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17° INTERNATIONAL BIOLOGY OLYMPIAD
THEORETICAL TEST
PART A

CELULAR BIOLOGY  #ijps:e

1- Which of the following structures and processes can exist in both prokaryotic and

eukaryotic cells? NyIEEREIE K AER - [RIRHFAER A% S E A% AR T 2

|. Nuclear envelope. FZHE

. Ribosomes. g RG

lIl. Introns. AR, Nt T
IV. ATP synthesis. ATP &Rk

V. Cell membrane. R

VI. DNA polymerase. DNA &

VII. Cytoskeletal elements. 4Rt %

VIII. rRNA 18S. 18S K/ rRNA
Answers

A) I, 11, lland VI

B) I, IV, VI and VIII.
C) I, lll, V and VII.
D) II, IV, V and VI.

E) Il, I, VI and VIII.



2- What structure in the bacterial cell has the most variety in enzyme activity?

NYIAE RIS T o R R R S AR 2 7

A) Cell membrane. AT AR
B) Cell wall. AHRtIEE
C) Vacuole O
D) Capsule. A e
E) Flagellum. HEE

3- Which of the following functions are carried out in the rough endoplasmic reticulum?
TN E A EA THI{T IR ?

|. Addition of carbohydrates to protein. FHEE ERFEZEH'E -

Il. Synthesis of lisosomal protein. GRAETNERE

1. Addition of carbohydrates to lipids. U ERSIISE -

IV. Synthesis of membrane proteins. & Ec4HAEE FAYE E'E

V. Formation of glycerol. BEHH
Answers

A)l, lIland V.

B) II, lll and IV.

C) I, IVand V.

D) I, Il and IV.

E) lll, IV and V.



4- Which of the following fibers bind to the cytoplasmic site of cell-matrix adherens

junctions (focal adhesion)?

NI fEARAERL “AHIRE AL E 45 & Bl (cell-matrix adherens junctions)” S EEANME YIRS 7

A) Tubulin protein fibers. & & A 884

B) Collagen fibers. [t g4id

C) Actin protein fibers. FILENEE [ 484

D) Elastic fibers. G i
E) Reticular fibers. ARy

5- Nuclear pores DO NOT permit the passage of:  #%FLJEEMET Ny fEEE/EH 2

A) nucleotides inward and protein outward. £

B) RNA inward and chromosome outward. A

C) proteins inward and RNA outward.

D) potassium ions inward and protein outward. £

E) nucleotides inward and RNA outward.

iz ElE ~ (ENEREDE

Xi'?i?
@ﬁ

i RNA ~ {E4MNE I 58

I_AFF

BSHEET- ~ (FYNEEE S

Y

i
3
RAEEEE L~ AESMERT RNA
i
R

fi5 DNA ~ {£4[E#E RNA

6- Which is the function of the nucleolus?  TFFI{a[& BfZ(HITHEE 2

A) Import of cytoplasmic proteins.

B) Regulation of nuclear pores.

C) Site of ribosome subunit assembly.

D) Storage of inactive DNA.

E) Synthesis of nuclear protein.

Wy AR O
AL
A L A 5

FEATE{ERT DNA



7- The activity of lysosomes is regulated by:  YAB&HYSEM:H N I{a[ZFTEEET 2

A) cytoplasmic ions. AHARE Ry

B) lysosomal pH. ARG pH H
C) temperature. Dlidi3

D) calcium. 35

E) nuclear DNA. % DNA

8- Which of the following ARE NOT the integral membrane proteins?

Y ERRERES ?

A) Glucose carrier. Ay RS
B) Sodium ion channel. RT3
C) Surface receptor. FHZ S
D) Urea carrier. JR Z#E S

E) Sodium-potassium pump. PHEHEDH

9- How do polypeptides find their way from the site of synthesis on the cytoplasmic

ribosome to the place of their destination in the peroxisome?

2[RRI T AV R (G ) - IR EE A AR (WOR G, &30h) ?

A) Without signals. ANEEAHE R

B) By specific transport along the cytoskeleton. ER E ARt 48 T A
C) By specific carboxy-terminal targeting signals. HAERERE i NI
D) By specific vesicular transport. 75 R T Y B A A



10- What is embedded in the thylakoid membrane of the chloroplast and protruding as

knobs from the outer surface?

MY AR AL SR AG AV BEIRAR > HICINREHEARFINZEH 2

A) Enzymes that fix carbon dioxide. & E — S bhxHIEE R

B) Molecules of chlorophyll a and chlorophyll b. LR a FIIESER b 01
C) P00 Or Pggo molecules. P700 24 Peso 77 F

D) Proton channels that synthesize ATP. &k ATP fVE FiEiE

E) Water splitting complex. KR FEE GRS

11- Where are most proteins of respiratory chain in the mitochondrial structure located?
AT A P B (SRS A B B A R 4R G TR U — (& &R A 2

A) Dissolved within the fluid of the matrix. AR ARRS A

B) In the cytoplasm on the outer surface of the mitochondria. 772k 4585 4Nt 4 MA AT REVES

C) In the space between the two membranes. WNNIEL vl

D) On the surface and embedded within the outer membrane. $%iw (T4 M ISk A HFE

E) On the surface and embedded within the inner membrane. §EixEAN RN ST E R EHFER



12- Two sister chromatids fail to separate at the anaphase because microtubules became
improperly attached to the kinetochores and the spindle checkpoint fails to arrest division.

What is the most likely result?
3R —HHEKIETRERME NG E B E 4R LR eE i - HYiEasnin
AR RENT (AR AV HETT - Al A RERVES R Ry o[ 2

A) Both chromatids will remain at the equator of the spindle. {§Z% 5S4 AS 7R B

B) The mitosis process will stop immediately. Hérr BRI ZNE 1L
C) One daughter cell will lose all its chromosomes. — Al g R AR AL RS
D) One daughter cell will lose one chromosome. — A g e L E R e

13- Which of the following lipids contain glycerol in their structure?
NEITEE RS A O 7
A) Sphingolipids, Triacylglycerides, Cholestrol HZL TR ~ =B H HEs - IEEEE
B) Phosphatidylcholine, Wax, p-Carotene wEHElEE ks (TIBERE) ~ & - B-iHZEE =
C) Triacylglycerides, Phosphatidylcholine, Phosphatidylethanolamine
=B HHAE - weAERRE R ONRREE) ~ BhialE SRR
D) Cholestrol, Phosphatidylcholine,Phosphatidylethanolamine
HEEIRF - whAsREREER(OPwEE) - WilEEE ZEshs
E) Carotenoides, Sphingolipids, Phosphatidylcholine.

FEHZR R ~ RS - BRASREAE R (ONRERS)



14- Which of the following reactions are likely to occur in the cytoplasm of an eukariotic
cell? NHIMRLE 57 e 35 A48 s EAZ AR VIR E o 2
l. Krebs cycle. T IEER

Il. Oxidative catabolism of fatty acids  f5fif2E/L

l1I. Glycolysis T E
IV. Lactic fermentation FLER 35T
V. Etanol fermentation TR S T
V1. Glyoxylate cycle ZIERETETR
Answers

A) 1, IV, and VI.

B) Ill, IV and V.

C) I, 1 and IIl.

D) II, IV and V.

E)IV,Vandl.



15- Which of the following statements corresponds to apoptosis (Programmed Cellular

Death)? "N51175 BHAHARE T HRIRCIL, UL ERE ?

1. Enzymes known as caspases are involved.  H#Z Caspases il

Il. Cellular swelling and plasmatic membrane lysis are observed.
A B ZE SIAH AR AR R AR s e

lIl.  The nucleus degrades randomly into fragments. AHREAZ B oy iR B R

IV.  The product of the tumor-suppressing gene (p53 protein) activates in response to
DNA damage. DNA BB - {(EESAER IR A p53 #ioE b

V. It is a process that involves consumption of ATP

B TEFEFEAH ATP fyEFE

Answers

A) I, IV and V.
B) II, lll and IV.
C)l,lland V.
D) II, IV and V.
E) I, Iland 111

10



16- Which of the following enzymes DOES NOT correspond to the Krebs cycle?

YA A I R AEER A B ?

A) Isocitrate dehydrogenase LSRN S 6
B) Succinate dehydrogenase PEIARE AR S E
C) Citrate synthase S SRR
D) Pyruvate carboxylase P ERRE A LG

E) a-ketoglutarate dehydrogenase o B iR 4R i

PLANT ANATOMY AND PHYSIOLOGY

17- Which are the key terms to explain water transport in the xylem?

Ty B AR B Ky A T B SR R -2
A) Root hairs, cations concentration, transpiration. R, (B EE, Z&50EH
B) Transpiration, tension, guttation. ZHAER, BES 7, e E

C) Transpiration, water cohesion and root pressure. Z&E{EH, 7KEYANZE 7, FRER

D) Tension, cavitation, guttation. BETT, TORCZEHE, JINEAEH
E) Transpiration, cuticle, water potential. ZHEER, BE g, KB

11



18- Which of the following statements about the mechanism of stomatal opening is true?
ARSI TR Z AR, 51 fa) & TERE?

A) The concentration of abscisic acid in the guard cells increases.
PR Ay ABA EETFE

B) Higher K* concentrations decrease guard cells’ water potential.
A CRETARE T KRR, (157K AR

C) The Level of carbon dioxide in the spaces inside the leaf increases.
T dHRERE R TR Y CO2 B

D) Lower K" concentrations decrease guard cells’ water potential.
A CRIETARAE T KRS, Rk /K SRR

E) Potassium ions diffuse passively out of the guard cells.

K" DA i 7 2k R4

19- An active sieve tube element is characterized by having:

NEIMEE s B Dse 2 B AR AR
A) secondary wall, nuclear desintegration, sieve plates.  R&RANAEEE, ANROFZIGEAE, Btk
B) primary wall, central vacuole, a nucleus. WIARAAREE, O KRR A, HFERZ
C) secondary wall, large amounts of callose, sieve plates. Zx4k4MAREE, K EAYHIRE, &tk
D) primary wall, bordered pits, a nucleus. B AHREEE, 7L, dHREiZ

E) primary wall, sieve plates, desintegrated nucleus and tonoplast.

PSR ATAEEE, Entle, TR R ke NS RAE

12



20- Which of the following statements is not related to plants pollinated by wind (anemophily)?

N HIRL ] 3 B R A CAE R

A) They have large, divided or plumose stigma. BHAE KR, 75 XECPHRAYAETE
B) They produce a large quantity of pollen. EEA R ERSE

C) They have not showy flowers. YR EESRANAT

D) They have smooth and dry pollen. FER ST T Rz Je

E) They present flowers of diverse colors and agglutinated pollen.{E & fites, fEkr 255 1E

21- The function of the aleurone layer in the caryopsis is associated with:
R A R A DRE Ry ]2
A) protection the embryo. PREERR
B) production and release enzymes that degrade the starch and proteins of the endosperm.
FEAE RO 2R, LA AR AL TR Yk S R B
C) production of gibberellins. ELAEHZE
D) synthesis of carbohydrate.  &kiE/K{IEEY)

E) accumulation of water. TEK Sy

22- The potato (Solanum tuberosum) tuber is characterized by: & #5% IE EEHVRHE Ry (0] ?

A) being a modified underground stem. ERERMN T 52

B) accumulating large quantity of starch. BEREANENED

C) being a kind of asexual reproduction. &R AR FE Y T =
D) containing several buds. BHAEVZZFIR

E) all of them are true. DL

13



23- An aggregate fruit is originated from: BEFIEE TYI{EE?
A) a set of flowers clustered in a receptacle.
fEFE ERZHAL
B) a flower with several carpels and a syncarpous gynoecium.
— 4 AE, HMESE 28 L R R & PP R
C) a flower with syncarpous gynoecium and axile placentation.

—2ft, HMESSH 2L O SO & FTIERG, LRy T EhHaE

\|

D) a flower with several separated carpels.
— A, BRI B0
E) several flowers around an axis.

ail il 2I (R

14



24- In a laboratory, stems and roots of different plants were cut. When putting them into a
box the slides mixed. Which of the following cross sections corresponds to a primary root
of Magnoliopsida?

FEERET, KA FEEYI BRI R, (e ey R wFRR 1, 550 Ty IHE D) R

FFAAI, R[E R & T AR RIERAR ?

A) Epidermis | Cortex Bicollateral bundles | Pith
RIZ 7 & LA E R 8
B) Epidermis | Cortex Pericycle 4 xylem strands alternate
R K7 I FE with 4 phloem strands
VU PR AE BB SR R
MHEAFETEY ]
C) |Periderm Secondary Phloem | Cambium Secondary Xylem
)4 AR H) K T TR RERAEHED
D) |Epidermis |Cortex Pericycle 20 xylem strands
e Kz FE alternate with phloem
20 HRAE B EAR] K B AH
A5
E) Epidermis | Sclerenchyma Scattered vascular |Hollow pith
R JEEELH A bundles F{A4EE | HZERVEE
*

15




25- Which of the following combinations present only primary walls in an adult plant?

AEVEY R, THIIAH AR S BA WA Al EE?

A) |Vessels members |Meristematic cells Parenchyma cells
A A pagasdiili(al SHEELHRM

B) |Colenchyma cells |Fibres Sieve tube element
[ 4R & i B 4R

C) |Sclereids Colenchyma cells Sieve cells
JEEEAHE eyl il

D) |Meristematic cells | Tracheary elements |Colenchyma cells
paga st PN KT JE A4

E) |Sieve elements Meristematic cells Colenchyma cells

it AHIAE

vapasciiiliial

JE A4

16




26- Identify the following characteristics in the floral diagrams below: Calyx and corolla
with the same number of parts in each whorl, the number of stamens are twice the number

of sepals and petals, gynoecium with 5 carpels.
fRIE NAITERVIEZCE, T NPT E L N RO 5 —m L, 765 R ACHRYE E 1], b
SR HES R ORI (5, MESSEE 5 800 R 4HEE

o
((9 @\@ )
NOAY,
v

A) 1, Il and IV.
B) Il and IIL.
C) Il and IV.
D) I, Il and IIl.
E) land IV.

17



27- The following figures correspond to cross sections of leaves. Which one/s

correspond/s to a hydrophytic habitat?

YR Rk D R, A (SRR ) i & A TSR A KR ?

X
et

e

g
e

A) I, Iland 111,

B) IL.

C) LIV andV.
D)1, 1l and V.

E) I, lll and IV.

18



28- In a 5-m-tall young Eucalyptus, a person stuck 2 long nails horizontally and opposite to
each other in its trunk, at a height of 1.0 m. Today the tree is 10 m tall. Are there

changes in the height above the ground and the distance between the two nails?
A—R S ARSI, FAERT 1 AR SrvieEe LT 7R RS+, HAERRR
RS A HAZ AR, 15, ERERE] 10 AR, S RRET 1895 R A% A
PHEEA (AT(E7
A) The height of the two nails above the ground increases due to the activity of vascular
cambium. H4EE RPN AR, IIRET AV R0
B) The height of the two nails above the ground remains unchanged because primary
growth occurs in the stem tip. WWIRETFHYSREZ AU, HEWIHRAEREELKIH
C) The distance between the two nails will increase due to activity of vascular cambium.
HI4EE R R AR, ARST 7~ Z RV EEEERS O
D) The height and distance between the two nails increase due to activity of the intercalary
meristem. FHHS T A SHERAV AR, RIARET 0 R (R L T RE RS

E) Both B and C are true. B fi1 C B 1FH#E

19



ANIMAL ANATOMY AND PHYSIOLOGY

** Regulation of body temperature is fundamental in the organisms. The balance
between production and loss of heat determines the body temperature. In
vertebrates like reptiles, amphibians and fish the body temperature fluctuates within
a considerable rank. In birds and mammals there exists a group of reflex responses
that integrate to keep/maintain the body temperature within a narrow rank in spite of
the fluctuations of the atmosphere.

The following 4 questions are related to this introduction.

AR AYERET S ATy R AR EUA B AG A BRI - R M EER S
WA AR R O BRI E VSR EI PR B - E R R FUE AL B A 2 e B G B B A R Y
RSt - DAFERE R B BBV IE N T 4ERFASR -

29- Body temperature in mammals is regulated by: T SEAYESE FH A I{a &2 i1 2

A) spinal cord. £45

B) medulla oblongata. ZEf&

C) hypothalamus. 17t

D) cerebellum. 7\

20



30- A naked person inside a room at 21° C of temperature and 80% humidity will lose heat
mainly because of: FREEETNRE 21°C, S 80%HY 55 » BeRM R T 25 R Ryl 2

A) an increment of the metabolism. {5754 1

B) urination. HEfR

C) breathing. B0

D) radiation and conduction. ¥ ETEzEN K, (B EHE

E) sweat evaporation. jT/HYZE 5

32- Select the correct combination of the temperature regulating mechanisms activated by

cold: "N¥I{a[H 32 Fs |2 HYAS M Ef S E?
A) perspiration - cutaneous vessel constriction - increased breathing.
P — R M STkE — MR R =R
B) cutaneous vessel constriction - piloerection - increased adrenalin secretion.
FZREIME Wk — BFLUHE — & LR R RE R
C) cutaneous vessel expansion - increased breathing — shivering.
B2 I WS — PP o — B
D) increased adrenalin secretion — perspiration - piloerection.

RRIR SN — HET — B

21
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33- Which of the following statements about amphibia development are correct?
AR A BRI, Y& ERE?
I. Amphibia have mesolecithal (medium yolk contents) eggs. /i 4= 58 f e U

Il. The blastomeres in the animal pole are smaller than in the vegetative / vegetal pole.

FESEAR T, BYYIARELAE PR ]

lll. Yolk is concentrated in the vegetative / vegetal pole. N 2 2 TR HAE Y Fx

IV. Amphibians display holoblastic cleavage. WA A REHY UN 2L A 2R
Answers

Al 1I, and IV.

B) I and Ill.

C)lland IV

D)1, I, llland IV.

The amniotic egg is one of the major adaptations in the evolution of the vertebrates. The

following scheme corresponds to an amniotic egg.

HAFENIEEEE{EE dfE iy —IH
EHRERE, GlE/EAFHENINRERE

23



34 - The embryonic membrane marked with an X corresponds to:

PR R X IR IS Ry Y R&?

A) chorion. SR
B) allantoids. PR 5%
C) amnion. FHE
D) yolk sac. Dh=¢ 4

35- One of the extra embryonic membranes produces proteins which suppress the
immune response against the fetus. This membrane is:
TERRSNEE R, W — i nl AR R Ve, RGBS RE, DA MR IR ISR G E?

A) the allantois. FREE

B) the chorion. et

C) the yolk sac. V=g

R

D) the amnion. e

36- If the corpus luteum of pregnancy is removed before the eleventh week of pregnancy:
& B N Ra N S5 T — B s R, RIIT HR0 e 2 TEAE?
A) the pregnancy proceeds because there is no connection between the corpus luteum

and pregnancy during this period of gestation.
B2 2, NI B A RS 1S B AR TP R e

B) the placenta has already secreted enough progesterone and estrogen to sustain the
pregnancy. HafizC R[REE BB KENMER, DIER ARG

C) the embryo is spontaneously aborted. & 5 & EHA E

D) none of the given answers is correct. [/ [~ &5k

24



37- The three embryonic layers established during gastrulation in mammals subsequently

differentiate into specific tissues and organs.

Select the correct pair: 5 S EELHRS B s B RVECHE, Y& 1EHE?
A) Mesoderm — liver. hRE - i
B) Endoderm - dental enamel.  NjitJg — HF 5

C) Ectoderm — crystalline lens.  §pMifJg — /KL Ee

D) Mesoderm - thyroid. iR — FARAR

39- Select the correct sequence with relation to the embryonic origin of the spinal cord.
NEIMAE Ry A AR Y IR 2

A) Neural tube — neural plate - neural fold - neural crest. &S E—HLEMN — (HLZERE — (HKIE

B) Neural plate - neural crest - neural tube - neural fold. tHZEH— FHELIE - HEKE— (HLERE

C) Neural crest - neural plate - neural fold — neural tube. THARIF—HLEHT — (&R - (LK

D) Neural plate — neural fold - neural crest - neural tube. &My — FHASHE -1HLKIE - (HEKE

25



The following 5 questions are related to the diagram: & [ [&E][[5]% 40-44 4

40- Upon which organs in the diagram does the cholecystokinin (CCK) act?
[l o, BEZE R (F LR E 2

A) only 1; 2; 3 and 4.

B) only 2 and 3.

C) only 2 and 4.

D) only 3 and 4.

E) only 1; 3 and 4.

26



41- Which of following proteins are synthesized by the organ marked with 1 in the
diagram? YU ELEHESE 1 ATEiE?

l. Albumin. H&EH

Il. Fibrinogen. #4:%E A5

[ll. Transferrin. 7§55 4

IV. Angiotensinogen. [ NEEZEH

Answers

A) 1, Il and IV.
B) II, lll and V.
C) land Ill.

D) Il and IV.

E) All of them are correct. D 55 /Z

42- The structure marked with letter ¢ corresponds to the: [EIF:I#its ¢ /7142
A) Cystic duct. iR

B) Common hepatic duct. A&

C) Pancreatic duct. &

D) common bile duct 4EjEE

27



43- Which of following enzymes are secreted by organ 4 in the above diagram?

=i s S s oY NI 2

I. Nucleases. AT

Il. Lypase. RS G

[ll. Pepsin. SE O
IV. Trypsinogen. N2 i
V. Lactase. FUIENG

VI. Chymotrypsinogen. [ 5¢3.2& HEG R

Answers

A) only I, Il and VI.

B) only I, 11, IV and VI.

C) only Il, IV and VI.

D) only I, I, IV and VI.

28



44- Organ 4 of the above diagram also has an endocrinous function. One of the main
hormones it releases is insulin. Which one of the following triplets is true regarding the
effects of Insulin on fat tissue (adipose tissue), muscle and liver?

HRHRRE R EAEHGAEER, BILA S ATBE I E AR, 51134 IERE?

Fat tissue PSH4H %% Muscle JlLA Liver FFjg
A) |Increase in glucose entry. | Decrease in glucose entry Decrease in lipid
e R AR HEA Ve (A AR A A synthesis [#{EAEHT SR
B) |Increase in glucose entry |Increase in glycogen Decrease in ketogenesis
WA AR HEA synthesis 34 /AT HEH &L P (BRI AG A A AE
C) |Increase in fat acids Decrease in glycogen Increase in ketogenesis
synthesis synthesis WA Ry A
YT G =Y P TR Y S5
D) |Decrease in fat acids Decrease in amino acid Decrease in protein
synthesis acquisition synthesis
Ve EHE R Y & R e (B e A T Y e I FERELE G

29



GENETICS #HZ

** The armadillo is a placental mammal of the order Xenarthra, family Dasypodidae,
mostly known for having a bony armour shell made up of small, overlapping scales.
All species are native to the American continent, where they inhabit a variety of

environments.

**fiFRE—FE Xenarthra H » Dasypodidac BRI SIHAEY) - HFERBREATZ/INT
BEBRBRHRZRT - HEEEREREMNARE » fEEESEREF -

45- This remarkable animal is the only known species that always produces monozygotic

multiple offspring. After 140 days of gestation a female “armadillo” gives birth to 4 naked

babies with soft armour. We expect that:

EECHYIET - 2 EINE L 2 TR EYE - —EMIIRIEBZE 140 Ki% -
AT E 4 R - HEAFERERE MR © 55 NI Rom e ?
A) the genotype of the four babies is the same as their mother’s.
4 {8 N R A R A P BBt T Y RERRAH ]
B) all of these “armadillo” babies have the same genotype. FiA/NMISFEE M [E VAR Y
C) the babies are of different sexes. /INIRBEA AR FHIEH]
D) the four babies are haploid. 4 M/ NARER = B G

E) the four babies have different phenotypes. 4 {&#/NfJ&A R EIRYSNER

30



46- In an electrophoretic study of enzyme variation in one species of Dasypus you find 31
individuals AjA;, 24 AjA; and 5 AA; in a sample of 60. Which are the frequencies of
alleles A; and A,?

LAZE K A HAE Dasypus BRI ZREAL RS - 1F 60 BN EEE 1 31 {E AdAL {E5S -

24 {6 AsAz F1 5 I A2Az o TIN5 Ry RETERE H EHEELR A AT Ao HESERIAEAS 2

A) p(A1)=0.72; g (Az) = 0.28.

B) p(A1)= 0.52; g (A2) = 0.48.

C) p(A)=0.92;  q(Ay) =0.028.

D) p(A1)= 0.28; g (A2) =0.72.

E) p(A1)= 0.48; g (A2) = 0.52.

47- Is the above population in Hardy-Weinberg equilibrium? _FiltiEEE & A RS 1E 5 T 2

Table: x*-Distribution  EJ55iiE

df 0995 099 0975 095 090 010 0.05 0.025 0.01 @0.005
1 0.001 @ 0.004 0.016 2.706 | 3.841 5.024 6.635 7.879
2 0.010 0.020 @ 0.051 0.103 0.211 | 4.605 5.91 7.378 @ 9.210 @ 10.597
3 0072 0.115 0.216 | 0.352 | 0.584 6.251 7.15 9.348 | 11.345 12.838
4 0.207 0.297 0.484 @ 0.711 1.064 7.779 9.488 11.143 13.277 | 14.860
5 0412 0554 @ 0831 1145 @ 1.610 9.236 @ 11.070  12.833 15.086 16.750
6 0676 0.872 1.237 1.635 2204 @ 10.645 12.592 | 14.449 @ 16.812 18.548
7 0.989 @ 1.239 1.690 2.167 2.833 | 12.017  14.067 16.013 18.475 20.278

A) Yes. F

B) No. &

C) It is not possible to determine. /5 &

31



48- If in another population the frequency of the A;A; genotype is 0.25 and the frequency
of the A1A; genotype is 0.45, in Hardy-Weinberg equilibrium, the frequency of matings
between the A>A,; and AA; genotypes would be:
WIFAE S —IEEER - FEA AlA BTIRE 025 > AdAe SRR By 0.45 > (RIGRSP#E R
RFESINIZL A2A0 T AoA, HIMEG HET TACFC YRR Ry ] 2
A) 0.063.
B) 0.300.
C) 0.090.
D) 0.112.

E) 0.075.

49- Among the offspring of crosses between two given genotypes, a phenotypic ratio of

9:3:3:1 is discovered. This is a result of:

TEHRAEE R AR - S5 RS9 0 3 3¢ 1 AY/MRIUELS « HhaERE T

AR 7

A) epistasis. R EREH
B) linkage. e

C) independent assortment. 1L 57 e

D) pleiotropy. BRI 80
E) polyploidy. E4it
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50- Two male specimens of the rodent Akodon molinae belonging to the same population
were analyzed cytogenetically: One of them had 43 and the other 42 chromosomes. The
Fundamental Number (number of chromosome arms in a somatic cell) was 44 in both of

them. This may be due to:
FAEMFEAENY)(Akodon molinac RGHHRIVZYERSIER 44 % - fERIREE - AW EREIEEN

eV ERGIFA Re ot - SR —&T 3 Rl > 55— 88 42 1k - HalgERRN A ?

A) chromosome loss. PRSI N

B) an inversion. fElHir

C) Robertsonian translocation. Robertsonian Z{ir
D) presence of B chromosomes. HA B JL1afg

E) polyploidy. 4=y

51- Which of the following statements is NOT true with respect to an X-linked recessive

inheritance?  ARH X AL EEGREME FHYRGI - TAIAE#EER ©

A) It affects mainly males. T BB
B) There is no male-to-male transmission in the pedigree. & B M E S BT
C) Females may be affected if the father is affected and the mother is a carrier.
YIRS 8 B il > RIIEAZC e B
D) It affects either sex, but females are more affected than males.
TRERET I E—MER] - (HEEE B E RS B
E) Affected males are usually born to phenotypically unaffected parents.

R BRI 4 B R AIEE K
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52- In chickens there exists a genetic condition called “creeper” (very short crooked legs).

A)3:1.
B)2:
C)1:
D)3:

E)4:

A cross of affected chickens, produced a progeny of 775 creepers and 388 normal

chicks. The closest phenotypic ratio is:

MR AN TR AVEEMIREIME HEIR) - EERECR - A 775 BIerTHE

1388 2 IR HEHY -1 » HAMNRBIEEBlm T My a2 2

1.

1.

53- What is the mode of inheritance of the creeper trait in the above question?

R IR E]

& T EATHE ) MIRAYE R 7

A) Sex-limited. TR E

B) Autosomal recessive-lethal. fE A RS RE M B B

C) Epistatic to the normal allele. A AR IR EHE AR E
D) Both a and b. a K bty 1FHE

E) X-linked recessive.

X FetofehstiEE
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54- You carry out a cross between homozygous purple-eyed flies with vestigial wings, and

wild-type flies. The resulting F; flies are all phenotypically wild-type. In the progeny of

the testcross of F; females you observe the following phenotypes:

eF R HR R R B -1 SR e e B 2 U SR B e

)t

1728

HY Py PSR ToA S IR EI LU AR

Phenotype #fEHI

Purple-eyed, vestigial wings ‘£

Purple-eyed, normal wings ‘£fE

Red-eyed, vestigial wings 4L R

Red-eyed, normal wings  4[E -

- B
- IE#
- B

T

What is the map distance between these two loci?

A) 12.1 map units.
B) 48.2 map units.
C) 6.2 map units.

D) 24.4 map units.

E) none of the above.

12.1 &5 EH AL
48.2 {75 {H BT
6.2 &7 {H B L

24.4 (i E E AL

DA EEIE
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55- In order to study a viral polymerase, a scientist decided to express the encoding gene
in Escherichia coli using the recombinant DNA technology. Choose the correct option

about steps mentioned below, in the right order.
Ry TGRSl - BIERUE AN EHFTRIAL I ARRGIR E P YA - 5K
HECNYITER - PR RV ERIEIR A

a. cloning into an expression vector N LR = R Ef e

b. disruption of cells and isolation of cytoplasmic fraction. ¥ THZAHAE 7 BEAHREE R YR

c. induction of protein expression. FHEEREFRIN

d. isolation of viral genomic RNA from purified virions. [ 44 EAYIR B8k 5 47 BieR 22 RNA

e. PCR (polymerase chain reaction). PCR ( B &y EsE N FE)

f. reverse transcription. 7 i 5%

g. selection of the desired clone. BEREFTEM R IR

h. transformation into Escherichia coli cells. ieF A PRI 21 R R AT B Y 4T

Answer ZZE

A)d, f,e ,a h,g,c,b.
B)d,b,c,a h, e fqg.
C)h,g,a,b,d,f,ce.

D)d, f,e h,g,b,c,a.
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56- Which of the four options (A, B, C or D) shows the characteristics of the DNA molecule

under physiological conditions? TFo] & EE~ DNA fFEAEBIREE T B ?

Base pairs (bp) per | Diameter Distance between two Form
turn JERES successive base pairs NGy
THE R R 8 R {0 AT S T Y R e
A) 12 bp 2nm 34 nm A
B) 10 bp 1nm 0.34 nm B
C) 10 bp 2nm 0.34 nm B
D) 11 bp 1nm 3.4 nm A

57- A DNA molecule has 160 base pairs and 20 percent of adenine nucleotides. How
many cytosine nucleotides are present in this molecule?
Atk DNA 73114 160 fighkt » Hr 20% s - Al 575 % /D fangne?

A) 96 cytosine nucleotides(HEIELE).

B) 60 cytosine nucleotides.

C) 160 cytosine nucleotides.

D) 40 cytosine nucleotides.

E) 48 cytosine nucleotides.
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58- In vivo amplification of genomic DNA requires some of the following:

e s EL R 4H DNA ZE 58 R 5IHFELh ) ?

|. DNA polymerase. DNA AT

. restriction endonucleases. [ 1| Bt

lll. a probe. BEst

IV. DNA ligase. DNA & ]
V. a host. (EES

VI. donor DNA. 4hH DNA
VII. methylases. FH LT

VIII. proteases. EOfE

IX. a vector. S

X. Taq DNA polymerase. Taq DNA Z &1
Answer

A) I, Il IV, V and VI,

B) I, IV, V, VI and IX.
C) I, V, VI, VIl and IX.

D) IV, V, VI, IX and X.
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ECOLOGY 4:R&

59- The following graph represents the hypothetical results of an experiment designed to

recognize which nutrients can act as limitants of productivity in a salinized water lake.

According to the areas of limitation, determine the lines in the graphic which correspond to

each of these nutrients: phosphorus, nitrogen, iron and copper.

TE A —EEEER, ST EmEa T, R A E D e BRI TR, FIRE T
, FUETE] T S AR RAT AR A 2B o3 il R (B3 ~ 0~ SR

HREEEY
Primary production rate

A) | = iron %,

B) | = copper §fd,
C) | = nitrogen %4,
D) I = copper #f

E) | =iron £,

References iz

Solid black line: primary production. B 45 #)4k 4= 1]
a) lron(§%) limitation area. B B IR IR &I
b) Nitrogen(%) limitation area. SEFREIRTFEI R

¢) Phosphorus(fk) limitation area.

5l s SR PR - TR 35k

Uptake rate of assimilable nutrients
AT R Y = R R

[l = nitrogen 4,

Il = phosphorus #

Il = phosphorus

[l = nitrogen &,

Il = copper #f,

Il = phosphorus #,

, Il = nitrogen 4,

, Il =iron £,

[l =iron £%,

lll = phosphorus fig;
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IV = copper .

IV =iron §.

IV = copper .

IV = phosphorus .

IV = nitrogen 4.



** During a period of six years, the variation in abundance for five animal species
was registered in the month of October in order to verify the recovery of the fauna
of a contaminated lake after a decontamination process initiated in 1999. The

abundance values are shown in the following figure.
TEFRRENFARITHIN, 5T A Osk EEY B EE R, DI 53K
R ERVEEHE (A1 1999 ) 1%, HNEWIHEIKERIET.

The following 4 questions are related to the figure.

AR B [E DU T VU,

60- Abundance of species 3 tends to: ¥jf# 3 FYE =S L2 T 7 {a[fH B .

50 +
<
40 X
= ‘ o X
)39: | = X
B+ 30 4 + o A
X | a 4 t A
/N 20 & ¥
| X o +
J 2 +
10 X >.( o d
! ® o
0 : , : .
1999 2000 2001 2002 2003 2004 2005 2006

Year

O Specie 1 m Specie 2 A Specie 3 X Specie 4 + Specie 5

A) diminish with time. Wb F iy ik D
B) rise with time. B HF F T B
C) remain constant with time. RFFFEETEE
D) fluctuate at random with time. e L NS g )]
E) fluctuate systematically. W HG R FR R AR R R B
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61- The highest population size of species 2 was registered in the years:
TE T FIIRLLAE, P 2 HYIREE AR INGR?
A) 2000 and 2001.
B) 2002 and 2003.
C) 2003 and 2004.
D) 2004 and 2005.
E) None of the above answers is correct because there is not complete information.

LI EEIE, NP BRI e DA

62- The species that allowed evaluating the reduction of contamination were:
AR ELA e R P A BRI KOS LAY R ?

A) 1; 2; and 3.

B) 2; 3; and 5.

C) 3;4; and 5.

D) 1; 4; and 5.

E) 2; 4; and 5.

63- The reduction of contamination allowed the species richness:

AKF LY S = A AR

A) to rise with time. B HRE F S8 1
B) to diminish with time. W Hes e g >
C) not to change with time RRERS R .

D) to fluctuate at random with time. 8 i ] 2 B R R R

E) to fluctuate systematically with time. FEH:R 2 IRAREEIER S
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64- In the same way as a population, a community shows several properties. Which of the

following characteristics correspond to the community level?
BER A ER Rt & 2R v, DU B B B AR

A) Species diversity, stratification, relative abundance of females, and trophic webs.
YIS ~ R ~ MM EACHYE S BiE - R4

B) Species diversity, age distribution, deaths of individuals, and trophic webs.
PIREI S ~ i Ah ~ SETERRE - &Y%

C) Cohorts diversity, dominance, age distribution, and trophic webs.
FH BB RN - BB - Tl B

D) Species diversity, dominance, relative abundance, and trophic webs.
VI T ~ (BEM: - HEEE - e

E) Species diversity, density, deaths of individuals, and age structure.

PIREIS S ~ S~ SLU(ERS ~ SRS
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**In the following figure five examples of interactions are shown.
TNEFR RS ER

References £%&k}

R: limiting resources. PREERE R
C: consumers. SHEE

E: natural enemies. R
—

: direct interaction and negative influence. E#X G 1ER f & s 2

— = . indirect interaction and negative influence. [N G EH M & H 2

"> direct interaction and positive influence.  ETBEAS 5 1 R TR B2
I I
——————— -
ﬁ ................ > _)
Ct g~ 2 % I cg €3

\Y V
o R
(———-—
R
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The following two questions are related to the above figure. #E# FE[EIZEDIT —E.

65- Identify two situations that could describe competition. 5535 -4 Wy o] LU 2l AR

A) I and Il
B) land V
C) llland li
D) land IV

E) land llI

66- Identify the organisms with mutualistic interaction between them, and the example

representing this situation:  FEEEHAE NHIMAFEIRN T, [ERGREIAVAC OAF R AR

Mutualistic interaction Example
between 7 Fi[$t4: 22451
A) ClC2 |
B) ClC2 T
C) C2C3 Il
D) E Il
E) ClC2 Y,

44



67- Organic matter decomposition depends in part on climatic factors such as temperature
and precipitation. In the following schemes, the distribution of nitrogen in mulch
(decayed organic material), root, and soil for six different biomes is shown. Which

biome is represented in each of the following figures: I, Il, and 111?

AREN G ZREEE, & NEFRORE N4, FRETEE (A% 5 R
) ~ MREP AR AE A EE B, R ey 1~ 1 I 53 Bl N S A 5

Boreal forest  faxih Zx Ak

References

B uich EiEE
A root FEES
[ ] soil -1

@ _

Temperate grassland E75E 5

Savanna ¥R

A) I=Tundra, Il= Temperate deciduous forest, Ill= Tropical deciduous forest.
R LT TEAR B TR
B) I= Tropical deciduous forest, 1l=Tundra, Ill= Temperate deciduous forest.
C) I= Temperate deciduous forest, Il= Tropical deciduous forest, Ill= Tundra.
D) I= Tundra, Ill= Temperate deciduous forest, Ill= Tropical evergreen forest.
G SN
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68- Which of the following statements are correct? [¥I|Fotifa] & EhE?

Statements gl

I. The amount of nitrogen in living organisms is very small compared to the total quantity in
the atmosphere. &Y SR EE NAKATHIZEE

Il. Less than 30% of the nitrogen available for plants comes from nitrogen-fixing bacteria or
algae. FEIFTHAVEGAS, /Nt 30%02 A [l EAH R I

lll. The gaseous nitrogen cycle is global because it implies an exchange between the

ecosystem and the atmosphere. &R AT A 4258 2 K RACHR, BUERAVIEER Ry 2 ERIERY
IV. The input mechanisms of nutrients to an ecosystem are the same as the output ones.
B B AR RE A P A B Y Y B R AE [
V. The nutrients cycles can be studied introducing radioactive markers in natural or

artificial ecosystems. FIFERUHMITRIBHEE B B AN BAERR A THIIEE

Answer

A) I; 1I; and V.
B) II; lll; and V.
C) I; ll; and V.
D) lll; IV; and V.
E) II; IV; and V.
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69- In population ecology, dispersion refers to.

FEREEAEREERT, AT (Dispersion) 245 T 4I{a] &7

A) the movements of organisms between populations. (ERE EEEEIZ 8
B) the movements of organisms within a population. (BB EEE NS B

C) the spatial distribution of the organisms to one another. {E#SRHYZE E 5740

D) A and B are true.

E) B and C are true.

70 - Which of the following statements are true? DL & a3 TERE?

Statements fi

l. The life table of a population does not change with the environmental conditions.
TRRE AR R A IR B BT
Il. To project the population growth when birth and mortality rates vary according to

individual age, we must know the proportion of individuals in each age-class.
B AR TR 2 (S Tl B0, G ERUARRR R, HRE A FFE B AL Bl
[ll. The life table of a population always varies according to the density of the population
TR A AR 52 B R R T 1 s T AU
IV. The age-class structure of a population is affected by the temporal heterogeneity in

individuals’ recruitment.

TREE AR S S5 R 2 B RhE P (G AH Bl ] SR T 2 28

a7



Answer

A) I, and Il
B) I, and IV.
C) I, and IlI.
D) II, and IV.

E) Ill, and IV.

BIOSYSTEMATICS 4¥&4i 53 5EE8

71- Development in marine molluscs may be characterized by:

AR EE B AT Re A NIRRT

A) trochophore larva. HiEwm4) a5
B) veliger larva B G (%) 4 &

C) direct development without larval state. Aemshaaiy, H#EES
D) all of them are correct. DA b B T

E) all of them are incorrect. DI EEIE
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72- Observe the following diagrams of invertebrates embryos illustrating the characteristics

of the body plan (bauplan).

B DU e BRI e S R

References

SEINE e N SANINE
Endoderm Mesoderm Ectoderm
Cross I 1 1 \Y
Transversal

U

Longitudinal

et

Diploblastic

ZEE

Triploblastic

=g

No coeloms Ji:Afre

[EriLs

Pseudocoeloms

Incomplete or blind gut

EREMEIRCH EE)

Complete gut (Tube-within-a-tube)

JHEEERHEE)

Without segmentation 4

A%

]

HREE
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true coeloms E fEfz

With segmentation (metameric)




Select the correct sequence which corresponds to the Phyla represented with I, II, 1lI, IV

and V. _EZRBEYI 1S S WV~ VRIS FEIETESIVIN, SR IEREIE A HES .

A) |Cnidaria  |Plathyhelminta | Annelida Nematoda Arthropoda
WERSEIIRT | RIE eI ERENENYIF B ik En I
B) |Cnidaria | Plathyhelminta | Nematoda Arthropoda | Annelida
WERSEIIFT | RIEEIYIR SSIZEIIE N B HRENEIM
C) [Nematoda |Arthropoda Plathyhelminta | Cnidaria Annelida
SICEMIRT | ElERIF I EIF HERZENIF HRENEIM
D) [Annelida | Cnidaria Arthropoda | Plathyhelminta | Nematoda
IRENEIFT | RERGENYIRT EEYI RIZEIM I EYIR

73- The following characteristics correspond to: Unicellular organisms, eukaryotic cell with
micronuclei and macronuclei, asexual reproduction by transverse binary fision and sexual
reproduction by conjugation. Most are free-living. These are characteristics that

correspond to DALy T H IR RE A PIHVRTE?
BAREY) - BEE R MEIHIERAY) - (TR AT - TRMEE4E - ZRERAE

A) Rhizopoda Py |
B) Apicomplexa Fil @ 4]
C) Zoomastigophora i Ea ]
D) Ciliophora e R

50



74- The main characteristics of the Asteraceae family are: %gF Ay = EHE U (A ?

A) calyx in the form of a pappus, sympetalous corolla. {522 25K, {CibE &

B) inferior ovary. 5 Mz

C) seed separated from the pericarp. B f7 oyl

D) free filaments, fused anthers. FESEACSR I, Te88m & (R EELELR)
E) all of them are true. DL

75- The Orchidaceae family present: FER}AY I S5 a2

A) superior ovary, three-carpellate, one loculed ovary.
T EAL, =(E 0 ERE— L EN T
B) showy labellum. Pollen grains united in a mass. Eifires, 05k —ER
C) plants with terrestrial habitat only. HA B ER RS
D) androecium with two whorls of stamens of six stamens each. & Fuii, &0lm7SACHEES

E) fruit siliqua, The embryo is surrounded by storage tissue. F& f a5, =& 2H 8 E G
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76 - The flower parts in the Solanaceae are: fifHCHYRE &SR EU AT 2

A) calyx of 4 sepals, corolla of 4 petals, androecium usually with 6 stamens, parietal
placentation.  {E=EHMUR ZR, LA R G, HESLET 6 1, (IREAGE

B) calyx of 5 sepals, corolla of 5 petals, androecium usually with 5 stamens, axile
placentation.  {E=EH TR ZR, (LA TR ACHF, HESLET 51, g

C) calyx of 5 sepals, corolla of 5 petals, androecium usually with 10 stamens, marginal
placentation.  fE=AFTL R ZER, {GEA LA ICI, HESEE 10 7, B&HaMHE

D) calyx of 5 sepals, corolla of 5 petals, androecium usually with 4 stamens, axile
placentation.  fE=ATL R ZR, f{GEA LA ICI, HESSEE 47, TR

E) perigon of 6 tepals, androecium with 6 stamens, axile placentation.

e R A 7SR, HERE 6 1%, thiffam

77- The Pinophyta are characterized by: PRI 0T RS0 fa] 2

A) seedlings with two cotyledons. G B R 5
B) anatropous ovule. IRERIEE A
C) double fertilisation. HEEE 7

D) prothallus as storage tissue of the seed.  f&E A= E4H 2 F EERE

E) high predominance of herbaceous species. K[ &5 AFESH
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78- The Liliopsida are characterized by: BE-T-ZEME Y020 Ry ] 2

A) a tap root system. AR 21

B) typical netlike veins GHEREOHERVNGTIG

C) flower parts are usually in multiples of three. {EAVAH R =I5
D) ring-like arrangement of vascular bundles. HEHREIRIR

E) secondary growth. HRGE
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ETHOLOGY 7755

** The following 2 questions are related to the mulita (Dasypus hybridus) behavior.
PN R EEUNIRIVIT R AR

To shelter and to look after its babies, the mulita (Dasypus hybridus) excavates

cylindrical burrows where it builds its nest with vegetal matter, specially dry

grasses (herbs).

IIRE LIEYICR ISRz 5 Rl EERERIPRTRE, DUER R I RAAhAS.

79 - The mulitas avoid the overlapping of refuge and nestling areas by means of a fragrant
sign: on moving into the burrow, they impregnate its roof with an oily and stinking liquid
that is secreted by a gland placed in the back of the caparison at the pelvis level.

Therefore every adult mulita usually dwells into its own burrow -though sometimes the

burrows may be occupied by several individuals. This behavior corresponds to:

Fo TR GG N B4R B, YIRERE ROt B A, Mgt g AT
FBREG T —REOHTE, BT RURAVIRS, WERERE VTR, (N, —&RiE, 8RS EA
H CHTE7T, 2800, it ol ge s BEie FE e —iE. SBRLL BB Ny RETT&?

A) an altruistic behavior. —FEF T Fy

B) a selfish or malicious behavior. —EEA B EEN T
C) a territorial behavior. —FESET B

D) an agonistic behavior. — M PUEZE T T By
E) none of the previous ones. DL EEIE

54



80- The above mentioned behavior is adaptative and tends:
AT LAHYTT Rl By 7 ENE TR P
A) to reduce the intraspecific competition. Jak/ DFER N

B) to ensure the efficient use of the resources in a habitat. i{F55 %75 3 (5 F T A &R

C) to control the population growth. PERIGRREI R R
D) to stimulate the dispersion of the individuals. RIS b il
E) all the previous ones are correct. DL EBZE

** The armadillo commonly known as mataco or ball quirquincho (Tolypeutes
mataco) adopts, sometimes, a typical position similar to a "ball* as you can see in
the following figure; hence its name. In these cases, they draw in their feet and nose
causing the exoskeleton plates of the body and head to fit tightly to each other.
TR TS HEREL, RREE GRETEBGRIZESE AT E), fFEfEeihaEaizd, Mk
HIAD S -4t EEEGRAV B S B AT —EE.

81- The armadillo exhibits this behavior when it faces a:

SEME TR, &% LT 5y

A) sure hiding place. A B Y 22 FE
B) food source. BYIER

C) possible predator. HEER B
D) companion or a baby. [EfEELTES

E) fragrant mark of a companion. [E] 38 B Y S
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82- Mating of Recurvirostra avosetta, a wading bird, is preceded by some peculiar

movements. Both male and female clean their feathers nervously. After some time,

the female takes a horizontal position (see picture) and this triggers the male to

copulate. The horizontal position of the female corresponds to:

i (—FE /K ) FEAC B S FC T2 3Rt — EL g PR EN 1, e A AT o 4 S B T

B, —ERIFfEITR, WSS R MAIE Fronay K P288Y, ST 8h n] (e (S0 I M (E S B 22,

S B A T T 2

A) a conditioned reflex.
B) a displacement activity.
C) an innate response.

D) a sign stimulus.

E) the super normal releaser.

— (RIS
— AT Ry
—TEARE S

—FEERSTRIN
— TR F R AR
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