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> Please check that you have the appropriate examination and answer sheets, a
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» Remember to write down your personal code number on top of the answer sheet.
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» There are different kinds of questions: in some of them you will have to choose
one answer, in this case, you must fill in the corresponding box; in other questions
you will have to complete diagrams or in blank spaces.
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» In the examination sheets you will find the instructions to complete the answer sheet
according to each question.
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{SE FH TR (AT A B R AR

» You have 2 hrs 30 min (150 minutes) to answer the questions.
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» The maximum score is approximately 79 points. The points assigned to each
individual question depends on its complexity.
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17° INTERNATIONAL BIOLOGY OLYMPIAD
THEORETICAL TEST
PART B

CELLULAR BIOLOGY (13 questions, 15 points)  4HffIEE(13 {ERME » 15 49

1- In a laboratory of Molecular Biology, the amino acids sequence of an armadillo intestine

protein has been partially determined. The tRNA molecules used in the synthesis have
the following anticodons: ¥—/rAEEp%E » CSeREAE IR B & O R 77 IHTE 7
EFF > HPHRGHRESER (RNA - BALUTNREHSFY]

3YUAC5 3 CGA5 3 GGA5 3 GCU5 3JUUUS 3 GGAY

Mark the DNA nucleotide sequence of the complementary chain to the DNA chain that

encodes for the armadillo intestine protein:

FAEEH DNA s FEA ARy 75| (FEEARAEHIF31)

A) 5°-ATG-GCT-GGT-CGA - AAA-CCT-3".
B) 5°-ATG-GCT-CCT-CGA - AAA-CCT-3".
C) 5'-ATG-GCT-GCT-CGA - AAA-GCT-3".

D) 5"-ATG-GGT-CCT-CGA - AAA-CGT-3".

2- In the eukaryotic cell, the ribosomes that are located in the: cytosol, endoplasmic
reticulum, mitochondria and chloroplast carry out the synthesis of specific proteins.

Using the answer code, mark the location of the ribosomes that carry out the synthesis
of the detailed proteins: EfZAMHET - FofERC A 4HREE - WEH - i EpaasdEaried
BHREMREELE - MHBEASE  BERE NIEDE Z s - FAE T iirE -



Answer code: ZEREE

01. Cytosol. HHAE

02. Endoplasmic reticulum. NE 4

03. Mitochondria. ALY S

04. Chloroplast. TELRAS

PROTEINS EHE CODE fRHE

A) Fibronectin. MF R PR

B) Lactate dehydrogenase.  F l&HR G liE

C) Complex of the cytochrome be-f. 4fiffi 2 be-f

D) Amylase. VB T
EmER
EMER
EMER




3- The nuclear protein DNA polymerase synthesized in the cytoplasmic ribosomes of the
cell enters to the nucleus through the nuclear pores by:
FHAHRE X HERG AT & Y DNA SEEE - 5 T2 R h A AR 2

A) passive diffusion through hydrophilic channels.
FEHR UK MRS - DIEROTEUEA

B) specific signal sequence of the protein using energy.
FERERERERY - WFEH EEERE A

C) receptor -mediated endocytosis.
HZBG S M VI R A

D) specific signal sequence of the protein without energy.

BERENEREFY > [EA TR A

4- Using the answer code, specify the characteristics of RNA synthesis, mRNA processing

and protein synthesis corresponding.

1 RNA HYERE ~ mRNA BUSET A BB RRHEL > RS ZE RS AR

Answer code: ZZERE
01. prokaryote. JFAZAEY)
02. eukaryote. BiZ4EY)

03. both. [E==E]



CHARACTERISTIC ###

CODE

RNA. HiB—f& RNA 247 » &p =& RNA

A) A single RNA polymerase catalyzes the synthesis of the three types of

called general transcription factors which must be assembled at the
promoter before transcription can begin.

TREEERBEIGRT > T EE TR SR T - URRY S RNA RS

B) The assembly of RNA polymerase at the promoter requires a set of proteins

C) The structural genes are not contained in operons. 44 NS 4hERLA

D) In the mRNA processing, a metylguanine cap is added to the 5"-end and a
poly-A tail to the 3"-end.

RNA fy&afiEf2 4 » & 4F 5 -end Jji Cap, 3"-end. il poly-A tail

E) Most of the structural genes contain introns that are spliced before the
translation. KERISEAA T EFANRET - GIEERERTHTSER

F) The protein synthesis starts even before the transcription has been

completed. #Egk{EHISEHAT - EHBEIERECHG

G) The protein synthesis always starts in free ribosomes in the cytoplasm.

EABEGE > FiaHEIIE T 5 HiRER A

H) The degradation rate of the mRNA is regulated by extracellular signs.

MRNA HY 7R & 2 B MRS ARk 12

I) The Shine-Dalgarno sequence in the 5-end of mRNA recognizes the
ribosome and the translation starts.

MRNA 5°-end & SD f3I ] Hiztfife » M SR (E A




5- In order to investigate protein location either in the cytoplasm or in organelles such as
endoplasmic reticula and Golgi bodies, analyses that combine proteinases and
surfactants are frequently carried out. As a result of the target protein contacting the
proteinase, the former is decomposed and can no longer be detected. Although the
proteinase does not act across the biomembrane, this is destroyed by the surfactant.

A fraction containing vesicles enclosed in a biomembrane was obtained by
homogenizing and fractionating liver cells. In order to investigate the respective locations
of protein A (40 kDa), protein B (50kDa) and protein C (80kDa) contained in this fraction,
the following proceedings were performed followed by Western analysis to respectively
detect and investigate the molecular weights of proteins A, B and C. (Note: kDa
indicates a unit to express the molecular weight of proteins).

By T RETR E BB B LN AR E TP eiites N B /R S OFE /RS R SR D BT
Mt R EDE TR A AR AR - (SR EYE O E S E B o AT AR E AL
AT S AR R ZEEW) - RPRET & protein A (40 kDa), protein B (50kDa)
1 protein C (80kDa)fr 4 NI E - BRAILA NVERHE - Bo & e )T EpRAETEM -

Procedure 1: Proteinase K was added followed by warming.
EERpEIE 11 A proteinase K i VR

Procedure 2: Surfactant Triton X-100 was added followed by warming.
BRI 2: 0 A SR Triton X-100 08

Procedure 3: Both proteinase K and surfactant Triton X-100 were added followed by warming.
EHhnpE 3:[EEF0 A proteinase K Kz TritonX-100 37 75

Procedure 4: Only the vesicles were separated by precipitating with ultra-high-

speed centrifugation followed by removal of cytoplasm components.

Hipm i 4 MBS HEE OB IRAIE - IR RIERIER Y



The experiment results are as shown below. & EuE4EE41

Procedure 1

Procedure 2

Procedure 3

Procedure 4

Protein A 40 kDa 40 kDa Not detected 40 kDa
HEAE]
Protein B Not detected 50 kDa Not detected  Not detected
HEAE HEAE] HEAE]
Protein C 40 kDa 80 kDa Not detected 80 kDa
HEAE]

Fill in the blanks using answer code corresponding to the location of each protein:

AR L b R VIR A B R ZE R i

Answer code: EEMHE

01. Suspended in the cytoplasm. BN E
02. Attached to the outside of the vesicle. B RER S NE
03. Entrapped inside the vesicle. AL RN

04. Penetrating the vesicle membrane with one half being exposed on the outside and the

other half entrapped inside.

ZEHBANAERE - — PR RAESNE - — L IRAEA

05. Cannot be determined from this experiment only. ff)% BB A S B E H T

The protein is present: 28 H'E 77 AILHY MYIA]EE ?

CODE

Protein A

Protein B

Protein C




6- Which of the following combinations among elements of the cytoskeleton and their

characteristics is correct: 75 B4R E B8 M AR EEVECE > YA 1R ?

ELEMENTS OF THE CYTOSKELETON 4iifl5 5%

|. Microfilaments. S
[I. Microtubules. =4

lll. Intermediate Filaments. 9 [H]44%

STRUCTURAL AND FUNCTIONAL CHARACTERISTICS %5%E K THEER L
HABIE S PRV EY)
02. Participate in animal cytokinesis. SELENYI AR E 732
SHL T R AEERIP R
HE &R EY)
teE AR R MR E T
SELT RIS )

01. Polymer of the protein actin.

03. Participate in the formation of cilia and flagella.
04. Polymer of the protein tubulin.
05. Provide mechanical stability to the cell.

06. Participate in cellular locomotion.

07. non polar polymer. AR EY)
08. Form the nuclear lamina. A ARE
09. Form the mitotic spindle. TRk 25 # 44

| I 1"
A) 01, 03, 05 02, 04, 08 02, 03, 07
B) 01, 02, 06 03, 04, 09 05, 07, 08
(03] 01, 03, 08 03, 04, 05 02, 06, 09
D) 01, 06, 09 02, 04, 07 03, 05, 07




7- Using the answer code, answer which of the following statements about the transport

through the plasmatic membrane of the animal cell is correct or incorrect.

FIAEZ A HET N 517A B E ) AR B i ey ROlUE 45 IR -
Answer code: EZEMHE
01. Correct. [Ffi

02. Incorrect. R IFHE

STATEMENT gt CODE

A) Steroid hormones are incorporated into the cell by

endocytosis. [E UM ZEE HHRAEA1F A 8 A4

B) Amino acids are incorporated into the cell by simple diffusion.

Re I ] FH S B FH E AT

C) Bacteria are incorporated into the cell by phagocytosis.

A B FH e 1 FH A A\

D) Metabolic wastes are incorporated into the cell by endocytosis.

R B PIRE e e P AR

E) lons pass through channel proteins by passive transport.

B DA B ey =B AR i R

F) Cholesterol is incorporated into the cell as a low-density

lipoprotein (LDL) by receptor-mediated endocytosis.

HE IS LA LDL JEZURE =2 BG A 1 P E A

G) In the epithelial cells of the intestine, the macromolecules
transport from the apical side to the basolateral side is by

transcytosis.

/N b B4R R ST R TR DA ZR AR 5 ik B B

H) The Na* / K" pump transports 3 Na" into the cell and 2 K* out
of the cell. $/4/$f pump 2 3 Na" 25 A4HAR » 2 2 K 25 H 4R

10



8- In the following table, some components, processes and structures of mitochondria are

presented. Match both columns and identify the correct combination.

NRRRLREE T VR E AR - AR KRS

SR fRIE M REEH MRS -

01.

02.

03.

04.

05.

06.

07.

Porin.

Enzymes of mitochondrial RNA synthesis.

ATP synthase.

HREEH

|. Outer mitochondrial membrane.

frgifs RNA &2 FE R kS oy
ATP &k [I. Inner mitochondrial membrane.

Monoamine oxidase. BifzELE (B

Enzymes of fatty acid oxidation. fgffE & (EEF £
Coenzyme Q.

Enzymes of citric acid cycle. FiEREEIR 2 2 Z

il Q

KL AR A P
[1l. Mitochondrial matrix.

RIARAGEH

Il 1l
A) | 02, 06, 07 01, 04, 07 01, 05
B) | 01, 05, 06 02, 03 02, 04, 07
C) 01, 04 03, 06 02, 05, 07
D) 02, 05 01, 03, 07 06, 07

11




9- Statements about prokaryotic and eukaryotic flagellae are:
DUN By JF A F EAXHE R AR -
01. prokaryotic flagellae are covered with membrane. [FEfZ#iEHEFREZS

02. eucaryotic flagellae are rotating.  ELFZ & HEiE Ay

03. both prokaryotic and eukaryotic flagellae use proton gradient as a direct source of the
energy for the movement.  JFRZHNIEAZHET AR FE 710 (F Ry E)aE B R E R

04. prokaryotic flagellae are formed from actin, eukaryotic ones from the tubulin.
JFRZHE B FH LB E (actin) T4l R - ERXHEE HfdrE 25 H FTaik

05. procaryotic flagellae consist of three parts: the basal apparatus, the hook and the
filament.  JFEAZHEEHAHL ~ 9 - TS =(EH0 o 4H K

06. all prokaryotic cells have at least one flagellum.
F A R AZ AR 2/ DA — R

07. all eukaryotic flagellae are covered with plasma membrane.
AT BT AR S

08. all functional eucaryotic flagellae contain motor-proteins (dyneins).
AT B A DhRE I %5 # A 2 8h 11 & H (dyneins)

09. procaryotic flagellae can rotate only in one direction.
JFAZHE T R RERH— {8 5 [ e

The correct statements are: TFREIRCIAATRLE ?

A) 01, 04, 07.

B) 03, 07, 08.

C) 02, 05, 09.

D) 05, 07, 08.

12



10- Look at the following picture and write down the correct answer code.

FIRFE T B 55 LL IE R 25 2 UHS

Which of the structures: folfEREHE - - -

CODE
(L

A) is the place where the ribosomes’ subunits are formed?
AL KB ITCIP AL TS 2

B) is the place where the glycosylation of proteins and lipids are carried out?
TR AR E R LI T ?

C) can form protein not encoded by the nuclear DNA?

REC KA B % DNA FrecdiiEHE 2

D) is the structure that maintains the structural integrity of an axon?
EIRFHEIZE S e RS 7

E) is the most abundant structure in the cytoplasm of the pancreatic acinar
cells? ZhEHRAMAAVAREE P S ER%Z 25 ?

F) is the most abundant structure in an insect flight muscle?
EAE B AR TAILA TP i S AR I 7

G) is the place of lipid synthesis?
TR G RIS ?

13




11- The following figure corresponds to the nitrogen cycle. Match the processes numbered
1 to 4 in the figure with the following answer code.

TEFRREIERAVERE - H NS R OSECHE T HERE 1 28R 4 -

Process 1
R 1
NH
Process 2 Eoz‘ \ e
BT 2 NOZ
Answer code: ZZEMRHE -
01. Ammonifying bacteria. 2/bH
02. Denitrifying bacteria. EIHEE
03. Nitrate reduction. T e i 7 [
04. Nitrifying bacteria. HAEE
05. Protein synthesis. EHB G
CODE 4%
Process 1  i#fZ 1
Process 2 ifHf2 2
Process 3  i#EfE 3
Process 4  ififZ 4

14



12- Using the answer code, select which of the following statements about carbohydrates

and human body are correct or incorrect.

ARAbK L&Y ARG Z RO - LUE ZAAEHET T 5 IRCI E R &

Answer code: ZZEMRHEE :

01. Correct.  IFHE

02. Incorrect. #&zR

CH,OH CH,OH CH,OH CH,OH
HO O, oH OHo OH O O_ oH
OH + K OH — K OH Q [ OH +H0
HO
OH OH OH OH
D-qalactose D-glucose lactose
STATEMENT it CODE fFE

A) D-Galactose and D-glucose are pentose sugars.

D-=FFUSEAT D-fa & 2 b5

B) D-Galactose and D-glucose are stereoisomers.

D-=F AT D-f & 2 1L fe A7)

C) D-Galactose and D-glucose are aldoses.

D-f LRI DA S

D) In the human body the reaction from left to right takes place in the

duodenum. FEANBGHR H A RAEN S EAE T e T

E) In the human body the reaction from left to right takes place in the
mammary glands. £ AAGf AR H /= E GRS EAE AL IR AET T

15



AREE MR
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PLANT ANATOMY AND PHYSIOLOGY (8 questions, 12 points)

The figure in the next page shows the life cycle of a plant.
N HEAVEFREY Y AE S
Examine this figure and its captions carefully. Answer questions 14 to 21.

Fraliibe % il e HLa B, e 14-21

14- This life cycle corresponds to the following taxon:
b e Rl R A AR S ?

A) Bryophyta. ST

B) Pinophyta. FAEE IR

C) Magnoliopsida. - EEkE Y

D) Liliopsida. HEEEYIM

15- Choose and write down the number of the schematic drawing that represents

fertilization. &t &1 (U ZH5(F AV RS (B, RSB T AZER T

Answer:

17



IS 14

Life cycle
Terms of reference:

17 16

Roman numbers: Processes
Arabic numbers: structure
Letters: Structural Components




16- The following table shows some of the components in diagram 14 of the plant life cycle

figure. Choose the correct option.

NERRE 14 EEYAETE S SIS B AR 2 O, SR IEMERIRCE -

a b o d d f
A) Stigma Outer Pollen tube Zygote Synergid Funiculus
frog | MeOUment | g &F B4R B
SNEERA
B) Pollen Pollen Ovary Archegonium Ovocell Nucellus
tbe | chamber |z i3 gl Ciie
ke TERIHE
C) Stigma Outer Pollen tube Male Synergid Funiculus
frgg | MOUMENt T gpger | Gametes B4 ES
SMEBRHE T
D) Pollen Synergid Stigma Funiculus Archegonium Outer
chamber | gremsy T B gy | megumen
il SR
E) Style Synergid Stigma Zygote Outer Antipodal
Tk B4R FER &7 ntegument | cells
SNEBRA gl

19




17- Which of the following statements associated with this life cycle is incorrect?
A RAT LA E SEAVRGIL, Y —{EgEER?

A) The anther endothecium develops into the fibrous layer.
TEEEN 3% B At 2

B) The megaspores are arranged in one row and, generally, three of them degenerate.
AT EFFIR—1T, K =Rk

C) The mature male gametophyte consists of three cells resulting from two meiotic

divisions. ARS8 ELFERY = ([ 4HARE FH R 2O AT 2R
D) The seed develops from the ovule. fET-EHIREREEF MK

E) The embryo constitutes a partially developed young sporophyte.

e —(E 4/ NI T

20



18- The species that shows the life cycle represented in this figure have the following pool

of characteristics: [& 94 & A FE DL N

Answer code:

01. Naked seed. 55z
02. Protected seed. T2 RaE
03. Winged seed. fEAW

04. Exalbuminous seed. fEfR A fET

05. Perfect flower. SEEAE
06. Imperfect flower. A5EEAE

07. Free pollen grains. 4y EkAYFERHL

08. Pollinium. TERy E B

11. Gametophyte generation only. EAEI TS

12. Sporophyte generation only. EAHEFEHEA
13. Two alternating generations. R E AT AT A
14. Hypogeal germination. 3 ~FUHg#%

15. Epigeal germination. i FRUEg ¢

Write down the correct combination of characteristics.
5N IEHEAH & VR SRS

Answer:

21



19- Observe the parts of the life cycle that correspond to processes occurring in the ovule

before fertilization and mark with an “X” the corresponding boxes in which mitosis

occurs. HREREWN, TEAZKETEF Z AV ERE R, RFEE 4R 457 ZURVD BREE 5" X H 2k

I Il [l vV \% Vi VIlI | VI IX X Xl XIl

20- Suppose that the plant corresponding to this cycle, besides producing seeds, can
reproduce asexually through stem pieces or slips. Which of the following plant

hormones would you choose to improve rooting?

& B ARE SLHIREY), bR TR E AR AN, ] BB TR AR, YRR R

AR AR
A) Giberellins. HHZE
B) Cytokinins. i aPAELS
C) Ethylene. I
D) Auxins. EVERZ

E) Abscisic acid.  #ifg=

22



21- In the following table nine mineral elements essential to the plant whose life cycle is

represented in the figure are listed. Match both columns and identify the correct

combination. 5% f B LA VE SEAVIEYIPT VEIEY I TT 2R, T A (] IR

01. Calcium. £5
02. Potassium. g
03. Iron. £

04. Nitrogen. &,

|. Macronutrients B &%&4%y
05. Magnesium. £
[I. Micronutrients {&&45y
06. Molybdenum. £H
07. Phosphorus. i
08. Zinc. ¥

09. Sulfur. &7

I I
A) 02, 04, 05, 07, 09 01, 03, 06, 08
B) 02, 04, 07, 09 01, 03, 05, 06, 08
C) 01, 02, 04, 05, 09 03, 06, 07, 08
D) 01, 02, 04, 05, 07, 09 03, 06, 08
E) 01, 02, 03, 04, 07 05, 06, 08, 09

23



ANIMAL ANATOMY AND PHYSIOLOGY (9 questions, 16 points)

YIRS R A BRER (9 7 > 4k 16 97)

22- Diagrams A and B correspond to the mechanisms of hormonal action. By using each
corresponding code once, fill in the boxes. REMEMBER TO WRITE DOWN YOUR
ANSWERS IN THE ANSWER SHEET. [& A K[ B fif il ZZ A/ R » 55K IEmEEE

IR A S F 8 T (B REA—RK) - B | SRIEEFEATEET

outside cell inside cell

f‘l.TF' (I:I

[ Fwreceptar [ |—*aciveenzyme—»[ |

A
outside cell inside cell
inside nucleus
hinds with DMNA — mEMNA mRMNA —pl:|
B

24




Answer code: ZZERHE

01. chemical reaction. {EE R &

02. steroid hormone. [ R

03. inactive enzyme. IEECREAEER
04. protein. EHE

05. receptor. ZHS

06. peptide hormone. IS =

07. cyclical AMP. BRI R R AR

23- Complete the following table about the chemical nature of the hormones by using the

codes below: FEN TRHUE AZEMRAEEMNE

Answer code: ZZERHE
01. Peptides or proteins. IEE EE RS

02. Derivatives of amino acids. J#EEREHI1T4EY)

03. Fatty acid derivatives. RERREEIITTAEY)
04. Steroid. E[Ek
05. Glycoprotein flEEH

25



HORMONE %% CODE {5

A) Progesterone §fj%22

B) Insulin fREZ

C) FSH (Follicle-stimulating hormone) J&; &2

D) LH (Luteinizing hormone) =#&Z

E) Prolactin J)#. 42

F) Oxytocin fEE 2=

G) Estrogen @i 2

H) Testosterone == &

I) ACTH (Adrenocorticotropic hormone) &t g f7/& %

= 2

J) ADH (Antidiuretic hormone or vasopressin)$iifl] R &2

24- The following figure shows the interactions between the hypothalamus, the anterior

hypophysis and the male gonades. The full arrows ( — ) indicate excitatory effects
and the dotted arrows ( ~* ) indicate inhibiting effects.

TNE R T~ BEERATEE B EMRERIREEH > Hf (- )EEREERER
(> YRR -

Complete the boxes in the figure by using the corresponding code.

ATRr IEHE S R ABE AE ZE R |

26



Answer code: ZZEREE

01. Sertoli cell. FELCHHAE (2 4HA)
02. Testosterone. S [

03. FSH - Follicle-stimulating hormone. JE &I Z=

04. Leydig Cells. ARER AR (7 4 A)
05. Inhibin. I

GnRH (e R RUR R Hypothalamus 1 =

(Gonadotropin-
releasing hormone)
|

LH

Anterior hypophysis
RS B A 22

Testis 5,

27



25- 48 hours after beginning a hyposodic diet (low sodium), the renal and hormonal

conditions of a person are controlled. Which combination of the following conditions

does the patient display? Select the correct answer.

[EFESNER & 48 /NEFZ - i ANRVE ThAE ROsER ThRe 2 21 > HEie g 230 MYt

L 7 S IEE B A E -

Reference signs: EHFRAENES

+: increase. BE
-: decrease. /D
=: no changes. fESEE

Aldosterone in

plasma ADH in plasma Na* _ Water

I reabsorption | reabsorption

I o B Uil IV = | -

(RS e YRR SRR | KRR UE
A) + + + +
B) - - - -
C) + - + =
D) + = = =
E) + - + -

28




26- Next of each kind of receptor, write down the answer code of the corresponding

structure. FEiRF 152 2y RES - T AIERERY /AR L

CODE 1%
Mechanoreceptor {41457 25
Chemoreceptor {EEMAZ 2
Photoreceptor Yz as
Answer code: ZFZERE
01. Gustatory papillae. R
02. Crustacean statocysts. FH R -l 52
03. Gustatory hairs in flies. ERE YRS A1
04. Vertebrate retina. A HEBIYIH A A R
05. Muscle spindle. AL
06. Arthropod omatidium. B EHARHR
07. Diptera halteres. W H 1Y s

08. Labyrinth of vertebrate ear. & HEENYIHY AN EH2KES

29



27- Determine to what kind of muscular tissue corresponds each one of the following sets

of characteristics. Write the correct answer codes in the corresponding box.

PRIZAFIRVEF R R IR AL AT (R A S ZE M -

Muscular kind
AL
ETE
Characteristics
Fibre shape Elongated, cylindrical, Elongated, spindle- Elongated,
AN4HRERITEAR blunt ends like, pointed ends cylindrical,
&I ~ Bk - #lim | &P~ 45%6IK - Bl | branched, fibres
fuse to each other
R®IE ~ ElfFEiR
I3~ A E AR S
Number of Many One One or two
nuclei per fibre 2 1[] —(# — = 1
IRt aal N 58
Nucleus Peripheral Central Central
location iz o RS
B E
Contraction Very fast Very slow Intermediate
speed FEH R IEE R
W AR 2R
Answer code:
01. cardiac muscle. O
02. skeletal muscle. s=g-cSIN
03. smooth muscle. SEZEHAIL

30



28- The volume of blood pumped by each ventricle during a beat is known as systolic
volume. If it is multiplied by the number of beats per minute, the product is the cardiac

cost. Lt & Ry O B (B 0L L =i tH i E) - sk B ORI EIE

Cardiac cost = systolic volume X cardiac frequency

DEHE = OEEE X LBER (X/9T)

Which is the cardiac cost (volume of blood pumped by each ventricle in a minute) of
an adult person in rest whose heart beats 72 times per minute and pumps 70 millilitres

of blood in each contraction?
B E SN E# O EmLAMmE - IEFERARREILRRE T - &8 Opk s 72
T FZo0 L E R 70ml > HITE LG8 B (A ?

Answer code: ZZEMHE

A) 3 |/min.
B) 5 I/min.
C) 10 I/min.

D) 7 I/min.

31



29- The cardiac frequency can increase or diminish under the influence of several factors.
Complete the column on the right by writing a (+) sign if the factor increases the
cardiac frequency and a (-) sign if the factor diminishes it.

OBERARZ B ST R AV - 55 HA THIRZRE OB R 22 -
(HERIEN - ERECD - SER MR SR A FERT L

FACTOR ¥+ SIGN IHZ

A) Hypoxia fi4

B) Exhalation 5z

C) Fever &3

D) Excitation S1E

E) Inspiration Ik &0

F) Exercise 7#H

30- The following diagram shows some of the factors that influence the cardiac cost.

Complete the blank boxes by using the answer code. T [& " £ IR [E] R Z %008 H &0V

2 FREMEE ERRSREAZE T -

Answer code: ZZE{tyE

01. Cardiac frequency. Lok R
02. Adrenal glands. X A

03. Sympathetic nerves. R RS
04. Systolic volume. O =
05. Parasympathetic nerves. IR JEl 4K

06. Cardiac centre in the medulla oblongata.  ZEf o A4 11 JBR - A&

32



Emotions 54% Other stimuli EAHE

| |

Hypothalamus &

l

|

Adrenalin & FiRZ

J v v

Increases 4[] Increases [l Diminishes J&/»
Cardiac cost = X

W ifas

33



GENETICS (12 questions, 14 points)
**In a butterfly species, the wing colour is determined by a locus with three alleles:

C (black wings) > c? (grey wings) > ¢ (white wings). In a survey of a large

population living in Rio Cuarto, the following frequencies were obtained: C= 0.5;
c?=0.4,and c =0.1.

A Ve

SRR B AR > AR R — B ERy =R AR E - Hodr C () > ¢ (K

) > ¢ (E3H). j* Rio Cuarto #E(T 7 — KIS RERRE > 192 DL MHYFRIRAR

C=0.5:¢c9=0.4,andc=0.1.

31- If the butterflies continue to mate randomly, the frequencies of black-winged, grey-

winged, and white-winged butterflies in the next generation will be:

{Ban L FeR it mT gt > EL N —(CIVEAE - 28 MR R AR ?

Black wings 223fi Grey wings il White wings H{#
A) 0.75 0.24 0.01
B) 0.75 0.15 0.1
C) 0.24 0.75 0.01
D) 0.83 0.16 0.01
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32- If the population consists of 6,500 butterflies, how many butterflies of each phenotype

will there be?  IFZJEEEH 6,500 €Tk - A FIR AR EE ] ?

Black wings | Grey wings | White wings
A) 3656 374 2470
B) 4875 1560 65
C) 3595 1040 65
D) 4875 156 1469

** A small group of butterflies of the Rio Cuarto population flies to an isolated
neighboring site in Las Higueras, and starts a new population. After several
generations, there is a large randomly mating population of butterflies in which
the following phenotypic frequencies are observed:

—/NEfJiE Rio Cuarto HYBAEE > FIREERASATHY Las Higueras. JiFFAE—(#HHIR

B - ORISRV E BQECHR - BIE R HRIFRI 23R LU HARR

PHENOTYPE ZE3HAI FREQUENCY g%
black wings 0.00
grey wings 0.75
white wings 0.25
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33.a- The allelic frequencies for C (black wings), ¢ ¢ (grey wings), and ¢ (white wings)

under Hardy-Weinberg equilibrium are:

FRISIEREF » HEHMEENRIR - R THI = ?

C c?Y C
A) 0.25 0.50 0.25
B) 0.00 0.75 0.25
C) 0.00 0.50 0.50
D) 0.25 0.25 0.50

33.b- The change in the allelic frequencies in this population as compared to the original

one is an example of: ¥rREFELFUGRERH » ¥HEZLAPERATLEE - AI(E NI RIHE ] ?

A) migration. B

B) selection. HEEE

C) bottleneck effect. HHEE E
D) founder principle. S EEE A E
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34- A group of birds migrates into this isolated site in Las Higueras. As the birds find it
easier to spot and catch the white-winged butterflies, the relative fitness of the white-
winged is reduced to 0.2.—FfE BT Las Higueras » HhffTE5FR (A A0 » #5030
e > HHMIEAHSEER T ER 0.2 - g1 MR -

Phenotype Al | Relative fitness fHE{FEER

grey wings 1

white wings 0.2

What will the genotypic frequencies be after one cycle of selection but before the

selected population reproduces ?

& —CHYEERR - HERRAMIERR B - I HFRIRRAR K] 7

c9c? cYc cc
A) 0.3125 0.625 0.0625
B) 0.25 0.5 0.05
C) 0.25 0.5 0.2
D) 0.263 0.526 0.211

** Human lactoferrin (hLf) is an 80kD monomeric glycoprotein originally found in
milk that confers antibacterial and iron transport properties to humans. A group of

scientists decided to generate transgenic tobacco plants expressing hLf cDNA

(complementary DNA).

NI FL#EE S (hLf)/E—TE 80Kd FYHITIEEN @ RIEA T - BADIE RIERHR

'BHLIRE » BIEER A AR RETE A - DI hLf cDNA - fRYEHER » [E1% 35-42 /3
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35- In order to prepare a cDNA library in Escherichia coli, total cellular RNA was extracted
from human mammary gland and the mRNA was isolated Then, they converted the
MRNA into cDNA. Look at the following figure, and employing the answer code,
determine the correct order of steps (01-07) to obtain cDNA.

Ry 7B —(E KRS Y cDNA B > St 5 AR AR T4 mRNA > FEREZ B

cDNA - 358G T E - #IREUS cDNA BV LIEREE - K& ZEAHE(01-07) A IEMENEFE A

i
wal

&

o

Answer code: & ZE(RHE

01. C bases added to 3"end.
£ 3’end.fj.l- C
02. Add terminal transferase + dCTP.
IIAK w5 K dCTP
03. Add reverse transcriptase + 4 dNTPs + oligo dT primer (TTTT).
A K 5% ~ 4 ANTPs + oligo dT primer (TTTT).
04. Second DNA strand synthesized from GGGG primer to 3" end.
i GGGG primer3” end &% H 285 — K DNA
05. ssDNA strand synthesized from TTTT primer to 3" end.
B TTTT primer [7] 3" end & H B DNA
06. hydrolyzed RNA leaving DNA.
7Kfige RNA DU, DNA
07. Add DNA polymerase + 4 dNTPs + oligo-dG primer (GGGG).

A DNA &1 ~ 4 ANTPs + oligo-dG primer (GGGG).
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pafyacenylated mANA

50 ARAA
1
U 2
5 AARA T
3 TTIT S
se0NA
3
U 4
5 AAAA T
3 Ceee T 5
saDNA
Ur 5
¥ oecoe T =
550OMNA
B
Uur_
¥ CCee ry
5 GGGG ¥

dSDNA (COMNA)

Answer:
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36- The scientists constructed a cDNA library in a lambda vector. They chose a lambda

vector instead of a plasmidic vector because lambda vectors:  FIEZZF]F A #ifeiE
i cDNA & - 2R A sas i~ 2 EeEds - N A #ie_ -
. can be packaged in vitro. AIfEEVE NS
Il. can accommodate larger DNA foreign fragments than plasmid vectors.
FEERGHEAGRELE T BERHISMIK DNA |

l1l. don’t have to be cut with restriction enzymes. @7 PEHIEFT]E]

Bl

IV. are introduced in Escherichia coli cells by transformation. =] #4HEEER A KHGIRE

+- -

V. are introduced in Escherichia coli cells by infection. =& EZ4 i A KIRIRE

VI. carry antibiotic-resistance genes.  {EHEEIEHITAEZAVER

VII. lambda libraries are easier to screen. L BRER 5/ F e
VIII. lambda vectors form larger colonies. A BES TP RHY R

Select the combination of the correct options: = FhfEAV4HE ¢

INIRIRYY
B) Ill, V, VI.
C) I, IV, VIIL.
D) I, I, V.
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37- They identified in the library the cDNA clone encoding hLf using the sequence of the

hLf gene (with a chemical label) as a probe. The screening procedure employed was:

F hLFEER(EA — B LR Ty it - RIEEREERE 8 E ) AL RIS
cDNA #ET&(5ef#) o Bt FIAVER S S A2 Fyfn] 2

A) Southern hybridization. BE AT
B) colony hybridization. e W
C) Northern hybridization. B33
D) plaque hybridization. I B AT
E) immunological. =t

38- Once the desired cDNA clone was identified, the scientists isolated and sequenced the
insert in order to be sure it was the hLf cDNA. Deduce the nucleotide sequence of the

original strand of this small fragment sequenced with the dideoxi method.

— H HAE cDNA FRCERE)#E E H 2K > FotEE WL ALF cDNA » RIS 73BN E Fr Al Ebtd

AZEA - A dideoxi JAEFHVEM A B > ARIEE Fr4S R HAE R A H R GHRERR L) HY

FeA1 Bsfn] 2
) ) G A T C
A) 5 TGGCTACC 3.
-l
B) 3 TGGCTACC5'. -
L
C) 5" ACCGATGG 3. -
. 4
D) 3 ACCGATGG 5. -
L
v -
G A T C
-l
il
41 -
-l
L4
4
L
L




39- As the sequencing confirmed it was the hLf cDNA, they inserted it into the EcoRI site
of a plasmid. The plasmid contained: a) the wild type of hLf coding sequence including
its signal peptide (PSLf) under the control of the 35S strong promoter and the 35S
terminator of the cauliflower mosaic virus, and b) the left (LB) and right (RB) borders of

T-DNA. It was transformed into E. coli and then transferred to Agrobacterium
tumefaciens by conjugation.

EEBFYIHIEERE hLf cDNA Z1%, EfigddE A —EExeHY EcoRl VIfr b, HEGESH
a)Br A= AUHY hLf 4R, EFEAEfCHISEsRim 32 (CMV) 2 35S Bl B4k &5 Ay #2ed T,

FrEE 4 2 sHaRAEAR (PSLT)

b) T-DNA {972 fH](LB) & A HI(RB), £ AR5 5 Hh## Al (transformation) » #8354 (E A

(conjugation)i#f% 4 Agrobacterium tumefaciens.

EcoRl!

PSLS SRS 3
EcoRi 358 CaMy

P3SS CaMV
RB

LB
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The promoter sequence of the cauliflower mosaic virus was necessary because:
Fofrl T AR 22 (CMV) Z B 1512
A) they wanted to sequence the hLf cDNA again.
filn P97 SE P #ETT— 2K hLf cDNA HYZEF?
B) they wanted to express the hLf gene throughout the biomass of the transgenic tobacco
plant. {7 % #E HEEIE A EE A A& - RERI hLf R
C) they wanted to express the hLf gene in the cauliflower as well.
it AR ZRR hLf BN
D) without a promoter the gene does not replicate.

A BT AR R A e B

40- Discs of tobacco (Nicotiana tabacum) leaves were infected with recombinant
Agrobacterium tumefaciens. To determine which tobacco plants were transgenic, the
scientists performed:

E—/ N AR ELHAY Agrobacterium tumefaciens [ERZLEF, AT AT R AR E R
ELA B L AR 5 ) ?

A) a Western blot analysis. PG 77 2B AT
B) a Northern blot analysis. 1677 £ AT

C) a Southern blot analysis. FE /7 R BE AT

D) microscopic observation. FEfEEEIER
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41- Twenty tobacco transgenic plants were screened for the expression of the hLf gene:

1g of fresh weight of transgenic leaf tissue was ground in liquid

nitrogen and total soluble proteins were extracted. The following
figure shows the Western analysis of the total soluble protein
extract from transgenic leaves (1. concentrated protein extract; 2.
milk hLf. The position of protein standards is shown on the left).
The blot was:

DL 20 #RALREE A 5, BfiisE hLf BLNHYRRIR, Bl— SO n s E T
Fr $HERBYRREE P WTEE, DIAEAT A AlA R E E, A B R S L R isE

TR L Z EH TP SRR (A 1 R 2 EH 2EHUR,

AR 2 Ro/F4hHy hLf, AR B8 (marken) iz 7= (). AL 280 Ry -
A) immunostained with anti-milk hLf antibodies.
By hLE STRss (e it
B) hybridized with hLf mMRNA. Bl hLf mRNA #7754
C) hybridized with the cDNA encoding human lactoferrin.
B NI AL EE T 2 cDNA TS

D) hybridized with the EcoRI fragment containing the hLf cDNA.

B4 hLf cDNA /Y EcoRI | BRI T5ES
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42- After the transformation of tobacco (N. tabacum) with a human lactoferrin cDNA under
the control of the 35S promoter from cauliflower mosaic virus, using A. tumefaciens-

based gene transfer, the authors concluded that:
NFHIA#EH Z cDNA, (ETCHRS sy 35S B@h vl T, B E 2 1%,

FIH A. tumefaciens FECHERYELREETRS, BIEZZ A5G2I Lb4hsm?

. it leads to the production of full-length 80-kDa hLf transgenic plants.
LR AT 7 4R 4 F80-kDa hLfEEEE )
ll. the human lactoferrin obtained is different from the hLf produced by human mammary
gland. A\FEFL#E 0 BE AN SHALBRFTZE 4268 hLEA[E
lll. the human lactoferrin obtained is not a monomeric glycoprotein.
NIFASE BRI THEE
IV. transgenic plants are able to produce human lactoferrin.
I YIRE A NEA L EE
V. the transgenic tobacco plants produce milk with human lactoferrin.
HEIE A A R N R E T
VI. the tobacco hLf protein produced, presents a molecular mass closely identical to the
native protein. jAELEE 4= AL H Y732 8L A & vH AT AR
VII. carbohydrate compositions of tobacco hLf and milk hLf are the same.
A E RN LA GSh LT /KA b &4 A [
VIII. the human lactoferrin obtained confers antibacterial and iron transport properties to

humans. NJEFALEER A6 NRDTE R ayRiit

Select the correct combination of options:
SR HINE

A)l, IV, VL.

B) 1, V, VIl

C) I, IV, VL.

D) Il, V, VIII.
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ECOLOGY (7 questions, 12 points)

** In order to determine the mulitas' (Dasypus novemcinctus) eating habitat, a group
of scientists conducted a vegetation survey and compared it with the food

remains found in the excrements.

Fo TIRHEINIRAV B e, RIS SOETT THEMGH R, 1Sty hAvRA (TR

43- The scientists walked in a straight line through a sunflower and a corn fields, and a
natural pasture. They conducted a vegetation census in a 1m? square every 50 metres
recording the species diversity, the coverage and the fenological stage. Which of the
following techniques were employed?

RIS AR H 35, FoRH RRIRE M =R T, T E T ERAVEE. (i

LI 50 AR 1 P54 REERE:, SeekPItE e, B S8 K PR RAVIEE:. LA

F T FIREER G ?
. soil sampling. TR
Il. systematic sampling. XL =S

lll. a graphical presentation of life forms by means of a bar diagram.
IR E AR R A BRI A R AURE

IV. coverage estimation (% of the ground covered by the species).
BEREENGEEYE SR E 2th)

V. collection of vegetation biomass.  HEMEYINAEY =

VI. use of a transect. I BB E L

VII. data analysis (species and census). &fl7 (Vs B =45 T)

VIII. species listing. YItE 5%
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Select the combination of the correct options:

aA e —(E IEAEAYAH &

A) 1, 11, V, VI

B) Il, 1V, VI, VIIL.
C) I, V, VI, VIIL.
D) I, 11, 1, IV.

E) V, VI, VII, VIIL.

** The results of the samples of the mulitas” excrements (I), of the vegetation in the
sunflower field (Il), in the corn field (Ill), and in the natural pasture (IV), are shown
below. Column | shows plant remains found in the excrements and in which
percentage. In columns I, lll and IV, the fenological state and the percentage of
coverage of each species are presented. The excrement and vegetation samplings

were performed at the same time.
PR AVASF(), 7217 H 22 HFAVEYI(), £ R REFEVEYIN), RAERA
SR PIV), SRl SR | AR B (S TR R YA R B 5 oo, 1, T R IV
Tl B E A P B S BT 8 23 bl BE(E AU EE ELAE P HUR I T E W & (R 2T T
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Species I I [l \Y

Species 1 Fruit, 90%

Species 2 Fruit 528, 90%

Species 3 |Epidermis # K7, 100% |Flower {£, 5% Flower, 10% Flower, 2%

Species 4 Flower, 10% Flower, 6% Flower, 3%

Species 5 |Epidermis, 10% Vegetative, 6% |Vegetative, 2% | Vegetative, 7%
EEaE

Species 6 Vegetative, 5% | Vegetative, 20%

Species 7 Vegetative, 8% | Vegetative, 40%

Species 8 |Epidermis, 40% Vegetative, 5% | Vegetative, 90% |Vegetative, 15%

Species 9 |Seeds, 20% Fruit, 30% Fruit, 40% Fruit, 5%

Species 10 | Epidermis, 10% Fruit, 30% Vegetative, 15% | Fruit, 28%

Species 11 | Epidermis, 60% Flower, 10% Flower, 6% Flower, 30%

Species 12 | Seeds, 80% Vegetative, 90% | Fruit, 90% Fruit, 40%

Species 13| Seeds, 100% Flower, 10% Fruit, 6% Flower, 3%

44- In which environment have the mulitas fed? s {FoffEIREFREE?

A) Only in Il.

B) Only in Ill.

C) Onlyin IV.

D) both A and B are correct.

E) both A and C are correct.
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45- With the purpose of comparing the population size of mulitas between a corn field and
a natural pasture, another group of scientists carried out two samplings. In the first
one, they caught 130 specimens in each environment, marked them without
interfering with their survival, and released them. Three days later, a second random
sample was taken. Of the 125 animals captured in the corn field, 72% were marked.
In the natural pasture 45% of the 144 specimens caught were marked. Assuming no
changes in the population size within the three days, which environment had the
largest population and which was its size?

Ry T EEEBONIRAE EoR SR IR PRI REF A NAZ S, So—RRSE A BT 17 2 AR,
E—R, A5 FITERIE S e 130 €280, (E R MR T, 5B it
T LT, 3 Ri&, FHET TS5 —HUEE, £ REHE] 125 &R, B A 72%HAETR

AT R ARE R FIEITY 144 €00, 5 45% BRIk EAEE. BEAELL 3 RINSUSRIERE

iy
R, SRR IR R R 2 P H R R {2

Answer:

A) corn field, 288 individuals. >, 288 &

B) grassland, 180 individuals. i, 180 &

C) corn field, 180 individuals. >, 180 &

D) natural pasture, 288 individuals. i, 288 &

E) corn field, 280 individuals. =>¥H, 280 &
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** The following diagram corresponds to a trophic web in which the mulita is
present. The numbers represent other species, and the arrows, the energy

transfer pathway in an ecosystem.

T EBUIIRFT RS Z B, B RERHAMYIE, RiBRR R BAEAERR R AR TT A

10

\

/ MULITA 12

N

N

N ;
/

/

\

N

13

46- This mulita species is:  FIRITE M B
A) Herbivorous.  H&4:
B) Carnivorous. A&
C) Omnivorous.  FE&E

D) Saprophagous. &M

47- An example of a long food chain is: £ —{E&HVEY#HE 5] 1
A)5, 8, 4, 11, 1.

B) 9, 3, mulita, 10, 4.

C) 13, 2, mulita, 11, 12.

D) 13, 2, mulita, 4, 1.
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** When a plant community develops by the process of ecological succession,
population age structure also varies in the participating species causing changes
in the net productivity and in the community biomass. The following figure shows
an example of the outcome of a study of reforestation of an abandoned land.
E—EEYEE &S ARV, FILEEE T S YIMEIRET 2 Tl E 2 B, iER0T
AT B AR Z . T R — i R I R AL (B8 Ry AR R R e Rl R

48- On the answer sheet, complete the figure indicating: net primary production evolution
(1) in red pencil, and biomass (Il) in green. Use the graph axes help.

FEEZFE L, SeRliE ERVERE, LS SEfa His oI B () 2 s, HskSErEEx).
G, Aoy ez B

w
Q
@
o
Sa I @ &
g a_ s o O
% 1200-4 ,4"“\\ Lw‘g w o =
e — T
a ,/. \\ = — E
o 4 \ = < =
8 ,’ \ " S o
S 800+ / \ 20 L‘-O B B
= ! W\ A = g ©
= /’ T \\\ = e =
= / S 5 o Og
— Y J e d — =
2 W0 ! / . FI0= +20 @ @
@ oz ~, =
e {7 (1Y) =
= Lll ( \ g =
s ol T S — ’; T T T — :>-
1 2 4 ) 0% 20 S0 00 200 i in
> I—’l »
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N FEAR FOVUN
| FFIER A 1 (9/m2lyr)
I EYE
1 HEERAEY(? )=
vV B ?)EE
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49- Using the answer code, say whether the following statements are correct or incorrect

according to results shown in the above figure.
fRIE_EEIFTEURAVEER, F ISR oI 30itE IERE(0L) gt (02)

Answer code:

01. Correct TFHE
02. Incorrect. PE R

STATEMENTS CODE

A) In advanced stages of succession, species richness increases.

FEBER I, IR S B

B) During the first stage of succession, the number of vascular species (ll1)

increases. 7E3E IS, vascular(4e/E S 7)) IR (154

C) Adventitious species (IV) would be eliminated in the shrub phase by

competition.  Adventitious(fE4:F&?, V)& B /5 e Bl st Fim N2k

D) Between the 5th and 14th years there is a shift in the trajectory of the

four characteristics analysed in this study.

IR 7RSS 5-14 4FR - EPUREEF Mo (L sh s (b

E) Richness of vascular and adventitious species are inversely

proportional. & FAEY)(?) BN EEE 2R L MR

F) The number of vascular species fluctuates until reaching an equilibrium.

EFREVC)EBELZER VAT, 2REEL
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BIOSYSTEMATICS (3 questions, 6 points)

50- The characteristics of eight taxonomic groups indicated with A up to H are shown in

the following table.

8 T JHEFAVRT L A E H A MR

Group | Amniotic | Chorda | Hair | Legs Bony | Teeth/
egyg % e B skeleton | Jaws
RGN BEE BB | AT ER
A - + - - - -
B + + + + + +
C - + - - + +
D - + - + + +
E + + + + + +
F + + + + + +
G - + - - - +
H - - - - - -
References:

+ feature present “+"(LEHEH
- feature absent  “-“(RFMEE 2

Based upon these features complete the following evolutionary tree by writing the correct

taxon group letters in the corresponding branches.

FRIZ IS EE R RS L E VIR (ORI A SR8 o, PASERE 518 { Bt
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51- In the table below you will find several statements about three families of Liliopsida

class. Match both columns and identify the correct answer.

R ARG B B YA = (SRR, BRI, MR R AR

01. The inflorescence of almost all species of this family

is an unbranched fleshy spike composed of |. Araceae XA EF
numerous very small flowers subtended by a spathe.
ARITTERF A SRR, & SBUNE, NG HEE Il. Arecaceae /#EFY

02. Most species of this family are bulbiferous. The
bulbs are tunicated or, sometimes, have numerous IIl. Liliaceae /757
imbricate fleshy scales. AF} 26 Efili &L, HIZAR B 2w
IRECH IR K 211878 FUIR B B e 5

03. The vegetative body is usually a trunk that
terminates in a crown of leaves. Histologically, the
woody stem consists of primary tissues, which were
originated from the growing tip. =&He 1 E fAEiEE,
B E A TEDS, SRARARTT S, EORE T B,
JRE TR R
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04. Stems of most species of this family are short and

each one usually ends in an umbel-like

inflorescence. AR5 H AR % BSUIRTEF?

05. Leaves are usually pinnate or palmate, and differ
enormously in size at maturity, sometimes reaching
a length of about 25 m. They can bear a crest or

hastula at the junction of the petiole and blade. £
% B PIRECEIR, I /N (ER, AlFRE 25 &
R, TEFERELEE | 5o el 25 A 28t

06. Most species of this family are adapted to disperse
their fruits by animals, but some have their fruits
dispersed by water due to a very thick fibrous

mesocarp. AR % gy EEfE 1, (HALR
B A E /KRG (R B R R A T 2R
07. The species of this family include a wide range of
epiphytes,
hemiepiphytes, or root climbers. AR FEE S A
HERIITAE, % R, R A s FL e

08. Fenestrate or perforated leaves are a special

life forms, many of them are

peculiarity of some genera of this family. AR} 5L
Ripl BA 2R
09. The fruit is usually a loculicidal capsule with several
seeds. E % AR FARAFAR, Na X ErVET

I I 1l
A) 01, 05, 07 04, 08, 09 02, 03, 06
B) 04, 07, 08 01, 05, 06 02, 03, 09
C) 01, 07, 08 02, 05, 06 03, 04, 09
D) 01, 07, 08 03, 05, 06 02, 04, 09
E) 03, 06, 08 02, 05, 07 01, 04, 09
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52- In the table below you will find several statements. Using the answer code, indicate

whether you consider the statement correct or incorrect.
DUIERERCHE(01) K g3 R (02) 0] T 2 Z U A3 1EAE?
Answer code:

01. Correct. [Ff&

02. Incorrect. $&5%

STATEMENTS CODE

A) Careful examination, using cleared and stained leaves of

Ginkgo biloba, reveals that the venation is reticulate.

IR R 2B bR tik, ] ENRZAIR

B) Lycopodiaceae family is terrestrial or epiphytic. The outer walls

of megaspores and microspores have taxonomic significance.

FAFHER) FRytth A RIS 2E Y, KA1 R/ N -FNBE B oy FHEE B

C) The leaves of Equisetum are small and whorled. Antherozoids

are multiflagellate. RFFHVIE R /N Hiwmd:, HERC+ 2 HEE

D) Pinus species have female cones with woody scales at

maturity. FABSTEPIHYMEREIR, HARERE R AR

E) The indusium is a structure that protects sporangia in true

ferns. EEK T HIEIAE PR s T 2ATIRIS
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ETHOLOGY (2 questions, 4 points) {72

THIFRAES 7y




Ne_of goffgpring—in 29 24 31 30 33
each-breeding 58 48 84 58 68
Sl 87 72 95 ag 101
) ) ) 0 0
0 )
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each-breeding Females 84 55 51 89 55
B el Fotal 96 85 75 103 83
a a a o )
a a a ) )
a a a ) )

EEMALE 4
each-breeding Females 57 49 89 81 80
O Feotal 85 4 104 91 89
' ) ! a ) )
) ! a ) )
a a a a a

59
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42weook (82week (d22week (d62week |202week
Ne of offspring in 30 29 26 35 25
each-breeding 82 57 53 Z0 52
Sl 92 g6 79 105 77
al fal fal | al
al fa| fa| | al
al fa| fa| | al
EEMALES
42meock  (82week |[d22week (162week |202week
Ne of offspringin 29 24 33 28 29
each-breeding 80 50 71 57 82
S o 89 74 104 85 91
al | | fal al
al | | fal al
al | | fal al
i6°week |20%week
28 28
58 57
86 85
al al
al al
sl al
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THE END
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