numbers.
BHENGRAEDOE Y T TICHEET S HIESZ AN

E. asubset of antigen-specific memory cells can be produced upon exposure to that

antigen.

RRICHEENG AT —MHREIMRICESOSNDEICE>TEESND

Question 2. A blood smear of a human shows higher than normal numbers of eosinophils. Which
of the following may be occurring in his body?

HHE FDMBEDA AT (FXER) T, BEIY LFHRIROBANEML TSI EN

Hhotz, BOEDRTHRMNEZ 2 TLVED, ROFEBMNSELWVEDEEN,

chronic nematode infection {214 R75 #R B D B L

anaphilactic shock 77+ 27«4 %> — (@84 ->avy

reduced white blood cells B Ik D iE AME

initial response to invading bacteria EF L 1=/30 T 1) 72X ¥R
hemostasis M1 (5 > If)

m o 0wy

Question 3. The ABO blood type of humans can be determined by a coagulation reaction with
anti-A and anti-B antibodies.

E D ABO 2 A TDMmFREIT., HiABAEHRBRERATORERGICE > TRE
TE %,



Positive coagulation
RENEZ 2-H0D

Coagulation tests of person’s blood produced the results shown below:

Negative Coagulation
BENMEZ >TULWVEVLWED

HHE FOMKDBEERIGTUTOL S GIRERENMFONT

With anti-A and
anti-B  antibodies
mARGUAEHRB

B TORG

With anti-A
antibodies
mAERAKRTOR
It

With anti-B
antibodies
mBERAKTOR
It

None

iRz L

Which of the following statements can be deduced from the above?

LOEBMNCHREINSGZELELT, UTOEBRMASELVEDZEN,
A. This person’s blood contains anti-B antibodies.

COE rOmMAEICIFMBEDMAENEEND

B. This person’s parents had to be type-A and type-O.
COEFOmMBRIGARLE OB SIET =

C. This person can receive neither type-A nor type-B blood.

COERIARLEBEOMBROBMMNZITONS
D. Type-B antigens are present on the surface of this person’s red blood cells.
COANDFMEOKREIZIEBEORELNH S
E. This person’s blood can be donated to both type-B and type-O individuals.

COE OMFEGBELEOBEDOEADE MIEMTES

Jogoooboboogoaad

goooo



yamashita
引き出し線
誤り：いずれも受けられない　が正しい


Question 4. The graph below shows the result of blood glucose test from a diabetes patient.
TOTZ7EHERFEODBEOMEFD T IILI—RE (MHEE) ZRLEIDTHD
2L, BT 7V 2= 2R G AR ORFHE ., M B E (ng/100m]) 234,
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When tested 3 hours after having a carbohydrate rich meal, the blood glucose level of this patient
was 3 times higher than that of a normal individual. However, there was no difference in the level
of insulin in the blood between the two individuals.
RIKIEVMDEELGREFZ L-3RMEE. COBEOMBEEIREEDIZEN 1=, LH
L. ZADETLI o2 ) VD LARILIEEVDGEA, S 1=,

Which of the following could be the reason for diabetic symptoms in this patient?

A. Degradation of pancreatic beta-islets cells.
Bl DN — 5 A RIEL TS

B. Degradation of pancreatic alpha-islets cells.
BEgD 7LD 7 MR RIEL TS

C. Abnormal proliferation of pancreatic beta-islet cells.
EROAN—2HENAREITEEL TS

D. Reduced sensitivity of insulin-receptor mediated signal transduction.
A0 ) VERBRENLEVTFIVBEDORZIEN TN O>TLS

E. Increased sensitivity of insulin-receptor mediated signal transduction.

A2 ) VEBRENLEVTFILVEEDORZENEN DTS



Question 5.

The following graph shows the dissociation curves for hemoglobin and myoglobin.

ROBIFANETOEVESAT D EVDOBRRFZHBBEERLTLS
iU BRENIER RS, MEE ISR E R LTV D,
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Based on the data presented in the graph, which of the following statements is true?
T370T7—52%Zd LIz, UTORBROFNS, ELVELEDZEER,
A.

The high affinity of myoglobin for O, at low partial pressures of O, prevents
hemoglobin from unloading O, to muscle.
BRIEMEVEEICIATOEVDBREADHEEE BRI ALV,
ANEJOEVIZKDHRANDEROERNHTFoND

Myoglobin binds to O, with greater affinity than hemoglobin and unloads oxygen after
hemoglobin unloeading.

SATVOEVEANETOELV LY LBEREANOHRNELNELDOT, AEJ/DEY
ARITELERIC, BREZXTEY

Myoglobin helps hemoglobin bind as much O; as possible from lungs.
SATAEVE AR OEVUHNSLTELLETELDBEREZITMAC &
BT S

Hemoglobin binds to O, tightly thus preventing O, from being made available to
skeletal muscle.

ANEJREVEBRLBRCHEET H-O. BESFRICFRAI NS Z LEHIT
T3
The high affinity of hemoglobin for O, at low partial pressures of O, prevents

myoglobin from unloading O, to muscle.



BRAREDEVNVRETAEI/OEVEBREBIIBERTHEH, SA/O0EUN
MREHFRICRITET ZLEZHITFTWL D,

Question 6 - 8. This figure indicates some of the pathways involved in the metabolism of
food.
CORBRERYORMBERERLTLS

Enzyme,
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dependent dependent
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Enzyme,
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Mitochondria
——— = inhibition
Question 6. When a person consumes a diet rich in carbohydrate, the reactions up-regulated will

be:
RKIEVDZ WNBRYE L -1-1&. BFHIEINSIRIEGIE

A. 5,6,7
B. 2,8
C. 5,8
D. 1,3,4
E. 2,5.6

Question 7  HIFR



Question 8. If a person suffers from carnitine deficiency, the reactions that will be down-regulated

arc.

AINZFUORZEDATIFI SN TS RIGIE

A. 6,8

B. 1,3,4
C. 4,5,6,7
D. 2,5,6
E. 5,6,7,8

Question 9. A yeast extract contains all the enzymes required for alcohol production.  The
extract is incubated under anaerobic conditions in 1 liter of medium containing: 200 mM glucose,
20 mM ADP, 40 mM ATP, 2 mM NADH, 2 mM NAD+ and 20 mM Pi (inorganic phosphates).

Ethanol production can be summarized by the following equation:

C6H1206 —> 2 C2H5OH +2 C02 + 2ATP

What is the maximum amount of ethanol that can be produced under these conditions?

A—XFIFRMTY b (BEMER ET7ILI—LVEEICBRELGEBREZINTEATL
%, BESMKR CHE®EZE. 200 mM FJ)La—X, 20 mM ADP, 40 mM ATP, 2 mM NADH, 2
mM NAD+ and 20 mM Pi (inorganic phosphates ZE#1) VES) ZEL 1) v FILDIEERD
FTRIGESE T,
IR/ —)IEXIFLUTOREXTENINDS

Ce¢H 1,04 —> 2 C,HsOH + 2 CO, + 2ATP
COREDFTEEINSIDIZ/ —ILEFRERRTEDS LD, TiEMLBEYLESZE

~

o

A. 2mM
B. 20 mM
C. 40mM
D. 200 mM
E. 400 mM

Question 10 ﬁIJ Igl/ﬂ?

Question 11. ;éle [5/%



Question 12. Thermogenesis is a process where heat is generated. The energy present in the

reducing equivalents such as NADH + H" or FADH, in mitochondria is normally used to

pump protons across the inner mitochondrial membrane to the intermembranous space. This

proton gradient is the motive force for ATP production. Examine the figures below and

consider whether ATP synthesis or thermogenesis predominates when answering the following

question.

BRI, BN RETDH e ATHS, NADH+H X° FADH IZE 2 Lz R )LF
—X, e brEI bar R THENS, BERE~BEISES Z LicEbND,

Zo7a NCOARIIAT PEKOFEN ) 725, LTOMEZRFIL, AT PAM
BVEFENTHE R L DOEEZ TR S0,

The molecules represented by I, I1, IIT and IV represent mitochondrial electron carriers.

LILII, IV RSN TWAEDFIE, 2 hay R TOEARERIFET D,

PA=R NN 1N

proton ionophore

_0, H,0




In which of the three situations shown in the figure above does thermogenesis predominate?

XZ& D 3 DDOIRPNZIBUNT, BVERENTAZE R D D &5,

A1

B. 1II

C. II

D. TandII
E Tand I

Question 13. The figure below outlines the glycolytic pathway. There are several regulatory

steps in glycolysis. A major regulatory step in glycolysis is the conversion of fructose

6-phosphate to fructose 1,6-biphosphate by phosphofructose kinase. This enzyme is

allosterically inhibited by ATP and allosterically activated by AMP. Thus, cellular

ATP:AMP ratios are important in the regulation of phosphofructose kinase. In addition, low

pH inhibits phosphofructose kinase activity.



MUIEHER DT 7 N T4 Th D, IV DONDORAT v T35, BT S
KOEBELRMEIL, 7V b—=26-UBNrb 7NV h—2Z1, 6-E AU VEE~DR AR
TN hXFT—BICLDEMMTH D, ZOEEHEIX, ATPIZXVHESN, AMPIZXDY
EHLENS, ZOLIICHOATP : AMPRIEZ, RAY 707 bFF—F O

Glycolysis Gluconeogenesis
ATP lucos P,
hexokin

aX_G Dwucc-se 6-phosphatase
Glucose
ADP 6-phosphate H.0
ATP P;
phosphx ‘Xuctose
fructokinase-1 1,6-bisphosphatase
ADP H:0

I

Fructose
6-phosphate

Fructose
1,6-bisphosphate
Dihydroxyacetone ‘F___/ Dihydroxyacetone

phosphate phosphate

AN Y4

(2) Glyceraldehyde 3-phosphate
(2) Py — (21 P
(2) NAD* —[|~ (2) NAD*

{2}NADH+(2}H'¢J (2) NADH + H*

(2) 1,3-Bispho

(2) ADP

sphoglycerate

> (2) ADP

D "~ (2) ATP

(2) 3-Phosphoglycerate
b

(2) ATP

(2) 2-Phosphoglycerate

(2) GDP
(2) Phosphoenol- ;
(2) ADP pyruvate PEP carboxykinase
pyruvate kinase (2) GTP
(2) Oxaloacetate
(2) ATP (2) ADP
(2] Pyruvate pyruvate carboxylase

(2) ATP

BWTETHLEETHD, MAT, BV p HIZBWTEARARTZ VY b FF—BEHITHA
Tahd,

What effect will poisoning of mitochondrial function by the mitochondrial uncoupler dinitrophenol
(DNP) have on glycolysis?
I RITOREER = rr 7=/ — (DNP) IZX>TI har NI 7ok

HEZ (8T~

H_/\
=N

FHEICIBWT ED L D BN L 57, LT X0 IERE L,



A. It will increase the rate of glycolysis if there is a means of oxidizing NADH.

NADHME{LINDGE. MENEINT 5,

B. It will result in the immediate death of the cell.

TR HINISE & G E 2,

C. It will increase the rate of glycolysis if there is a means of further increasing the

reduction of NAD".

NAD N & HITEITL I NDGA . fRbEntEins 5,

D. It will inhibit the conversion of phosphoenol pyruvate to pyruvic acid.

RARLT ) — )LEJLE VNG EILE VEE~DOIEAHE SN S,

E. It will promote the formation of 1,3 biphosphoglycerate from 3-phosphoglycerate.

S3-TRART VY VEENS 1, 3S-EARAKRT Y Y VEE~OEMIMERE S

2,

Question 14. Lions (Panthera leo) live in stable social groups called prides which usually have

three or more adult females, their dependent offspring and one or two dominant adult males. The

old and weak male(s) in a pride may be driven away by other strong males or by a new coalition of

males.On the basis of this information, determine which combination of the following statements is

correct.



TAF AT, BE 3, b LIXENRU EDORARE ZOHE 1 ~2EDA 2T HT LS

TA REMHINDLZE LT AN I N —TNTHERE LTS, 774 RNOFEEZENWTE T

2T, BN AR LW AD T )—T 2 Lo TIEBEWHEN S, PLEDOIE®RAZCIZ, T

DFLR DN EFDIE LW DNEIRE I,

I. Females born into a pride leave before they reproductive maturity.

TIA RicAEENT A R, HRICERET DRI E - T,

I1. Males born into a pride remain there for life.

TIA RIEENTA R, —AEEZ I E D,

I11. Females born into a pride remain there for life.

T4 RIZEENT AR, —HEEZZICEE D,

IV. New dominant male try to kill only newly born females.

B UWVEBNCSL o 7oA A, BT LK AEENTEARDORIEZE D & T D,

V. Males born into a pride leave before they reach reproductive activity.

74 RRICAEENT- A AL, HERICERET S RICE > T L,

VI. New dominant male try to kill only newly born males.

LWL o T4 AL, FTILLAEENTARDOREEH LT 5,

VII. Adult females in a lion pride are never related to each other.

FTAF L DT T A RIZWHRAD A AL, HWITHREIRIZ 20,



VITI. New dominant male try to kill as many young cubs as possible.
UV o 72 A AT, TEDLIDNE VL OENWTFEZRE D LT 5,

XI1. Adult females in a lion pride are often related each other.

FTA T DT T A RITWDHRADRA AL, LI UITERERICH 5,

A |, IV, VI VI
B. I, V, VI, IX
C. HLIV,V,IX
D .II,V,VIL VI
E. LI, VI, VI
Question 15.
Fill R

Question 16. Stromatolites, layered mounds created by cyanobacteria, have been found in shallow

waters. They resemble small rocks but are organic in origin. Fossilised stromatolites are thought to

be important because they are suggestive of:
Aba=TA NET IR TITICE S TOL BNTE) DS O THON-> TN D,
ZNHITNSVEITETW DD AR ERIZR > TWD, fbAfE LA br~< T4 DS,

HELWDILTWSEIRIE

A the origin of earth. HIERDEJHZ R L TWDHEEXLNDHINHTHD.



B. the origin of photo-autotrophy.  JEA R —MIREBEAYOEFZ R L TWDH EHE

AONDMMLTHD.

C. oxidation of iron in oceans. BT8O EZ RLTWVWED EEZ LD D

HTHD.

D. the appearance of the ozone layer in the atmosphere. K&\ DAY @O HBL %

RLTNDLEBZONLMNLTHD.

E. the origin of life. EMOERZRL TS EBEZLNLENHLTHD.

Questions 17 — 18. A student studied the influence of temperature and light intensity upon

CO; exchange of plants in a greenhouse. During the experiment cellular respiration is not

influenced by light intensity and cellular respiration of glucose is completely aerobic. At

each temperature CO, uptake was measured during light exposure and loss of CO, was

measured during the dark period. The light intensity was constant during the light period

and was not a limiting factor for photosynthesis.

TN ORI LD ZLRBDZEHITK LT, EELNDMINEX L8 2, &5

AEGEDS T~ T, EEROM, MR35 12

&

BRI, £ —RICLBIT

Wid, SERICHXN TH o7z, TROWME T LI, HLHWE & DO FRLRFEDOID AL &

&L BWEEDOTRILRFADREZ, WIELZ, HoHIWEZONOmSIE, —EITh5, L

BROREZER (HIRER) &mblane s +olltE YT,



The data collected are presented in the following table.

T2, LTOXRDLEEBY THD,

Temp (°C) | CO, uptake in light* Loss of CO, in
BE | VRO gk dark*
FRFEL Y IAL R | B & & 0 b

S D J i
5 0.5 0.2
10 0.7 0.5
15 1.2 0.9
20 1.9 1.5
25 2.3 2.6
30 2.0 3.9
35 1.5 33

* units: mg per gram dried weight per hour
BN : irEE (g) SV O BbRFEE (mg)
Question 17. At which temperatures does the plant release O, when exposed to light?

5V E &R, WD ERA 2 TE IR ?

A. only in the range 5 — 20 °C 520 °C D#ipH

B. only in the range 20 —25°C 20 —25 °C Ol

C. only at temperatures over 20 °C 20 °C LA I

D. only at temperatures over 25 °C 25°C LLEDIREIZBNTDH

E. atall temperatures B2 TOIRE

Question 18.  The optimum temperature for photosynthesis and the optimum temperature of

respiration is somewhere in the range of 5 - 35 °C.  Which of the following statements is correct?



KB D EEIRE & MR OREIEEIL, EB5H 5-35°C OHEIPAICH D, LLFD E DR /NIE

LU )R X

A. optimum temp for photosynthesis < optimum temp for dissimilation

B AR D e R B < FALAE ] oD di i 1

pil

B. optimum temp for photosynthesis = optimum temp for dissimilation

JEE RO R 1 = S LR O i iR

C. optimum temp for photosynthesis > optimum temp for dissimilation

Yo i D B iR E > BAVE R O R iR E

pil

Question 19.

HIBR

Questions 20 —21. A rare human disease afflicted a family as show in the accompanying
pedigree.
THROE I, FNTHID—IRICB LS 5.




Question 20. What is the most likely mode of inheritance of this disease?
ZORK[ROBASIERITILL FOWTIUCY TIT E 50 & 8.
A, Mode of inheritance is autosomal recessive.
YRR 2 SRR,
B. Mode of inheritance is autosomal dominant.
WY AEERIZ BT 5 EEEE.
C. Mode of inheritance is X-linked recessive.
X Yeafk SRS,
D. Mode of inheritance is X-linked dominant
X Yeafk EOEMES.
E. Mode of inheritance could not be deduced.

ZORMPBITID D T E R,

Question 21.  What is the probability that the first child of the marriage between cousins, 1 x 4, is

a boy with the disease?

M(D1E4d (WEZ) ORICTEAZE —FIRREF o TV BEF+THIMBEREZLL )

SR L.
A 172
B. 1/4
C.1/8
D. 1/16

E.O



Questions 22 - 23.  The wild-type flower color of harebell plants (genus Campanula) is blue.
Using radiation, three mutants with white petals were produced, white 1, white 2 and white 3.
They all look the same, so it was not known whether they were genetically identical. The mutant
strains are available as homozygous pure-breeding lines. The mutant strains were crossed with the
wild-type blue genotype and with each other to produce the following results:

BERMOA PPy y (FFavEO—f) OHEFRTHS. Hite Mo TERS
FEOZERERMA I (A1, HA28, B3 Z1FEk L. ZEREORNFIZFELCT
o, FUBIBFICERN S D0 E I PIARATH L. i b O RKITMAGER
& LCHIAFETH 7.

R EF OB TMZ b OEANK, & LIIMOERKE R L, UFOMREZ57.

Parental cross F1 phenotype F2 segregation ratio
(Z2Hd) (F1 DFRHA) (F2 D5yHEE:)
White 1 x  blue all blue 3/4 blue : 1/4 white
A1k x BpAERK ETHEFE H 1 H=3/4: 1/4
White2 x  blue all blue 3/4 blue : 1/4 white
M2 8k x B ETHHFE oo HA=3/4:1/4
White3 x  blue all blue 3/4 blue : 1/4 white
M3k x BFAERK ETHHFE oo HA=3/4:1/4
White 1 x  white 2 all white no data available
H1#k x B2 ETHHEE T=ABREFLNRo T
White 1 x white 3 all blue no data available
H1ER x A 3#R ETIRFE T=EPELNRN T
White 2 x white 3 all blue no data available
H28k x A 3R ETIRFE T—EPELNRN T




Question 22.  Using these results, determine which statement is the correct conclusion for this
study.
INHORERNO/LNDMmE LT, ELWREIRA LU T2 HIERE K.
A. The mutant genes in white 1 and 3 are allelic and are different to the mutant gene in
white 2.
H1RKE B 3HRIIRBIZFOERTHY, H2ROER LIRS,
B. The mutant genes in white 2 and 3 are allelic and are different to the mutant gene in
white 1.
H 28k e B 3HRIIRBIZFOERTHY, HIROER LIRS,
C. The mutant genes in white 1 and 2 are allelic and are different to the mutant gene in
white 3.
H1EKE B 2HRIIRBIZFOERTHY, HIROERLITHRRD.
D. The mutant genes in white 1, 2 and 3 are all allelic.

F1ER, A2, BA3RITIETHILELETOLRTHD.

Question 23. The type of gene action operating among the crosses between the mutants in this

study is
ZOWFFETH DAL ZERZE R D AZRLIT £ 2 BARII AT k137 A & AL D 23 T e
O EIRE L.

A. complete dominance. SE4fEME

B. dominant epistasis. =~ EMETE R A (GERH EALME)

C. recessive epistasis. (complementary) (FEfHRY) HPET B R X A GBIEH)_ENLE)
D. duplicate gene interaction. EEIER A0 A {EH

E. complementary gene action. FRAH B S F1EH



Question 24 - 25. Hemoglobin in the erythrocytes of adults is composed of a combination of two
a-globin molecules and two B-globin molecules. Sickle-cell anemia is caused by the substitution
of a single amino acid in the B-globin subunit.

In 1957, Vernon M. Ingram and his colleagues investigated the amino acid sequences of
normal and sickle-cell anemia hemoglobins in several short peptide chains obtained by trypsin
digestion. A difference in the “fourth peptide” between both types of B-globin was found and
further hydrolytic digestion of the “fourth peptides” revealed six hydrolyzed products.

e the “fourth peptide” products of normal B-globin were (amino acid residues are abbreviated by
the following letters: V=valine, H= histidine, L= leucine, T= threonine, P= proline, E= glutamic

acid and K= lysine):

V—H
V—H—L
V—H—L—T
T—P—E

T—P—E—E—K

E—K

e the “fourth peptide” products of B-globin of sickle cell anemia were

V—H
V—H—L
V—H—L—T
T—P—V

T—P—V—E—K

E—K



FRADRMERIZIB T H~ET v 20 FDa-rn b 2570 R-7 00 nG
RIS, 19574, N—/ v M+ A 7T AEREMIEEITEER~ETrE L &
PR M ERE MAED T I BBRSNZ R T D58 24TV, ~EZr % N 7o T
LCELEXTFREZRKE L. -7a7 V0 T4FBDOTF K] ITBWTEENFE
RENTl=, vk I LIRS L T 6 SO Z17-.

@ CHBIUSRRARMEKBMIED B —7rT ) Bt d T4AZFEHORTF R D4R
MZBT LTI BRANIENENROBY ThoTz.
(ZZTIET7 2 B8IE, V=V, HEE R F PV, L=uAf 2, T=h L A=, P=Fu
Uy, B=0NVE I U, K=Yy, ERETHT D)
(Ewgozaz V)
V—H
V—H—L
V—H—L—T
T—P—E
T—P—E—E—K
E—K
(SRR AR M BRE MSE D~F 7 1 B )
V—H
V—H—L
V—H—L—T
T—P—V
T—P—V—E—K

E—K



Question 24. From these results, how many amino acids is the “fourth peptide” composed of and
what was the substituted position of amino acid residue counting from the N-terminus?

From the following, choose the one statement which is most appropriate. Assume that this fourth
peptide contains only one molecule of T (threonine).

INHOFREREND TAFZBHORTF K] TN D7 I/ BI bR EL T 50, &
TCEHR ST X BIIN R B W< O RIZH 522DV T, IELWRLIBZ LU T2 68
REL 2L, T4FBAOXRTF R ITET (brA=2) T—2D0HREENLHO
T 5.

A. It was composed of 8 amino acids and the 6™ amino acid was substituted.
8 DODT X JERINOREKS I, 6 /BHDOT I/ BRBERINATND.
B. It was composed of 8 amino acids and the 3™ amino acid was substituted.
8 ODT X JERINOREKSI, 3FHOT IV BRBERINATND.
C. It was composed of 7 amino acids and the 6™ amino acid was substituted.
TODT X BROREKS, 6 /BHOT I/ BBERINATND.
D. It was composed of 7 amino acids and the 3™ amino acid was substituted.
TODT X BROREKSN, 3BFHOT IV BBERINATND.
E. It was composed of 9 amino acids and the 6 amino acid was substituted.

9ODT I JEENORER I, 6 FHOT I JBENERIILTND.



Question 25. Below is a DNA sequence coding a part of the amino acid sequence in the “fourth

peptide” of normal B-globin. In sickle cell anemia, it is known that a mutation occurs in the region

enclosed by |:|

From the following, choose one that is an appropriate DNA sequence of the mutation.

PUFIXEFERB-Z7a7 )0 [4FZ&HONTF R I2BIT5 DNA EAIO—EHTHS.

Normal TGAGGACTCCTCTTCAGA

1EH

B AR M ERE ME CIXOICPH E NI ERNELL TS Z ERmbN TV 5.

R KD DNA B8 2 LUF &0 g X

A. TGAGGACCOTCTTCAGA
B. TGAGGACTACCTCTTCAGA
C. TGAGGACACOTCTTCAGA
D. TGAGGACJTCTTCAGA

E. TGAGGAACTCCTICTTCAGA



Question 26 - 28. The diagram below represents a nephron from an adult human.

TEIE, RADEHRNOBAHTH 5.

Question 26. At which of the numbered points would the filtrate be hypertonic to the blood?
A ST MK KV maRZ2DIE, ERO EDRA Ry, LU HERE L.
A. 1 and 3 only 1, 3DOHI,
B. 1,2and3 1, 2, 3.
C. 2and3only 2, 3D
D. 4 only 4 DI,

E. 3and4 3, 4.



Question 27. At which of the numbered points sodium is active reabsorbed from the filtrate?

A SR DT U U LA AR HFRIRSNDDE, EROEDRA > Ry, BIF

2 HIEIRE K.
A. 1only 1 D,
B. 1and?2only 1, 204
C. 1,2and3 1, 2, 3.
D. 1,2and4 1, 2, 4.
E. 4only 4 D
Question 28. The open arrow shows the direction of blood flow into the Glomerulus. What

happens if the diameter of the blood vessel is constricted at point X?

EMoO AR E ORAENT, RERE~OMROT M 2R L TN S,

WUHE L723E, EOX DR T LI 52 R K0 EIRE K.

A. More sodium will appear in the urine
JRFDOFT SV T LA FAREDN BHT 5.

B. Water reabsorption will be decreased
K53 D PRI 5.

C. The rate of ultrafiltration will be increased
AHWEN LFHT 5.

D. The rate of urine production will be reduced
PROEFERD DT 5.

E. Glucose will be appear in the urine

Rb7 RUBERBRE SIS,

RA 2 h XITBWTImE



Question 29. A and B are two 70 Kg individuals with same body water volume. Both of them
had a snack that had a high salt content, and B also drank a glass of an alcoholic drink. Based on
this information, which one of following statements is true?

ASAEB AL, ZANEBIEET0kg T, BMAOKSELFRCTHD. WHE SO
FWAT Y 72BN, BIAUTEBILT T A—MHOBELIKAT. i OEHE) S HES
T& DFtih 2 R BRI &

A. A will have a lower circulating level of antiduretic hormone (ADH) than B

A SADHRIRANEY NV T Lvy) REE BSADLD RS 25,
B. B will have a lower circulating level of antiduretic hormone (ADH) than A

B SADHFRIRF VT (RNYT L) OREIZASADID IR 5.

C. Both of them will have the same level of circulating ADH

ASAbBSAL, FIRIRSLVERE (XY T L) i3, ACLLOEE

ThHD.
D A will have less body water than B

A SAIFE BESALD bIERNOKRDGERDIR<125.
E. B will produce less urine than A

B SAlE. AZALY BRIV D,






Theory exam 1 1

Question 30. Which of the following RNA sequences would hybridize most effectively with the
THC A~E @ RNA HERAI O Tl b A=RAJIC DNA EnA T U A4 X%
DILENN?

DNA sequence 5’ - ATA CTT ACT CATTTT -3°?

(DNA HEHR/d51)
A. 5 —AAA AAC GUC CCCUAA-3
B. 5 —ATACTT ACT CATTTT -3’
C. 5 —UAU GAA UGA GUA AAA -3
D. 5 —AAA AUG AGU AAG UAU -3’
E. 5 —AAA ATG AGT AAG TAT -3’

Question 31. What does a small deviation indicate about data obtained from an experiment?

EERT —Z DIREITNE o7, T2 EWRT D02

A. The data is not reliable.
DT = ZIHEEMEICRT D,
B. More data needs to be collected.
FVZL DT =2 INENLETH D,
C. More of the values are above the mean than below the mean
FEEL D ESWT = FDIEH N, BT —F K Zuy,
D. Data is grouped closely around the mean.
T ZITEESIIEPT L TN D,
E  More of the group values are below the mean than above the mean.

SEBE L VIERWT —ZDIEHI N, mWT—H L)%,



IMPORTANT

=3

Ll

ANSWERS TO QUESTIONS 32 TO 60 ARE
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BOOKLET.

BE3 20056 0 DEFEZITXZDMFIZEL
o

STARTING AT THE NEXT PAGE, WRITE
YOUR STUDENT CODE AT THE TOP OF
EVERY PAGE IN THIS EXAM BOOKLET

RORX—TUNBIE, DRT-DEEETEE
R—=T D FEOFPFITEL T &,




Question 32. For blood under each of the conditions described below, select the letter of the oxy-

hemoglobin dissociation curve with which it is most likely to be associated. (3 marks)

Fio 1, 3, 4, 6, 7, SITFRTLMEOMEY v I st ABb~EZ a0
REERERR & L Ol b YR 7T 72 F NI AND EDOHNSLONE DA,
o2 L. BB AR R, Ml A B AR &5

=

'R

(%)

PO, (mmHg)

1. Normal adult arterial blood 1E 72 5l A @ Bk i

3.  Anaemic blood A R AE O i i
4  Foetal blood fa Voo ik
5 BloodexposedtoO e e

6. Blood from a person with hypothermia {E{A&JEJE B3 D ik

7. Blood with Paco, above normal —f{b/RFB 4 ENRNIER LV
B L

8. Blood with an increased pH ~ pH @ L& L 7=k
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Question 33. The following graph shows the concentration of thyroid-stimulating hormone (TSH)

in human blood during the 3 hours following an injection of TSH-releasing hormone (TRH) in two

groups of people (A and B). One group was treated with thyroxine daily for a week prior to the

experiment. (2 marks)

TO7Z 7%, BRREAVE VIR (TRH)Z 20 7 )V —7 OWBRFIZIES LT 5 3
R #% £ T O MR T o HUR R R LE o (TSH) DI EZE b 2R LT\ 5, —ODHkERE 7

= FNNIARFEBRIZ L > Tl A Fr ko o2& Ulc, Bl 5454 O, fit
XHCRIRRE A V' o OFEHEZ 7R3, (2 /)

TSH A
relative
.units
[ I\
O B
5 -

0 1 | 1 ] 1 1 ] >
0 30 60 90 120 150 180
Minutes after treatment with TRH, marked by the arrow
A

TRH ALEE



STATEMENT
FLI

True (1) or False (2)
FRAIELV (1)
HmoTWD (2)

Thyroxine treatment stimulated TSH release in Group A
FrX AT V—T AIZBNT
FR AR AR L8 > D 2R 5

. Group A has been treated with thyroxine daily before
treatment with TRH

T N—7 A ZFR PR R IVE VIR A OB 525 - T
HHFuX 25T,

. Group B has been treated with thyroxine daily before
treatment with TRH

70— BILHRIR A VE IR A OGN -
THEAFax o’ EEESN,

. Thyroxine treatment inhibited TSH release in Group B
T o b, FRIRRITE A V£ O R 2 4mil L
7o

TR R T HRILE

below that secretes the following enzymes and hormones: (4 marks)

Question 34. Digestion of food is facilitated by enzymes and hormones secreted at various regions

of the gastro-intestinal tract. Select the organs (identified by different letters) from the diagram

BT, BIBSRENLDWSNLME LR LVEAACL > TEES LD, TOMNG
%

WS DEE AL EBERRS, (45)




. Amylase 77 —%F
II. Lipase YU/ "—%
III. Chymotrypsin %<& F U 7'
IV. Insulin AR
V. CCK ALY hx=r
VI. Aminopeptidase 7 X /X7 TF X —F
VII. Gastrin HARNY
VIIIL.Carboxypeptidase 71 /L 78§ 2 X7 F 4 —+8

Questions 35 - 37 A 21 year-old student gets into a car accident and experiences brain trauma. Use
the figure below to answer the following questions.. Use the appropriate number to refer to the

region of the brain affected.



21 W DFAENETOERESIZH, MOMEEA-T-, TORDOFE %2 HNTHELE
AT T2 BT I DN TR R J

Question 35. The patient experiences lack of co-ordination and problems in balance. What

part of the brain is most likely damaged? (0.5 mark)
B TP &OEERE A RE I O RE MBS D, MO E DAL R b K& e fE

AT T RATREPE DS s 2

ANSWER:

Question 36.

Al BR

Question 37. The patient experiences double vision and images are blurry. What part of the

brain is most likely damaged? (0.5 mark)
BEIFZEAZER L, BRI TH oo, MO EOEAA R b R E REEEZZIT

T RATREPE DS B U 2

ANSWER:




Question 38. To study hierarchial reaction in crickets (Gryllus campestris) five crickets, A, B, C, D
and E, were marked with colours and placed two by two in an experimental field. Observations

were made on their aggressive behaviour and the results are shown below :
a4 XONANH 2T HTZDICA~ED SO aA X ata Ty —27 LTHERT ¢+ —

L RIZ AT, BLERIIHE O OB RATENC S & DWW TYThil, Fred X 9 kR 257,

Partner Won Lost Won Lost
fights fights Parter 1 g i fights

B 6 0 A 0 6

C 2 9 C 0 5

D 7 0 D 5 1

E 2 6 E 0 7

Table1:F x4 1% A OFEEHHRE R

Table 2 : | =4 12 % B OHREIHE 5

Partner Won Lost Partner Won Lost
fights fights fights fights
A 9 2 A 0 7
B 5 0 B 1 5
D 6 0 C 0 6
E 9 3 E 0 5
Table3: =41 % C OHRETE 5 Table 4 : =74 1 X D OHREIHE 5
Partner ;12 ?1?5 é;; tts
A 6 2
B 7 0
C 3 9
D 5 0

Table5: =4 1 E OREFIREF




Indicate if the following statements are correct by writing the appropriate answer code in the

answer column of the following table. (3 marks)

TEOFIRIE U USRI 1 ZRh&E-> TWiuE 2 2R, @R T o —a— R CEHME

L72EWY,

Answer code : 1 = CORRECT 2 = INCORRECT

Statement Foik Answer
iR AR
% Cricket D is last in the hierarchical order. =7 = %D 35 JCrif F
L CTh 2,
O Cricket E is first in the hierarchical order. aA4uXE (35 Lk bk
L CTh %,

c. The hierarchy is linear: with the following order: C # E© A # B
D AL (BERRAE) 13D X 5 ICTEMATH 5,

c. Some crickets won fights against crickets that were higher in the

hierarchical order. {A[JE2>d a4 FIXHS LV bIEN.OEV 2

ERE L I Y

Question 39. According to the usual classification, Birds are classified as Vertebrates with feathers

WHEODFEIZL D ERBIINEEF TV A8 E L THEIND,

and Reptiles as epidermal scale Vertebrates. A different phylogenetic classification has been

ZLT, REFII > ARtV A M THD, — ., Znasdf Ly =LEH%

proposed and includes birds and crocodiles in the Archosaurian group.

HEWOIRI LI N—TICEZO LR EBIREINTND



Below are the two types of classification:
TORNLZ>DOZ A TDRFETH 5,

usual classification BE ) 918

Birds

Reptiles

*H

DSBS A S
=

phylogenetic classification k% 38

Archosaurians

Lizard

[ SO BABMBALI A BIAL LML 11808 11
= = FEE
e e B g . g
5 2 8§ e 8 o 8 o 8
O Ll | O m I = =) S
(7)) o _
O Ll O
Comparison of selected anatomical characteristics of these vertebrates
_EREOFFHEB D R B R D Lk
Epidermal scales Preorbital fenestra g;zard Feathers
vn= BIREZ (£03) HE
covering feet Present Present Present
Eagl
agle 7 B Y Y Y
Ostrich % | covering feet Present Present Present
il ol ol ol
av
Crocodile 7 | covering all the body | Present Present None
AN
-t Y Y 2L
covering all the body | none none none
Boa "7
£ 5 L L L
Lizard 7% | covering all the body | none none none
. £ 5 L L L
none none none none
F =)L
rog 7 zL zL &L &L

Boa

Frog
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Indicate if the following statements are correct by writing the appropriate answer code in the

answer column of the table. (2 marks)

TREDFEI N IE LW E D R T OMEMICEY 727 o —a— R CRHME L 72 S0,

Answer code : 1 =CORRECT 2 =INCORRECT
Statement Answer
Foak TR

Birds and Reptiles both have scales. Therefore, we can assume that

they share a common ancestor which is not common ancestor with

the frog. S HEHIES 7 1 a2 FF>, bl

o o 0ooo000oO000O0O0000o00o0oon
WO EEFZ2. «<———npopoooo00oo00000000oo0

b. Eagle, ostrich and crocodile, are homologous for the

preorbital feature.

c. Possession of feathers is an ancestral characteristic, whereas the

possession of scales is a more recent modification.
PIEITMEE BeaThd, —JH5, vnaz
FOL o/l KVEREDENTH D,

d Hlkx



yamashita
引き出し線
正しい訳：鳥も爬虫類もウロコを持つ。そのためカエルとは異なる共通祖先を持つと推定される。


Question 40. Four tree communities were identified at four different locations to the north, south,
west and east of Ottawa, Canada. The communities are represented below, with each different tree
figure symbolizing a different species. (6 marks)

B 40. 4 DOKROEEN I F X OA X T OEEREILD 4 SO g IG5 CHER S iz,
PRI TO L) ICRIL SN D, BRRDIARORIIELRLFEZRL TV D,

NORTH Community JLOZEH SOUTH Community

o7

EAST Community B DEE%

WEST Community

Community attribute Answer &

A.North | B.South | C. West | D. East

a. Highest species richness

FHE R HEV DI

b. Lowest species richness
FEE D e b D 72\ VDI

c. Highest-species-evenness

d. Lowest-species-evenness

e. Highest species diversity
HOZERMEDR e b @O DI

f. Lowest species diversity

FED RN e H ARV D1

g. Highest total abundance
AFER D R b VD%

h. lowest total abundance
AR R R BV DX
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Question 41. A survivorship curve depicts the age-specific mortality through survivorship.
Indicate whether the following statements about the survivorship are true. The graphs shown below
indicate different types of survivorship curves.

B 41, EFHBIIEFORIE THER Z L 0T RE RS, EFOFESICETLUTO
LENELWNE I DB LRIV, 77 73R8 R 24 7 OEFI#REZRLTWD

2
Cohort Abundance

AGE

Circle whether each statement is TRUE or FALSE. (2.5 marks)
FNENDLENE LWIGATE TRUE Z1E L < 7217 4UX FALSE % & 5 THlA 72 S0y,

A Graph I represents organisms that provide good care of their offspring, such as humans
and many other large mammals.
777 LIdE L DOF A2 RFITH I AEW,. & FREZL<DORE R OALF
iiF 7SN B
TRUE FALSE

B. Graph II is typical of survivorship curves for organisms such as many fishes and
marine invertebrates.

77 7 Wid% < ORSCHHERATHEBI) O SR 22 AP HIER TH D,
TRUE FALSE

C. Graph Il is characteristics of the adult stages of birds after a period of high juvenile
mortality.
. 2‘2_7 MR DIE T RO WO 20 U 72 Bl U 72 55 O A A7 AR D R
R,

TRUE FALSE

D. Birds may have a Graph IlI-type survivorship curve with a brief period of high
mortality among the youngest individuals, followed by increasing periods of lower
mortality.

FORFIC RV SR 2RO 2885095 77 7 MR O A A7 it 2 75
JSEEIE, RICFETRORN I 285k 5,

TRUE FALSE

Question 4 2, %U IS/%
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Question 43. The diagram below represents the stages in the mobilization of starch reserves in a
barley grain.

R 43, TROMIZKREZOHEFICEZONLET VTV DEIEDAT—V2FENTH D,

Water

111

v

Starch

1I

Water

Match the appropriate term with the correct Roman numeral from the diagram above. (Note: not all
terms have answers.) (3 marks)

FEICH IS DY e m —~ e Lo OP OB ROBEMICFEA LR S\,

TERM FROM
DIAGRAM AN
X2>6 0 HEFE =

Alpha-amylase
TNT77—-TI7—F
Aleurone layer
ks e

Auxin

A —F
Gibberellic acid
DAL I
Sugar

DL

Protein
YA

Question 44. The structures in List B develop from the structures shown in List A. Match each

structure in List A with the appropriate structures in List B. Enter your answers in the table below.
(2.5 marks)
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'EfH 44. List B OfEE1X List A ISR SAVTEAE D BRET 5, List A OFIED bR A5
9 57 List B OMEE 23N, EOHFIZTEZ 230,

List A List B
a. Microspore 1. Pollen sac
/N (R E
b. Microsporophyll 2. Primary cell of Embryo sac
/N - 5E RFE D — A
c. Megaspore 3. Carpel
KMl D
d. Megasporangium 4. Nucellus
KMl 58 RER Ly
e. Megasporophyll 5. Pollen grain
Rl 4 AERPhL
LIST A LISTB
a.
b.
c.
d.
e.

Question 45. Plants obtain various mineral nutrients from the soil. These nutrients have different

physiological roles in plants.
’féf%:ﬁ 45. FEITLEN S NSNS RTRE ORI 2155, TNLOEJIIEY TERZR D

ABERZIT O

Match the elements/compounds from the left column with their functions in plants in the right
column. Write your answers in the answer table below. (5 marks)

FEOWOWE & ORIITR LTS BT DRSS T2 K 012, HRIDBEXZ T D
KOZEMITFEA LR S,

1. Calcium A. A cation that is important in the formation of turgor in stomata
T T A RILDIIRIZ H B2 B 2 R 7231 A
B. A nitrogen anionic compound that is accessible to plants in natural
2. Nitrogen ecosystems
E-£3 HRROT 2L AT LTS B e G A DERORBRA A 25
ke
3. Nitrate C. Necessary for the synthesis of the side chains of cysteine and methionine
IR VAT A EAFF = DRBEDOER D T DI
4. Todine D. An element present in all amino acids, nucleotides and chlorophyll
ERVE S TNTOT I B, Bk, 7 a7 WIHET DWE
E. A metal present in the chlorophyll molecule
%@%gm =R I O e 3 G R Y
6. Magnesium F. Enables the crosslinking of pectates in the cell wall
< TR A HIfERE T 7 F o OZRIGERG Z FIREIC T




16

. G. A component of DNA and RNA that is not a part of purine or

7. Potassium L

A p?/rlmldme Obas?s.\ ) - o
TV UREY IV O ETIE/2V DNA & RNA O SY

8. Sulfate H. Is the most abundant metal in the electron transport chain proteins

I3 BIRERDZ N EIZE > L HIRIIEENL R

9. Manganese I. Participates in the photo-oxidization of water during photosynthesis

~ A JEE LD T TKDIEIALICERIET 5

10. Tron J. Is not essential for the growth of plants

7S FEW) DR D72 DIZIFEEE TIE 720

Answer Table Zx D%
1. 2. 3. 4. 5. 6. 7. &. 9. 10.

Questions 46 - 48. The ways different substances can be transported through the biological
membrane is shown in the Figure 1.

TOR 1 I3ER% 2R B2 DMENEEREEZ L CEIIN D HIERE SN TN,

e 7
Dout.

Exterior

. [e]
Interior | smpapy ozog

Figure 1 Transport of different substances through the biological membrane.

X1 AREZD L7 Ok

Question 46. Match the name of the transport systems to the letter (s) in Figure 1. (4 marks)
B 2 2BV THiiE S AT ADOARTZ AN E W, (4 50
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Transport mechanism Answer
%0 ik s

1 Conjuéated active transport
S ET DL TRES

Active transport (non co %ﬁ] ated)
2. mEEMEE  GFILARRERhERILE)

3. Exocytosis

X VYA bR

4. Transport through membrane pores

L% 38 L T DRk

5. Phagocytosis/pinocytosis;
BEMR (77294 b= R) 8IEM (B YA b= R)

6. Facilitated (mediated) diffusion;
IS glSGE

7. Simple diffusion through membrane phosphor-lipid bilayer
I Y ANEE —F g %@ U 7o Bl 72 R HL

8. Co-transport

Sk

Question 47.

HIlBR

Question 48. Identify from Figure 1 the correct example for each transport type. (4 marks)

TNENOEIEDH A T OHEEK 1M HETiED L, (45)

Membrane transport type Answer
JEEE DX A 7 e

Na', K'-ATP 4y fifiz 5
F RV OALAL AT, U TAAZL, ATP 4y fiflESE

Low-density lipoproteins

14 frmpe V) REQE

water, urea
IS5 ok,

13.
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Inner mitochondrial membrane H -ATPase
16. X Far FUTHR JKIFEA A -ATP 4l

glucose, aminoacids

7. Frokk 738

Exchange of ADP for ATP across inner mitochondrial
membrane

S har RUTHEEZLTO ATP & ADP OZ#i

18.

19. Long chain fatty acids and alcohols
F#HER L 7 v a—v

20. Hormonal secretion
RIVE > D5k

Question 49. The total respiration (R) of a young growing plant can be described by the following
expression:

B 49, FHUVEKE L TV A ORRMERE R) 1T TFTOXTRTIENTE S,

Total R = Maintenance R + Growth R
SN B R=AERF (S A SR PIR B + RRAS EE 7R M
Some of the processes that occur during growth of this plant are:

ZOYOBEORICEE TWAE7at 20N SONELLFIRTEBY Th 5,

1. Movement of water within a cell

RN T OAKOE) X

2. Reduction of nitrate (NO3’)-ions to ammonium (NH;")-ions
EEAYE(NO)A A DT =7 (NHOHA Ao ~DiE I

3. Uptake of K -ions through the plasma membrane of a endodermis cell

MmO &2 Uiz K A A O

4. Uptake of CO, in cells of palisade parenchyma
TN D ki OHMBIR AL~ CO, DI

5. Opening and closing of stomata

K ALOBAEA

6. Lengthening of a polypeptide chain
ﬁUNf%Pﬁmﬁﬁ

7. Absorption of light by chlorophyll A
ZA=1= Y N Y XL 31

Certain of these processes require energy, some supply energy to the plant and others are not
involved in energy use or supply. Indicate which processes require or supply energy by writing a +
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(plus sign), and which processes have no energy involvement by writing a — (minus sign), in the
correct places in the following table. (3.5 marks) )
INHDTRRADHDL DT NF—2REL L, HD5HDOITHEMIC =T —2
fa Ly o b OlF= L F = OGS G L Ty, FREORDIE LWGEHETIC,
TARLVFX—ZNBEETENHLWVIHE T2 70X 2E+ D —2 2 EE, =¥ —
DHAY DI NT e AI—D~v =7 ZEFZ RS0,

Process Energy required/supplied (+) or no energy
number involvement (-)

TatRA | XX —FETLHL50IMEET A5 A1
OET | (H). TRAF—TEEE LT ZRWEEIE)

1

N (N | n | B W N
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Question 50. The following diagram shows an ovule just prior to double fertilization. Identify each

of the structures indicated by an arrow and label it on the diagram with the appropriate letter code
from the table below. (4 marks)

TREOKITEEZEOEROMEKREZ R LT\, P O—IZHY T2 H5EEZ FreORN
LW, ZU T LR EsENPICRYE, (4R)

A. 2R

E. fit% F. A6k

B.JF (% L < [ZHFH0A)

H. Bhfiie
G. &1
D. BREL C. {EmE
STRUCTURE LETTER CODE
g
Antipodal cell A
gl
Egg cell B
I (b L < IEIPHER)
Vegetative cell nucleus (pollen tube
neuclus) C
e ER
Integument D
BREZ
Polar nuclei
ik E
Pollen tube F
e
Sperm cell (male gamate) G
Fi+
Synergid cell q
Bl




Questions 51. A family consists of three children, David, Edna & Sophie and their parents Alison
and Alfred. One of the children is blood group A and is also red green colour blind . Edna is blood
group B and Sophie is blood group O. Of the children only David has blue eyes. Neither parent is
colour blind but only Alfred has blue eyes and is blood group B.

Choose a possible genotype for each family member and write the letter for that genotype against
the name in the following table. (2.5 marks)

BANDFHE (T R, =T, Y7 4—) EEHOME (T Y TAT7Ly )
MOBROFEERD D, 1 NOFHEOMERIL AT, 2 OfRFBEE ThDH, = FF DIk
BIEBMTHY, V74 —DMiEHITI 0 TH L, FOF T, Ty RETHEFADIR
Ho, MPOLELLLEETIERY, LALT AT Ly REFRFAORE LG, MK
BIIBRITH %,

5 NOFIFMAEZ N ENOBI % FTRRALRD, %241 55 5& PRI
. (2.5 5)

A=X*X® AOBb B= X°Y AObb C = X*X°BO Bb D = X°X°_AQBb

E=X“Y AO Bb F= X“X°00 Bb G = X°Y BObb H = X'YAObb

Family member Genotype
I B4 Bin R
David
TEY R
Edna
T R
Sophie
VA e

Alison
T

Alfred
Ty R




Question 52. In Canada, 7,0 % of the male population is colorblind. This is a sex linked recessive

feature located on the X-chromosome. (1 mark)

What percentage of the female population, not being colorblind, is carrier of alleles responsible for
colorblindness?

HFETIE, BYEOT%RAETHDH, ZOFBEITHMEEL, XRakE ) 735
EEEEETH D, CEREEO b, BRE2H D (carrier vV 7T) ik
X, P HEEANADM = R0 ?

Answer: ... %

Questions 53 - 55. The fox operon, which has sequences A,B,C, and D, encodes enzymes 1 and
2. Mutations in sequences A, B, C, and D have the following effects, where a plus sign (+) =
enzyme synthesized and a minus sign (-) = enzyme not synthesized. Fox is the regulator of Fox
operon.

fox A ~wm %, BFIA, B, C. DEEH, BEFE1L22a—RFLTW5D, B A,
B, C. DHOERIL, TRRORIITT LI BRI H D, +L-IFENETNHEHRED 1ED
N5l 50T MEsnRW) ZEx2H B LTS, Fox i3 Fox operon Ofill{EI[K 1 T&H
2o

Mutation in Fox absent Fox present
sequence Fox 3EFFE T Fox 7Z7E
ERDH BHEF Enzyme 1 Enzyme 2 Enzyme 1 Enzyme 2
BEE 1 BER 2 FEsR 1 BER 2
No mutation
EREL - - i *
A —~ —~ = +
B J— — J— J—




Question 53. Is the fox operon inducible or repressible? Indicate your answer by writing X in the

appropriate place in the table below. (1 mark)
fox operon DB T FEBUTFFEMETH D0, HDHWIEIFHINETH 502 FTEROERDHE
ENZefEATIC X ZRttd, (1 R)

Inducible
A
Repressible
P

Question 54. Which sequence (A, B, C, or D) is part of the following components of the operon?

Match the correct letter against the component in the table below. (2 marks)

A. B, C. DI fox operon DZNZ4 [HlEEEE T . e —%—) | [BFE1%
a— NI 5WMEREF] . [BR2E23— N OMEEE T OWTIUTHY 42570 2 5@
PpEl s A FTrioRICREE,  (25)

Component of operon Answer

Fva v DR ER iR

Regulator gene

il & s

Promoter
TaE—H—

Structural gene for enzyme 1

R 1 22— N9 oEEs 1

Structural gene for enzyme 2

W% 2 & 2 — N9 o iEEs 1
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Question 55. The following is a list of mutational changes. For each of the specific mutations

described, indicate which of the following terms could apply, either as a description of the mutation
or as a possible cause. More than one term from the right column can apply to each statement in the
left column. (6 marks)

TRORIISEIERERLER LI LD LD THD, FRROEMD 1 — 9 DIERE
BICHE T 2 i 2 ROLM ORO, @RS a—k 2, ok, BHEOMEDNH
TITELHEIT. BHROLFETE,  (65)

Code Description of mutation Code Term
5 EEOTHH AL G
1. | An A-T base pair in the wild-type gene is a. transition
changed to a G-C pair
B AERRIR IR T 5 1 50 A-T H A LR 2
G-CIZELL TV D.
2. | An A-T base pair is changed to a T-A pair b. base substitution
A-T HEFER AN T-A HEZERFIC AL L T D,
Ha L 1 4
3. | The sequence AAGCTTATCG is changed to a c. transversion
AAGCTATCG
Hi FEHR
Bl¥ll AAGCTTATCG 23251 AAGCTATCG
CZEEL TN D,
4. | The sequence AAGCTTATCG is changed to a d. inversion
AAGCTTTATCG
SULLIVA
Bd%ll AAGCTTATCG 7% AAGCTTTATCG (Z
ZEL TS,
5. | Fhesequenee AACGTTATCGischangedtoa e. translocation
AATGTATEG
S A
LTz (HIEY
6. | The sequence AACGTCACAACACATCG is f. deletion
changed to a AACGTCACATCG
fid %1 AACGTCACAACACATCG 7% UES

AACGTCACATCG IZZ{L L T\ 5.

g. insertion




7. | The gene map in a given chromosome arm is A
changed from bog-rad-fox1-fox2-try-duf (where

fox1 and fox2 are highly homologous, recently h.
diverged genes) to bog-rad-fox1-fox3-fox2-try-
duf (where fox3 is a new gene with one end BT 3 Ak
similar to fox1 and the other similar to fox2).

deamination

Yuta ik o bog-rad-fox1-fox2-try-duf 3 bog- .| Xeray irradiation
rad-fox1-fox3-fox2-try-duf |22t L TV % X H R
(fox1 & fox2 iFHeD THIFEITH Y, THFSH

I U7z, F7- fox3 3B OBELETTHY —
gld foxl EAEEIL, & 9 —dmidk fox2 & AHEL
LTW5. ) . A

J- Intercalator

8. | The gene map in a chromosome is changed k. unequal
from bog-rad-fox1-fox2-try-duf to bog-rad-
fox2-fox1-try-duf. crossingover

Yufa ik o bog-rad-fox1-fox2-try-duf 3 bog- RERZX
rad-fox2-fox1-try-duf (2 L T\ 5.

9. | The gene map in a given chromosome is
changed from bog-rad-fox1-met-qui-txu-sgm to
bog-txu-qui-met-fox1-rad- sgm

Yufa ik o bog-rad-fox1-met-qui-txu-sgm A3
bog-txu-qui-met-fox1-rad- sqm (ZZ{k L CTu>
5.

Write your answers in the table below.
UTORITEZ LY.




Question 56. The wild type tryptophan synthetase enzyme of E. coli contains a glycine (Gly) at
position 38. Two trp mutants A23 and A46 have been isolated which have arginine (Arg) instead of
glycine at position 38 (A23) and glutamate (Glu) at position 38 (A46). Both mutants were plated on
minimal medium and from A23 four spontaneous revertants to prototrophy (i.e. are able to grow
without supplements) were obtained and from A46 three spontaneous revertants to prototrophy were
obtained. The tryptophan synthetase from each of seven revertants were isolated and the amino acids at

position 38 were identified. A summary of these data is given below.

K w 0B AR GEHAD o b ) 7 F7 7 Y ERERELTCE, 38FHOT I /R
7Y v ¥ (glycine:Gly) ¢©db 5, FU T M7 7 Y HEMERELT O 2 2 DAZRPLA23 &
Ad6 7 HidfE e, A2 ABCT 3 8TEHOT I/ HZ AT X =Y (arginine:
Arg) & 7V 4 3 YR (glutamate: Glu) 284 L T\ 5 2 i O ZRERE & /L b < R
Hedhkelsr, AZBARMASH THEO (RIBIRESAREG 2, £ 120 MBI 5 3
MO ARIFAERME E 4G T 0T 0 OGIHAETAE S H P U TP T 7 Y ENBRIEL T %
HEEL, 38FHOD 7T I VR 2IREL 2, FTRLOKG IOz D TH S,

mutant revertant amino acid at position 38
HIRA IR Bk A 38FEHDT X Feidd

A23 1 isoleucine (Ile) 1 Y 1A 2
2 threonine (Thr) h L F =2
3 serine (Ser) &V v
4 glycine (Gly) 27V v

A46 1 glycine (Gly) 7V v
2 alanine (Ala) 7 7=V

3 valine (Val) NV >



Using the genetic code table provided (page 52), deduce the codons for the wild type, mutants A23
and A46 and for the revertants and place each designation in the box provided. (5 marks)

52—V ra— REREME- T, BAEM, A23, Ad6, 7TFOEIFRERAKD 3 8
ZBHOT I VBB T 5 a Roafpl L, MARNICEEYE, (5 5)

wild type
BPAERR
Gly
7
A23 mutant A46 mutant
A23 ZEHK \ A46 K
Arg Glu
T¥=r TNE I R
revertants
HIRE R
Gly Ala Val
JVve To=r  NJv
Ile Thr Ser Gly

AVaAy Fogt=ry Y FUYLv




This table shows the 64 codons and the amino acid each codon codes for. The direction is 5' to 3.

ZORIZTAFEDOa R E2FNTNOa Ry Na—RKT57 I JBarER LTV,

2nd base & 2iHE

U C A G
UUU (Phe/F)Phenylalanine | UCU (Ser/S)Serine UAU (Tyr/Y)Tyrosine UGU (Cys/C)Cysteine
T VT T = vl Fa VATA
UUC (Phe/F)Phenylalanine | UCC (Ser/S)Serine UAC (Tyr/Y)Tyrosine UGC (Cys/C)Cysteine
T VT T = vl Fa VATA
UUA (Leu/L)Leucine UCA (Ser/S)Serine UAA Ochre (Stop) UGA Opal (Stop)
aA T 'V 1 w1k
UUG (Leu/L)Leucine UCG (Ser/S)Serine UAG Amber (Stop) UGG (Trp/W)Tryptophan
nA U #& 1k NI N7
CUU (Leu/L)Leucine CCU (Pro/P)Proline CAU (His/H)Histidine CGU (Arg/R)Arginine
A A=RNA EAFT TIF=
CUC (Leu/L)Leucine CCC (Pro/P)Proline CAC (His/H)Histidine CGC (Arg/R)Arginine
A Tay EAFV TX=
CUA (Leu/L)Leucine CCA (Pro/P)Proline CAA (GIn/Q)Glutamine CGA (Arg/R)Arginine
o Ay Tulr TIVE I S g
1 CUG (Leu/L)Leucine CCG (Pro/P)Proline CAG (GIn/Q)Glutamine CGG (Arg/R)Arginine
base | | oo Ty TG FAE=
= AUU (Ile/T)Isoleucine ACU (Thr/T)Threonine | AAU (Asn/N)Asparagine | AGU (Ser/S)Serine
HE A yaAv oA =r T ANT X '
AUC (Ile/DIsoleucine ACC (Thr/T)Threonine | AAC (Asn/N)Asparagine | AGC (Ser/S)Serine
A= A= T ANT X U
AUA (Ile/T)Isoleucine ACA (Thr/T)Threonine | AAA (Lys/K)Lysine AGA (Arg/R)Arginine
A= v FA = Vv TIxX =
AUG (Met/M)Methionine | ACG (Thr/T)Threonine | AAG (Lys/K)Lysine AGG (Arg/R)Arginine
AFF = A= Vv TIX=
GUU (Val/V)Valine GCU (Ala/A)Alanine |GAU (Asp/D)Aspartic acid | GGU (Gly/G)Glycine
Ny TI= TANT XU A
GUC (Val/V)Valine GCC (Ala/A)Alanine | GAC (Asp/D)Aspartic acid | GGC (Gly/G)Glycine
Ny TI= T ANT XU 7y
GUA (Val/V)Valine GCA (Ala/A)Alanine | GAA (GIuw/E)Glutamic acid | GGA (Gly/G)Glycine
Ny TT= TNE I UG A I
GUG (Val/V)Valine GCG (Ala/A)Alanine | GAG (GIu/E)Glutamic acid | GGG (Gly/G)Glycine
Ny TT= TG R A4
GENETIC CODE TABLE i#{x=— K&
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Question 57. In a paternity suit the ABO phenotypes of the mother, the child and the two possible
fathers (F1 and F2) were determined, and a DNA profile was made for each person.
Both the mother (M) and the child (C) are type A, Rh-negative. Father F1 is type B, Rh-negative

and Father F2is type O, Rh-negative. The DNA profiles are shown below.

RBUEEEIZBWNT, B8l M) | 7k (O . KBoAEEEDH 5 2 Ao FHE (F1,
F2) ® ABOEZRE L. £NZ1? DNAM (DNA profile) % AT L7=, REBLE 7t
EW5 &N ABNDO Rh~A F A TH S, CBUEM F1 11X B> Rh~ A F2BIT|
F21X O/ > Rh~A FARTH D, DNAT (DNA profile) 1T FRCIZRLTH D,

M C F1 F2

Answer the following questions. (3 marks)
TREDOFLIR N TE LT UL (True) (1) %, HiE-> TWiUE (False) (2) ZHNIZEEH,
(3.45)
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factor
FEZ Rh A+ Tl Rr O@E B 2 Fo.

Question Answer: True (1) or False (2)
s fEg I (1) FE3@ (2)
a. The mother has the genotype Rr for the Rh

b. The child has the genotype I*I°
FII T OBUR FHAFFo.

c. F1 cannot be the father
F1 I3RELTIEH V15720,

Question 58.

Hll R

Question 59. The pBR322 plasmid was cut with two different restriction enzymes. The patterns of

ethidium bromide staining of plasmid DNA after electrophoresis on agarose gels are shown.

pBR322 77 Z X K DNA % 2 DOi|[REEFE Z HWTUIlr L7z, 7 e —A 7 0% Hn

TZEXIKEI D%, = F VLT o~ A RGAIZ LY DNA OHIW % — o & r[fik L7z,

X% BT RO EICE z X,

P P P
+ Hindlll +Bsul
1 2 3
a

P

+Bsul + Hindlll

4

= P:plasmid (77 A3 R)
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Answer true (T) or false (F): (2.5 marks)

TREDFLIR S IE LT AUTFEIMNIC T (true), HHEWTHIVIF (false) it ., (2.5 47)

1. ( ) The pBR322 has only one restriction site for HindIII.

( ) pBR322 (Z( HindIII (2 X 2 I & AT 1 721 % 5,
2. ( ) The restriction enzyme HindIII induces plasmid supercoiling .

() HIBRE%ZE HindlIl X7 A X K DNA O A—3—a 1 UL ZFEd 5,
3. ( ) The pBR322 has two restriction sites for Bsul.

() pBR322 12 HlIFREESE Bsul (2 L 2 UIKI & T2 2 W 5,

4. ( ) The migration rate of a DNA molecule in an agarose gel is inversely proportional to
its size.

()7 Hu—=APIZET D DNA 531 DBEIE & DNA 55+ O YA X I380H B D B #7
W25,

5. ( ) The bands in lane 4 indicate that both enzymes have the same restriction site.

() b= 4DUW A E—F 2 OOMIREER A CET 2 Ul 2 Z & 2R L
TWnoD,

Question 60.
FIlBR

- THE END -
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GENERAL INSTRUCTIONS
EARDF Y]

Check that you have the correct examination paper and an answer sheet.

M MEARETMBLREN,

BE SURE TO RECORD ALL YOUR ANSWERS ON THE ANSWER SHEET
REAECHREOEEDOTRTHEERIATHIPMBLREWN,

WHEN YOU HAVE FINISHED THE EXAM, PLACE YOUR ANSWER SHEET INSIDE

YOUR QUESTION PAPER AND HAND BOTH TO THE INVIGILATOR BEFORE
LEAVING THE EXAM ROOM.

HREFBRBRERTLELEIC, DREOKREAKEMEAKOPIZIZS L, BH
TIMCHMERMEE MEAREBEFFICRELR2EW,

REMEMBER TO WRITE YOUR 4-DIGIT STUDENT CODE ON THE FRONT PAGE OF
THE QUESTION PAPER.

MEARORADR—JIT 4 HiEREBTZEBALREWN,

Read each question carefully before attempting it.

BRYOBPIMERRS RMERSL R EN,

IMPORTANT
HELEIH

» Use the answer sheet provided to record your answers.

O DRI 2Tk 2 72 OICHE SN E R AR S0,

» Ensure that your name and student code is PRINTED in the top margin of the front
page of the answer sheet. The markers will enter this information in the correct places
on the reverse side of the answer sheet.

B IRz DA & AR T 2 RE RO B D~—2 O EOFRITHEE TEE 72
S,
» Use only the HB pencil provided to mark the answer sheet. Completely fill in the circle.
FREFARIC~Y — 2 T 27 DICHE S BB DSRED B AL N2 SV, ALDERSY
EIERIZODSE LRIV,

A B C D E

This is the correct way: 0 0 ° 0 0

ZHRIE LWHIE T,

» DO NOT USE AN X OR ANY OTHER SYMBOL TO MARK YOUR ANSWER.
HIRTDEEE~—7F 25L& X0, MOIEDLRNT &,

» If you want to change your answer, use the eraser to completely erase your incorrect

response and fill in the new circle you require.
b LORIEDHRI-ORIZEZHRZ TN E Z T, HL I LA THERCEZ LTS
WIZHL, ZLTHRIEOFHLWEZDOHZERCEBY 2RIV,

» There is only one correct answer to each question.
FNENOEIT 2T ELWEZR DD 7,

» Each question is worth one mark Marks will not be deducted for incorrect answers.

FTNENOERMIE 1 S TT, SBIEMES7-E 2 TS SNEE A,




Question 1.
HIl R

Question 2. Oogenesis differs substantially from spermatogenesis. Which of the following
statements concerning oogenesis is INCORRECT?

BRI 1. DMERIE, PR E IARBEMICR 2D, JIERRICET 2L FOXXET, HiE-o
TV HDEFEN,
A. Cytokinesis is unequal during the meiotic divisions
B2 LT DR, Ml E pRIT. RNESHTH D,
B. The sequence from secondary oocyte to ovum is interrupted by a relatively long
rest period

TRUNEEMA A S IR e DR IE, AR VMRS TRl S L S,
C. The first meiotic division is not completed unless the egg is reactivated by a hormone
RIVE AT Ko TIINEEM LSRN & BB RE — 2 RITTER LR,
D. A mature ovum has not completed its second meiotic division
PREA U 7o IR Iy 558 — 03z 58 T L TRy,
E. The number of potential gametes is, by and large, established at birth
FEZEDOWREMEZ AT L0 (BET) OFIT, —MMIC, AEhic s ElIZRE-
Tn5,



Questions 3— 7. Examine the figure below:

HR 3-7 Mz A THERMICEA X,

Hormone Levels during the Human Female Reproductive Cycle
NI MO AFEE T (H#E) OFDORNVE S L~V aRmd,
77 7 Ot Plasma hormone level: L As/LE &

Days 0 5 10 14 20 25 28

level ———»

Plasma hormone Plasma hormone

level ——»

o
O
YY"

Days 0 5 10 14 20 25 28

Question 3. Which of the following correctly lists the hormones in order from A to D?
ADPBDIZRIET HHRNAVE L ZIELWEETRLIESDZLLT LD 3,

estrogen, progesterone, LH, FSH

estrogen, FSH, progesterone, LH

LH, FSH, progesterone, estrogen

LH, estrogen, FSH, progesterone

LH, FSH, estrogen, progesterone

monw>
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LH ; #AER AR/LEL . FSH ; ARafilia /L&, Estrogen ; =& ka4 v (AJafvEs) |
progesterone ; 7 R AT 1y (HKKR/LEY)
Question 4. Which of the following statements is INCORRECT?
LT OXED LS iiE-> T 5 s
A. An increase in hormone B causes a decrease in hormones C and D
FILEL BOHENL, FALELCEDORBDESXEZT,
B. A steep rise in hormone C stimulates the production of hormones A and B.
RIVE L C DAL, ALEL A L BOSKEIEET S,
C. A low level of hormone C inhibits the production of hormones A and B.
FILEY COMERETHD Z L1, AVEVA L BOAERERET S,
D. A low level of hormones C and D inhibits the secretion of hormones A and B

HRILECEDMEBEBETHDLZ EIX, RLEUA L BOHWEIRET S,

Question 5. Ovulation is triggered by a peak in the hormone whose level is shown by the
NI B DRV E VBN =7 ICETH LI TEL D, ZORLVEVBEERT
W7 T 7% TRl & i,

A TT7T7A
B. 7/778B
C. 777CcC
D. 777D

Question 6. Hormones A and B are secreted by the
BR5. RAECALBESWT DEE L, LT LD RN,

A. uterine wall + ' RE

B. ovary HNEL

C. hypothalamus PR T B

D. anterior pituitary Jibd T TS AITHE

Question 7. HIB&

Question8. One hypothesis predicts that most of the CO, produced in the soil originates from
microorganisms feeding on dead plant material. To which trophic level do these microorganisms
belong?

B 8. THEERTEEIND CO,DITE A LIIMNI AR S LT HMEMICHE
T5] LWORENDH D, O DOWAEMDERT HRE LT ENDETR S DA,

A. . Primary producers — IR PER
B. Secondary producers TIRAEERE
C. Decomposers EE

D. First order consumers —RIHEE
E. Second order consumers TIRIBEE



Question9. Joan and Claude neither have cystic fibrosis come to you seeking genetic counseling.
Claude was married before, and he and his first wife had a child with cystic fibrosis, a autosomal
recessive condition. A brother of Joan’s died of cystic fibrosis and Joan has never been tested for
the gene. If they marry, what is the probability that Joan and Claude will have a son that WILL
NOT be a carrier for nor have cystic fibrosis?

Joan (%) &Claude (55) 1T A& b FEEAMMHEE ClX e, BlaFzohv v v
T HZ\T DI, BHRTEOFICK TN D, ClaudelXLARTHEIE L TRV . &t ofpIoE
DN FERIMERRHEE O 3B F 7o, EIRMGHEE 1L AR 0SS HERIRTH 5, Joan
D BRI TFEMEHEE CA T, JoanlTiE s T DREZ 1T TV, & L, Joan
& Claude 25505 L72 5, Joan & Claude O B 123 FEfaMERHELE DR IKE B 5V T FEfa Mk

HHEE C e\ ViR 238,
A 112
B. 1/8
C. 1/6
D. /4
E. 12

Question10. Chromosomal crossing over occurs in which of the following stages of cell division?
QR DR TN 3 KD LU O E DS TE Z 570> 2
A. Prophase of mitosis.

AR 53 2 D T
B. Metaphase of mitosis.
AR 53 2 D T
C. Prophase I of meiosis.
IRy R — 43 R O i
D. Metaphase II of meiosis.
IR CaE Y e LR ]
E. Telophase I of meiosis.
TRy R — 53 R D&



Question 11. A man whose blood group is Type A has two boys. The plasma of one of the boys
agglutinates the red cells of his father, but the plasma from the other son does not. Which
statements is incorrect?

AR D HBIZIX, 2 N\OBOTF13 W5, D HH— ANOBOFDMIEIZRELOIRILEK
PEEISELIN, b9 — AOBOTFOMIFILEE L2\, ZO, ITFTOFTBRONE- T
WA DA EE

A. The father must be heterozygous for the A blood type allele.

UL, ARDO~T nfEa Rk Th 5,
B. The mother of the son that agglutinates his father’s blood can be type AB.

SR D IR 2 BESES 2 MG 2 75> OF OREBLO ML AB Th L "Rt b 6 5,
C. The boy that agglutinates could have type O blood.

EET HIMIE L FF OB OFOMKIZOM TH L AEMEL & 5,
D. The mother of the son that agglutinates must possess a type O allele.

BT D MG Z RO FHOFORBUL, OBDKBIE 2> TR TER LR,
E. The boy that doesn’t cause agglutination can be type AB.

BEEE SH 720 E 2 R0 B O OIiRIL AB BRI CTH 5 FREMEN H D,

Question 12. In peas, the allele for smooth seed coat (S) is dominant to wrinkled (s), Tall plant (T)
i1s dominant to short (t) and yellow coloured seed (Y) is dominant to green (y).

T R TR, BEOMNEITL, LE)NEET, L) BRHHETH L, HOmWIEE
(MIFEMET, HOEN () DIFHEMETH 5, HEADOTE T (V) IZEME THROMET () 1Z5MT
D,

A plant with the genotype SsTtyy was test crossed and 145 progeny survived to maturity.
Approximately how many of these progeny are expected to be tall plants with green wrinkled seeds?
SsTtyy OBEROM EZRERZAL L, 145 D15/, BLZLEDOIHWVDOTRFETLD
DS 2O D, HOEmWVEY & 722D & WIS D0,

A.
B. 18
C.
D.
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Question 14. Often the frequency of a particular deleterious allele is very different in neighbouring
populations. For example, the frequency of the allele causing cystic fibrosis is 0.02 in population A
and 0.006 in population B. Such a difference in allele frequencies between two close populations is
probably the result of

AT E ML LT LTI M TRE S B2 S, Bz, FRrEOMMEE
| & 2RI OB, £ A T0.02 T, M B TO0.006 THDH, 2 ODUrHE
FTRHEMBNC, 20X ISP EOBEDREZ b7 O IRK Z LU ) bigE~,

A. The occurrence of the founder effect in an earlier generation
HIFA DA AE U 7= AlhAE S F
B. More effective repair of DNA damage caused by mutation
—HOEHNOERIC L >THIe b INTZDNAGENS, L0 2IRIRIEE DN
Lo
C. Selective advantage of the allele in one population but not the other
— ORI H D M OEFNZ DRI E OEER EOAF] S
D. Recurring migration between the populations
MR Uik Z 5 M O E)
E. Non-random mating.
72 L (HEER) Thansghd

Question 15. The coefficient of relatedness is a theoretical value determined by the number of alleles
that would be the same between two organisms.

M GIkgEE) 132 S>OEYM T, [F UM LEEFOBIC L > TRELSHRETH 5,

The diagram below shows the relationships between honey bees. What is the coefficient of
relatedness between I1-2 and II-3; and between II-2 and III-1?
TORIX Y ASFEEBOBEGREZ RS, 11-2 & 11-3, 11-2 & 111-1 OO MR IE <
DO, IELWHDZLLT DR B E,
1 2
I -

II

1
I




ANSWER Betweelli_gl-z and BetweeInIlI_I{-Z and
A. 0.50 0.50
B. 0.75 0.50
C. 0.75 1.00
D. 0.25 1.00
E. 0.50 0.75

Question 16. Collenchyma and sclerenchyma are plant support tissues. Which combination of the
following statements correctly differentiates these two types of plant tissue?

JE AR & R (BE) AR AR O SR CTH 2, LT OFREROMAEDED > B, M
MFEDENEZIEL SR LTV DD END,

I.  Collenchyma occurs only in Dicotyledons; sclerenchyma is an elastic tissue that is found in
both Monocotyledons and Dicotyledons.
JEARARRI I TR 72T I D 0lzx U, B (BE) fARRIE, B2 & B3R
K%éﬁﬁ@%éﬁ%?%éo
II. Collenchyma cells are developed during growth; sclerenchyma cells generally occur in
organs that have concluded their longitudinal growth.
JEAFERE ORI E O TRIZET A OICxF L, B (BE) fHROMIaIX—Bric
MET DR ZET LICEREICEL D,
III. Ccollenchyma and sclerenchyma may arise from the same cell type.
JEAfREAE & R (BE) MRIEIR U & A 7O/ AL D580 5
IV. Collenchyma cells have primary walls only while sclerenchyma cells have secondary walls.
JE A AR OMIILI T —RMIEEE D A2 A3 5 DITxt L, B (BE) kIS G i BE 2
A%,
V. Collenchyma originates from the protoderm; sclerenchyma is formed by the procambium.

BRI AET UR) RENSELC L0 L, JBEE (BE) #ikISATZARE "6 E T 5

A. LIL L
B. IL IIL IV
C. ILIV,V
D. IV,V

Question 17. The following figure shows the carbon fixation reactions during
photosynthesis in a typical C4 plant :
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T ORIT AR 72 Cof DB RRIC I T D — 1D RAE EMIS 27~ T,

Vascular bundle

Y-8

CELL 1§ 1

CELL 2 #j}i 2

epidermis

BB

Which of the following answers indicate the dominant carbon fixation enzyme in each of the two cells?
UTDZEZ055H, M1, 2 ZFALTNOTICH D ERKFEFEREERZ R L TWDHOIE
En,

Answer Cell 1 Cell 2
A Malate dehydrogenase Sucrose synthase
' U AWK SRR R T oa BEG R
Rubisco
B. m;ﬁ??ﬁggi@ )7m—ALAY ¥
e Rxs 7 —8
Rubisco PEPcarboxylase
C Y7 u—2XERY g | PEP AR F T T —
R¥TT7—F +
Aspartate aminotransferase
o= A e < .| Malate dehydrogenase
TANRNT XTI S
. TERRT S|y Sk R
TSR
Pyruvate
E Malic enzyme dehydrogenase
: Y L SRl BV B R K SR
==
R

Question 18. Suppose that an illuminated suspension of Chlorella (a photosynthetic alga) was
actively carrying out photosynthesis when the light was suddenly switched off. How would the
levels of 3-phosphoglycerate and ribulose 1,5-bisphosphate change during the next minute?
HNBT o TWLEERIFRT T, 7n b7 OLEMBEE) NEEIOLERZIT>TWizs Z
A, HREREENT, 3-FAKRT VY VLY T r—R 1,5-BERY UERD LU
RO—53FTED LS ITEAET DD,
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A. The concentration of 3-phosphoglycerate would increase and that of ribulose 1,5-
bisphoshate would increase.
B3WARZ VY VROREN LR, VT r—X 1,56 ERY VBRORED L
DD
B. The concentration of 3-phosphoglycerate would increase; the concentration of ribulose
1,5-bisphoshate would decrease.
3HRARZ VY VBOREN ENY, V7 r—2 1,5 RV VRO
T35
C. The concentration of 3-phosphoglycerate would decrease; the concentration of
ribulose 1,5-bisphoshate would increase.
BIRART VY EOWEN TRV, V7 —X 1,5 EX U ORI L
DD,
D. The concentration of 3-phosphoglycerate would decrease; the concentration of ribulose
1,5-bisphoshate would decrease.
B3WART VY VROREN TR, V7 r—X 1,56 ERY VBORESL T
DD,
E. The concentration of 3-phosphoglycerate would remain the same; the concentration of
ribulose 1,5-bisphoshate would decrease.
BHRART VY UROREITEDLL Y, U7 u—R 1,5 AU SEROBREN
T35

Question 19. Which of the following statements shows the difference between the reaction sites
of photosystem I and II ?
HALF R E TIDIGEALOE N E 7R L TN D DX, IROFIRD 5 B i,

A.

B.

Chlorophyll a is only found in photosystem I; chlorophyll 4 is found in photosystem II.
a7 4 halIAbFERIOAKIZ, Z7aa 7 ¢ LbiIEERINCA LD,
Each preferentially absorbs slightly different wavelengths of light.
2ODNALTFRIF, BHTRRDIPEEONZ LV L RINT 2,

One is located in the thylakoid membrane; the other occurs in the stroma.
—ODFALFRITZTF T 24 FEICREL, &9 —DIFX br<I/ET D,
Only photosystem I is found in the thylakoid membranes.

F 7 aA FERICE, JUEFRIZ0 R R 65,

None of these statements are correct.

J:na@jif@na \ n/\D‘/Cﬁ)%)
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Question 20. You are a biotechnologist designing novel eukaryotic enzymes that are regulated by
phosphorylation. Which amino acid residues shown below would you most likely use at the
regulatory site?

EMTFETHDL ORI, VB L > THIE SN D8 LWEBAY OS2 7 5
A L&D ELTWVD, HIEIEMLE LTFROEDT I/ BREETI~TH L2

I. II. o I11. o
I 1l
(I? H2N—CIH~C—OH HzN—(le-C—OH
H,;N=—CH:C—0H CH, CH OH
' Ser __Phe ahr CHa
OH \ J
vy Tz VT T = Mg =r
IV. o V. :
HoN—CH:C—0OH H,N—CH-C—OH
i ! acly

Trp

7)o

N hT7 57

A, LII

B. LIV

C. LIILII

D. ILIV,V
E. ILIV,V
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Question 21. A biologist has discovered two new species of micro-organisms. Micro-organism A
was isolated from a hot spring whereas micro-organism B was obtained from a tropical forest. DNA
was isolated from both organisms and an analysis of the melting profile of each DNA sample was
carried out. The melting temperature (Tm) was 80 °C for DNA from micro-organism A, and 70 °C
for DNA from micro-organism B.

FEMFAE 2 DO LWIRAEM ZFER LTz, BUAEMAIRRD G HAEY B IR A
S HEES L7, DNADFH T ORAER DO HEES 7L, BOFBOOD N A O FLE gk O i
BTz, MAEMANBE LD NAOBIRREIL80C, MAEMBLLALN Y
DT T70°CTH -7,

Which statement best describes the reason for this difference in values?

ZOENERDHAZELS LR L TND b D2 g,

A. DNA of micro-organism A has higher A+T content
WAEMADODNAIZIE, A+ TORMAEWB LY BWEIETASTND0D

B. DNA of micro-organism A has higher G+A content
WAEMADODNAIZIE, GHABMAEMB LV BWEIETASTNDE0D

C. DNA of micro-organism A has higher G+C content
WAEMADODNAIZIE, G+HCBMAEMB L BWEIETASTNDE0D

D. DNA of micro-organism A has higher T+G content
WAEMADODNAIIE, THGCORMAEMB LYV BWEIETASTNDLD

E. DNA of micro-organism A has a higher proportion of TGA codons
MAEMADDNAIZIE, TGAZ RUBMAEMB LV EWEIAETASTHDED D

Question 22. HIJF&

Questions 23-24. Two cells organisms have the following characteristics:

22o0KMIZ, UTORKER LTV,

Characteristic Cell1 Cell 11
Cell wall  #i i Presentf Presentfy
Ribosomes U 7RV — A Presentf Presentf
Nucleus 4% Absent Presentf
Ability to photosynthesize tE
SRR i Presentf Absent

Cell respiration

G DI Presentf Presentf

Question 23. From the characteristics presented in the table, which statement is correct?
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FITREINTZFFENEHR T, LT ENDIE LW,

A. Cell I is more complex in its organization than cell 11
M X, Ml LY, KV EMREEE LD,

B. Cell I is a prokaryote
M T, FEAEMTH S

C. Cells with all characteristics of cell II appeared earlier in the fossil record that cells
with all characterisics of cell I .
AIG I & AR Rz & Ol L, ML I & FROFEZ boMmk v, fba
DFLERDH R T, L0 ROEICE N,

D. Cell II does not have a cell membrane
ARG I X, MRS 2 FF > Ty,

E. Both groups of cells are from fungi.
MEEBER () ool Tths,

Question 24. Cellllisa MR ITIZLL T D Equd,

A. plant cell bR

B. eubacterium BHIEHEE

C. archaebacterium ey e

D. animal cell Bzl

E. cyanobacterium TN TIUT

Question 25. Suppose Species B disappears from an ecosystem in which the interrelationship
among the component species can be described by the food web below.

UTOEDHEIZE > TREIND XD RBERICHLEW%00 6, BBAWRS Lol &R
ﬁi_"a—\éo

Which of the following consequences of its elimination will result?:

BREDOFER., EOLHITRDD,
A. Species X loses its only prey.
XL, ZOME—DfE K 9,
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Species A loses its only prey.
AL, ZOME—DEFEK I,
Species D benefits because it is most distant from Species B.
MDIX, B LR bHNTNLDOT, FEEF5,
Species C benefits because the competition between species B and species C is
reduced.

FECIX, FEC &FE B DM DB D D THIE 2155,
The disappearance of species B has no effect on species C or species D.

B OHIIE, FCMDICHEZ G 2720,

Question 26. 1!/

Question 27. Marine bony fishes have much lower internal osmotic concentration than the seawater

around them. Which of the following statements DOES NOT EXPLAIN the osmotic regulation of
marine bony fishes:

Mg EERE FIEDORNDOIR B EIL. OV OWEKOFEEL Y T o LRV, VEMEAED
BB EFEIZ O W TEHA L T ARWEER I S,

A.

B.

They lose water by osmosis and gain salt by diffusion

MEPEREE RIRITRIE IS & o TR Z R, JEHIC K-> THRZ DA 5,
They drink seawater

MR PERE B FRI 3K 2 kT e,
They actively absorb sodium chloride across gills

MEPEREE RHIE, 2 O ORI (BEEIN) 12T MU U A ZRINT 5,
They absorb sodium chloride from stomach

MEPEREE RARIXE 22 BT N U U AR RINT 5,
They absorb water from stomach

VEPERE B RIS E 22 B Ky 2RI 5,

Question 28. 1l

Question 2 9 .l
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Question 30. A woman visits her doctor after noticing several changes in her body over a period of
6 (six) months. She has noticed weight loss, intolerance to temperature variations, irregular
menstrual cycles, insomnia, and general weakness. Based on these symptoms, you would expect
the doctor to test her for:

I B M HE DA S OIERICEN DN T2 D 6 4 AL LRI L Cnd, ERIOBETZ 51
oo BRIERE LT, MAHEOWBA) | IKIRZEE~OBESEOEK T . THREHA
2. IRIRY . TRERMZ2ERAR] 26T od, ZHODOIERNG ., ZOLMEERE
INZT D RERFEMRABEORNR L2 Lh4 & LTRSS D& TRl b,

A. Diabetes mellitus YRG!
B. Grave’s disease (Hyperactive thyroid)

7L =79 (Grave’ s disease) (miHEIPEFLIRIRA)
C. Hashimoto’s disease (Underactive thyroid)

&A% (Hashimoto’ s disease) — (RJEEM:HLIRARIF)
D. hypoglycemia K HLBEAE

Question 31. Endocrine glands
W C B+ 5 FRtofed oo, @)% & 0 3%~

A. Release hormones that are only secreted into the digestive tract
HILE GR) T HRE L ERWT 5,
B. Release most hormones into the bloodstream
RVE DL TME IR T 5,
C. Release hormones as rapidly as nerve impulses are transmitted
PFREA NNV ADMBIES D LR CREOES T, RILVECZ T 5,
D. Are present only in vertebrates

XY A BT TS D,

Question 32. Long corolla length in tobacco is inherited as a recessive monogenic characteristic. If
in a natural population 49% of the plants have a long corolla, what is the probability that the result
of test crossing a randomly selected plants with a short corolla from this population in F; will have
uniform progeny?
ZRADRAGEEIE, 1 OB FHEOAEMAERE L TEIzT 5, b LAKREMPICE
WT, 4 9%DZ NN RAEE Z bo%E, [ZOHRERT NS T 7 L1258
RUTZEAAREE Z b oiE)] & THEREME] & OMELRMIZI VGO F1 HK
DB —DEZ > (ZENTHO F2 FHNY) R EZ o) HE L LTt
b DZ TR HIEA,

A.  100%
B. 50%
C. 30%
D. 18%
E. 0%
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Question 33. From an evolutionary viewpoint, which of the five following individuals is the most fit?

ELDOBRNG, RBBECMENRE N EE X DN DK Z TFLD 5 DDA 515,

A. A child who does not become infected with any of the usual childhood diseases, such as
measles or chicken pox.

WHEIE, SRS NEL R THFIED L) REDWRUINNGTR
-k
B. A woman of 40 with seven adult offspring
TNDRRAN LIz % b4 0D itk
C. A woman of 80 who has one adult offspring
1 ADRALTEA#%2 628 0D &M
D. A 100-year old man with no offspring
THEE 72701 0 0D Bk
E. A childless man who can run a mile in less than five minutes

S5MLANTI ~AvEnD Ttz bz Bk

Question 34. A study of a grass population growing in an area of irregular rainfall found that plants
with alleles for curled leaves reproduced better in dry years, whereas plants with alleles for flat
leaves reproduced better in wet years. Curled and flat leaves are controlled by different alleles at the
same gene locus.

FIC L > THENENZET 2HBIZEZ DA ABOEND 5, BROZSWEIITFERE
DENL S EIHL, Fl LIFEITE, BEEREZ bOMEER LSBT 5 2 0800
TW5, PELBEZERR UBEFHE TR DR IS L > THIE S T 5,

This situation tends to

Z ORBED I L E s 2

cause genetic drift in the grass population

cause gene flow in the grass population

lead to directional selection in the grass population
preserve variability in the grass population

lead to uniformity in the grass population

moQw»

A EOEERFHZRBW T, BrEEEE =7,
B.EOFEAERIZEB N T, B TOREINEZ 5,
C. EOERRETIX, FrERIRNEBZ 5,

D. EDOEEEEC VT, ZEMEDNRITE S LD,
E. BLOEREEIL., B—1272 D,
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Question 35. The cohesion-tension (C-T) theory of sap ascent states that in plants sap is transported
against gravity by flow through the xylem vessels or chains of tracheids. Which of the following
statements correctly describes the main factors affecting this bulk flow?

BE (C-T) OFFIL. Mo TEIENE NI LT, EHECHUEE 213
CREBICHIESNDZENRRENTWD, FRROHHDON, = O KEffHx% ’%@%%t
T ERBERAZIELSBRXTND DT END,

A. Hydrogen bonds within the water, hydrogen bonding to the hydrophilic walls of the
xylem cells, and the gradient of solute potential ().

B. The gradient of the pressure potential (§,,), and solute concentration

C. The gradient of water potential (), hydrogen bonds within the water and solute
concentration.

D. Hydrogen bonds within the water, hydrogen bonding to the hydrophilic walls of
the xylem cells, and the gradient of pressure potential (1,).

A KOKZEFES . RO BAMERE~DAERELS . F L TCWERETF L v LD
SR (.).

B.FEJ)RT o3 D I ) & PR

C.KRT > ¥ X VOARL, KOKERES & WERE

D. KDKEREL . AN DBAKMERE~DKEREL . ZLTENRTF L ¥ LD
ABL(p)

Questions 36 - 38. Plants maintain most JAA (an aukin) in conjugated forms, which
complicates IAA quantification.
I OWE L OFREEROILT 1AL (> F—LEE - A—F ) T 5, 20
72 TAA DERITEHEC 2 D,

Question 36. MR

Question 37. These forms can exist in forms such as [AA-amino acid conjugates. Before analysis in
order to measure total [AA in a particular tissue, these conjugates must be

:ﬂ%@#AWi A v N=A iR LT XV BROFERE LTHFEL TV D, FiEDHEY
EICBIT DA F—/VEROMEZ ER « ST 272012, 2D OREEIEICAT 2 Akl
HE L TR DZ TR b,

dehydrated Jii K AL BR
dehydrogenized /K38 4LER
hydrolyzed JN7K Gy fif AL e
synthesized Ak

oNwp

Question 38. Therefore free IAA, thought to be the active form of the hormone, is measured
EAERTIERONT U —DIREER, TOMEPHRLEL OEERLEEBEZ bND, 7 U —DIRKE

DA ¥ FR=/VHHRZ ER'T DDA 70 G L LTCEE b0z TRenb
BES,
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A. in the same sample without enzymes

fE3 7DV 7N (BEzMAT1%) 12, S OICERZMATICEHNT 5,
B. in the same sample with enzymes

W3 70V 7 (BERZ2MAT%) 12, S OIXBER 2N TR %,
C. in a parallel sample without enzymes

M3 7 DY 7 (BERZINZ DD (IR Z A TIZFHET 5,
D. in a parallel sample with enzymes

MIES3 7DV 7V (BEREE2 Nz D00 ISR Z N2 TR 5,

Question 39. You find a mutant bacterium that synthesizes lactose-digesting enzymes whether or
not lactose is present. Which of the following statements or combination of statements might
explain this?

77 N—AGFIEOFEIZED O, T77 b—ANKGHHEZE BN T DN T T O R
Koo, ZOERKICET S Freoitar (I, I, I1I) o<, TERbD)] HoH0
3 NEGR b OOMAEE] ZiE,

I.  The operator has mutated such that it is no longer recognised by the repressor.

TN —=F—=IECTERIZLY, V7 vy — (EMHIRT) 2T RoT
W5,

II. The gene that codes for the repressor has mutated and the repressor is no longer effective.
V7P —a— FFL8EFICECTEERICEY, V7V y =0 KEEL k> T
Do

III. The gene or genes that code for the lactose-digesting enzymes have mutated.

50 b= ANKO RS & 2 — R DR TICERAVE L TN D,

Only I [ 720

Onlyll W7

Only LIl I &T7EH
Only LTI I XM
I II, III 2T

monw >



Question 40. What mechanism is responsible for the acidification of the lysosome?

y Yy —

A.

B

LNNED L DI U TERMEIZ R D0 E IR D HIEIRE L.

A lysosome fuses with acidic vesicle derived from Golgi apparatus
Uy Y—2I& TR RO IERERL & OftE.

A pump transports protons from the cytosol into the lysosome
HRRE 2D U ) — B~DIKFEA T DIk,

A pump transports protons from the lysosomal lumen to the cytosol
U — LNIEED B ABIE ~DKFEA A DOk

A lysosome fuses with acidic endocytosed material

Uy —5LEMBNIZERDAENTBEDE L OmE.

A pump transports OH™ ions from the cytosol to the lysosomal lumen
M6 U Y Y — LWABESD OH A A Dk

Question 41. Which of the following is an example of active transport?

R L pES

A.

B.

ELTEHESHLWHIZ RN G EFEIRE K.

K" through a voltage-gated K channel

BEARIEED T ) T LF ¥ XK D) T LA 2 DIk,
Ca”" through a voltage-gated ion channel

BIEREIEDA F T v VR K DTN T AA F 2 Dk
Na' through ligand-gated ion channel

Uy RIEHEALA F o T v RS R DT B U D AA A Ok

3 Na' in exchange for 2 K" across the plasmalemma

20

M Z N L7230 D F NI AL T 257D T LA T DRHE,

All of the above
ke,

Question 42. The transport of glucose into the red mammalian blood cell is accomplished by

LB D ARIMER~D T R I FEOEIE A D A T = X LR HIERE K.

simple diffusion through the lipid bilayer

U U NREMR 2 F 7o < BRiPRHEL

aNa’' - K" ATPase

Na'-K"ATP 77—t

esterifying the glucose to phosphatidate

T RUBEDRAT 7 FVUBA~DT AT AL ((EE)
first converting glucose into lactose

7 R UREDFHE~ DL

diffusion through a glucose transporter

7RO T o AK— g — (RER) 12 L B i

Question 43. Isopods are one of the few crustacean groups that have successfully invaded
terrestrial habitats. Which of these statements is INCORRECT?
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FMEITHBIAO T HEE LIRS LI R WO —2TH 5. ROFERD S b,
[ihE-> TV D b O & RIRE L.

A. They live in dry conditions.
FRRHITO < LERRETERES 5.

B. They must live in moist conditions.
ERFHOEFITITR S TZRENMLETH D.

C. Their abdominal appendages bear gills.
FWREITENOMN BRI 2 /T 5.

D. They do not have an efficient cuticular covering to conserve water.

B TR Z2 RS D DITFE IR ER L2 A L THRW,

Question 44  HI| &
Question45  HIIfx

Question 46. Someone who has suffered damage to the pancreas might

Wz 815 L7256, SO XD RIEENE Z 20 &R0 HigEkl L.

A. have difficulty maintaining normal cortisol level.
EH 2R R BRE AR VE SR E OKERF DS INEEC 72 % .
B. have abnormal blood calcium levels.
IRy AREIZRENELD.
C. have periods of very low energy.
IRf 2 =)L F— 03 il AR T3 5.
D. experience fluctuating blood pressure.

I =N EET 5.

Question 47. The hypothalamus
PR FEROMEE L L TIE LWREIR 2 R B 3R X

A. sends nerve impulses and also makes hormones.
PRREA SV AZ LD LT, BBV ERT .
B. stimulates the adrenal gland to produce glucocorticoids.
WEaNTF aA Fe/AEET DI EERE 2R 5.
C. belongs to both the nervous and circulatory systems.
PSR LTRBR R O T I BT 5.
D. regulate circadian rhythms in verlebrate.

FHEE O RJE Y XLz flHd 5.

Questions 48 - 49. Ten grams of plant material were homogenized in 50 ml buffer and the
homogenate was centrifuged. Protein from 10 ml of the supernatant was precipitated by addition of
ammonium sulphate and the protein precipitated was collected by centrifugation and re-suspended
in 1 ml of buffer. The re-suspended protein was diluted 10 times for protein determination.

10 77 L OfEW A% 50 mL OfEERTICAESR— ML, ELoBELZ. ok
#§ 50 mL O, 10 mL ([ZHifR Y E=U A& MR TH /"7 BaLER S, w00 X
02N BB LT, | mL OERICHER Lz, B L7c s o~ 7 ki 10
G OB CAR L, &2 7 EREZRIE L.
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Question 48  HI| 5

Question 49. The amount of protein in 1 ml of the diluted sample was 0.4 mg. What is the amount
of protein extracted from 100 g tissue?

FREDOH X EBRE I mL IZEEND X 237813 04mg ThHovz. 100 7T LD
TR & X7 B LG EITE N # XV HEREZ IR K EIRE L.

Sowy

02g
04¢g
0.6¢g
08¢g

Question 50. Prion diseases are characterized by:

TV A GEAIR) OFFffz, IRE Y ERE L.

A

B.

cellular DNA damage.
DNA OHEEIZE VAT 5.
misfolded proteins that are much more soluble than the regular form of the protein.
BRI EDRES T Tfe R L0, IEF & 378 X0 ERMEEE D HEN
T5.
a misfolded protein that is prone to aggregation and is very stable.
BRI BRSO oo H LY, BELLT 2D, MO TLEEID
5.
abnormal enzyme activity.
BERTEME DR
protein chaperones in cells.
M D2 v _ueTh D,

Question 51. Why are some proteinases synthesized as inactive precursors known as zymogens
(proenzyme)?
WS ONDZ R BRER L, TE—S Y (e A L BERATRE) &
FETI D NEVEZRAIRR & L TR EN D, e

A.

B.

Because they don’t degrade a cell’s starch supply.

MIANDO TS Z IR LIRNE D IZT 5720

Zymogens have a higher degree of substrate specificity than most enzymes.
FE =7 E OB & ik U CIBE R RYEDR s 2

Zymogen synthesis ensures that proteinase activity is kept to a minimum inside
the cell where they are synthesised.

FE—T L LTEKT DI LT, TOMIANTOEM 2 i/ MRIZIZ TEL
7o

Zymogens are better at interconverting energy than regular enzymes.

FE—T AL, —RAREERE LV b o L BB G2
Zymogens are more resistant to protein denaturation than the regular proteinase.

FE—T A%, — R Z N B RER LHR L T AL W)
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Question 52. MR

Question 53. What is the role of the “second messenger” in hormone action?
RVECODBEICBT 28I N Ay Yy — (ZRIREWE) OB

2

A.

B.

it signals a cell to secrete a hormone.

MRS, AT D4R

it informs a gland as to whether its hormones are having an effect.
ZOZWIRENPH L TNDLHRNLESD, IREGZTWDLINE I NMEZ D,
it relays a hormone’s message inside a target cell.

RIVE L EZTTEMRT, AN THEREEET D

it carries a hormone while it is in the blood.

MEH THRLE S ZES

Question 54. HIF&

Questions 55 — 57. To test the origin of CO; available in the soil, two experiments were conducted
on trees in a Pinus forest.

T T O TRRABERFE CO, DHSR AL T20IC, MHAROBIARZ - T, — oD%

BiTo77,

Question 55. In the first experiment, a 20 cm-wide strip of bark around the stem was removed from
trees mid-way between the ground and the lowest branch.

DR TIX, #if & i BIRWLEIZ D D5 E O RIONE T, #OJE ) Ot %
20 cm DOBETIEIA L7,

Which of the following statements correctly describes the effect of this treatment on the trees?

ROFLBOFNG, ZOBIEIC I > THIARDZ T 28 E L TIELWV DD ZEN,

A.

B.

Transpiration will cease. As a result, the tree will lose all its needles.
REPIEE D, TORR. BIARITTNTORHIELK D,

Transport of auxin in the xylem is prevented. This will cause increased auxin
concentration in the roots and root growth will be stimulated.

REBOA—=F L OEENRESND, ZOMR, AROA—F RN L2
D, ROEEPMEES D

Phloem transport is prevented causing the roots to become deficient in nitrogen.
FIESOE S HE S, ROERDBRZT D

Transport of sugars to the roots ceases and the roots will die.
RA~OFEOHIEN L E D | BHSER

Transport of potassium and calcium from the roots to the needles will cease.

RNBHE~OD Y 7L DN T AOHEENIEE D
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Question 56. In the second experiment, the amount of CO, released from the soil at the base of
trees was measured on several days during the growing period. The bark-removal experiment was
repeated on a total of 9 trees, three trees per teament. In the first treatment, the bark was removed
in early June (white triangles); in the second treatment, the bark was removed in late August (white
squares); the third treament was the control treatment where the bark was not removed (black
circles).

2% HDOEBRTIL, REHOBADORIT THENSPEH S5 —#g{b/k+E o, D E%E
BHMFH Uiz, BEZIINTERIZ, LFO 3 20BEZNZENICOE 3ART D, 2
TIORDOBAZHNTITOIL, BELIX. 6 HDOIZUDITHE A TN L (AHZFA) |
BE21X8 HOKb VI ZI3A Lz (O[EMMA) , HE3IT, Xl (2> hr—n)
BT, BEITIEN S o7 (@EN) |

The data from this experiment is shown in the following graph. The black arrows indicate the time
of bark removal.

KEROBRIEIRDT 5 TITRENT D, REFHRZEFINLIERERL TS,

t |a |

Y 160 -

=

@)

»120 |-

S

: v

© T

@ 40}

o

E 0 | 1 | | 1 |
June July Aug. Sept. Oct.

e T3 o rE
Which combination of the following statements best describe the results of this experiment?

ROFNE . FEROFERICEAT 26D & L THEEIRFEER DA G O 23,

I.  The variability of the different treatments overlap and any effect of bark removal is due to
chance.

RIROTBIEZRAT o T DI D6 T, fRIIA—"—F 7L TR, #iEz
I LTDRIIBRNRERIC LD TH D,

II. The production of CO; in the soil shows seasonal variation.
TP T O TRRACIRFE ORI FH N R LN & 5,

III. Bark removal in June had a much smaller effect on the total CO, production in the soil during
the whole season than bark removal in August.

TP TO TRRALR R OIRAETH T DL, 6 HITHR Z TR LIZb DDA, 8
HIZIEALIZbo L0 b 5H LcRZ@ CThaholz,
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IV. The decrease in the CO; production in the soil in the treatments where bark was removed
cannot be explained by seasonal variations alone.
BIRZ 2 138 LTe B BEIC K D HBEh o ZR bR B OB IL, FEHZE 21T TITHHT
ERZNAS
V. The production of CO; in the soil is always smaller for trees with bark removed than for
undamaged trees.
TEEF O AV IRFE DR AT, B Z LN LIZBIARD G, 1IN S RhoTcb D LY
HEITNI N,

Only I, [T and V
Only I, I and IV
Only I, IV and V
Only II, IIT and IV
Only I, IIT and V

moQw»

Question 57. Which of the following statements is a valid conclusion for the results of the second
experiment?

2B HOFEBROFER O E LT, W2 DOITEND,

A. Most CO; produced in the soil is due to the decomposition of dead roots.
TP TRAET D ZUIKFEDL T, EATRNL T LD TH D
B. Most CO, produced in the soil is due to cellular respiration of root cells.
TP TRAET D TRILRFE DL IE. ROMBOFFRIZL DD TH S
C. The amount of CO; produced in the soil is not influenced by photosynthesis.
TR TRAET L TBLIRFEDOEIT, A ROEL TN
D. When most of the roots die, the production of CO; in the soil is greatest.
2 OMRPIFEATLE S &, B(LRFBORAEITRKIZRD
E. The amount of CO; produced in the soil depends on the soil temperature.

THEEHCRAET S TBMLRFDOEIT, THEOREIEMFL TN
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Questions 58 - 59. Below are six floral diagrams, labelled A to F.

WKDANSFIE6 2OERNKTH S

o
ﬁ@:
N

Question 58. MR

Question 59. In which floral diagram do the all the floral characteristics listed below occur?

TOEM2TRTHEZLTWA DI, EoERKn 2

- Zygomorphic flower, fused sepals ZAFAFAE &
- Axile placentation. " Hili {5 £
- Epipetalous stamen {EiEEE DS (D 5 F0)

moawx>
TmY QW
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Question 60. Students made cross-sections of leaves collected from two different oak trees. When
they examined the sections under a microscope, they were surprised to see that the leaves were
different. The following diagrams show cross-sections of leaves from Oak tree 1 and Oak tree 2.

FEEON _HEOA—7 (TR TR Do EOTEENSYIT EES TS, 16 N
FECURZREEX T ODEDEFENE W, TOKIZA—7 1BI0215LESEED
Uzl TW\Wb,

v“;(lt ‘}!’ tﬂhﬂt
'}"E'f,iéi \u H

,,};}T.' | \K“‘j‘
N

’(,}.&‘3

Which of the following statements best explains the difference in leaf structure that the students

observed?

TODOF =7 DRKOEDENERD LB L TWADITENN?

A.

B.

Oak tree 1 grows in a swampy area; Oak tree 2 grows in sandy soil.

=7 1IFHEMTEFT L, A—7 21 3WH#IcAEFT L TV 5,

Oak tree 1 is a young tree; Oak tree 2 is a mature tree.

F—7 LITEWART, =7 21 THWARTH 5,

Oak tree 1 grows in fertile soil; Oak tree 2 grows in poor soil.

A—7 LIFIEIRR LHICAER L, A —7 2130872 BHICAEF L T 5,
Oak tree 1 is exposed to sun for most of the day; Oak tree 2 grows in a shaded

area.

=7 1F—HDIFEALEEZBH VDO IWGFTICAERF L, A—7 213HE
TABLTWD,

Oak tree 1 is infected by fungi, which induced the cell proliferation; Oak tree 2 was not
infected.

A —27 VITMIOHEIE S 72 6T EBICEE L TR Y | I— 7 2 ITITEBITG
LTy,
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Question 61. Cloning of a new DNA fragment into a circular plasmid/vector relies on:

BROTFTAIR (R Z—) IZH LW DNA BiFZ2FAL Y a—= 73584
LR D EDSRIMFITRGTT 502

A. Complementary base pairing
MR B DX
B. DNA ligase activity
DNA il (U 7—18) Offtk
C. The presence of the same restriction site in the insert and the vector
A = b XY Z—P[E— OHREFER O 2 R 2 &
D. Selectable markers and autonomous replicating sequences
BERA)~— 7 — & B ORI AR
E. All of the above
i, A~D 3T

Question 62. Below is a diagram representing cholesterol in the lipid bilayer.
ToRL, [FE-HEEOI VAT n— 2RI TH D,

Cholesterol mixes with phospholipids in a cell membrane because cholesterol molecules are:
L 2T a—LE, MEECBWNT, VBB LIRS >TWA, FOBHBLELTELWVY
D % E,
A. amphipathic
WM TH 2 6
B. steroid derivatives
AT aA NFEETH L0156
C. entirely hydrophobic
TERICEHKETH L1 H
D. phospholipids derivatives
TREFGAERTH L0 5
E. bound with glycoproteins
Wz 7B LEREE L TNDND
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Question 63. Which of the following molecules can diffuse through the lipid bilayer without using
a channel/transporter?

LR DG+ DN, Fx Pk R 2 31, WHE0 Y VEE —HEE 4 LT

T D2 EMTEDHDIEENN?

L. O, [k

I.  glucose T a— 2R
III. steroid hormones A7 1A RK/LE
IvV. K BT LA T
V. amino acids 7R

A, L1

B. LIV

C. ILIOLV

D. ILIOLIV,V

E. All ofthe above. EF3 X T

Question 64. What is the net charge of aspartic acid when the pH of the solution in which it is
prepared is the same as its pl value? Note the three pKa values of aspartic acid are as follows:
-COOH pKa =2.1; -NH;3" pKa =9.8; R group pKa =3.9
T ARG X UBEOEMIL, WREZNERIUEBEROpH KM L&, EDXHiTh
BRI L, TANRTXUBRO =50 pKaflIZLL FD L 927> Tnb,

-COOH ® pKa=2.1; -NH;" ®pKa=09.8; fl#{»D pKa=3.9

A. one net positive charge + 1
B. two net positive charges + 2
C. one net negative charge —1
D. two net negative charges —2
E. no net charge 0 (Fx—T7%20L)

Question 65. A quantitative amino acid analysis reveals that bovine serum albumin (BSA) contains
0.58% tryptophan residues by weight. The molecular mass of the tryptophan molecules is 204
daltons. The molecular mass of bovine serum albumin is known to be 66,000 daltons. What

number of tryptophan residues is present in each BSA molecule?

T BOERSHICEY ., FAOMmET LT I (BSA)IF0.58% (EHE) O MU 7~
TUBRKEGL N ole, NI N T 7 DT RIT2044 0 h T
FHOMIET V7 I U (BSA) DA FEITB L Z66,0005 /L~ Thhd I ENMBILTN
5o FHAOIMIET VT I (BSA) IZIE, (IO N7 N7 7 VERENFET D02

moNwp
N Wn AW



Question 66. What essential function does gastrulation perform for the developing embryo?

T AT FR I U TIRIGTE RS SR 7o A rT R 22 BN TAT 7> 2
A. It results in the dorsal — ventral axis formation.
HHEF DT 21T 9,
B. It gives rise directly to basic tissue types of the embryo.
MEETE R AT D,
C. It gives rise to neural crest cells.
Fit i e 22 TR T 2 o
D. It gives rise directly to endocrine cells.
EHE, N WIE 2 TR D,
E. It gives rise directly to the trophectoderm.
B, RBIMRIELZ AT D,

Question 67. Which of the following is not true about the lymphatic system?

VU NBRY AT BIZHOWTIE LL 2V itiRiE Efnvns 2

A. It helps maintain the volume and protein concentration of the blood.
MK & KRBT D 2 R 7 B OJREDOHERE

B. It helps defend the body against infection.
G U TR Z BT 5,

C. It transports fats from d1gest1ve tract to circulatory system.
HILE D BIERRICIEE 2t 5,

D. Lymph composition is similar to that of interstitial fluid.
U o 7SR ORE R TAIE R ORI L L T\ 5,

E. Lymph drains directly into the excretory system.

U 2SR OPRRIRERS, JREIGRICHET 5.

Question 68. The most direct consequence on amphibian development upon removal of the grey
crescent would be:

MAFDRAEICBWTIRA = H HRERET 5 Z LI2X - TEL D EEOFHRITID,

A. Inability to develop from the 2-cell stage to the 4-cell stage.
2 MR & 4 AR A~ DTN IEE D,

B. Inability to develop form the 4-cell stage to the 8-cell stage.
4 HUREA7~ & 8 A~ DEIT A IEE D,

C. Inability to form a blastocoel.
NI RRIE DTE RS T & 720N,

D. Inability to form dorsal structures.
TR TE 7220,

E. Inability to form ventral structures.

JEETTERAS TE 720,

- THE END



	IBO_Canada_Theoretical-a
	理論２



